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LECTURE 1.

ANATOMICAL INTRODUCTION.

Svmmary.—The task of the clinical observer differs from that o
the nosographer. Diversily of opinions concerning the seat of
lesion in locomotor alavia. Insufficiency of the methods of
research employed. Selerosis of the posterior columns: ifs
significance. Appearances presented on examination by the
naked eye. First cases of sclerosis of the posterior columms.

Maeroscopical examination.— Grey induration: its charac-
ters. Original focus of the irritative lesion.

Microscopical examination.—Topographical anatomy. Spinal
circumseribed regions.  Goll’s columm. FEaternal bands of
posterior fasciculi : their alleration seems constant in loco-
motor afazria.

Systematic median fasciculated sclevosis. Lateral fasci-
culated sclerosis. In locomotor alaxia, sclerosis makes its first
appearance in the postero-lateral bands. Relationship between
lesions and symptoms. Manner in whick sclerosis is propa-
gated.  Internal radicular fasciculi.  Invasion of {the
anterior grey cornua : consecutive amyotlrophy.

I.

GexTLEMEN,—I purpose to study with you, in a series of four
lectures, some imperfectly known parts of the anatomical "and
clinical history of progressive locomotor ataxia. The clinical point
of view, especially, is that from which I intend to address you in
these conferences.

The task of the clinical observer may be regarded as differing
much from that of the nosographer. The latter concerns himself
chiefly with the abstract picture of diseases ; hence, he purposely
neglects anomalies—deviations from the typical standard—or will-
ingly relegates them to the background.

The clinical observer, on the contrary, lives more especially on
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individual cases which almost always present themselves with:
peculiarities that separate them more or less from the common fype.
He cannot neglect exceptional, abnormal cases, for these are the
cases which chiefly demand the exereise of his sagacity.

Now, with respect to the former class, I should have but little
to add to the classic descriptions which, in the last few years, have
been over and over again rehearsed, and which, besides, simply
reproduce with some variations the masterly description that we
owe to Dr. Duchenne (de Boulogne).

On the other hand, the anomalies of locomotor ataxia, the devia-
tions from the normal type, offer for our investigation a yet vast
field which is far, indeed, from having been explored in all its
directions. In this exposition we intend, of course, to make use of
the many cases which are subject to our examination in this hospital.
They will enable us to show vou, along with the ordinary types,
unexpected combinations which have been little or not at all
studied, and which yet are far from constituting rare cases.

Without neglecting anatomical investigation, we shall have
recourse to it only in so far as it is capable of throwing light on
clinical points which are difficult of interpretation. In fact, in the
present conference I purpose to show you, with respect to loco-
motor ataxia, what advantage a clinical observer can draw from.
anatomical researches carried out in a certain direction, and follow-
ing a certain method. Let us, therefore, make ourselves anatomists:
for to-day ; examination of the /iving subject will then resume its.
rights.

1I.

The term “ locomotor ataxia” answers to a denomination which
is altogether symptomatic, and, for some time, there was hesitation
as to what department of the peripheral or central nervous system.
we should correlate the group of symptoms which this term desig-
nates. Some accused the brain and cerebellum, others the spinal
cord, with or without complicity on the part of the peripheral
nerves. (Others, in shorf, maintained that locomotor ataxia was a
neurosis, and held that the lesion of the nerve-centres, discoverable
on autopsy, was only produced in the long run as a distant but
nowise necessary consequence of prolonged functional disturbance.
Many of yon may have also heard this thesis developed by a skil-
ful master, Trousseau.



SCLEROBIS OF POSTERIOR COLUMNS. 5

They based their opinion, then, upon some necroscopic exami-
nations, reputedly negative, and these resultless investigations
made a more striking impression on the mind, because they had
been conducted with all the appliances of the most delicate research,
and by competent masters of the microscope. But, to-day, those
imaginary facts are exploded. The method was insufficient, and we
believe we may affirm that, in the very first period of locomotor
ataxia, even when the disease, still at its outset, is only marked by
lightning pains, easily discernable lesions are to be found in certain
well-determined parts of the nervous system—in the posterior
columns of the spinal cord.

1 hope to show you, gentlemen, that these researches, which are
so minute in appearance, only require care, time, and the applica-
tion of a particular method, simple enough of its kind, to yield
results as positive as those furnished by the most elementary process
of descriptive anatomy—examination with the naked eye.

111.

But this point you should remark at starting: if it be true that
progressive locomotor ataxia is related, as has been said, to posterior
sclerosis as * the shadow to the body,” you must not, however,
imagine that, in calling selerosis of the posterior columns by the
name of docomotor ataxia, you possess an adequate definition.

Assuredly this 1s not the case, and I hope it will be easy for me
to establish, on a foundation of facts, the following propositions,
which I confine myself, for the moment, to stating in a summary
manner : |

1°. The posterior columns are sometimes attacked with sclerosis,
throughout a great portion of their extent, without symptoms of
ataxia being the consequence.

2°. Certain lesions of the spinal cord, originally developed
cutside the posterior columns, may, at a given moment, invade them
to a variable height, and accidentally produce some of the sym-
ptoms of ataxia, which I would willingly term Zalefic symptoms,
but we have not really here progressive locomotor ataxia.

3% In fact, this disease is evolved with an array of symptoms
following each upon the other in a deferminate order, which is
always, or nearly always, the same. It is a disease which takes
rank apart, self-dependent. The lesion with which the symptoms
are connected occupies, indeed, the posterior columns, but it
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systematically occupies, in those columns, a fixed and circumseribed
position, which is always the same. The latter point is that which
we shall first seek to demonstrate.

1V,

Let us, then, enter at once upon the question of pathological
anatomy. The anatomical study of spinal scleroses includes, gene-
rally speaking, as you are aware—1°, examination with the naked
eye; 2°, microscopical examination of fresh sections and of sections
hardened by different methods.

We shall be brief with respect to the results of macroscopic
investigation in ataxia, for it is manifestly insufficient, stricken with
sterility from the outset. In recent cases, in fact, it does not note
any alteration, and in cases of old standing it gives us the means
neither of determining exactly the seat of the lesion, nor its nature.
It simply informs us that there is a grey induration. This is all,
and it is not enough.

Nevertheless we should not forget that, in spite of its imperfec-
tions, we owe to this mode of examination the discovery of sclerosis
of the posterior columns. And, if I notice this fact in passing, it
is because this was an entirely French conquest, which dates from
the great anatomo-pathologic epoch inaugurated by Bayle and
Laennee, and continued by Cruveilhier. In 1827, Hutfin showed
to the Société Anatomique a specimen of gelatiniform degeneration
of the posterior columns. Then followed Monod and Ollivier
(d’Angers). But, in these communications the symptoms could
not be set face to face with the lesions ; hence, these cases excited
little attention except as anafomical curiosities. Not until a later
day was the connection successfully made between grey induration
of the posterior columns and the symptoms of ataxia,—definitely
cobrdinated by Dr. Duchenne (de Boulogne),—and then it was
shown that the disease, at first considered as exceptional, is in
reality very common.

Besides the alterations of the posterior columns, macroscopic
anatomy has revealed— 1°, alteration of the posterior roots (atrophy);
2%, that of the meninges (spinal posterior meningitis); 3°, that of
different cerebral nerves, and, among others, of the optic, the oculo-
motor, and the hypoglossal nerves (atrophy and grey degeneration).
Let us also say that, speaking generally, it has allowed us to note
that the lesions are more marked in the cervical region, when the
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symptoms predominate in the upper extremities, and in the lumbar
region in the common form, that is to say, when the morbid phe-
nomena are especially manifest in the lower extremities. Let us
add, in conclusion, that the invasion of the lateral columns by the
grey induration did not escape notice by this method of exami-
nation.

Still, T must repeat that macroscopic anatomy furnished no
information with respect to the state of the grey substance, to the
exact localisation of the lesion, to the genesis and nature of the
morbid process, nor to many another point besides.

v

The study of the spinal cord, by means of magnifying lenses, is
alone able to supply the desiderata which we have just noticed.
Its methods are, besides, applicable from different points of view.
It may, in the first place, propose to itself to go back even to the
anatomical elements themselves, and to seek out the changes which
they undergo in the different phases of the morbid process. It
was thus it became recognised that the lesion of the posterior
columns, in progressive locomotor ataxia, is one of the forms of
selerosis of the nerve-centres.

Sclerosis or grey induration of the merve-centres corresponds,
you have not forgotten, to one of the modes of primary chronic
inflammation. One of its most salient features is the hyperplasia,
with fibrillary metamorphosis of the neuroglia, taking place at the
expense of the nerve-clements, or proceeding, at least, on parallel
lines with the destruction of those elements.

I will not insist here on showing that, as regards its histological
characters, grey induration in locomotor ataxia differs in nothing
essential from what it is in disseminated sclerosis or in symme-
trical sclerosis of the lateral columns, for instance. That question
appears to-day definitely set at rest, and nobody now admits, I
think, that only simple atrophy is present, as some authors,
amongst them Herr Leyden, maintained. Spinal meningitis, which
so frequently coexists with sclerosis of the posterior fascieuli, in
ataxia, and which, in such cases, always shows itself exactly limited
to the surface of these fasciculi, would supply, if necessary, a new
argument in favour of the irritative nature of the alteration.

But there is a point on which it seems impossible to pronounce
judgment at present in a definite manner :—What is the original
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focus of this irritative lesion? Ts it the neuroglia? Is it, on the
contrary, the nerve-clement ? 1 confess that, considering how the
alteration remains, in some sort, systematically eonfined within the
area of the posterior fasciculi, whose limits it does not exceed, ex-
cept in exceptional circumstances, I cannot help being strongly
inclined to the latter hypothesis. Parenchymatous irritation would,
therefore, be the initial fact ; interstitial irritation would be secon-
dary. I shall perhaps find, as we proceed, an occasion for pointing
out to your attention some other data which yield support to this
view of the matter.

VI.

The study of the spinal cord, by means of magnifying
glasses, may also, as we mentioned, be conducted from another
point of view. There, in fact, exists a kind of microscopical topo-
graphic anatomy, the object of which is to examine the parts in their
natural relations, without either destruction or dilaceration. The
point is then, principally, to determine, in an exaet way—within the
area of the white columns or in the diflerent departments of the
grey substance—what is the extent, the configuration, the precise
allocation of the changes, and to trace their mode of extension
when, flowing out from their primal source, they spread to adjacent
regions or even to distant parts.

To this mode of investigation we owe, if I mistake not, a con-
siderable portion of the progress recently accomplished in the
history of chronie spinal diseases, which for such a length of time
has been almost undecipherable. This result, indeed, it was easy
to foresee. Iixperiments on amimals, notwithstanding the com-
paratively coarse method employed, had yet sufficed to place beyond
doubt the fact that, in this slender cord, which is called the spinal
marrow, there exists, even in the white columns alone, several
regions corresponding to as many organs, the functions of which
are wholly distinct, notwithstanding the analogy of their composi-
tion. Thus, the lateral fasciculi are, physiologically, quite distinet
from the posterior fasciculi. In the grey substance itsell we have
grounds, as you are aware, for laying down, from this point of
view, a certain number of more or less distinetly-divided districts.

Pathology, in its turn, came to confirm, in a general manner,
these data in showing that a lesion, limited to such or such a de-
partment, is manifested each time by a particular group of sym-
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ptoms ; but it was destined, in our own days, with the help of new
means of anatomical study, to go further and, on many points, to
advance beyond experimental research. Even in the hands of the
most skilful experimenter could the latter method ever, in an
organ so delicate and so difficult of access as the spinal cord, deter-
mine lesions limited, for instance, to certain groups of nerve-cells,
or to certain fasciculi of fibres? Tt is lawful to doubt it. Disease,
on the other hand, daily produces such lesions, and the topographic
anatomy of the cord enables us to recognise them with the greatest
precision. It permits us to observe what group of nerve-cells,
what fasciculi of nerve-fibres have been irritated, atrophied, or
destroyed. Face to face with this delicate anatomy, place observa-
tions carefully collected (in which the analysis of the symptoms
will be all the more complete and profitable when made by the
light of preliminary physiological and anatomical knowledge), and
you shall have in your hands the conditions of an experiment
taking place spontaneously, as it were, and taking place in the
human subject, which, as regards this matter, is an imestimable
advantage.

We may say that, to-day, thanks to researches directed in this
spirit, the history of a good number of spinal affections, whose
pathogeny had previously remained in deep obscurity, has been
cleared up by an unexpected light. We have learned, for instance,
that the paralysis of children, termed essential, 1s due to a myelitis
systematically confined to quite a small department of the grey
substance of the cord—the region of the anterior cornua. We
know also that a majority of the cases, designated clinically by the
name of progressive muscular atrophy, are to be referred to an
alteration occupying the same situation, but in which lesion of the
nerve-cells takes place, not in an acute manner, buf after a chronie
progressive fashion.  These instances ight readily be augmented,
but we must limit ourselves, and now return to the principal object
of our study.

VII.

We have endeavoured, gentlemen, during the course of the last
two years, to apply the method we are landing to the revision of the
anatomical data which concern progressive locomotor ataxia. The
results acquired to science, although still imperfect in some respeets,
appear nevertheless worthy of being placed before you. They
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are, for the most part, due to the researches conducted in accord-
ance with my advice by M. Pierref, assistant in my wards. These
labours have been made the subject of two memoirs published in
the ¢ Archives de Physiologie.’' T shall apply myself only to point-
ing out to you the most important points which have there been
elucidated.

I have given you to understand that the lesion of the posterior
columns of the cord, to which belong the symptoms of locomotor
ataxia, do not indiscriminately affect all the parts of these fasciculi,
but strictly occupy certain regions which it now behoves us to
determine.

Fie. 1. Fie. 2.

i _"'i-\.,-'"d_\_‘_

ot ]
5

e
Sclerosis limited to the median or Goll’s eolumns.
F16. 1.—Cervical region. F16. 2.—Dorsal region.

It had long been remarked that fasciculated and ascending
sclerosis of the posterior fasciculi, such as is seen, for instance, in
the cervical enlargement, in cases where the cord is compressed in
a point of the dorsal region, owing to Pott’s disease, does nof
result, except under special circumstances, in the production of
ataxic symptoms (motor incodrdination and lightning pains) in the
upper extremities. Now, this consecutive sclerosis affects exclusively,
in such cases, the median or Goll’s columns. Hence, that fact
had already made it seem likely that, in ataxia, Goll’s columns
should be excluded from all participation in the production of the
essential symptoms (figs. 1, 2, 3, 4, also Plate 1, fig. 1).

Careful scrutiny of the lesions present in the cervico-dorsal
regions, in cases of generalised locomotor alaxia (that 1s, ataxia

1 Pierret, “Notes sur la sclérose des cordons postérieurs dans I'Afaxie
locomotrice progressive,” © Archives de Physiologie,” 1872, p. 364. ““ Notes sur
un eas de selérose primitive du faisceau médian des cordons postérieurs,” ibid.,
1873, p. 74



SCLEROSIS OF EXTERNAL BANDS. 11

affecting both the upper and lower extremities), confirmed this
opinion. In cases of this kind, besides the sclerosis of Goll’s
column—which is nearly always present—you remark two slender
grey bands which were detected with the naked eye and pointed out,
at the time, by M. Vulpian and myself.

FiG. 3.

i 1 1
e of Pl o

Selerosis limited to Goll’s columns.

Fic. 3.—Section made at the 12th dorsal vertebra.
Fie. 4.—Superior portion of the lumbar enlargement. (These fizures are
borrowed from the ¢ Archives de Physiologie.’)

These bands, seen on the surface of the cord, appear to occupy
the posterior collateral furrows, and the most internal of the sensi-
tive roots seem fo emerge from them (PL I, fig. 2). On transverse
sections they show themselves under the form of two grey tracts,
running from before backwards and slightly from without inwards ;
these tracts are separated from Goll’s columns on the inner side,
and from the posterior grey cornua on the outer side, by thin bands
of white substance presenting the normal character. Now,
gentlemen, it follows, from numerous observations which we have
collected, along with M. Pierret, that the sclerosed tracts in ques-
tion are never met with save in cases in which, during life, the upper
extremities exhibited tabetic symptoms.  Such tracts exist only on
the right side of the cord, or they predominate there, when the
right upper extremity was alone or chiefly affected. The contrary
happens when the symptoms predominated in the left upper extre-
mity. Moreover, in all the cases in which the superior extremities
had remained perfectly free the tracts were completely absent. The
presence of tabetic symptoms therefore appears, as you see, to be
intimately connected with the existence of these lateral sclerous
bands.
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But there was still wanting, to complete the demonstration, a
case in which sclerosis of Goll’s columns should be completely
absent from the brachial enlargement, although ataxic symptoms
had been exhibited in the upper extremities. This case, at last,
was found ; it was that of a patient, named Moli, whose history has
been detailed in full in one of the memoirs of M. Pierret. Motor
incoordination and shooting pains had existed, to a high degree, in
both the upper extremities of this woman, nevertheless the sclerous
lesion was only represented, at the autopsy, in the dorso-cervical
region of the cord by two thin grey bands. The median fasciculus
was exempt from all alteration (PL. I, fig. 3).

It manifestly follows from the foregoing that, so far as the supe-
rior extremities are concerned, the lesion of Goll’s eolumns cannot
claim any part in the production of tabetic symptoms. What, then,
can be the reason of the habitual existence of this lesion in ataxia?
M. Pierret has expressed the opinion that we have here a pheno- ‘
menon analogous to that which determines ascending median fascicu-
lated sclerosis, consecutive on partial myelitis; according to this view,
the lesion of Goll’s columns would not be produced in the cervical
region, in ataxic patients, except in cases where the sclerosis is very
markedly present in the dorso-lumbar region. I fully endorse this
opinion, and I have not hitherto met with any fact to contradiet it.

What we have said with respect to the upper extremities applies
equally to the lower extremities. 'The case of Moli 1s a proof of
this. In her case locomotor ataxia showed itself in ils generalised
form. Lightning pains and motor incéordination affected the
lower as well as the upper extremities, and yet the lesion of the
median columns was absent from the lumbar region just as much as
from the cervical enlargement. The two self-same lateral bands, to
which I called your attention, were alone engaged throughout the
whole length of the cord, and to these, in her case, sclerosis of the
posterior fasciculi was restricted.

You see, gentlemen, that the sclerous lesion of the lateral bands
is, in short, the only essential anatomical fact in progressive loco-
motor ataxia. Sclerosis of the median columns, on the contrary,
is only a chance, an incidental, and probably a consecutive fact.

The foregoing facts cut short, as you must have remarked,
certain recriminations which sceptics have taken pleasure in raising
against the results furnished by pathological anatomy. They
accuse it of being delusive and faithless, because it sometimes
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exhibits ataxia without posterior sclerosis, and sometimes posterior
sclerosis without ataxia.

The truth is that sclerosis of the lateral bands of the posterior
faseiculi is the only constant lesion in locomotor ataxia : that lesion
exists, gentlemen, in every epoch of the disease, but one must
know how to seek for it where it is to be found.

VIIL.

From what precedes, you understand, we have grounds for
establishing two very distinct forms, in posterior sclerosis, which
may be manifested separately, independent of each other, or which,
on the contrary, may be combined. One of these forms may be
designated by the name of median systematic fusciculated sclerosis,
or sclerosis of Goll's columns ; it exists sometimes as a consecutive
affection (consecutive ascending sclerosis), sometimes as a primary
affection. We know not, up to the present time, what peculiar
symptoms are connected with this form of posterior sclerosis. The
other form, laferal fasciculated sclerosis of the posterior column, or
selerosis of the external bands, holds under its dominion the fabefic
symploms ; like the first named, it may be deuteropathic, or, on the
contrary, protopathic. This form is nothing other than the
anatomical substratum of progressive locomoter ataxia.

I think it useful to enter upon some new details in order to
make it clearly manifest that this lateral fasciculated sclerosis is, in
reality, the fundamental anatomical fact in ataxia. 1t seems to us
possible to establish, in the first place, that it is found from the
outset of the disease, even at the period when lightning pains
form, by themselves alone, the entire clinical picture, without being
accompanied by motor incoordination : then, it may exist alone,
no alteration being yet discoverable in Goll’s columns. This fact,
we believe, has been placed beyond a doubt, in several cases where
death, supervening from a complication, came to prematurely
arrest the development of the disease. As an illustration, T may
quote the case of the patient Allard, noted by M. Pierret. Under
such circumstances it must not be forgotten that the naked-eye
and even an ill-condueted microscopic examination would be often
powerless to discover the spinal alteration which a methodical
study of properly prepared and hardened sections alone is sufficient
to reveal.

It would result from this datum that, contrary to the assertions of
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standard authors, who make the sclerosis of ataxia begin by the
median parts, in the vicinity of the meninges, it really commences
by the region of the lateral bands. We should add that, according
to our observations, at this period of the disease the posterior spinal
roots do not yet generally present any appreciable alteration ; and,
finally, that the lateral sclerous bands are then very narrow, reduced,
so to say, to slender linear strips.

There is reason to hope that, with the help of a great number of
observations, very varied as regards the symptoms, and noted at
different periods of the disease, it will, sooner or later, be possible—
by the careful comparison of clinical facts with microscopic results
—to identify the mode of progressive invasion of the lesion,
whether it proceeds from within outwards, or from without inwards,
and, at the same time, to determine the different regions which
give rise to the symptoms that successively appear.

The following are some results towards which we have been led,
so far, by the researches instituted with that aim. The sclerous
hands, which are very slender, very narrow, so long as the symp-
tomatology embraces only the lightning pains, enlarge both out-
wardly and inwardly when motor incoérdination is added fo these.
If a very marked ancesthesia have existed, the posterior horns of
the grey substance are in their turn invaded by alteration, and
at the same time we remark a great number of nerve-tubes affected
by atrophy in the posterior roots. Finally, the paretic or paralytic
symptoms, with or without contracture, which sometimes come to
be added to the incodrdination, generally at an advanced period of
the evolution, answer to an invasion of the posterior part of the
lateral columns. With respect to the habitual extension of the
lateral sclerosis to the median colomns, we have not hitherto
found that it added anything whatever to the ordinary symptoms of
the disease.

The progressive extension of the sclerous lesion beyond the foci
which it occupied at the outset, may, besides, proceed i two prin-
cipal directions. We have just seen how, in the transverse plane,
it takes place, either outwards, towards the posterior cornua of the
grey substance, or inwards, towards the median columns. Verti-
cally considered, it extends progressively, at least under ordinary
circumstances, from the dorso-lumbar region towards the cervical
region, still preserving the arrangement of lateral bands ; whilst, at
the same time, the median colomns usually become the seat of an
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ascending consecutive sclerosis. The prolongations of the lateral
bands may, besides, be followed into the bulbus rachidicus, where
they occupy the region of the restiform bodies.

IX.

It is not devoid of interest to investigate whether, as seems @
priori very probable, this localisation of the sclerous lesions in a
determinate region of the posterior columns, which may be termed
the region of external bands, may not be correlated with a particular
anatomical arrangement. Most assuredly swch an arrangement
exists. In fact, the bands in question correspond exactly to the
intramedullary distribution, described by Stilling, Clarke, and
Kaélliker, of those of the nerve-filaments, emanating from the pos-
terior spinal roots, which are commonly designated by the name of
internal radicular faseicles (Kolliker). But these nerve-filaments
do not alone constitute the bands, for the sclerous lesion is found
quite as well marked in the space which separates the- points of
insertion of the posterior roots as at these points themselves. This
renders it very probable that, besides the infernal root bundles,
there exist, in this region of the posterior columns, other bundles
of fibres which, doubtless, constitute vertical connections between
different parts of the spinal cord. These fibres would serve for the
coordination of the movements of the extremities; at all events
we know positively, from what precedes, that lesion of them pro-
duces incoirdination, whilst lesion of the bundles of fibres which
constitute the median columns does not appear to have this effect.

The relation which exists between the course of the internal root
bundles and the seat of the lesions of the ataxia will doubtless help
us to understand the appearance of certain complications which are
observed in this disease. I shall confine myself to one example.
You know that it is not rare, in the course of locomotor ataxia, to
notice the supervention of muscular atrophy, sometimes partial,
sometimes, on the contrary, more or less generalised.

The anatomical reason of this complication seems to us to be
demonstrated in the following observation. The case is that of the
patient Moli, to which allusion has already been made.’

The ataxia, characterised by acute lightning pains, and very

! Pierret, “Sur les altérations de la substance grise de la moelle épinitre

dans P'ataxie locomotrice considerées dans leur rapports avec I'atrophie mus-
culaire.” ¢ Archives de Physiologie,” 1870, p. 590.
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marked motor-incoirdination, had been long manifest, in this
woman’s case, when muscular atrophy supervened, which made

Fi. 5.—A. Posterior roots. B. Internal radical filaments, and sclerosis
limited to their course. C. Right anterior cornu atrophied. (This
fizure is taken from the € Archives de Physiologie.”)

rather rapid progress under our eyes, but confined itself, in a very
definite manner, to the upper and lower extremities of the right
side. I could not bring myself to look upon this complication as
a fortuitous coincidence, and I stated, as my opinion, that the amyo-
trophy arose, in this case, from the extension of the sclerous lesion
of the posterior columns to the anterior grey cornu of the right side
(fig. 5). The patient having succumbed to an intercurrent affection,
the autopsy fully justified my forecast. In the dorsal, as well as in
the cervical region of the spinal cord, the grey cornu of the right
side was evidently atrophied. The large motor cells showed great
alteration ; those, in particular, which formed the external group,
had for the most part disappeared to give place to an islet of
sclerosis. Now, we know that, according to Kolliker's description,
a certain number of the nerve-filaments which compose the internal
root bundles proceed towards the anterior grey cornua, and may be
followed to this external group of motor nerve-cells. It is, pro-
bably, by means of these nerve tubes that the irmtative process,
primarily developed in the posterior columns, was propagated to
the extremities of the anterior grey substance, and there determined
the lesions which preside over the development of spinal amyo-
trophy.






LECTURE TII.

RETROGRADE ACTION IN SPINAL DISEASES: ITS RELATION
WITIH SCLEROSIS OF THE POSTERIOR COLUMNS; LIGHT-
NING PAINS AND GASTRIC CRISES.

SuMMArY.—Relations belween the internal radicular nerve-fila-
ments and the groups of multipolar nerve-cells of the anterior
cornue. Reeurrent or refrograde symptoms. Sclerosis of the
posterior median bundles ; propagation of the sclerosis to the
lateral bands of the posterior colwmns.

Classical type of progressive locomotor afaxia. Prodromic
period of shooting pains. Period of established disease, or
of tabetic incodrdination. Paralytic period.

Lightning pains. Their varieties ; boring pains ; lancinating
pains ; constiictive pains.  Symplomatic shooling pains in
disseminated sclerosis, progiessive general pavalysis and
chronic alcokolism. Fisceral symptoms: wvesical, wrelhral
pains ; rectal tenesmus.

Gastrie crises ; specific characters.  Duration. Abortive
cases of locomotor atazia.

1

GentLEMEN.—Some of my auditors did me the honour, at the
conclusion of my last lecture, to ask me for some explanations
as to the connection which appears to exist between the infernal
radicular nerve-filaments, issuing from the posterior roots, and the
external group of multipolar nerve-cells of the anterior cornua. I
am led to reply that, generally speaking, we cannot, in the actual
state of science, as yet lay down anything absolutely as regards the
anatomical relations which may be formed, by means of the cellular
prolongations, either from cell to cell, or between the cells and the
nerve-tubes, whether of the anterior roots, or of the posterior roots.
Here, in a few words, is what the most recent researches teach
upon the subject.

Among the prolongations which, varying in number, proceed
from the great nerve-cells of the anterior cornua, there is one,
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as you are aware, which in every cell is distinguished
from the others by certain well-marked anatomical characters.
Very fine, very slender at its origin from the cell, it gradually
thickens, without ramifying, and soon acquires the histological
characters of a nerve-tube. It 1s this prolongation which Deiters
made known, under the name of Nervenforsalz. All, or nearly all
of these nerve-prolongations, according to Gerlach, proceed evidently
towards fhe anterior extremity of the anterior cornu, where they
seem fo enter into connection with the radicular filaments, from
which arise the motor spinal roots. As to the other cell-prolonga-
tions which, to distinguish them from the foregoing, are called
Proloplasmaforsalze (protoplasmn prolongations), they branch out
soon after leaving the cell, and the zamifications thus produced
branch again and subdivide, almost infinitely, as it were, so as to
constitute what Herr Gerlach calls the nerve-filre net (Nervenfaser-
aelz). It is through the medium of this net, and not in a direct
manner, that the posterior radicular bundles are supposed to enter
into connexion with the nerve-cells of the anterior cornua.l There
is a wide difference between these somewhat vague data and the
almost mathematical precision with which certain authors make the
nerve-cells communicate either between themselves, or with the
nerve-filaments of the anterior and posterior roots. But, it behoves

us never to confound problematic with real anatomy ; they are
wholly different things.

1HE;

There is another point relating, this time, to the pathological
anatomy and physiology of the posterior columns, which want of
time caused me to omit mention of, and yet which, I believe,
deserves to be discussed.

I have to remind you, gentlemen, that in cases of ascending
degeneration, consecutive on a partial lesion of the dorsal cord,
(partial myelitis, either primary or connected with Pott’s disease, or
tumonrs compressing the dorsal cord), the posterior columns are
affected with sclerosis, throughout their whole height up to the
vicinity of the bulbus; and yet, in cases of this kind the ataxic
symptoms are absolutely absent from the superior extremities, at
least in the immense majority of cases,

There are, nevertheless, exceptions fo the rule, and this leads me

! Gerlach, in * Stricker’s Handbuch,’ t. ii, p. 683.
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to speak a few words about what we may call, in spinal pathology,
the securrent or retrograde symploms—symptoms which were well
known to Marshall Hall, who referred them, without further expla-
nation, to a refrograde action.!

If I mistake not, M. Louis® was the first author who seems to
have been struck by the existence of facts of this nature. A
patient, suffering from caries of the dorsal vertebrz, had exhibited,
besides paraplegia, complete paralysis with contracture of the
upper extremities. Still, the autopsy showed that the dorsal cord
alone had been softened in a portion of its extent. Cases of this
kind are, undoubtedly, not very rare; Marshall Hall, Nase, and
Bieger have mentioned some. 1 also have seen several.

These eases do not, however, constitute one homogeneous whole,
and we may establish at least two principal categories. In the first,
we have a true motor paralysis, with or without contracture,
occupying one of the superior extremities, or both of them af
the same time; in the =second, we have no paralysis, properly
so called, but there is produced in the upper extremities, on inten-
tional movements, a motor incoérdination, augmented on closure of
the eyes, and comparable in every respect to what we see in cases of
progressive locomotor ataxia. In these patients, also, although the
primary spinal lesion occupies a limited point of the dorsal region
of the cord, we observe, in addition to the paralysis of the lower
extremities which this determines, somefimes ataxic symptoms,
sometimes a more or less marked paralysis of the upper extre-
mities.

‘What is the reason of this singular complication? 1In order to
account for it, Marshall Hall, as I have said above, has recourse to
a sort of action from a distance. It is incontestable that certain
experimental lesions affecting the inferior segment of the spinal
cord, may react, by distant aclion, on the upper regions of this
nervous column. This is well illustrated by an experiment of M.
Herzen, referred to in a previous lecture. It is the following: a
fragment of caustic potash being applied on the lower part of the
cord of a decapitated frog, it 1s 1impossible, so long as the application
lasts, to excite reflex movements in the upper extremities. I would

1 « Retrograde Action in Spinal Diseases,” ¢ Derangements of the Nervous
System,” p. 248.

2 “Mém. sur état de la moelle épiniére dans la carie vertébrale,” in ¢ Mém,
et Rech. Anat. Path. sur diverses maladies.” Paris, 1826.



LATERAL FASCICULATED SCLEROSIS. 21

remind you, also, that, in Lewisson’s experiments, acute irritation
of the visceral nerves (renal and wuterine) produced temporary
paralysis in the lower limbs. However this may be, it seems very
difficult to explain, by an action of this kind, permanent symptoms
like ataxia, or paralysis with or without contracture of the superior
extremities in the pathological cases which engage our attention.
According to my judgment, we must seek the solution of this
problem in the modifications which ascending consecutive sclerosis
may, under certain circnmstances, present.

Thus, as I have pointed out to you, gentlemen, ascending
sclerosis, consecutive on partial lesions of the dorsal cord, keeps
strictly limited, in the posterior columns, to the median fascicles.
Such, at least, is the rule. Now, as was demonstrated in our last
lecture, a lesion of the median fascicles, when occupying the cer-
vical enlargement, has not the effect of determining the appearance
of tabetic symptoms in the upper extremities, But, when once
established, consecutive sclerosis may acquire an individual exist-
ence ; and it may happen that, spreading beyond the limits usually
assigned it, it may in certain cases invade the laferal bands of the
posterior columns, lesion of which, as you know, produces inco-
ordination. This is how I propose that you should interpret the
cases of the second category. It is true that this invasion of the
external bands has not yet, so far as 1 know, been ratified by
autopsy ; but the foregoing considerations, if I do not mistake,
render our supposition most probable.

The facts of the second category remain to be reviewed. The
following is the explanation I would suggest in reference to them.
Besides the fasciculated sclerosis of the posterior median columns,
in cases of partial lesion of the dorsal cord, and especially when
this lesion is situated very high, in 'the neighbourhood of the cer-
vical enlargement for instance, there nearly always exists a more or
less well-marked sclerosis of the posterior region of the lateral
columns. This ascending lateral sclerosis remains generally in a
rudimentary state, and then does not determine any symptom.
But, it may, in certain cases, become very marked, and ascend
to the bulbus, principally, I repeat, when the primary partial lesion
occupies the superior portion of the dorsal region. Now, paralysis
of the upper exiremities, sooner or later followed by contracture,
is a symptom connected with lateral fasticulated sclerosis occupying
the cervical enlargement of the spinal cord.
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To sum up : when ascending secondary sclerosis remains, as the
rule is, limited to the median fascicles of the posterior columns,
you observe in the upper extremities neither paralysis, nor contrac-
ture, nor ataxic movements. If, on the contrary, the external bands
are invaded, the superior extremities will be attacked by motor
incoordination. TFinally, the paralysis and the contracture would
appear in cases where the consecutive sclerosis should oceupy, to
an intense degree, the lateral columns throughout the whole height
of the cervical enlargement of the spinal cord.

111.

It is time, gentlemen, to enter upon the principal object of this
conference. We have, you remember, to study some points in the
clinieal history of progressive locomotor ataxia, which are litle
known, or, at all events in my judgment, insufficiently known.

If the cases which are about to engage our attention diverge all,
though in different degrees, from the common type, they yet all
are related to it by some essential features which never absolutely
fail. It seems to me useful, before entering into details, to recall m
a few words the fundamental characters of the most common type.
We shall be the better able, after that, knowing the analogies, to
set out and define the contrasts.

You have in your minds the description of locomotor ataxia as it
was laid down by M. Duchenne (de Boulogne). It will not there-
fore be necessary to enter into long details to refresh your memory
concerning, at least, its principal lines. All of you know that
progressive locomotor ataxia is a primary eckronic disease, which
attacks different parts of the nervous system simultaneously, and
which, as a general rule—there are some gualifications to be made
on this point—as it advances almost inevitably becomes worse.

The spinal lesion, to which our attention has chiefly been given
hitherto, does not always, of itself alone, constitute the anatomo-
pathological ground-work. To it are referred the symploms termed
spinal, which, undoubtedly, form one of the most salient aspects of
the symptomatic picture; but it is rare that these exist separately.
Usually, there is superadded a whole group of phenomena, which
are generally known as cephalic symptoms, and whose starting point
is a lesion of the cerebral or bulbar nerves, such as the optic nerves,
for instance, or the motor nerves of the eye.

In this relation, we can draw a parallel between progressive loco-
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motor ataxia and the disease which I have proposed to call dis-
seminated sclerosis. The latter, like the former, invades different
points of the cerebro-spinal system simultaneously, and we have
cause to discriminate, in the clinical description of both affections,
between (1°) the spinal symptoms and (2°) the cephalic symptoms.
Disseminated sclerosis, like locomotor ataxia, most usunally pursues
a doomed downward path. But the analogies cease there, and, in
detailing the symptoms, we have only to mark differences which
almost always enable us to make a diagnosis without difficulty.

Iv.

It is customary to notfe a certain number of periods in the pro-
gress of locomotor ataxia, which is supposed to evolve in a normal
manner. (enerally, three principal periods are recognised.

The first has received the name of prodromie period. Wherefore
prodromic ? The appellation, perhaps, isill chosen, for when the first
symptoms appear the lesion is already constituted and visible. And,
besides, can we conceive a prodromic period capable of extending
over many years—over eight, ten, twelve, fifteen years, for instance ?
Perhaps it might be better to term it the period of lightning pains.
These pains, in truth, are undoubtedly one of the most tangible
phenomena, although not absolutely constant. However this be,
the disease, in this period, is clinically represented by two orders of
symptoms which coexist in complete cases, and show themselves
separately in imperfect or adortive cases (cas frustes) as they are also
called. These are : (1°) The cephalic symptoms (paralysis of a motor
nerve with all its consequences—more or less marked amblyopia) ;
(2°) spinal symptoms represented, at this epoch, by the lighining
PAIRS.

In the second period, termed period of establisked disease, which
might also be named period of molor incodrdination, the clinical
picture is composed, in the first place, of the symptoms of the first
period, in various proportions ; thus the cephalic symptoms persist
and show themselves in a more aggravated and marked form; the
lightning pains occasionally become more intense. But the capital
point is this: the spinal symptoms have undergone an important
modification.

We observe, in the first place, faldefic inecoirdination of the
voluntary movements. In what does this symptom consist? You
know that, whilst the inferior extremities have preserved their
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dynamometric power, there is asynergia—that is to say, a vicious
and inappropriate association of the elementary motor acts, an
asynergia whose effect is to produce disturbance in the movements
of the patient whilst walking, and in his position whilst standing,
and even to render both impossible.

Simultaneously, a little later or a little sooner, we find also
different derangements in the transmission of sensory impressions,
exhibited : (1°) by abolition of the different modes of cataneous sen-
sibility ; (2°) by insensibility of the more deep-lying parts, such as
the muscles, articulations, bones, &c.

The third period would, perhaps, deserve to be qualified as the
paralytic period. Whilst the other symptoms become aggravated,
and the upper extremities, until now free, are being invaded in
their turn, after the manner indicated in our anatomical preface,
we remark at the same time that the lower extremities become
affected by real paralytic debility, which gradually replaces the in-
coordination.  Then, also simultaneously, nutrition frequently
suffers, in a general manner ; the patients grow thin, and it is very
common to find symptoms of phthisis exhibited. In other cases,
nutrition is slowly and locally affected ; the muscles waste away in
the limbs deprived of motion; a tendency to the production of
sacral eschars is shown ; and symptoms of ulcerous cystitis appear.

Such, in summary, gentlemen, is the common type of progressive
locomotor ataxy. We are now in a position to set out the anoma-
lies, the deviations from this standard.

N

Let us devote ounr attention, in the first place, to the study of
the first period. That is the time when it is most important to
recognise the existence of the disease ; for, as if is then only begin-
ning,we should hope that it would be the less difficult to arrest its
course. Nevertheless, at this period, it is very frequently mis-
understood.  Many persons also imagine that the disease only
begins at the time when the incoordination, the ataxia from which
it gets its name, has become manifest. Now, at that period, I
repeat, the disease may have been in existence for ten, fifteen, or
even twenty years. Besides, it sometimes stops of itself at this
period, without ever advancing farther, but also without retrograd-
ing. THence it is, gentlemen, that we shall endeavour to show you
that the Zlghtning pains and the eephalic symptoms may present
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themselves—and do in reality present themselves—generally with
almost specific characters, which, in the absence of all other con-
comitant phenomena, commonly allow us to recognise the disease
for what it is, and to designate it.

Let us pause, first, at the lightning pains, reserving for a near
opportunity, a thorough examination of the cephalic symptoms. To
show you the importance of this question, it is enough to remind
you that, during long years, these pains may, of themselves alone,
compose the entire symptomatology of the disease.

Lightning pains, besides, are found in a very large majority of
the cases of progressive locomotor ataxia. It cannot be denied, how-
ever, that they are absent from some patients ; but that is a very
exceptional occurrence. Thus, according to the statistical table of
M. Cyon, which includes 203 cases, lightning pains were expressly
mentioned in 138 ; in 8 cases only was their absence remarked.

The varieties which they present induce us to form two cate-
gories :

1°. Boring pains.—Pains of this first variety are compared by
the patients to those which would be caused by the abrupt and
sudden introduction of a pointed instrument, an awl or a poignard,
if this were twisted round on being pressed into the flesh. These
pains are limited to a point, and are commonly found in the vieinity
of an articulation. However, it would be going too far to assert
that they always spare the body of the limbs. Generally, during
a paroxysm, the boring pains alternate in different places and
occupy successively several points on both sides of the body.

At the point they occupy, a more or less well-marked hyperzs-
thesia is momentarily produced, within a very circumscribed
area ; the least rub exasperates the pain, whilst a somewhat strong
pressure gives relief. The inferior extremities are always affected,
by preference ; nevertheless, the superior extremities, the arms,
head, and body are far from being always respected.

2°. Lancinating pains.—Pains of the second variety which,
indeed, generally coexists with the first, deserve, properly speaking,
the name of lightning, or fulgurant pains. They seem to follow
the course of a nerve along which they shoot, like a flash of
lightning. The consequence is that an extremity, or an area of
varying extent is rapidly traversed by the painful fulguration. On
account of the short continuance of the distressing sensation, it is
often difficult to define exactly the affected nerve. This, however,
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may be very distinctly done, though the occasion is rare, when
cutancous eruptions break out along the course of the nerve which
is the seat of the pain. Such an occurrence marked the case of a
patient, named Magdaliat, whom you now see, and who, during a
most intense paroxysm of pain, exhibited, in succession, eruptions
of ecthyma over the course of the lesser scialic nerve at first,
then over that of the internal saphenous merve. KEven now, you
can still see the scars resulting from those lesions, which affected
him four or five years ago.

3°. Coustrictive pains.—Besides the lightning pains, we have
also, in ataxia, to take the comsfrictive pains into consideration :
these pains supervene either at the same time as the preceding, or
irrespective of them. Their duration is longer, and their persistance
oreater. The patients feel as if, in certain places, the extremity
were seized in a vice. Does the pain affect the trunk? They
compare it to the constriction caused by an over-tight cuirass, or a
corset too closely laced. The constrictive pains become frequently
exasperated during the predominance of boring or fulgurant crises,
properly so called. We may resume in a few words the elarac-
Zeristics of fulgurant pains :

1°. The painful fulguration (or lightning pain) has but a tran-
sient duration, as its name indicates.

2° It is repeated at varying intervals, so as to constitute
paroxysms which last for four, five, or eight days.

3°. The pain attains its maximum of intensity chiefly during
the night.

4°. The remissions which separate the paroxysms may be per-
- fectly free ; the constrictive pains alone form exceptions to the rule,
and persist to a certain degree during the intervals of the crises.

5% The return of the paroxysm varies greatly : it happens
every fortnight, every month, every second or third month, some-
times after still longer intervals.

6°. Sometimes the shooting pains are of moderate intensity,
and it is requisite to specially question the patient about them to
revive their memory ; again, on the contrary, they are of extreme
violence and compel the unfortunate sufferer to give utterance to
frightful shrieks. In this hospital, where the number of such
patients is large, we have often to witness scenes of this kind.
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VI.

The numerous facts which I have had occasion to observe lead
me to admit that lightning pains, when manifested in the manner I
have tried to depict, are truly characteristic, I will not say of
locomotor ataxia, but rather of posterior riband-sclerosis, in so far
at least as that the lesion has invaded the intra-spinal course of the
anternal radicular fascicles (external bands of the posterior fascicles).
This reserve was necessary. You have, doubtless, not forgotten
that the median fascicles (Goll’s column) may be subject to sclerosis,
without shooting pains supervening ; and, on the other hand, that
these pains exist when the sclerous lesion has remained limited to
the course of the radicular fascicles. Sclerosis of the external
ribands would, alone, as you perceive, constitute the anatomical
substratum of the lightning pains.

Knowing this you will not, therefore, gentlemen, be surprised to _
find lightning pains figuring, now and again, in the symptomato-
logy of different diseases, other than ataxia, in which the posterior
fascicles may be invaded accidentally, as it were, by sclerous
inflammation. Such, for instance, is the case as regards dissemi-
nated selerosis. It is not rare, in this affection, to find different
tabetic symptoms, and, particularly, shooting pains superadded to
the proper symptoms of the disease. In such circumstances, I
have many times noted that the sclerous nodules had invaded the
posterior columns, which they occupied throughout a large extent,
both transversely and vertically.

Paroxysms of lightning pains are also, somewhat frequently,
observed in progressive general paralysis; they should certainly
be referred, in this case, fo alterations of the posterior fascicles
which, as shown by Drs. Magnan and Westphal, are a common
accompaniment of the ordinary lesions of general paralysis.

I was consulted a few years ago by two patients who mentioned
a host of odd nervous symptoms which I believed might be
referred to hypochondria. These two patients complained more
particularly of pains, returning in paroxysms, which were entirely
similar to those of locomotor ataxia. Ultimately, both of them
exhibited the symptoms of progressive general paralysis. 1 have
no doubt that, in their ease, the external bands of the posterior
fascicles had been already affected at the time when lightning pains,
almost alone, constituted the whole of their disease. Some of the
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symptoms mentioned in the clinical account of chronie alcoholism
recall the description of lightning pains; thus Magnus Huss has
made special mention of the lancinaling pains, occasionally very
severe, of which alecoholic patients complain.

Recently, Mr. Wilks and Dr. Lockhart Clarke! have called atten-
tion to a form of paraplegia which, it appears, is rather frequently
observed in London amongst women—and even amongst ladies—
and which they unanimously designate aleokolic paraplegia. One
of the most salient features of this pathologic form appears to be
the existence of pains, recurring in paroxysms, and which the
patients compare to electric shocks. The pains exist alone for a
long time before motor disorders arrive in addition. We have
reason to ask ourselves if, here also, we have not to deal with a
particular form of fabes, of alcoholic orgin, indeed, but always
referable to some lesion of the posterior columns, which morbid

- anatomy will, doubtless, one day discover.

I have sometimes observed lightning pains, comparable to those
of ataxia, in partial myelitis, and in Pott’s disease. In several of these
cases, at the autopsy, I identified an extensive fasciculated lesion of
the posterior columns, which would account for the presence of
special pains.

Apart from the cases which have just been reviewed, and
whose dismissal can always be made with ease, by taking note
of the concomitant symptoms, the lightning pains may be referred,
almost with certainty, to the particular form of posterior sclerosis
which leads to progressive locomotor ataxia. There do, indeed,
occur, now and again, in practice, some difficulties of appreciation
to which I will ask your attention ; but, in reality, these are some-
what rare. Besides, the situation is very often simplified by the
adjunction to the shooting pains of certain symptoms which have,
like them, a special character. Such, for instance, are the sym-
ptoms of the ataxia, known as cephalic, which we shall have soon
to discuss; such also are other symptoms, less noticed though
often frequent enough, which may be denominated visceral symptoms,
because they clearly attest the participation of the visceral nerves
of the thorax and abdomen.

In this group of visceral symptoms, I will first of all point out
the vesical and wrethral pains, which sometimes show themselves at
the time when the lightning pains hold dominion, and which are

1 Lancet, 187z.
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accompanied by a frequent desire fo micturate, the act being also
the occasion of acute pains in the canal.

In the second place, I would refer to pains of a peculiar
character, the seat of which is in the rectum, and which supervene
in the same circumstances as the vesical pains. In the case of one
patient, M. C., who suffered from these recfal pains, in their most
developed type, they had preceded, by seven or eight months, the
manifestation of the shooting pains, which they afterwards accom-
panied. They came on suddenly, and were marked by a sensation
similar to what might be caused by the abrupt and coercive
entrance of a voluminous body into the rectum. This is how the
patient described them, and he added that, at the close of the
paroxysm, there supervened a pressing need of expulsion, and even
occasionally an actual expulsion of fmcal matter. These pheno-
mena were usually reproduced twice or thrice a month ; habitually,
there was superadded a pressing desire to micturate, with pains
during emission. During several months catheterism and rectal
examination had been frequently recurred to, the medical attendant
never suspecting the nature of the disease. Not until long after
did the apparition of shooting pains arrive to define the situation.

VL

But of all the wvisceral symptoms which may display them-
selves, from the period of lightwing pains, one which 1s at once
the most remarkable and the least known, if 1 mistake not, is that
which I have proposed to designate by the name of gastric erises.

These gastric or gastralgic crises, as you may prefer to call them,
offer truly special characters. Very often, however, their real sig-
nification remaining misunderstood, they are the occasion of grave
errors of diagnosis.

This is not a rare symptom, nor has it been completely
passed over. Mention of it will be found in a consider-
able number of observations collected by different aunthors, and
particularly in case No. 176 of M. Topinard’s excellent work.
But the connection which really exists between gastric crises and
locomotor ataxia appears to me to have been pointed out, for the
first time, by M. Delamarre, anthor of a thesis bearing date 1866.
In 1868, in my lectures, I took care to insist upon the import-
ance which I attached fo this svmptom, and M. P. Dubeis, one of
my auditors, consigned in his inangural dissertation of the same

I ¢ Des troubles gastriques dans I'ataxie locomotrice.”
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year the result of the studies which he had made in reference to this
subject,! in concert with M. Bournewille.

You should, also, be informed that, in 1858, Dr. Gull, in the
valuable collection entitled * Cases of Paraplegia,” which he pub-
lished in “ Guy’s Hospital Reports,” pointed out the relation which
seemed to him to exist between certain gastric symptoms and an
affection of the cord, which evidently resembles progressive loco-
motor ataxia, as at present described.

We shall, also, meet again with gastric symptoms closely ana-
logous, at least, with those for which I wish fo obtain your atten-
tion, in other spinal diseases than posterior sclerosis, for instance
in spinal general paralysis. The latter affection, when it predomi-
nates in the upper extremities, reminds us, by some of its characters,
of saturnine paraplegia, and the cardialgic or enteralgic crises which
accompany it are then sometimes, but very wrongly, regarded as
lead colics. There is a difficulty of diagnosis, concerning which I
shall hereafter have to enter into further details.

But it is time to fell you in what these gastric erises consist.
Suddenly, and generally at a period when a paroxysm of shooting
pains has seized upon the extremities, the patients complain of pains
which, starting from the groins, scem to ascend both sides of the
abdomen, and to fix themselves in the epigastric region. At the
same time, they complain of pains situated between the shoulders,
which radiate around the base of the trunk in a lightning-like
manner. ‘Then the pulsation of the heart commonly becomes
violent and precipitated. Professor Rosenthal, who has occasion-
ally witnessed these paroxysms, mentions a case in which the
pulse was slower than usual during the attack. As regards my
own experience, I have always observed, on the contrary, in such
cases, a marked acceleration of the pulse, which is accompanied by
no elevation of the central temperature.

Frequency of the pulse without fever is, in truth, a very common
incident, from the first periods of the ataxia, and even apart from
the gastric crises and fulgurant paroxysms, at a time when no trace
of motor incoordination as yet exists.

Almost incessant and extremely distressing vomiting is often
associated with the gastric erises. Food is first ejected, and then a
mucous colourless liquid, sometimes mixed with bile or tinged

1« Etude sur quelques points de Phistoire de Pataxie locomotrice.” © Thises
de Paris,” 1868.
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with blood. An intense feeling of sickness and vertigoes are
superadded to the vomiting and cardialgic pains; these may be
really exeruciating, and the situation is then the more afflicting
because the painful fulgurations often at the same time affect the
extremities with an exceptional intensity of torture.

The gastric crises of ataxie patients habitually persist, like the
fulgurant crises, almost without respite for two or three days; and
it is very remarkable thatf, in the intervals of these paroxysms, the
functions of the stomach are generally performed with great
regularity. Such crises may appear at the beginning of the dis-
ease, and may for long years form, together with shooting pains,
the whole symptomatology of the disease. When the ataxia is fully
established, and motor incoordination has been developed, the
gastric crises do not therefore always disappear ; often, on the con-
trary, they are reproduced with every paroxysm of shooting pain
until the fatal termination. Such was the case with the patient
Méhnil, to mention but one, whom we have had full opportunity of
observing during her sojourn of over six years in these wards.

That 1s, undoubtedly, a form of cardialgia which is very singular,
very remarkable in all its bearings. Nevertheless, you will not
find it mentioned, at least I believe it is not mentioned, in any of
even the most recent special treatises on diseases of the stomach.

Many a time I have seen this symptom diverting the attention of
the physician, and causing him to misapprehend the real nature of
the disorder; T also have several times fallen info the smare in
other days. A notary came from the provinces, ten years ago, to
consult me concerning attacks of cardialgia, presenting the characters
which I have just described ; he suffered likewise in the extremities
from paroxysmal pains which, however, were not very acute. I
was not then aware of the link which unites these different phe-
nomena. The gastric crises have disappeared, but the patient
suffers to-day from all the symptoms of locomotor ataxia of the
most characteristic kind.

The first time it was given to me to recognise the true signi-
fication of gastric crises, occurred when attending a young physician,
who, besides these crises, suffered from shooting pains and hydar-
throsis of one of the knees, spontaneously developed (arthropathy
of ataxic patients). Motor incotrdination did not show itself, in
his case, till some months later. The whole of this group of
symptoms—gastric crises, shooting pains, and arthropathies—
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which have no affinity in appearance, becomes invested with an
almost specific character when looked upon in a true light.

I have also seen gastric crises coexist with lightning pains,
during more than five years, without being accompanied by motor
disorders, in the case of M. T. The diagnosis was rendered
easy in this case, owing to the existence of incipient atrophy of
one of the optic nerves. The opinion which I expressed almost
from the first, concerning the nature of the case, was, nevertheless,
keenly contested by several physicians who visited the patient. To-
day my anticipations have been found only too amply justified.

In treating this subject of gastric crises, we are not compelled to
recur merely to memories. I can, in fact, introduce to you a
certain number of patients in whom you can study this phenomenon.
At the same time, this will furnish you with an opportunity for
observing abortive ataxia, in some of the various forms which it
]IIEI}T AZFUIMNE.

1°. The patient Mar—, at present aged 46 years, suffered during
a dozen years {from lightning pains, recurring in paroxysms, which
often appear in combination with gastric crises. The latter occur
about once every three or four months ; they are nsually of exfreme
intensity, and when the patient is a prey to these pains, she shrieks
aloud, contorts herself, and assumes the most extraordinary attitudes.
At the close of a few days the attack terminates snddenly, as if by
enchantment. Digestion is regular, in the intervals. The diagnosis is
facilitated in this case by the existence of strabismus, dating from
the time when the lightning pains first began to appear. There is
no incoordination in the movements of the upper or lower extremi-
ties. The gait is regular, and the patient can stand a long time
without fatigue. However, when she closes her eyes it becomes
somewhat more difficult for her to stand or to walk.

2°. Coud—, aged 55. 'Twenty-nine years ago this woman
became blind. The lesion of the fundus oculi consists of pearly
atrophy of the papillee. She has been subject to lightning pains
during ten years. They often occupy, not only different parts of
the extremities, but also the occipital region and the nape of
the meck. Cardialgic crises frequently coexist with fulgurant
paroxysms, and are accompanied by vomiting. This somewhat
exceptional seat of lightning pains, in the occiput and nape of
neck, deserves to be remarked on account of the vomiting,
which often appears at the same time as they do. Such a con-
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currence of circumstances might render the diagnosis obscure, and
lead one to think of the existence of a cerebral or cerebellar lesion.
This, however, is a point to which we shall return. Hitherto,
Coud— has not suffered from any disorder of locomotion.

3% The patient Deg—, aged 52 years, has been blind fifteen
years. [Here, also, pearly atrophy of the optic nerves has been
found. The attacks of ligchtning pains, which oceupy the most
diverse parts of the body, and frequently also the brow, the occiput,
the nape of the neck, commenced to appear at the time when the
blindness began. They are often accompanied by gastric crises of
great intensity. The functions of the stomach, in the intervals of
the attacks, are regular. No symptom of motor incodrdination
exists in her case.

4°. Audib—, aged about 35, suffers, now and again, from
gastric crises of a thoroughly excruciating kind, accompanied by
incessant vomiting, generally coming on at the same time as the
attacks of shooting pains which affect her lower extremities.
These phenomena have been in existence for five or six years. Two
years ago, spontaneous luxation of the right hip supervened, fol-
lowed, some months after, by luxation of the left hip (ataxic arthro-
pathy). Some symptoms of motor incodrdination have shown
themselves within the past twelve months.

I shall not pursue the subject further for the present.

VOL. 1I. &



LECTURE I1II.
TABETIC AMAUROSIS.

Summary.—Cephalic symptoms in locomolor alawia, Lesions of
the eranial and bulbar nerves. Progressive grey induration of
the optic nerve. Progressive atrophy of the papilla. Neces-
sity of ophthalmoscopic examination in the diagnosis of some
cerebral affections.

Isolated exvistence of {tabefic amaurosis : ils frequency.
Characters of the anatomic lesion of the optic nerve, seen by
the naked eye and wunder the microscope. Appearance of
papille : 1°,in the normal stale ; 2°, in progressive grey indura-
tion. ILunctional derangements accompanying grey induration
of the oplic nerve and papilla. Modifications of the papilla
wn cases of embolism of the arleria centralis of the vetina, in
glycosuria, syphilitic retino-choroiditis, and general paralysis.

Newro-retinitis : its forms and symploms ; differences whick
distinguish it from tabelic amaurosis. Clinical fucts demon-
strating the importance of the signs furnished by the ophthal-
noscope.

GenTLEMEN,—It is my intention to discuss to-day, in your
presence, some points connected with those symptoms of ataxia
which we have denominated ceplalic sympioms. These symptoms
correspond to various lesions of the cranial and bulbar nerves. From
the early periods, as we have already said, the lightning pains
(which are then the sole representatives of the spinal lesion) gene-
rally appear combined, in different proportions, with disorders of
the bulbar and optic nerves. I will add that the latter may, in the
evolution of the morbid process, occasionally precede those very
lightning pains, and thus show themselves completely isolated
during many months, nay even during many years. This shows
what clinical interest attaches to their study.



VISUAL DISORDERS. 30

There is, perhaps, not one of the bulbar nerves which may not
be affected at this same epoch ; buf, commonly, the first invaded
are the oculo-motor nerves. Taken in order of frequency we have,
first, the nerves of the third and of the sixth pairs; then, but far
behind, comes the pathefic nerve; the facial, the hypoglossus, and
the fifth pair do not themselves always escape. The symptoms
which are correspondent to these lesions are shown in some patients
by a paralytic state, in others by pains. But, of all the eranial
nerves, the optic nerves are those which, in this disease, deserve to
be specially considered, on account of the great frequency of their
alteration, and of the gravity of the affection which this lesion
determines. Ience, in reference to this subject, we shall enter into

some details.
1=

The visual disorders of ataxia may be classed under two principal
heads. These are: 1°, disorders of accommodation, diplopia, con-
nected with more or less transitory and fugitive lesions ; 2°, visual
disorders depending on a peculiar lesion of the optic nerve. These
are far more serious than the former, for the diminution of sight,
like the lesion which produces it, is distinguished by a progress
which seems almost inevitably destined to inerease and encroach.

The lesion of the optic nerves in question might be termed
progressive grey induration. This would distinguish it, on the one
hand, from the lesion of these same nerves in disseminated sclerosis,
which runs a very analogous course, the progress of which is, so to
speak, less inevitable; and, on the other hand, from the lesions
krown under the name of optic neuritis. In the last two cases, in
spite of some features of resemblance, the lesions and the symptoms
differ in an essential manner from what they are in tabetic optic
atrophy.

During life, progressive grey induration of the optic nerves is
identified by special ophthalmoscopic characters which answer to
what, in ophthalmology, is known as progressive atrophy of the
papilla. These characters are, according to certain aunthors,
almost specific ; and, even apart from the accompanying functional
disorders, which also offer peculiarities of great clinical interest,
are such as to enable us to diagnose the ataxia, or sclerosis of
the posterior columns, if it already exists, or to foresee its advent, at
a more or less early date if it be not yet distinetly established. The
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assertions of MM. Jaeger, Wecker, and Galezowski, are precise
upon this subject.

We will see, gentlemen, what judgment we should form in
reference to it. I should, however, say beforehand that, having
frequently witnessed the certainty, the exactness of the diagnosis
laid down by the gentlemen versed in these matters, I have been
induced to share, to a large extent at least, in the conviction which
they hold. Although these facts are not absolutely within my
special sphere, I shall, however, request your permission to enter
info some details respecting them.

My undertaking will, I trust, find its justification in the interest
which should attach to all questions that concern the diagnosis of
tabes dorsalis.

11.

A summary statement of two points, relating to the difficulties
mentioned, will suffice to illustrate how important it is for us, as
physicians, to familiarise ourselves as mueh as possible with the
regular examination of the fundus of the eye.

In the first place, I shall endeavour to demonstrate to you that
ataxia may present itself surrounded by symptoms such as those
produced by certain encephalic lesions, by tumours for instance,
and so closely resembling them that diagnosis becomes extremely
difficult. Af the same time, I shall point out to you what advan-
tages you may, under such circumstances, derive from an ophthal-
moscopic examination.

In the second place, according to some ophthalmologists, the
optic lesion proper to ataxia may, in a certain number of cases,
precede all the other symptoms, and of itself constitute the whole
disease, often during many long years. Now, nothing is better
established, in my opinion, as I have already indicated, than the
accuracy of this proposition. If that be correct, it would con~
sequently be of the highest importance, as you perceive, to know
precisely the characters which, according to the authors quoted,
cnable us to recognise the amaurosis of ataxic patients, and to
distinguish it from all the other forms of visual decay.

With respect, firstly, to the isolated existence of faletic amaurosis
during a series of vears, that is a fact the reality of which may be
readily demonstrated, in this vast hospital, by means of observa-
tions made on a large scale. I believe myself in a position to
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declare that a great wmajority of the women who are admitted into
these wards, as afflicted with amaurotic blindness, sooner or later
present, after admittance, more or less manifest symptoms of ataxia.
Already, in my lectures of 1868, I laid stress on this point, and
my further observations allow me to confirm what I then asserted
in reference to this. I might quote numerous cases in support of
my statement, but I shall content myself with summarising the
examples which are, in fact, very characteristic.

1°, Mil—(Salle St. Alexandre, No. 12), aged 55 years; she
entered this asylum on account of blindness, in 1855. Disorders
of vision, accompanied by head-pains, made their appearance in
1850. Confined at first to the left eye, they soon invaded the
right. At the end of a year the blindness was complete. Now,
it was only in 1860, that is to say, ten years after the outset of the
phenomena, that shooting pains appeared for the first time. They
soon became complicated with girdling pains; since then the
disease has remained almost stationary. However, symptoms of
motor incoordination began to show themselves a few months ago.

2°. Coud— (Salle St. Charles), also aged about 55 years. At
the age of 26, that is, twenty-nine years ago, she suffered from
violent darting pains in the orbit, and shortly after was smitten
with blindness first in the left eye, then in the right. Three years
later she was seized with lightning pains in the head and muscles,
with which gastric erises were associated. The disease since then
has undergone no aggravation.

These cases, gentlemen, could be multiplied, if I did not fear to
weary you. To sum up, I am much disposed to believe, from what
I have seen, that amaurotic patients, the cause of whose blindness
is progressive atroply of the papitle, are unlikely to escape this
inevitable law.

Hence it is of importance to be able to recognise the identity,
from the beginning, of this affection of the optic nerve which, ten
or fifteen years after its invasion, shall be followed by ataxia; in
other words, to be able, when a case of amaurosis from atrophic
lesion of the optic nerve is before us, to declare whether ataxia will
almost inevitably follow, sconer or later, or whether, on the
contrary, the affection of the optic nerve will remain isolated.

Let us, then, investigate the characteristics of grey induration of
the optic nerves, and examine if they be, in reality, almost infallible,
as we are told,



38 CHARACTERS OF ANATOMICAL LESION.

ITI.

And first, one word concerning the anatomical lesion to which
attaches the visual disorder we are about to study.

Tojthe naked eye the alteration of the optic nerve shows itself
under the form of a grey induration, whose appearance, in every
respect, recalls that of spinal fasciculated sclerosis. As a general
rule, it seems to commence by the peripheral extremity of the
nerve, and then to extend, in a progressive manner, towards the
central parts. The optie bands (twnize thalami optici) are also
affected, in their turn, at a given moment, and sometimes even the
corpora geniculata. Beyond this point all trace of the alteration is
lost. It is remarkable that this should, as you perceive, follow a cen-
tripetal course in the optic nerve, whilst corresponding lesions of the
spinal nerves follow, on the contrary, a centrifugal course.

Histological research, in its turn, allows us to recognise new
analogies between the grey induration of the optic nerves and tabetic
spinal sclerosis. In connection with this subject it is to be remem-
bered that the optic nerves are much nearer, in tgxture, to the white
substance of the nerve centres than all the other nerves. Thus, we
find in the optic nerves, as M. Leber has pointed out, stellate con-
nective cells, and a fibroid reticulum. T should add that the nerve-
tubes which form them are very fine, very delicate, and conse-
quently have much analogy with the nerve-tubes of the ence-
phalon.

The lesion which constitutes the grey induration is also marked
in the optic nerve, as in the spinal cord, by the fibrillary mefamor-
phosis of the neuroglia and the concomitant disappearance, first, of
the medullary cylinder, and then of the axis eylinder. Tosay which
of the two phenomena precedes the other is a difficult thing. 1T
ineline greatly to the belief that, just as in the spinal cord, the
nerve-tube is affected in the first instance, before the connective
matrix. In this way we might explain why, in tabetic lesion of
the optic nerves, the nerve-element undergoes a comparatively
much more complete and rapid destruction than that which takes
place in disseminated sclerosis, in which affection the axis cylinders
do, in reality, persist for a much longer time. The grey induration
of the optic nerves, in locomotor afaxia, might, accordingly, be
designated by the name of parenchymatous neuritis.

However this may be, we cannot yet have recourse to histology
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for the distinctive characters; for in this respect there is a very
great resemblance between the induration occurring in the optic
nerve, in consequence of the neusitis connected with cerebral tumours
(optic newritis), and the grey induration of the same nerve in the
case of tabetic patients. Let us, then, look for more decisive data
in clinical observation.

In the first place, let us describe the ophthalmoscopic characters
which, in fact, up to a certain point, answer to an anatomical
demonstration in the living subject. I shall very briefly remind
you of the appearance of the optie papilla in the normal state.

You have not forgotten the somewhat oval form which it presents,
its well-defined and distinet borders, the cup-shaped depression in
its centre, finally, the slightly rosy tint which, on the other hand,
distinguishes its peripheral portion, and which is due to the
presence of the vase proprize enclosed in the substance of the
optic nerve. With respect to the vessels of the papilla, you know
that they consist of two veins and one artery, the latter much in-
ferior in volume to the former, and besides, easily identified by the
dichotomous divisions which it presents.

Now, here 1s an account of how all these peculiarities are found
modified in a case of progressive grey induration.

The papilla shows no change, neither in its form nor in its
dimensions ; its borders are still well marked. The vessels remain
what they were before, only, contrary to what happens in the
normal state, we can no longer follow them as they penetrate at a
certain distance info the substance of the papilla, on which they
appear to be simply laid. Nothing, indeed, is noticed radically
different from the normal condition; but here is the decisive
characteristic. In consequence of the change of texture which the
optic nerve has undergone, and, above all, because of the disappear-
ance of the medullary cylinder, the papilla has ceased to be trans-
parent ; it strongly reflects the light, on the contrary, and no
longer allows us to preceive the vas® propriz in its substance. It
follows that it shows no more its normal rosy tint, but, on the
contrary, a white, chalky colour, of pearly aspect.

Such, gentlemen, is the characteristic which we must sedulously
bear in mind, for, that alone, when it is distinctly manifest, is suffi-
cient to specify tabetic amaurosis and to clear up the situation in a
decisive manner. Still it is proper not to neglect the functional
disorders which, also, have an importance of their own. They can,
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in fact, contribute potently to form the diagnosis, in cases where the
ophthalmoscopic signs are little marked, by adding more weight
to the impression made upon the observer. Besides, amongst
these functional derangements, there are some which, even in the
absence of the ophthalmoscopic signs, cause the nature of the
disease to be, to a certain extent, pre-judged.

I will, in the first place, point to the concentric and unilateral
limitation of the visual field, a functional derangement which is not
found in optic newritis, and, in the second place, to the more or less
marked contraction of the pupils, a striking contrast with what
takes place in optic neuritis, where the pupils, on the contrary,
appear dilated.

We should mention a symptom which, according to certain
authors (Galezowski, Benedikt), is in some degree specially charac-
teristic, namely, a peculiar form of achromatopsia thus distinguished :
1° loss of perception for secondary colours (1 and 5 of M.
Galezowski’s scale) ; 2° loss of perception for red and green, the
perception for yellow and blue persisting, on the contrary, to a high
degree and for a long time. These signs may already have shown
themselves very strongly marked, at a period when loss of visual
acuity is incomplete, and the patient can still read large type.

I should add that the commencement of these phenomena in one
eye, and the prolonged localisation of the lesion in this same eye,
are quite the inverse of what is observed in optic neuritis. Again,
in tabes, the evolution of visual disorders is, in the immense
majority of cases, slow, gradual, progressive; whilst in optic
neuritis their invasion often enough happens in an almost sudden
manner.

The other functional disorders which it remains for us to notice
are rather of a kind to obscure the diagnosis; but, on that very
account, they also deserve to be remarked. Such are the con-
tinuous or almost continuous head-pains which are chiefly situate
in the forehead and at the nape. With these permanent pains are,
in many cases, associated lightning pains, occurrmg in paroxysms,
and occupying the course of the branches of the fifth pair. In
the paroxysm, the patients complain of feeling as if the globe of
the eye were being torn out.

Apart from the head pains, which are a somewhat common-place
symptom, the phenomena which have just been described form
when taken togetlier, an almost characteristic syndroma. They
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allow tabetic amaurosis to be easily distinguished, for instance,
from the amaurosis accompanying disseminated sclerosis.

Embolism of the central artery of the retina gives rise, in the
long run, to ophthalmoscopic appearances which simulate those of
the tabetic papilla. There are, however, decidedly distinctive
characters, which you will find set out in special works. The
sudden invasion, in the case of embolism and the customary coexist-
ence of hemiplegia and heart disease, will not, besides, leave the
observer long in doubt.

I shall only make a passing mention of the lesion of the optic
nerve which sometimes supervenes in glycosuria and syphilitic
retino-choroiditis, as being equally capable of producing, to a
certain point, the appearance of tabetic papillary atrophy. Finally,
in general paralysis, we occasionally observe a lesion of the papilla
which differs in nothing essential from that seen in ataxia; but we
have already taken care to point out that tabetic spinal lesions are
found, in some cases, connected with general paralysis, and this
circumstance, perhaps, may explain the frequent occurrence of pro-
gressive papillary atrophy in diffuse chronic meningitis.

I confine myself to a succinet mention of these several affections,
as | propose to request your entire attention to the objective
symptoms which the alteration of the optic nerve produces, and
which are known as oplic neuritis or neuro-vefinilis, for there, in
point of fact, is the knot of the situation.

Undoubtedly, there are analogies, on the one hand, between the
concomitant symptoms of newro-retinitis and those which accompany
tabetic atrophy ; and, on the other hand, between the appearance of
the papilla, which denotes papillary atrophy consecutive on optic
neuritis, and that of tabetic amaurosis. But there are likewise
distinguishing characters for each of them, and the knowledge of
these characters will enable us to render the diagnosis certain.

IN:

In order to attain this ohject, we must now enter into some
details, with respect to meuro-retinitis and the ecircumstances amid
which it arises. Of these, two deserve particular notice :

1°. (@) Blindness, so common in cases of cerebral tumours, since
it oceurs in nearly half the cases (Friedreich and Ladame), appears
for the most part to be caused by neuro-refinitis.
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(4) Meningitis of the base, syphilitic or not, is likewise tolerably
often the occasion of neuro-retinitis; and, in such cases, the pro-
gnosis is very different from what it is on the hypothesis of cerebral
tumours. If we have to do with a syphilitic lesion, in particular,
the blindness need not be inevitably progressive, and sight may
persist, at least to a certain degree.

Authors admit two principal forms of neuro-retinitis. In the
first place, comes newro-retinitis par étranglement (Stavungs Papille
of the Germans, and “choked disc” of British authors). It is
anatomically characterised by a frequently enormous tumefaction of
the papilla, caused by simple congestion with serous exudation.
This form seems, especially, connected with the existence of intra-
cranial tumours. According to Von Graefe, the symptoms which
characterise it result from the augmentation of intra-cranial pres-
sure. But it appears to be proved that, besides the papilla, the
nerve itself may be affected throughout its whole extent, and pre-
sent a certain degree of tumefaction and softening, or even exhibit
the anatomic characters of inflammatory optic neuritis. This, at
all events, is what seems to result from the observations of MM.
Hulke, Albutt, and some others. There would exist, according to
this, a sort of transition between the two forms of neuro-retinitis.

2°, The second of these forms is usually known by the name of
descending neuro-refinitis. Some ophthalmologists, and Von Graefe
amongst them, assert that this form is connected, in a special
manner, with meningitis, and that if it be sometimes associated
with tumours, from accompanying them, this happens because basal
meningitis exists at the same time. If it is possible to quote
three cases of Von Graefe, as mentioned by Mr. Albutt, in support
of this opinion, we should state that a recent fact, observed in this
hospital, has occurred to contradict it, or at least to abrogate its
absolute rule.

The case is that of the patient I.er—, in whom the symptoms of
optic neuritis with atrophy of the nerve were observed. These
lesions were connected with the existence of a sarcomatous tumour
oecupying the left occipital lobe of the brain. The cerebellar roof
had been pushed back; the mesocephalon, as well as the optie
bands and the tubercula quadrigemina, were greatly flattened.
Well, in this case, in which infra-cranial pressure was evidently
exaggerated (the hypertrophy and flattening of the convolutions
leaving no doubt in this respect), and in which probably the
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choking of the papilla had taken place, at a certain period, the
optic nerves were grey, atrophied, in one word, sclerosed through-
out their whole exlent. No traces of meningitis existed.

This sclerous atrophy characterises the second form, or, if it be
preferred, the second degree of opfic neuritis. Anatomically, we
have an interstitial neuritis, with fibrillary substitution, consecutive
destruetion of the nerve elements. The morbid process here
assumes a more acute course than in the case of tabetic optic
neuritis ; multiplication of nuclei is more marked, exudation more
abundant, and there, in short, lies the whole difference.

V.

Let us now inquire what are the characters presented to the
clinical observer by the papilla, in these two forms, or, if yon
please, in these two periods of optic neuritis, and contrast them with
the characters which distinguish the tabetic papilla.

A. With respect to the choked papilla nothing can be more
simple. The papilla, in fact, then exhibits a tumefaction, a swell-
ing, manifest at the first glance.

The borders, ill-defined besides, are, as it were, effaced by an
exudation apparently spread both over the papilla and around it.
This exudation is of a reddish-grey colour. Here and there the
central vessels are, to all appearance, interrupted. This pheno-
menon, very marked as regards the veins, is less evident with respect
to the arteries, which are small in comparison. The capillaries are
well developed, at least at a certain period. This assemblage of
phenomena is already very striking ; but the functional symptoms
also merit observation. I shall confine myself to noticing the
following features :—Both eyes are usunally smitten at the same time,
the invasion is sometimes sudden, there is no concentric diminution
of the field of vision; finally, no chromatic modification is re-
marked.

5. What now are the characters of optic neuritis, considered in
its second form ? The papilla, enlarged after a manner, shows itself
with fringed borders, irregular and ill-defined. You would say it
was surrounded by a sort of cloud. Because of the opacity which
affects the optic nerve the capillaries and the rosy tint seem
effaced. The blood-vessels are tortuous and winding, especially the
veins, which appear interrupted, as if, here and there, they had been
cut.
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These are characters, gentlemen, which are never quite effaced,
and which confrast with the ophthalmoscopic characters assigned
lo the tabetic papilla. As regards functional symptoms, they are
similar to those of choked papilla.

W

It is not enough to have described the characters which, whether
functionally or by ophthalmoscopic examination, distingunish fabetic
alteration of the papilla from that attaching to optic neunritis. Tt is
indispensable, also, to show, in the living subject, what use we can
make of these facts for the better advantage of the diagnosis. T
shall confine myself to one example.

Quite recently we had two patients, side by side, in onr wards.
One of them, named Deg—, 1 showed to you as a specimen of
abortive ataxia, with fulgurant and gastric erises, unaccompanied
by motor incoordination. The other, named Ler—, succumbed
a few days ago. The first-mentioned is an ataxic patient, and no
one can doubt the diagnosis, though the anatomic criterion be
lacking ; the second had a tumour in one of the ocecipital lobes of
the brain.

But, you will ask me, what connection is there between a tumour,
occupying the occipital lobe, and a case of ataxia, in its first stage?
These are, in truth, two diseases which are not usually mentioned
together, because they differ by very decided characters. Well,
gentlemen, it behoves us not to depend too much upon these
characters ; they may deceive you. And, in point of fact, the
combination of symptoms in our two patients was such that, for a
long time, there was great perplexity, and the diagnosis remained
absolutely uncertain. For me, it is not a thing of doubt that cer-
tain cases of cerebral tumours, which are of course great exceptions,
should be connected, clinically, with locomotor ataxia. A statement
of the two cases, just mentioned, will, however, afford a better
demonstration than could be got from a lengthy commentary.

The patient Deg— presents the following symptoms: intense
remittent cephalalgia in occiput and forehead ; pains in the eyeballs,
complete blindness on both sides; nearly constant pains in the nape,
which appear to spread down the entire length of one arm ; fits of
vomiting constituting true gastric crises and accompanied by exas-
peration of cephalic pains ; finally, painful fulgurations in all the
limbs coming on in paroxysms.
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The symptoms observed in the case of Ler— require a more
minute description. We find : complete blindness, supervening
gradually (sudden invasion, you perceive, is nowise necessary in
optic neuritis) ; intense cephalalgia, occupying the forehead and
occiput, well nigh continuous, but liable to be exasperated by
paroxysms ; acute pains in the eyes, subject to remissions and
exacerbations ; vomiting coming on in paroxysms, just as in the
case of Deg—, and occasionally persisting for some days ; finally,
pains in the extremities.

These pains, which constitute an exception to the rule I men-
tioned at the beginning of this lecture, when deseribing tabetic
pains, displayed in an unmistakable manner the characteristic
peculiarities of shooting pains. Over a score of times, in the notes
taken down from the sincere description of the patient, and regis-
tered at the very moment of the paroxysm, we find it stated that
these pains come on suddenly, like flashes of lightning, that they
affect but a point, either near the joints (knee or wrist), or on the body
of the limbs, and that they are accompanied by a sort of starting
of the members attacked. When exasperation of these pains and
of the cephalalgia occurs then the paroxysms of vomiting come on.
In addition to all these symptoms we should add a vertebral pain,
spreading round the body and simulating the girdle pain. These
peculiar pains, so remarkably manifest in our patient, do form an
absolutely exceptional fact in cases of cerebral tumours. Thus, in
233 cases M. Ladame mentions twenty-three times the existence of
rheumatoid pains in different parts of the extremities. Undoubtedly,
it is but very rarely that these assume the character of fulgurant
pains ; nevertheless, this anthor, though not indeed emphasising it,
points out the presence of more or less acute pains, recurring in
paroxysms, and flitfing frequently from one point to another.

However that may be, this singular complication is established
in a peremptory manner, were it but by the case of Ler— alone.
And to account for it, you cannot appeal to some tabetic complica-
tion, for the posterior columns, which were carefully examined at
the autopsy, have been found perfectly healthy.

Well, then, gentlemen, with such a case, and in all probability
cases of this kind will occur again, is not the question of diagnosis
a most embarrassing one? Allow me also to inform you, in order
to add to the interest of the situation, that in the tumour case there
was titubation, whilst in the ataxic case there was no trace of it,
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Now, in this difficulty, the ophthalmoscopic art came to give us
its decisive aid. I place before your observation two drawings, done
after nature, which I owe to the kindness of M. Galezowski: one
of them represents the papilla of Deg—, and you can recognise in
it all the characters of the {adetic papilla ; the other shows the
papilla of Ler—, where atrophy, consecutive on optic neuritis, is
seen with all its distingnishing signs.

After that examination all difficulty ceased immediately. It
became evident that Ler— was affected by cerebral tumour, as the
autopsy has verified ; with respect to Deg— she is ataxic. The
necropsy some day will decide, and justify us, T have no doubt.

This example, chosen from amongst so many others, will suffice,
I hope, to bring out, before your eyes, the interest pertaining to
ophthalmoscopic study in the clinical observation of diseases of the
nerve centres. Consequently, gentlemen, T could not too strongly
recommend you to seek in the application of Helmholtz’s mirror
the invaluable assistance which it is capable of yielding in such
circumstances. Cases abound in this hospital, and, in a very short
time, you will be able, with a little practice, to put yourselves abreast
of the fundamental facts.

M. Galezowski is good enough to give us his assistance, and offers,
by means of the special instrument which he hasinvented, and which
renders demonstration so much more easy, to render evident to all
of you those particular facts upon which I have dwelt thus minutely

to-day.



LECTURE IV,

ON SOME VISCERAL DERANGEMENTS IN LOCOMOTOR ATAXIA.
ARTHROPATHIES OF ATAXIC PATIENTS.

Suvsmary.— Disorders of the genito-urinary organs. Frequent
desire to miclurale ; satyriasis ; rectal tenesmus.  Oculo-pupil-
lary symploms. Permanent acceleration and dicrolism of the
puise.

Arthropathy of alavie patients : ils frequency.  Cases.
This arthropathy is developed at a but slightly advanced period
of the spinal disease. Prodromes. Phases of alazic arthro-
pathy. Joints atlacked. Ils special characters. Diagnosis
between the arthropathy of alavic patients and dry arthritis.

Anatomical lesions. Arthropathies consecutive on affections
of spinal origin. Mechanism of production of ataxie arthro-
pathies. Lesions of the anterior cornua of the grey substance.
Desideratum.

GextLEMEN,—It is my intention to terminate, this morning,
the histery of those anomalies which are most commonly met with
in the first period of progressive locomotor ataxia.

1.

In one of our last meetings, I spoke to you concerning the
gastric crises, and 1 showed you the important diagnostic part
which this phenomenon plays, when combined with certain cephalie
symptoms, such as cephalalgia and amaurosis from grey induration
of the optic nerve. It is proper, in connection with these gastric
crises, to mention some other wisceral affections which may also
coexist alone with the lightning pains, in the period named after

them.
A. Thus, it is not an exception to find, during a fulgurant attack,
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that certain disorders of the genito-urinary organs supervene, which
have an importance of their own. Such are:

1°. Frequent desire fo micturate, with painful emission of
urine.

2°. Satyriasis, on which Trousseau laid stress ;—sexual disorder,
of this class, has scarcely been observed except in the male.
The symptoms which characterise it in the male consist in frequent
and incomplete erections, with premature emission, &e. Analogous
phenomena may also be manifested in the female, as M. Bouchard and
myself have pointed out. We have found them especially marked in
the woman, named Bar—, whom we observed during a long time
in La Salpétriére, and who, on the occurrence of fulgurant crises,
often experienced voluptuous sensations, similar to those of coition,
and accompanied by an abundant vulvo-vaginal secretion.

3°, The rectum may also be affected by singular sensations. We
shall here again refer to the case of the patient, M. C—, of whom
we have already spoken ; even before the shooting pains had made
their appearance, he, from time to time, experienced sudden sensa-
tions in the anus and rectum, which he compared to what would be
caused by the forcible thrusting of a long voluminous object into
the rectum. These sensations supervened suddenly and disappeared
rapidly. At times, a need of expulsion was likewise felt, which
was followed by repeated involuntary evacuations of fweces. This
kind of painful spasm of the intestine existed in this patient for
nearly eight months before the pains in the extremities began to
appear.

You will readily understand what interest these epiphenomena
may acquire, in certain eircumstances where diagnosis has remained
uncertain.

g. There is some reason to suppose that the great sympathetic
plays a part in the production of these wisceral erises, as, for
brevity’s sake, I shall call them ; and this is, perhaps, the place to
point out to you certain other phenomena where the great sym-
pathetic is clearly ai work. I mean the oculo-pupillary symptoms
mentioned, for the first time, I believe, by Dr. Duochenne (de
Boulogne). Participation of the cervical sympathetic is in question
here. '

From the first period of the ataxia it is common to find a pupil-
lary inequality, and, on the same side with the more contracted
pupil (myosis), there occasionally are phenomena which reveal
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the paralytic state of the vaso-motors: the cheek is red; the eys,
which is injected, presents a sort of chemosis; finally, there is a
relative increase of temperature. During the fulgurant attack, the
contracted pupil dilates, and the signs of vaso-motor paralysis
momentarily disappear.

c. Beside these phenomena I shall place the permanent accelera-
tion of the pulse which, as I have shown, is frequently found in
ataxic patients (9go—100), and the habitual dicrotism to which
M. Eulenberg has called attention.

Finally, we must mention the genuine fever which, at the onset
of the ataxia, sometimes accompanies the fulgurant crises, as I
have many times remarked (in B—'s case in particular), and to
which testimony is likewise borne by Dr. Finckelburg, director of
the hydropathic establishment of Godesberg, and Professor Rosenthal,
of Vienna. But, I cannot deal lengthily with these different
phenomena which, however, have an interest of their own. I
desire, at present, to insist upon an affection, whose existence 1
have pointed out, and which I am accustomed to designate, in
order to prejudge nothing, by the name of arthropatiy of atawic
patients.

1.

To my mind, and I hope to make you share my way of looking
at 1f, we have here one of the manifold forms of spinal arthropathy.
What is spinal arthropathy, some amongst you may ask ? I have
proposed to designate by this name a whole group of articular
affections, which appear to depend directly on certain lesions of the
spinal cord, with which, consequently, they should be connected
as symptomatic affections, The irrifative lesions of the spinal
cord, especially those which occupy the grey substance, react
sometimes, you are aware, on the periphery, and determine various
nutritive disorders, either in the skin or in the deeper parts, such as
the muscles. The bones and articulations do not appear to escape
this law. It follows that the arthropathies of locomotor ataxia
would be, according to my judgment, one of the forms of these
articular affections, developed under the more or less direct influence
of lesion of the spinal centre.

Here, it may not be useless to make you remark that all the
articular affections which supervene, in a patient attacked with
locomotor ataxia, do not necessarily come within the following

VOL. II. 4
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description. 'Thus, it is not rare to see nodose rheumatism, common
dry arthritis, coincide with ataxia. Then, and on this point I
would insist, these rheumatic affections show themselves with their
accustomed symptoms. Ataxic arthropathy, on the contrary, is
evolved with clinical characteristics, altogether its own, as you
will soon see, which cause it to constitute a really distinet disorder.

I would also a Trt-there is no question here of an extremely
rare and excephd H’ e:ijgn@e on. I can show you five examples of

n

these art c abgut fiffy ataxic patients, whom I know in
this refags. ~Tive ,f,ﬂé@%n ﬁ?t, is already a respectable number.
Taking “%hy owa perience,l /have observed this complication of
ataxia .rh@s thirfytimes,/in private practice and in hospitai.
Abroady also, Drs” Albugkin England, Mitchell in America, and

Rosenthakih Viennashave recorded analogous instances.!

Let us first, gentlemen, consider the clinical side of the question.
My friend, M. Ball, to whom several important works on this
question, are due, proposes to distinguish in ataxic arthropathy :
1°, early development, and, 2°, late development. In my opinion,
the arthropathy in question is always an early phenomenon, that
is, 2 phenomenon of the initial period of the spinal disease. To be
more precise, 1 will say that, in the natural evolution of the
disease, it occurs, generally at all events, at an intermediate
epoch, between the period termed prodromic and the period
of incoordination. If the affection sometimes appears at a late
epoch, as may certainly occur, it always shows itself m the
upper extremity, in the shoulder, elbow, or wrist. Now, you
know that posterior spinal sclerosis may be quite recent i the
superior regions of the cord, when it is already very old in the
dorso-lumbar region. Remark, gentlemen, the date of this mani-
festation, constant and regular so to speak, in the course of the spinal
disease, for there we find a preliminary argument of some weight
in favour of the special, not to say, the specific, nature of the
articular lesion I am speaking of. In order that you may
thoroughly realise how this affection presents itself for observation,
permit me briefly to describe a few cases.

I The question of the arthropathies of afaxia was recently brought before
the Medical Society of Berlin (3oth October), in counexion with a ease pre-
sented by Dr. Ponfick, noted in the wards of Dr. Westphal. See * Berlin
Klin, Wochenschrift,” No. 46, 25, November, 1872 ; No. 47, 2nd December :

see also, same journal, No. 53, note by Professor Hitzig: “ Einige Bemer-
kungen iiber die Frage nach dem Ursprung der Axthritis deformans.”
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First case.—M. B— had, in 1860, attacks of lightning pains.
In 1866, one morning, on awaking, he was greatly astonished to
see that, without the slightest forewarning, his left knee, the upper
part of his leg, and the lower part of the thigh, on the same side,
had been invaded by a painless, but very considerable swelling.
M. Nélaton, being consulted, recognised the presence of liquid in
the synovial cavity. Af the end of a few days, cracking sounds
were noticed in the joint. Five or six months after, all had
returned to the normal state. Now, remark this peculiarity,—at
the time of this occurrence, there existed no sign of motor inco-
trdination. The legs were not flung out, and no mechanieal cause
had intervened. Motor incoirdination did not show itself until
1866. Later on, in 1870, the ataxia having advanced, the articular
affection had, on the contrary, disappeared without leaving any
trace.

There, gentlemen, you have a fine specimen of the early and
benign form of the disease.

Second case.—A provincial apothecary, who came to consult me
last year, experienced its invasion at a still earlier period ; for the
arthropathy, which here also affected the knee, had come on with the
first erises of shooting pains. And, precisely as in the last case, the
affection is not now discernible by any sign, and the incotrdination,
though very evident, is, nevertheless, not very marked, since it allows
the patient to devote himself, with ardour, to botanical excursions,

Third case.—The history of Dr. X— which I related to you, in
speaking of gasirie crises, resembles also that of M. B—. Ata
period, when the disease was symptomatically constituted by attaeks
of shooting pains and gastric crises only, Dr. X— Dbecame
aware of the existence of a hydarthrosis of the knee, with general
swelling of the extremity, supervening without cause appreciable—
such are his own words. There was no local pain, and it was
possible for him to walk, although with a little diffieulty. The
incoordination did not begin to show itself uniil five or six months
after ; it was then I saw the patient. The knee still contained a
small quantity of fluid, and the member, which remained voluminous,
presented a kind of engorgement, of induration rather than cedema.

Fourth case.—I shall here recall the patient Aub—, whom I
showed to you, and who, also, had gastric crises and lightning pains,
and walked, without incodrdination, when a swelling supervened in
the right hip, which caused her to be adwitted into the surgical
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wards. The left hip was invaded at a later period, when this
woman was in our halls and we were able to assist at the develop-
ment of this second arthropathy. It was posterior to the appear-
ance of the arthropathies that the phenomena of incotrdination
manifested themselves in each of the extremities.

The patient furnishes us with a relatively rare example of a
tabetic arthropathy affecting the hip-joints. I believed for a long
time, and very wrongly as you see, that this arficulation was
always spared in such cases. She furnishes us, on the other hand,
with an example of the malignant form, thatis, a form characterised
by rapid disorganisation and luxation of the joint. It is proper fo
contrast this example with the first three cases which, I repeat,
belong to the benignant form that may terminate in cure.

Fifth case.—A patient, named Mén—, in whom I had for the
first time noticed gastric crises of a well-marked character, presents
a typical arthropathy of the shoulder (of all the joints of the
upper extremity, the shoulder is the most frequently affected).
Mén— for many years had been confined to her bed, and the
incoordination was little noticeable in the superior members, when
one morning, after a paroxysm of lightning pains, she ecalled our
attention to the pathognomonic tumefaction of the shoulder and
the whole extremity. We found an enormous hydarthrosis, with
swelling of the entire limb, and in spite of that, the patient did not
complain of any pain; the rectal temperature had nof risen; the
pulse as usual, was 100°l. At the end of a few days, we could
easily perceive the existence of strong cracking sounds in the joint.
M— then informed us that she had noticed them during the
seven or eight days preceding the outset of the tumefaction. The
swelling passed away pretty rapidly, and, soon after, a luxation of
the shoulder backwards took place.

This ecase belongs, of right, like the previous one, to the de-
structive form of arthropathy, since there is dislocation of the joint.

Another point of this case now deserves to be remarked upon, I
mean the absence of pain and febrile reaction. Without forming
an absolute rule, the absence of those symptoms is almost constant.

Tt was necessary to make this qualification ; as, in fact, a patient
of the Hétel Dien, who formed the subject of an interesting clinieal
lecture delivered by M. Ball, constitutes an exception to the rule.

1 Frequency of the pulse, without fever, is a common thing in ataxic
patients.
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Sixth case.—After having noticed, for some days, the existence
of cracking sounds in the left shoulder, this man observed the
appearance, in one night’s time, of a tumefaction of the entire
upper extremity, of such volume that this member was nearly
double the size of the other.! Besides acute pain of the affected
parts, a very marked elevation of the temperature (40° C.) was
observed.

I shall not dwell on a great number of other cases of arthropathy,
which it has been my fortune to observe, in ataxic patients. How-
ever, before closing this enumeration, I should mention to you, in
passing, that in M. Ball’s patient, the development of a zona was
noticed, whilst the swelling still persisted. This complication is
well caleulated to demonstrate at least the neuropathie, if not the
spinal origin, of the affection.

I1I.

I shall confine myself, gentlemen, to this summary exposition,
which suffices, indeed, to make you familiar with the principal
aspects of the arthropathy.

A. To sum up: without appreciable external canse, without
blow or fall, apart from any traumatic accident whatever, the local
affection appears. At this moment the incoordination is not yet
marked, the patients do not fling about their legs, in a disorderly
manner. | must insist on this detail, because it answers an
objection made by Herr Volkmann, which has been repeated by
other surgeons, who refuse to see, in the arthropathy of ataxie
patients, anything else than a traumatic arthritis caused by the
mode of locomotion peculiar to these patients.

Nor can you invoke, here, either the influence of cold, or a
diathetic state, gouf, rheumatism, &e., to account for it; the
articular affections due to these causes, have, moreover, a totally
different physiognomy.

5. This arthropathy is developed at a dué slightly advanced
period of the spinal disease, and most commonly when its sympto-
matology is limited to the lightning pains. The incodrdination, it
is true, does not generally make its appearance when the arthropathy
has occurred. Thus it has, as you observe, its place marked for 1t
in the regular succession of the symptoms of locomotor ataxia.

c. The arthropathy is produced, generally, without prodromes,

! ¢ Revue photographique des Hépitaux de Paris,” 1871, p. 280,
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if we except, however, those eracting sounds which we find men-
tioned in a certain number of cases (Buj—, Lel—, Mén—, &e.).

E. Most usunally, the first phenomenon discernible is extreme
tumefaction of the entire member, no previous difficulty in its
movements having existed. This tumefaction i1s formed—i°, by a
considerable hydarthrosis ; 2% by an engorgement which, in the
majority of cases, presents a hard consistence, and in which the
ordinary symptoms of cdema are not generally very marked.

This arthropathy is not commonly accompanied by fever, or by
pains ; these symptoms are only exceptionally recorded on the
notes.

At the end of some weeks, or of some months, the swelling dis-
appears and then all returns to the normal state (benignant forie);
sometimes, on the contrary, serious disorders remain in the joints,
crackings, dislocations, answering to a wearing down of the osseous
surfaces, and various luxations (mafignant form). In spite of these
profound lesions, the member affected by arthropathy may still
serve for prehension, if it be the upper extremity ; or for walking,
if the hip and knee be the articulations affected. Naturally, this
partial freedom of motion diminishes if the incodrdination makes
progress, or the luxation becomes exaggerated.

r. With respect to the question of frequency, the order of pre-
ference begins with the knee, then comes the shoulder, next the
elbow, the hips, and the wrists. But the small articulations are not
always spared, as we might show by quoting some examples.

V.

Such, gentlemen, is the symptomatic picture which the arthro-
pathy of ataxic patients usually presents. Well, then, I ask
whether there is anywhere to be found, in the domain of pathology,
an affection which corresponds exactly to this description.

This is a matter of dry arthritis, I am told, whenever I defend the
autonomy, or at least the speciality, of the arthropathy of ataxia;
and if is six years since 1 undertook this defence. I do not dispute
that dry arthritis is in question ; but, by its clinical characters, I
maintain that this dry arthritis is quite special, and does not fall
under the common law. Rather let us see what we shall be told
by a comparison of the symptomatology of ataxic arthropathy, such
as I have sketched for you after nature, with the classic description
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of dry arthritis, the substance of which 1 shall borrow from a recent
and justly-esteemed work.!

1°. Rarely, we are told, does the quantity of fluid angment in
the joint affected by dry arthritis. Now, this augmentation of fluid
appears to be constant in our arthropathy.

2°, Sometimes, it is true—that is to say, as an exception to the
foregoing rule—the effusion is considerable, and extends beyond the
joint ; now, what is the exception in dry arthritis is, on the con-
trary, the rule in ataxic arthropathy.

2°, The dislocation of the joint, which is very rare in, dry
arthritis, is very frequent in locomotor ataxia.

4°. The hip-joint is principally affected in dry arthritis; the
shoulder-joint takes only third or fourth place; in ataxic arthro-
pathy the knee and then the shoulder are preferably attacked, whilst
the hip-joint is only third or fourth in order.

5%, The course of dry arthritis is necessarily progressive; it
never retrogrades. Well, ataxic arthropathy may retrograde, and
even be cured, when the organic disorders have not advanced too
far, as has been demonstrated by some of the examples which I have
mentioned.

6°. We are told that in the immense majority of cases the mono-
articular form of dry arthritis has been caused by a traumatic lesion
—an intra-articular fracture. 1 believe, indeed, that the fact is so.
But our spinal dry arthritis, which is often mono-articular, acknow-
ledges no such cause; it is not possible to appeal here to a trau-
matic injury, nor to an intra-articular fracture.

7°. Finally, let us add, as a last characteristic, that the first
symptoms of ataxic arthropathy appear suddenly and unexpectedly,
whilst in dry arthritis (still according to the standard description)
the symptoms manifest themselves, and become aggravated, in a
slow and progressive manner.

These differences noted, I am the first to acknowledge the analogy
existing as regards the eracking sounds, the osseous tumefactions,
%e. DBut I desire also Lo demonstrate what special features are to
be found in the evolution, the concatenation, and the character of
the symptoms; in short, to bring into the foreground the indubi-
table relationship which exists between our arthritis and the spinal
affection—a relationship which presents this noteworthy character in
particular, that the articular affection supervenes af a well-deter-

1 Follin et 8. Duplay, € Traité élémentaire de Pathologie externe,’t. iii, p. 2.
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mined epoch in the evolution of the spinal disease. Let us accept
the analogies, but let us not forget the very striking differences
which are made manifest by the comparison.

V.

It is proper now, gentlemen, to examine what information is
supplied us by pathological anatomy. Undoubtedly, in cases of old
standing, when the articular surfaces, worn and deprived of carti-
lage, have continued to move on each other, the limbs being still
made use of more or less imperfectly, the signs observed are those
of dry arthritis: to wit, eburnation and deformation of the articular
surfaces, deformation of the osseous extremities, bony burrs and
stalactites, foreign bodies, &e.

There are, however, two points to which I must request your
attention :

1°. The predominance of wearing away over the producfion of
bony burrs in recent cases. Compare, for instance, the humerus
which T show you (fig. 6), and which comes from an ataxic patient,

L.

Fi6. 6.—Superior extremity of a healthy humerus and of a humerus offering
the lesions of ataxic arthropathy.

who succumbed two months after the commencement of the arthro-
pathy, with the plate of Adams’s work, representing the lesions of
scapulo-humeral dry arthritis, and you will comprehend what
reasons 1 have for insisting on this.

2°, T shall mention, in the second place, the frequency of true
luxations, which are, to some extent, the rule in ataxic arthropathy,
when the articulations admit such displacement—in the shoulder,
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for instance—while they are only exceptions in common dry
arthritis, in which they are usually apparent, and not real.

On the whole, anatomically speaking, our arthropathy is included
within the group of dry arthritis. To that I have no serious ob-
jection to make; but will it be asserted that this anatomo-patho-
logical classification advances the matter much? If before your
eyes were placed, as an anatomical specimen, an articulation pre-
senting all the signs of arthritis with sero-fibrinous or purulent
exudation, you would immediately indicate it by the denomination
of purulent arthritis, which T have just employed, and histology
would change nothing in this altogether local and anatomical dia-
gnosis. But would this completely resolve the problem? Evi-
dently not, for the arthritis might have been, during life, one of the
symptoms of rheumatism, of scarlatina, of glanders, or of purulent
infection (pywmia), &c.

The same thing holds good, gentlemen, with reference to dry
arthritis, which is often only a manifestation of nodose rhenmatism,
of tophaceous gout, or one of the lesions of Heberden’s disease ; as
it may also be, finally, in some cases, the result of a quite external
traumatic cause.

An anatomical examination, even with the assistance of the most
advanced histology, eannot supply everything ; its rdle is great, in
truth, but not predominating, and, in pathology, to notice this only
aspect is to commit that error in reasoning which, in the scholastic
language of philosophy, is called an incomplete enumeration.

VI.

Notwithstanding the anatomical characters which connect it more
or less closely with the standard type of dry arthritis, the arflro-
pathy of afarie remains no less a distinet variety, because both of
the originality of the symptomatic group which it presents, and of
its evident relationship with locomotor ataxia, of which, as an
epiphenomenon, it really forms a part.

We have now to seek for enlightenment as to the cause of this
relationship. If the solution of this problem be difficult, it is not
impossible, I think, to supply it, at least partially.

In the first place, I would utilise our knowledge of the fact that
the existence of joint-affections, more or less subordinated to a
protopathic lesion of the nervous system, is not, by any means, an
exceptional phenomenon. I indicated this, when I told you that
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in my opinion, the arthropathy of tabetic patients constitutes a
genus in the class of spinal arthropathies.

A. Again, we are to-day well acquainted with the articular afiec-
tions which result from lesions of the peripheral nerves in the same
way as herpes, glossy skin, rapid muscular atrophy, and so many
other trophic disorders of the same kind. The observations relating
to wounds received in battle, which were noted by Dr. Weir
Mitchell, during the American war, and published anew in a recent
work,! are very instructive, in this respect.

B. You are acquainted, likewise, with those singular articular
affections which become developed in limbs smitten with hemi-
plegia, owing to hzmorrhage or ramollissement of the brain, at a
certain period of the disease, and which come anatomically under
the description of acute or subacute arthritis.

c. But, to speak only of what specially concerns the spinal cord,
I believe I can declave that there is, perhaps, not one of the
morbid forms to which it is subject which may not provoke, in
certain circumstances, an articular affection manifestly correlated
as a symptom of the lesion of this department of the nervous
centres.

We observe these arthropathies especially: —1°, in paraplegia from
Pott’s disease ; 2°% in acute myelitis; 3°, in certain cases of tumours
primarily occupying the spinal grey substance (Gull) ; 4°, in certain
cases of lesions of the grey substance determining progressive
muscular atrophy (Rosenthal, Remak, Patruban) ; 5°, but the casein
which it is most easy to demonstrate the connexion which exists,
according to my opinion, between the spinal lesion and the articular
affection is that of traumatic lesions affecting the spinal cord. T shall
confine myself to two examples in support of what I have stated.

In a case, related by M. Viguds, there was a wound of the left
Tateral half of the spinal cord caused by a blow with a sword. Left
hemiparaplegia followed, with preservation of sensibility on the side
affected. About the twelfth day, tumefaction of the entire left
extremity was observed, and then an arthropathy of the left knee.
Finally, two days later, a bed-sore made its appearance over the
right lateral portion of the sacrum and nates.”

! §, Weir Mitchell, © Injuries of Nerves and their Consequences,” Phila-
delphia, 1872.

2 For further details, see Charcot, * Lectures on Diseases of the Nervous
System,” pp. 79 ef seq, New Sydenham Society.
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These phenomena might be considered as only constituting a
simple coincidence if they were not all seen to be reproduced, with
admirable regularity, in other analogous cases. Such, in particular,
is that observed by MM. Joffroy and Salmon, of which the follow-
ing is a summary.

A man was stabbed with a poignard which wounded the left
lateral half of the cord. A few days afterwards there supervened,
in succession, complete motor paralysis of the left inferior extremty ;
diminution of electric contractility in all the muscles of this limb,
indicating rapid and profound nutritive suffering ; eschars occupying
the right nates (i. e. of the side not paralysed as regards motion),
although the patient lay fairly on his back ; finally, an arthropathy
of the left knee, in all things similar to that of M. Vigues’
patient.! «

Thus, without any appreciable determining cause, there was here
produced an articular affection of an acute type appearing constantly
a few days merely after the spinal lesion, and accompanied by other
trophic disorders, such as bed-sores, modifications of the electric
properties of the muscles—trophic disorders which had all evidently
the same origin. Have we not, then, gentlemen, sufficient elements
to establish that the cord is, under these circumstances, the great
motor agent of the symptoms ?

The arthropatiy of atavie patients would be, in the chronic state,
the representation of the articular affections of an acute type which
show themselves after acute or subacute spinal lesions.

VII.

We should now pause to seek what may be the mechanism which
presides over the development of these arthropathies, and what, in
particular, is the region of the spinal cord the alteration of which
determines the articular lesion ; for, manifestly, all the regions of
the spinal centre cannot be indiseriminately arraigned. Reverting
to locomotor ataxia, where this question has been especially studied,
it is clear that, & priori, the arthropathy could not be referred to the
common and trite lesion of the posterior columns. We must look
elsewhere.

By analogy with what takes place in muscular atrophy, and in
infantile paralysis where the muscular trophic lesion is evidently
linked with an alteration of the anterior cornua of the grey sub-

! Charcot, loc. cit., p. 85.
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stance, I had supposed that this same region of the grey substance
might also be the starting-point of our articular lesion. One fact,
observed with M. Joffroy, may be adduced in support of this suppo-
sition. The same may be said as regards two other cases, studied
with MM. Pierret and Gombault. I should add that a certain
degree of muscular atrophy in the affected member is frequently
remarked, as a concomitant symptom of the arthropathy, another
circumstance which seems to designate the anferior cornua as the
particular seat of the spinal lesion. I feel, however, bound to add
that, in a quite recent case of tabetic arthropathy, in spite of
patient investigations, no atrophy of the anterior cornua on the side
corresponding with the articular affection was to be discerned, on a
level with the points where it had been found in the previous cases.
On the other hand, in this case, the spinal ganglia were very
voluminous, being evidently altered. It might be, therefore, that
they were called upon to play a part in the production of these
arthropathies. As regards the peripheral nerves, it was ascertained
that in the latter, as in the former cases, no appreciable alteration
was presented by them. On the whole, the question relative to the
precise seat of the spinal lesion remains yet to be decided, and
requires new investigations. However, the subordination of the
articular to the spinal affection remains not the less well established,
I helieve, by the weight of the evidence which I have just laid
before you.

Notwithstanding the desideratum which I have noticed above,
I would recommend, gentlemen, to your close attention, the arthro-
pathy of ataxia as a pathological and elinical fact of genuine worth.
As regards the first point, we have Lere an element for the solution
of an interesting problem of pathological physiology. Clinically, you
will learn to know an affection which, if you take up the right
point of view, may contribute to clucidate the diagnosis and to
avoid deplorable errors. How often have not I seen persons, not
yet familiar with this arthropathy, misunderstand its real nature,
-and, wholly preoccupied with the local affection, even absolutely
forget that behind the disease of the joint there was a disease
far more important in character, and which in reality dominated
the situation—selerosis of the posterior columns.

T have done, gentlemen, with the considerations which I desired
to lay before you in reference to locomotor ataxia. My intention
could not be to relate the complete history of this affection; I
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have always wished to treat the subject episodically, attacking the
most significant and least known points. Those of you who are
not already versed in the knowledge of nervous diseases may, how-
ever, recompose this classic picture by referring to the numerous
descriptions which have been made in these latter times, and I can-
not too earnestly recommend them to recur frequently to that given
by Dr. Duchenne (de Boulogne), for, after all, it remains ever the
best.

There is one point which I should, nevertheless, have wished to
develop a little, if time permitted. I allude to the question
of treatment. But, at this hour, there is in that domain but one
really new aspect worthy of detaining us. I mean the therapeutical
application of continuous electric currents. This is a subject
all the more deserving of your interest, because the application
of continuous currents is recommended not alone in the treatment
of ataxia, but also in that of many other chronic diseases of the
spinal cord. Marvels are related with respect to this method
beyond the Rhine. What are we to think of these accounts?
As yet T know not, for lo appreciate them at their just value, one
should be specially versed in these matters. Happily, a favorable
opportunity is offered to us. M. Onimus, who, being indisput-
ably competent, has with great zeal devoted himself during a year
in this hospital to galvanic electro-therapeuntical investigations,
has been good enough to promise that on next Saturday, at our
usual time of meeting, he will take my place, and in my stead will
indicate in a lecture, in a different manner from what I could, the
principles which should control the use of thisagent. I cannot too
earnestly, gentlemen, invite you to come to hear him.! In eight
days, I shall resume the course of my conferences, when 1 shall
treat of the symptoms which result from slow compression of the
spinal cord.

! The lecture of M. Onimus was published in the *Revue photographique
des Hopitaux de Paris,” 1872.












LECTURE V.

ON SLDW COMPRESSION OF SPINAL CORD. ANATOMICAL
PREFACE.

SusMawy.—Slow compression of cord due to various causes: iim-
portance of its study.

Causes of compression.—Tumours of the cord; glioma,
tubercle, sarcoma, carcinoma, gummna, kystic dilatation of the
cord.

Tumours primarily developed in the meninges.—Sarcoma,
psammoma, echinococei, inflammatory neoplasias (internal
pachymeningitis, hypertrophic paclymeningitis).

Morbid productions formed in the cellulo-adipose tissue of
the rachis.—Coreinome, sarcoma, hydatic Lysts, abscess.

Vertebral lesions.—Syphilitic hyperostoses, dry arthrilis,
Poll’s disease : mechanism of compression of the cord. Can-
cerous vertebral discase. Painful paraplegia of cancerous
patients. :

1.

GextreMEN,—There exists a peculiar form of paraplegia which
results from the slow compression that the spinal cord may suffer
in various points of its course within the rachidian canal. The
organic lesions which are capable of leading to this result are very
different in kind. Thus, for instance, we find inflammatory neo-
plasms, ecancerous, sarcomatous, or tuberculous tumours, syphilitic
products, even parasitical growths, &e.

Clinically considered, these lesions, howsoever varied as regards
their origin, should be brought together at least for an instant.
For, indeed, the phenomena which they occasion by interrupting
the course of the nerve-fibres in the cord, often constitute the first
symptoms which strike the attention of the physician, and, given a

VOL. 11, d
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paralysis, 1t becomes a question for him to frace it up fo the
organic cause which provoked if.

It is to this kind of paraplegia that I purpose consecrating our
conferences of this and the following days. However, before
describing to you the particular symptoms which reveal its presence
during life, it seems to *me indispensable to compare together the
many organic lesions which occasion it, as regards their patho-
logical anatomy and physiology. For, gentlemen, the effects of
slow compression on the spinal nerve-centre vary but little, save
as respects the region of the centre involved, and, apart from this
circumstance, they always show themselves nearly identical, what-
ever may be the cause which determined the compression. Hence,
it is not in this direction that we should generally seek for the
revelation of distinguishing signs.

But, on the one hand, before they begin to affect the cord in the
natural course of their evolution, and, on the other, in the very
time when they determine a more or less effective compression of
this organ, the lesions in question often have an anatomical and
clinical history peculiar to themselves. Now, it is this history,
above all, which it will be necessary to consult in order to find
the characters which permit us to ascend to the source of the
disease.

II.

This preface, gentlemen, dispenses with the necessity of dwelling
on the subject at length in order to set prominently before you
the importance of the study to which we are about to devote our-
selves. Let it suffice for me to remind you that a considerable
number of the organic lesions which we are about fo pass in review
are most common, and consequently hold the foremost rank in or-
dinary clinical work. Vertebral caries or Pott’s disease, vertebral
cancer, intra-rachidian tumours, may, in fact, be mentioned
as amongst the most frequent causes of paraplegia by slow
compression.

I11.

With a view to establish a little order in the enumeration which
is to follow, we will group the lesions in question after the position
they occupy at the outset of their development. With this aim, it
is proper to recall to your memory, in a rapid way, the principal
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dispositions which are presented by the cord in the midst of the
spinal eanal. You are aware that this nervous column, covered
with its proper envelope, the pia mater, 1s, as i1t were, suspended in
a sort of sheath formed by the dura mater, to which it is scarcely
attached, except by the medium of the nerve roots and dentated
ligament. The arachnoid plays the part of a serous membrane in-
terposed between the pia mater and the dura mater. The latter,
like the cord, is itself suspended in the spinal canal,—an osseous
canal more or less flexible according to the region. The dura
mater touches this canal nowhere, unless at the conjugation notches,
which serve to let the nerves pass through, and again in the cervical
region at a point which corresponds to the anterior face of the
spmal dura mater. I should add that this contact is altogether
indirect, mediate, and effected solely by means of ligamentous tracts.
Everywhere else the dura mater is separated from the osseous
parietes by a layer of adipose tissue, which gives passage to the
arteries, veins, and nerves. [Finally, gentlemen, the rachidian canal
encloses the cord and its envelopes in a well-nigh hermetic manner ;
except, however, at the inter-vertebral notches, which may, as we
shall see, admit certain pathological products formed outside of this
osseous conduit.

I have been obliged to remind you, thus summarily, of the topo-
graphical anatomy, because there is probably not one of the parts
I have just enumerated that may not become the seat of a morbid
product, which, by the ulterior progress of its evolution, may come
into contact with the cord, and exert a more or less well-marked
compression upon it.

It follows from this: 1°, that products which have begun their
career outside of the rachidian canal may intrude themselves into
this canal through the intervertebral noiches ; 2°% that others may
develop : 4, in the bones, or periosteum; 4, in the cellulo-adipose
tissue external to the dura mater (peri-meningeal); e, at the
expense of the roots and nerve trunks; o, in the dura mater or in
the arachnoid and the pia mater ; e, finally, in the cord itself.

IV.

Let us consider, in the first place, the morbid growths which
originate in the spinal corditself. Here, gentlemen, we have of its
kind a group truly separate and distinct, for the mechanism whereby
they engender paralysis cannot be assimilated, without reserve, to
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that which is called into action by compression from without
inwards. In fact, generally speaking, the neoplasms which compose
the tumours slowly substitute themselves for the nerve-elements,
rather than mechanically compress them. Again, you easily un-
derstand that the effects caused by the presence of these tumours
necessarily manifest themselves fiom the outset, by symptoms cor-
responding to the interruption of spinal nerve-fibres ; whilst in the
case of morbid growths, formed externally to the cord, these phe-
nomena only show themselves in a tardy manner, whence you have
a first distinguishing character, which I content myself with noticing
now. Its application will be found hereafter.

Tntra-spinal tumours.—We shall confine ourselves, as regards
these tumours, to a brief ennmeration, because, on the whole, they
are rather rare.

@. The glioma comes foremost; not, indeed, on account of its
frequency, for it is an exceptional lesion, but because we have here
a product special to the region, so to speak. 1In fact, the organs in
which gliomata have been hitherto especially found are the brain
and spinal cord.

Every tumour, you know, according to Miiller’s law, has its
paradigm—its physiological type. Now, here, the neurogla is the
normal tissue at whose expense is developed the tumour, denominated
glioma, and whose characters are reproduced by it.

It presents itself under the appearance of soft, greyish masses,
which, by their colour and other characteristics, recall the grey
substance of the nerve-centres, in which, indeed, they form by
preference. The gliomata are not well -defined, easily enucleated
tumours; they fuse by imperceptible shades with the nerve-tissue.
Nevertheless, the glioma is a tumour in the common acceptation of
the word, and this is a feature which distinguishes it from foeci
of sclerosis, with which it has so many analogies, for the parts
invaded by it (the optic thalami in the brain, for instance) become
swollen in a remarkable manner, whilst still preserving their
form.

Histologically, we find in these tumours characters which recall
sclerosis, for they are almost exclusively constituted by numerous
cellular and nucleate elements, which are nothing else than myelocites
immersed in a finely granular amorphous substance. Under the
influence of chromic acid, this intermediate amorphous substance is
decomposed, if we may use the expression, into an infinity of slender
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fibrils, presenting a great resemblance to what is seen in confirmed
sclerosis. But the fundamental difference lies here : nowhere can
we detect the alveolar disposition proper to the reticulum of the
neuroglia, and, moreover, the nerve-clements are completely
absent.

I shall not dwell longer on the glioma for, as regards the cord,
its potency, at present, is limited to three or four more or less
imperfect cases. I cannot, however, abstain from mentioning the
following peculiarity : the glioma is a very vascular growth, and
the vessels which traverse it are specially liable to burst, whence
effusions of blood, of various extent, within the core of the tumour.
These heemorrhages may reveal themselves during life by sudden
symptoms, and, after death, may mislead by suggesting the notion
that the lesion was a primary heematomyelia (or cord-hemorrhage),
a rare affection, the reality of which has even been questioned.

6. Afterihe glioma I would mention sofifary tubercle, which may
be regarded as one of the most frequent of intra-spinal tumours.
It generally coincides with the existence of tubercles developed in
other organs.

e. The different varieties of saicoma and carcinome can scarcely
be said to show themselves, at the first onset, in the cord itself.

d. The gumma or syphiloma is also a morbid growth, but little
frequent as an intra-spinal tumour. There exist in the records of
our science about three or four examples of this kind, and the
description is mostly insufficient. Nevertheless, I hope to show
you, gentlemen, in connexion with a case which has recently fallen
under my observation that we may, with the help of circumstances,
recognize with some precision during life the presence of a syphilitic
lesion in the cord.

e. I do not wish to quit the group of intra-spinal tumours
without pointing out to your notice the kyslic dilafution which is
sometimes presented by the central canal of the spinal cord. In a
case of Gull’s, and in some others, this lesion was indicated, during
life, by paresis with muscular atrophy of the upper extremities.
The expansion in this case, affected the canal, throughout nearly its
whole length, in the cervical enlargement. The last-mentioned
symptom, muscular wasting, is easily understood, because in
expanding, the dilated canal should almost infallibly determine a
more or less strong compression of the anterior cornua of the grey
substance.
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V.

Tuwmonrs primarily developed in the meninges.—Gentlemen, i
may be said with Dr. Gull that the majority of tumours
which are developed primarily in the meninges, belong to
the class of benignant neoplasms. Carcinoma does not figure
there except in a merely accessory way, at least as a primary
tumour. It is on the dura mater and on its inner surface chiefly
that most of the morbid growths occur. They form more or less
rounded tumours, sessile or pedunculated, which do not commonly
acquire a large volume. Their dimensions are mostly those of a
bean, a cherry, or at the very most of a small egg.

‘We shall mention amongst the most common :

1°, The different varieties of sarcoma, comprising the fuso-
cellular sarcoma, and the medullary or round-celled sarcoma.

2°. The psawmmome or arenaceous tumour, which deserves to hold
our attention a little, because here we have a growth proper to the
region ; this is the angiolithic sarcoma of MM. Ranvier and Cornil.
The tumour is composed of little rounded or muriform calcareous
masses, having an envelope of cells adherent each to each which
by their arrangement remind us of epidermal globes.

The physiological type is represented by small analogous tumours
which exist, in the normal state, on the surface of the cranial dura
mater, and of the choroid plexuses. In the cramial cavity, their
volume is rarely considerable enough to determine symptoms of
compression ; but, In the rachidian canal, even when they do not
attain the size of a haricot bean, these tumours, developed under
constraint between the dura mater and the cord, promptly occasion
the flattening of the nerve column and the phenomena which are
its consequences.

3°. T cannot dispense with a mention, as we pass, of the existence
of echinococei, developed between the visceral layer of the arachnoid
and the pia mater, as different cases have demonstrated, amongst
others, those related by Bartels and Esquirol.

4°. Finally, in reference to the dura mater, I shall call your
attention to the inflammatory neoplasms capable of giving rise to the
phenomena of slow spinal compression, although, in such circum-
stances, there is no longer question of tumours in the rigorous
- acceptation of the term. These are:
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First, internal pachymeningitis which, here as in the cranium,
may become the starting-point of a hewematoma (as in the case of
Riihle).!

Second, a form of pachymeningitis particularly frequent at the
cervical enlargement, and which might be termed Zypertrophie, for
it especially consists in an often enormous thickening of this mem-
brane. Commonly also the other meninges participate in the
alteration. The membranous canal, formed by the meninges,
grows narrowed, the cord becomes strangled as it were by ifs
hypertrophied envelopes, which, themselves, at a given moment,
suffer a sort of retraction operating through a special mechanism,
and which differs from ordinary compression. The affection which
produces these accidents is not rare, and it is possible to identify it,
during life, by the help of certain characters. Thus it merits, from
every point of view, a special study which we shall undertake at a
future opportunity.®

VI,

With respect to the cellulo-adipose tissue of the rachis, this also
gives birth to morbid growths which, in developing, succeed in
exerting mediate compression on the cord, by thrusting in the dura
mater.

I have often seen carcinoma occupying this region in certain
cases of cancer of the breast; other tumours, and particularly
sarcoma and hydatid kysts, may take up their primary position here.
According to Traube, abscesses are also formed in this cellulo-
adipose tissue which, issuing out through the infervertebral notches,
make their appearance on the borders of the rachis. But, in
general, it is the inverse of this which meets the eye; tumours of
different kinds, originating on the outside but in the vicinity of the
rachis, advance towards the interior, naturally through the apertures
offered by these notches, and so penetrate into the spinal canal.
Thus it was with the Aydatid Zysts described by Cruveilhier, and
the pre-vertebral abscesses, those, for instance, which are developed
behind the pharynx and which are sometimes designated, in
Germany, by the term Angina Ludovici, from the name of the
anthor who first described them properly. At other times, these
products make themselves a way by a different method. They
introduce themselves into the spinal cavity by a broader, if not a

1 Riible, ¢ Greefswalder Medizinische Beitrage,” I Bd., Dantzig, 1863, p. 8.
* Bee Appendix, note 4,
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shorter path, by disintegrating and dissociating the vertebree. I
would quote, for instance, in connexion with this subject, the action
of hydatids and of aortic aneurisms,

Let us likewise mention the newromata, the fibromata, and the
myxromata, developed at the expense of the connective envelope of
the nerves, the structure of which appears formed on the model of
the mucous network of Wharton’s gelatine. These tumours
determine first the compression of the nerve elements, then, lacking
room in the spinal canal, they thrust in the dura mater and by that
medium press upon the cord itself.

VIL.

Vertebral lesions,.—1 come, gentlemen, to what is undoubtedly
the most important point of this exposition :

1°. I shall not speak of the syphilitic hyperostoses, which have
been admitted rather on hypothetical grounds than on rigorous
examination, so far at least as regards their forming tumours
voluminous enough to compress the cord.

2°. I shall also confine myself to mentioning dry arthritis of
the inter-apophysar vertebral articulations, hypertrophy of the
odontoid process amongst others, which arthritis in certain rare
cases, very rare cases indeed, since Adams who occupied himself
specially with this question never met any examples, is capable of
producing the phenomena of spinal compression. By way of
memorandum, 1 would cite the report of a case by M. Bouchard,
which was noted in my wards.

3°. But I shall make a special delay on coming to Poft’s disease
(vertebral caries), and wverfebral cancer. These affections may, in
fact, be counted amongst the most common causes of organic para-
plegias, considered generally, and of paraplegias by compression,
studied in particular. Of necessity, I shall not enter into all the
details which would suit a complete history of these affections; I
shall devote myself exclusively to those points which relate most
directly to the compression which these lesions have the power of
determining.

A. I will commence with Polf’s disease. 1t is a remarkable
thing that, though this is evidently a very common disorder, people
are not yet agreed as to the manuer in which the spinal cord becomes
affected. The desideratum has been fulfilled, in recent days, by one
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of my clinical assistants, M. Michaud, in an inaugural disserta-
tion which I recommend to your attention.!

Generally, it is summarily stated that the paraplegia is a result,
in such cases, of the exaggerated and often angular bending of the
rachidian canal, when one or several of the vertebre have given way.
But then, as Boyer and Louis remarked, the paraplegia may dis-
appear, whilst the curve still continues to the same degree. Again,
paraplegia from Pott’s disease is to be seen when there is not the
slightest trace of deformity.® Finally, a third argument against the
current opinion lies in the fact that we know, as M. Cruveilhier
particularly noted, that the spine may present the most extraordinary
deformities, whilst the cord continues intact,

According to our researches, gentlemen, this is how things
happen in the immense majority of cases : at the onset, it is possible
that a caseous abscess, formed at the affected veterbre, may thrust
back the anterior vertebral ligament, which then makes a bulge in
the canal ; but this is not the ordinary mode. The vertebral liga-
ment becomes dissociated, ulcerates, and, lastly, gets destroyed at a
certain point in such a way that, as M. Michaud has well shown, the
pus of osseous origin comes into contact with the anterior face of the
dura mater which subsequently takes on inflammation, after its manner.
A peculiar kind of external caseous pachymeningitis is here produced,
whose mode of evolution has been minutely studied by M. Michaud.
It is really the external surface of the dura mater which vegetates
and proliferates, for the middle portion and the internal surface
frequently remain quite intact. The products of the inflammation
dissociate these superficial layers and, preserving a certain degree
of coherence, go to form a sort of mushroom of more or less volume,
which is, in reality, the agent of compression. In the core, the
embryoplastic elements are still perfectly visible to histologic
scrutiny ; on the surface they have undergone caseous metamor-
phosis. This inflammation extends along the dura mater from
before backwards, but the mushroom is rarely transformed into a
perfect ring or belt, so that the cord only appears compressed on
one portion of its external surface.

It need not be added that the nerve-trunks, in their course
through the altered portions of the dura mater, are, in their turn,
the seat of more or less considerable lesions which will be mani-

! Michaud, ‘ Sur la méningite et la myélite dans le mal vertébral,’ 1871.
* Cas de M, Liouville,
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fested, during life, by corresponding symptoms; this is a fact
which we shall make use of hereafter.

B. Along with the vertebral disease of Pott, I will place the
cancerous vertebral disease. Rarer than Pott’s disease, vertebral
cancer nevertheless presents itself frequently enough in clinieal
practice. We meet it tolerably often at La Salpétiricre, situated
as we are, indeed, under quite special conditions of observation.

Seldom primary, vertebral cancer shows itself particularly after
cancer of the breast, and principally when this takes on the hard
forms of carcinoma. It is likewise observed conseentively on renal
cancer, on gastric cancer, on cancerous degeneration of the pre-
vertebral ganglions, supervening either as a secondary manifesta-
tion or caused by a sort of gradual extension, a direct propagation,
as 1t were, of the disease.

Vertebral cancer has been the object of important works ; I wounld
cite amongst others those of C. Hawkins, Leyden, Cazalis, my own
researches, and, finally, the thesis of M. L. Tripier which is founded
chiefly on information obtained in this hospital.! Let us now see
how vertebral cancer appears on anatomical examination.

There are cases in which the cancerous nuclei, developed in a
small number in the core of the bodies of the vertebrae remain
absolutely latent ; this variety of vertebral cancer is very common,
but it is not this kind which should command our interest in the
present lecture.

In other instances, the bodies of the vertebre, infiltrated through-
out by the neoplasm, soften and give way under the weight of the
frame. This subsidence often takes place without the supervention
of any well-marked deviation, and this peculiarity is of some import-
ance. In other cases, we remark a rounded curve, of large radius,
which is very different from that of Pott’s disease.

Cancerous infiltration does not, however, confine itself to the
bodies of the vertebrz, it also invades the laminz and the apophyses.
In such cases, the vertebrae are occasionally as soft as caoutchouc.
One of the most serious consequences of this state of things will be
the compression of the nerve-trunks, in less or greater number, on
their passage through the intervertebral notches, owing to a
mechanism which I have already described.

This compression, you will carefully remark, may exercise ifs

! Tripier, *Du cancer de la colonne vertébrale et de ses rapports avec la
paraplégie doulenrense, 1866,
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influence, though the cord be not involved, and in this way is pro-
duced that symptomatic grouping which I have proposed to desig-
nate under the name of painful paraplegia of cancerous patients ;
for not only are the nerves thus compressed by the weight of the
vertebral column, the starting-point of very keen pains, but they
may also bring about a weakening of muscular strength in the
members to which they extend—a weakening which 1s itself
followed, in the long run, by a more or less marked atrophy of the
muscles.

Compression and nerve-irritation are frequently at work, and that
to a high degree, in vertebral cancer. They exist also in Pott’s
disease, but less marked, more circumscribed, and operating, indeed,
by another mechanism. In such cireumstances, the nerve irritation
is occasioned by their passage through the inflamed points of the
dura mater. Nerve compression may also be produced in the case
of tumour or inflmmatory neoplasm originating in the meninges ;
hence it is an element which shows itself, in various proportions, in
all cases of organic lesions which, developed externally to the cord,
produce, in one of their phases, the compression of this organ.
The tumours alone which are primarily developed in the central
parts of the cord escape this law, and that is a circumstance which
must be considered in diagnosis,

But let us return, gentlemen, to vertebral cancer. The com-
pression of the nerve trunks by the means which have just been
indicated is not all. Commonly, a circumstance is superadded,
the consequence of which is to entail the participation of the cord.
The cancerous masses make their way out of the bodies of the
vertebree ; they reach the periostenm, and the dura mater, which,
for the most part, presents an obstacle that is soon conquered,
and thus the cord becomes involved. There are, in truth, many
other combinations, but I think the foregoing explanations will be
sufficient to make you acquainted with the most usual phenomena.



LECTURE VI

ON SLOW COMPRESSION OF THE SPINAL CORD. ANATO-
MICAL MODIFICATIONS IN CASES WHICH TERMINATE IN
CURE. SYMPTOMS. FPSEUDO-NEURALGIAS. PAINFUL
PARAPLEGIA OF CANCEROUS PATIENTS.

SuMMARY.— Anatomical modifications which the cord undergoes at
the compressed point. Changes in fora ; softening, induration.
Interstitial myelitis. Ascending and descending consecutive
selerosis.  There may be restoration of function, notwithstand-
ing the ewistence of profound lesions. Regeneration of nerve
tubes at the compressed point,

Symptoms.— Extrinsic and intrinsic symploms. Topogra-
phical anatomy of the vertebral region.

Extrinsie symptoms : pseudo-neuwralgias., Pseudo-nenralgias
in cases of rachidian tumours, of Polf's disease, and in can-
cerous vertebral disease.

Painful paraplegia of cancerous patients. Pain, its charac-
lers, paroxysms. Tegumentary hyperaesthesia. Eruption of
zona along the course of painful nerves ; circumscribed cuta-
neous anesthesia ; partial muscular atrophy and contracture.
Deformation of the vertebral column. Diffienlly of diagnosis in
cerfain cases : osteomalacia, hypertrophic cervical paclymenin-
gitis, spinal irritation, &e.

GENTLEMEN,—You know how we passed in review, at our last
meeting, the principal organic lesions which may determine slow
compression of the spinal cord. At presenf, we must study the
effects which this compression produces on the texture of the
cord.

There is no question here, gentlemen, of purely mechanical
phenomena ; the cord reacts after its manner, and sooner or later
inflames under the influence of compression, whatever may be its
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cause. This is a fact which, I hope, will be easily placed beyond a
doubt.

L.

Let us first examine what takes place on the spinal cord at the
point where it is compressed.

Possibly in the early stages we had there simple compression only,
without other modification than what results from pressure exercised
on the parts. This, most assuredly, was what took place in the
two following cases. In the first, which Ehrling relates, the com-
pression was due to the luxation of a cervical vertebra. An opera-
tion for its reduction was successful, and, at the end of eight days,
all symptoms of compression had disappeared. The second case,
mentioned by M. Brown-Séquard, relates to a patient, suffering
from Pott’s disease, who suddenly exhibited symptoms of compres-
sion denoted by complete paraplegia; on the application of a
suitable prothetic apparatus all trace of paralysis vanished in fifty
hours. In both of these cases, rather exceptional as they are, the
compression came abruptly into action. Consequently, they differ
from those which should here engage our special attention. The
numerous observations which, with M. Michaud, we made in the
course of the last two years relative either to tumours or to Pott’s
disease, have always shown, even at an early period, a more or less
profound alteration of texture, in addition to the change of form
occasioned by the compression.

Mention has sometimes been made of softening by ischemia,
comparable to that produced by arterial obliteration, and super-
vening in the spinal cord on a level with the point of compression.
M. L. Tripier has called atfention to this secondary lesion in the
case of cancer of the vertebral colamn. This, however, is undoubt-
edly rare, and I should also add that the anatomical examination,
as conducted in the case in question, is not beyond criticism, the
cord havinz only been examined in the fresh state, and not after a
hardening process which could alone have made connective hyper-
plasias clearly manifest.

In fact, according to my observation, the naked eye perceives
sometimes a softening, sometimes an induration either with or
without change of colour of the affected region of the cord. But
microscopic examination of sections made after hardening always
detects, in the compressed part, the existence of transverse inter-
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stitial myelitis, recalling the characters of sclerosis and accompanied
by a more or less complete destruction of the nerve-tubes.

The plate, which I place before you, enables you to recognise the
alterations which the cord presents at the point of compression, in
the case of a woman who suffered from Pott’s disease : this patient
snccumbed to an intercurrent disease, at a time when the consecu-
tive paraplegia, of two years’ standing, was most marked (see Plates
I and II).

The neuroglia appears transformed into a dense and resisting
connective tissue. The trabeculee which it forms are usually thick-
ened. Generally, the medullary cylinders of the nerve-fubes have
disappeared, and we find instead groups of fatty granulations agglo-
merated under the form of granular bodies. Many of the axis-
cylinders have persisted ; some of them even seem to have augmented
in size.

In short, we find here again the characters which are met with in
cerlain cases of primary subacute or chronic transverse myelitis.

But, the spinal lesions in slow compression do not remain con-
fined to the point compressed ; they extend, following the laws well
known since the labours of Tiirck, above and below this point,
along certain fascicles of the cord ; above, they affect the posterior
columns, and below, the lateral columns. Finally, the lesion
influences only one lateral half of the cord, if the compression itself
be hemilateral.

Are these secondary lesions purely passive and analogous to
that which the section of a nerve determines? I am unable to say.
It is constant that they show themselves, as I have pointed out, in
cases of primary myelitis, that is to say, in cases where compression
cannot well be accused. It is constant also, and this is an impor-
tant peculiarity, that at a given moment the lesions in guestion
show themselves in the invaded columns with all the characters of
interstitial sclerosis. Hence, we have not to deal with an ascending
and descending degeneration only, in the strict acceptation of the
word, but with a true sclerosis or consecutive fasciculaied sclerous
myelitis.

I1.

Transverse myelitis with consecutive ascending and descending
sclerosis,—such, in short, gentlemen, are the necessary effects, so
to speak, of slow compression of the cord, whether it be due to
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Pott’s disease, cancer, tumours of all kinds, or yef, again, to intra-
spinal tumours. Here a question suggests itself: Is the marked
disorganisation, referred to above, beyond the resources of nature
and of art? Can a cord so gravely altered never resume the
whole or part of its functions, whilst recovering at the same time,
it is understood, the whole or portion of its normal texture, the
cause of compression having ceased ?

It is not questionable but that this may take place, as regards
Pott’s disease, and most probably the same would hold good with
respect to cases of tumours were it not the nature of these not to
retrograde.

The curable character of Pott’s disease, which has been well
established, particularly by MM. Bouvier and Leudet,! even where
it entails paraplegia, allowed us already to foresee that this might
be the case.

Some classic authors, indeed, seem to believe that, when once it
showed itself, paraplegia from Pott’s disease scarcely ever retro-
graded; they make mention only of cases in which paralysis of the
superior extremities, after having been more or less well marked,
improved or even completely disappeared in proportion as an
abscess by congestion was developed on a part of the body.

These assertions, gentlemen, would give you a very false idea of
the future of paraplegia from Pott’s disease. It is notorious, in
this hospital, that paraplegia from Pott’s disease is often cured, is
perhaps mostly cured, in the conditions in which we see it,
even when symptoms, which allow no doubt of the existence of an
inveterate myelitis, have been exhibited in a most evident manner,
and are of old standing.

I cannot say if the Pott’s disease, which is cured in such cases,
belongs more specially to one or other of the forms described by
M. Broca. All that T can affirm is that the patients are persons
who have surmounted the first phases of the disease, and whose
general health is satisfactory. And I can also assure you that none
of those patients had any abscess externally discernible.

Putting this aside, the paralysis, I repeat, may have shown
itself as complete as possible, accompanied by insensibility, by
permanent contracture, and may have persisted without change for
the better during months or even years.

! Leudet, * Curabilité des accidents paralytiques consécutifs aun mal ver-
tebral de Pott, Soc. de Biologie, 1862-3, t. iv, p. 101.
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I can introduce to you two patients in whom this happy result
has been obtained. One of them had the lower extremities com-
pletely paralysed for eighteen months, the other for nearly two
years. Both of them, naturally, have retained their spinal defor-
mity ; but both have recovered the complete use of their lower
extremities ; for the last two or three years they have been able to
walk without feeling of fatigue, and can go long distances on foot.
In other words, they do not retain the slightest remnant of their
paraplegia. In this institution and elsewhere, I have already met
with five or six similar eases. In such instances, the cure seems to
me to be due to the intervention of medical art ; it is after the
application of the actual cautery, in punctuations upon the hump,
on either side of the spinous apophyses that the cure takes place.
[ do not believe that this can be always attributed to a mere
coincidence ; it is to some degree a foreseen and predicable conse-
quence.

Well, but what was the state of the cord on a level with the com-=
pressed point, in these patients, or rather what is its condition
still? I believe I shall be able to give you satisfactory information
with respect to this question. The changes which we have observed
in the case of a patient named Dup—, who recently succumbed to
coxalgia, when her paraplegia had been cured two years, will serve
for the demonstration.

In this woman’s case, the cord at the part where compression
had taken place in consequence of Pott’s disease, was no bigger
than the barrel of a goose-quill, and in section corresponded to
about the third of the section of a normal cord, examined in the
same region. It was very firm in consistence, and grey in colour;
in one word, the cord presented all the appearances of most
advanced sclerosis (PI. I11, fig. 1).

Above and below this contracted part, the white fascicles, in
the usual direction of secondary degenerations, were occupied by
grey tracts.

Between these appearances which the contracted part of the cord
presents, when examined only by the naked eye, and the phenomena
observed during life, there seems to exist a most striking and
singular contradiction.

The recovery of function, we have said, was perfect at the time of
death ; nevertheless, at that period, the cord, if we consider the
information supplied by macroscopic examination only, was the seat
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of lesions so profound that it seemed literally interrupted, in one
part of its course, by an apparently sclerous band in which it
might fairly be supposed that all trace of nerve-tubes had dis-
appeared.

Histology shows us that the contradiction is not a real one. The
connective substitution is here only in appearance. In the heart
of the fibrous tracts, which are, indeed, very dense and very thick,
and which give to the cord its grey colour and hard consistence,
the microscope enables us to discover a tolerably large quantity of
nerve-tubes, furnished with their axis-cylinders and their medullary
sheaths, and, consequently, very regularly and normally constituted.

By means of these nerve-tubes it was that the normal trans-
mission of the commands of the will and sensory impressions was
carried out.

Here, however, we meet with more than one serious difficulty.

In the first place, how has the reparation taken place of those
nerve-tubes which re-established the nervous communications
between the upper and the lower segment of the spinal cord?
Did a complete reproduction of the nerve-filaments happen, or was
there only a reappearance of the medullary sheaths to clothe the
denuded axis-cylinders ?

Again, as I pointed out to you, the section-surface of the piece
of contracted cord scarcely represented, in its diameter, a third of
the surface of a normal cord, considered in the same region. The
number of nerve-tubes was, consequently, much below the normal
standard in the compressed part of the cord. T should add that
the grey substance was no longer represented in this part, save by
one of the horns of grey matter in which we could find but a small
number of nerve-cells intact. Nevertheless, these conditions, so
unfavorable in appearance, had sufficed, I repeat, for the complete re-
establishment of sensation and movement in the inferior extremities.

These are so many problems of pathological physiology which T
am not in a position to solve at present, and so I confine myself to
offering them for your meditation.

I11.

We are now in a condition to study, with advantage, the sym-
ptoms which result from slow compression of the spinal cord. But,
on the very threshold of the question, the necessity of establishing
an important distinetion appears before us. The symptoms which

VOL, II. 6
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are directly connected with the effects of the interruption of the
course of nerve-fibres in the cord are almost never seen completely
isolated, in practice. Almost always phenomena are superadded,
whose character varies according to the nature of the organic lesion
which is at work. And, gentlemen, a thorough knowledge of
these phenomena is of the highest interest for the clinieal observer,
for this it is which, in the immense majority of cases, supplies the
elements of the diagnosis. In point of fact, as I explained to you
at our last meeting, the consequences proper to spinal compression
itself are always the same, whatever be the cause of the pressure.
They vary but little, in short, save in proportion to the degree of
the compression, or according as it affects one or other region of the
cord. Hence, it 1s not in this direction, you perceive, that we
could hope to discover distinguishing characters.

IV.

For greater clearness, we will designate, by the name of exfrinsic
symptoms, those phenomena which intermingle with the peculiar
symptoms of spinal compression. For the latter we specially reserve
the name of intrinsic symploms. Let us now consider the first
mentioned.

In order to facilitate the knowledge of these exirinsic sympioms,
and the better to understand the cause of their existence, let us
refer to the topographic study of the region in which all the phe-
nomena, that we are about to describe, are produced.

Proceeding from without inwards, after the extra-rachidian soft
parts abundantly provided with nerves, we encounfer the different
parts of the vertebral column in which numerous nerve-filaments
are distributed, and which, in the pathological condition, may
become the seat of acute pain. Then comes the adipo-cellular layer
(périméninge), which the multiplied nerve-filaments that accompany
the vertebral sinuses (rami sinus vertebrales, Luschka) penetrate
by the intervertebral notches.

Deeper still, we find the envelopes of the cord. The dure mater
first presents itself; Purkinje, Kolliker, Luschka, hold that it is
devoid of nerve branches; Rudinger, on the other hand, main-
tains that it possesses them. However this may be, according
to Haller and Longet, the dura mater is insensible m the
normal state ; but, on the other hand, it is certain, according to
Flourens, that in the pathological condition, that is to say, when
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it is inflamed, the dura mater may become the seat of acute pain ; as
to the aracknoid membrane, it has no proper nerves. On the ofher
hand, the piz mafer possesses a large number of them,

This is not all yet. The cord appears, to some extent, endowed
with sensibility in its posterior columns, at all events, if we are to
judge by experimental conditions. You will understand from this
summary sketch, gentlemen, that the different parts we have just
enumerated may, all of them, betray their suffering by more or less
acute pain. However, I have purposely neglected until now the
most important point.

From the spinal cord arise the anferior and posterior rools which
traverse the pia mater, the arachnoid, and finally the dura mater,
and then unite to form the original trunks of the mixed nerves
which travel some distance through the intervertebral channels
before proceeding to spread out beyond. Now, all these parts are
eminently sensitive, the anterior roots excepted, and 1t is precisely
because of the irritation which they undergo on account of the
compression, that the most interesting of the extrinsic symptoms
offered to our study are developed.

N

Ttis true we should not neglect the noteworthy indications which
may be supplied by, 1° the presence of an extra-rachidian tumour
(aneurism, hydatid tumour); 2° the discovery of a deformation
of the spinal column, presenting itself with varied characters accord-
ing, for instance, as it is connected with Pott’s discase or with
vertebral cancer; 3°, nor are we to neglect the existence of local
pain corresponding to the place which the lesion occupies, and
depending on imitation of the bone or on that of the meninges.
But, above all, we must closely attend to the symptoms resulting
from irritation of the roots, or of the peripheral nerves. For, it
is their presence which, above all, impresses a peculiar physiognomy
on the different forms of spinal compression. They are absent, i
fact, as a rule, in those cases in which tumours, or yet other lesions,
become primarily developed in the substance of the spinal cord.
Hence, M. Cruveilhier could say, with justice, that acute pain is a
symptom of extra-spinal lesions, and that it is absent in coses of
intra-spinal lesions. Although here, as elsewhere, exceptions are not
rare, the rule remains. Dr. Gull is of the same opinion, since he,
also, asserts that this is a characteristic sign.
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According to the foregoing, gentlemen, these symptoms always
precede (a point worth noting as it has its own importance) the
appearance of the infrinsic symptoms ; so that often, and for a very
long period, they constitute of themselves the whole disease, or
rather all the external appearances of the disease. This is a cir-
cumstance which may, in practice, be the occasion of a multitude of
mistakes which require to be carefully shunned. In support of
this assertion, it will be enongh for me to remind you, for instance,
of the difficulties in diagnosing vertebral caries, at the outset.

The symptoms due to irritation of the nerve roots or of the peri-
pheral nerves are constant or little short of if, and you will easily
comprehend it, if you would just remark that, at a given moment,
an extra-spinal tumour, whatever be its starting point, cannot fail
to encounter the nerve-roots, or the mixed nerves in their intra-
rachidian course, and to cause their compression, that is to say,
their irritation, at least in the early stages.

With respect to the extra-rachidian tumours which tend to
approach the cord, they bring about an analogous result, by pro-
ducing irritation of the nerve-trunks after their exit from the -
rachis (aortic aneurism, hydatids).

VI.

The symptoms in question are commonly designated under the
name of psendo-neuwralgic ; but, in reality, almost always, at least at
a certain period, we have here a frue neuritis, comparable in all
respects to that which arises and progresses under the influence of
a traumatic lesion. The character of the pain is the same (durning
gains). The absence of painful points, increased by pressure,
which is one of the objective characters of neuralgias, is likewise to
be remarked. Iinally comes the manifestation of the series of
trophic disorders which scarcely belong to neuralgias properly so
called ; such, for instance, are zona, pemphigoid bullz, and even
eschars, in the entaneous region; and more or less rapid atrophy,
paralysis, and contracture, in the muscular. Moreover, the inflam-
matory nature of the nerve-lesions has been several times clearly
identified by M. Bouvier, amongst others, in Pott’s disease, and by
myself in vertebral cancer.

R

But let us leave this general point of view, gentlemen, to descend
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into the concrete, and show the clinical interest which belongs to
the study of these symptoms; we will examine them, successively,
in the three principal groups which follow : 1° intra-rachidian
tumours ; 2°, Pott’s disease; 3°, vertebral cancer. It will be easy
afterwards to apply, in a certain measure, to the other forms the
results which this first study is about to furnish us.

The principle, in fact, is always the same, whatever be the start-
ing point of the pain; the latter radiates according to the direction
of the nerves whose roots are affected, irritated, compressed ; and it
conforms generally to the law of peripheral sensation. On pres-
sure, we observe some varieties; sometimes the pain is circum-
seribed within a more or less limited region ; sometimes, on the
contrary, the course of the nerve appears affected thronghout its
whole extent.

A. Lutra-rachidian tumours.—The pseudo-nenralgic pain here
precedes, as the rule is, the development of the myelitic symptoms
properly so-called. The nerves adjacent to the tumour are the
first compressed; or, rather, the cord may be compressed for a
certain time before being irritated, and before manifesting its suf-
fering by symptoms proper to itself, whilst, as to the nerves, they
seem to respond almost immediately to the irritating cause. In
such a case, the pain often occupies but a very limited region ; it is
a point or a line which 1s painful, not a surface. The domain
which the pain affects is, other things being equal, limited in pro-
portion as the tumour is small.

The pain, 1t is well understood, is on the right side, if the
tnmour be on the right, and on the left, if the tumour be on the
left ; it is bilateral (not the most common case perhaps), when the
morbid growth presses equally on the nerve roots of both sides of
the cord.

In support of these assertions, gentlemen, I think it well to
quote briefly some examples.

1°. In the case of a patient, observed in this hospital, named
Gill—, we had to deal with a sarcoma of the perimeningitic layer
which penefrated into an intervertebral notch of the left side,
and extended to the corresponding pleura; there had existed, in
this patient, a fixed painful point on the left of the thorax, several
months before the formications of the inferior extremities, which
maugurated the paraplegia, had shown themselves.

2% I borrow the following example from Mr. Ceyley, an
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English author.! The tumour, a psammoma, was situated at the
eleventh dorsal vertebra, and compressed the cord. The patient
had constantly complained of a fixed painful point, towards the
left iliac fossa, during the six months which preceded the first
appearance of formications in the lower extremities. The peculiar
seat of the painful point in this patient is explained by the fact that
the last intercostal nerve, which the tumour pressed upon, gives off
terminal branches to the vicinity of the iliac crest.

3° In a case reported by Dr. Bartels,” an intra-rachidian hydatid
tumour compressed the left half of the lower part of the cervical
enlargement. During three months, the only symptoms observed
were pains radiating into the arm, hand, and shoulder, of the left
side, and accompanied Ly a feeling of constrietion at the lower part
of the neck. Not till the end of this period did formication super-
vene in the left foot, and soon after came the other symptoms of
spinal compression.

You will understand that such or such other nerve, the seciatic
for instance, may be affected in the same manner; that depends on
the place occupied by the tumour. The seat of the radiated pain
matters litfle, however. What is important is the fact that the
symptom in question, when well and duly identified amongst the
prodromes, will be sufficient to differentiate paraplegia, arising
from slow compression, from a primary spinal affection.

B. Pseudo-neuralgias in Poll's diseasee—We will only touch
lightly on the description of pseudo-neuralgias in Pott’s disease,
not that they do not deserve our attention, but that in order to
treat such a question thoroughly we should enter into numerous
details which it would be indispensable to.notice. There, in fact, lies a
large portion of the history of lafent veriebral caries, and you are
not ignorant of what difficulties we meet with in diagnosis, during
the first period of the disease.

The organic condition has not been completely elucidated here.
Probably it is variable ; sometimes the nerve lesion is at the dura
mater ; sometimes it is within the intervertebral notch. The latter
case 1s the rarer, if it be exact, as several authors maintain, that
these notches, in Pott’s disease, never give way so much as to allow
of the compression of the nerves which pass throngh them.

1 Ceyley, < Pathological Society,” t. xvii, p. 25, 1868.
2 Bartels, * Ein Fall von Echinococeus innerhalb des sackes der Dura Mater
spinalis” (* Deutsches Archiv fir klinische Medicin,” vol. v, p. 180, 1869).
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Let it suffice for me to say, gentlemen, that according to the
seat of the vertebral disease, the gird/e pain, or the appearance of a
brachial or a scialic newralgia frequently precedes, by a long
interval, the first manifestation of the spinal symptoms, properly
so called.

The disorders resulting from the pseudo-neuralgias, in patients
affected by vertebral caries, may extend to the production of
cutaneous eruptions, such as zona, as was observed in a case
reported by Dr. Wagner,' and in another described by M.
Michaud.? Muscular atrophy also may be produced ; and if so, it
may show itself, according to Dr. Benedikt,® without paralysis, pro-
perly so-called ; electric contractility may be preserved, whilst elec-
tric sensibility has increased, a peculiarity which seems to prove
that muscular atrophy is here really the result of an irritative
action.

c. But, it is chiefly on the study of pseudo-neuralgias connected
with cancerous vertebral disease that 1 should desire to concentrate
your entire attention. Many motives lead to this decision. In the
first place, we have here an order of facts which is yet but little
known, or at least but badly known, and badly interpreted, not-
withstanding the numerous works which have been published on
the subject. In the second place, the knowledge of these facts is,
as I hope to demonstrate to you, of very great importance, in prac-
tice. TFinally, need we say it is a question of much local interest.
Tt was, in fact, in this hospital that the first serious studies were
undertaken in France, upon the subject ; the first foundations were
laid by my master and friend, M. Cazalis. It was he, T repeat (and
with all the more willingness, because it seems to have been for-
gotten in a recent article), who demonstrated the anatomical and
physiological reason of this particular species of pseudo-neuralgia,
by establishing the fact that it results from the pressure which the
nerve-trunks undergo in the intervertebral notches; and that it
does not depend, as many persons still seem to think, on compres-
sion exercised on the spinal cord. The works of M. L. Tripier,*
those of M. Lépine,® have completed, by the addition of some

! B. Wagner, ¢ Archiv der Heilkunde,” 4 heft, 1870, p. 331.

? Loe. cit.

3 ¢ Klectrotherapie,’ t. ii, p. 310.

4 Tripier (L.), “Du cancer de la colonne vertébrale,” &e., 1867.
5 Lépine (R.), Bulletin de la Société Anat.,” 1867.
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important features, my first observations which date from 1865.
But, we have been preceded abroad, by Mr. Hawkins,? and by Dr.
Leyden,® with whose remarkable works I was not acquainted when
my memoir was published. I shall merely mention that these
authors do not speak, in any way, either of the mechanism of the
lesion, or of the mode of production of the symptoms which it
determines.

Here, more than elsewhere, the distinction between the pseudo-
neuralgic phenomena and the symptoms of slow spinal compression
is of the highest value. Besides, there are grounds for distinguish-
ing a peculiar species amongst pseudo-neuralgias, which, in cases
where it exists, give a special physiognomy to the disease. With
regard to this form, and to this form only, it is just to say with
Hawkins, Gull, and Leyden, that the pains in vertebral cancer are
almost characteristic. They are so then, in reality, up to a certain
point, for they are scarcely found with the same character except in
cases of extra-rackidian tumours tending towards the cord, as in
the case of an aneurism, for instance, or of a hydatid tumour which
saps away the vertebral body and gets into contact with the rachi-
dian nerves. In these different cases, the organie cause is always
the same; it is the compression, the acute irritation which the
nerve-trunks undergo, and, in the case of vertebral cancer particu-
larly, the nerve lesions produced by the giving way of the softened
vertebre.

Apart from this cireumstance, vertebral cancer has no other pains
peculiar to itself; or, in other words, the cancer may penetrate to
the cord without producing other pains than those which are
developed as a consequence of all other organic lesions, whatever
they may be, which are capable of determining spinal compression.

To sum up, there are : 1°, latent vertebral cancers ; 2°, vertebral
cancers which induce compression of the cord almost without pre-
dominating pains; 3° lastly, vertebral cancer, when it occasions
the softening and giving way of the vertebrz, is the source of pains

! Charcot, Sur la paraplégie douloureuse et sur la thrombose artérielle qui
surviennent dans certains cas de cancer’ (Société des Hopitaux, Mars, 1865).

* C. Hawkins, “ Cases of Malignant Disease of the Spinal Column,” ¢ Med.-
Chir. Transactions,” t. xxiv, p. 45, 1845.

3 E. Leyden, “ Ueber Wirbelkrebs,” in ‘ Annalen der Charité Kranken-
haus,” ¢ Band, 3 heft, p. 54; consult also Black, ¢Centralblatt,” 1864, p.

493; Th. Simon, * Paraplegia dolorosa. Aus der Allgemeine Krankenhaus zun
Hamburg,” in © Berlin, Klin. Wochens.,” Nos. 35 and 36, 1870.
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which are almost specific. This giving way of the vertebre may
exist alone or be accompanied by the ordinary symptoms of com-
pression of the cord ; but, I do not hesitate to say, as regards the
case in point, that the fact of compression of the nerves is much
more interesting, in clinical practice, than that of spinal com-
pression.

The assertions which I have just made to you are founded on
repeated observations, some of which have been published in the
thesis of M. L. Tripier: in these, the organic lesion in question
existed with the whole group of characteristic symptoms, without the
cord being at all involved. Leyden and Hawkins mention facts of
the same kind ; and, since the appearance of M. Tripier’s thesis, T
have several times verified the accuracy of my pathogenic interpre-
tation. The compressed nerves in such cases are red and swollen,
but yet without any very serious histological change ;! in truth our
means of investigation as regards this point are still comparatively
very coarse. The nerves do not become atrophied and undergo
granular fatty degeneration until very late in the disease. Never,
so far as my experience goes, did I, under such circumstances, see
the cancerous infiltration of the nerve which several authors have,
I believe, rather lightly invoked.

VIII.

It now becomes my duty to describe the symptoms, to which T
have desired to call your attention, in a special manner. T have
proposed to group these symptoms under the designation of painful
paraplegia of cancerous palients.” This denomination of painful
paraplegia T have borrowed from M. Cruveilhier, who clearly
recognised this genus of symptoms, without, however, divining their
mterpretation.® The name applies with exactness only in cases
where the lumbar vertebral region is affected to a certain extent.
This, indeed, is what most commonly happens.

But, as a matter of fact, several other combinations are possible.
In the first place, the vertebra having given way, on one side espe-

1 Chareot et Cotard, * Sor un cas de zona du eou avee altération des nerfs
du plexus cervical et des ganglions correspondants des racines spinales pos-
térieures,” © Sociéie de Biologie,” xvii, 1866, p. 41.

* Charcot, ““Sur la paraplégie douloureuse qui surviennent dans certains cas
de cancer,” * Bulletin de la Société Médicale des Hdpitaux,” loc. cit.

3 Cruveilhier, © Atlas,” 32°¢ livr,, p. 6.
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cially, there can, in consequence, be only a painful hemi-paraplegia ;
or else, again, the concomitant pains and phenomena may occupy the
brachial plexus or the cervical plexus, when the lesion bears upon
the cervical vertebral region. At other times, finally, the pains
show themselves exclusively limited to the distribution of this or
that nerve-trunk. It is also important to remark that, whatever be
the place in which it shows itself, how circumseribed soever it may
be, the pain in cases of this kind presents itself absolutely with the
same characters as in painful paraplegia properly so called.

Let us suppose that the lumbar vertebre are affected, this being,
as you know, the most common occurrence, and that these have been
invaded throughout by the cancer, on the right side as on the left,—
conditions which, in fact, you will find reproduced in one of the
patients whom 1 shall introduce to you in a moment ;—mnow, in
such a case, the following symptoms are to be noted:

Acute pains exist; some constricting the lower part of the abdo-
men like a girdie, others spread along the conrse of the crural and
sciatic nerves, from their spinal origin to their peripheral extre-
mities.

There 1s /Ayperasthesia of the integuments, in points corres-
ponding to the distribution of the painful nerves. This hyperaes-
thesia, generally, is so great that the least touch is extremely
painful.

The pains in question are permanent, or nearly so, but they become
exasperated in paroxysms, which are most severe at night, and some-
times assume a periodic character. Movements in bed, whether
they be active or passive, provoke the manifestation of these pains
or exasperate them. The same holds good, @ fortiori, as regards
standing and walking, which soon become wholly impossible. Hence
there resnlts a kind of impotency, which does not arise from a
decrease of muscular strength, for, in bed, when the pains do not
happen to be too acute,the movements of the lower extremities are
performed, if the patient be not very much weakened, as in the
normal state.

During the paroxysms, the pains are truly frightful. The patients
compare them to those which would be caused by the crushing of the
bones, the biting of the deep-seated parts by some huge animal, ete.
It 1s a fact worth noticing that we do not suceceed in calming them,
except with great difficulty, by the use of high doses of narcotic
substances. It should also be remarked that, without appreciable
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cause, spontaneous improvements take place, as regards these pains,
the physiological reason of which completely escapes us.

To these phenomena may be added, especially in the more
advanced stages of the disease, a certain number of disorders,
amongst which I would specially mention the eruptions of zona,'
which are produced along the course of particularly painful nerves,
—a culancous anesthesia, cirenmscribed in patches and developing
in spite of the persistence of pains in the domain of the affected
nerves (ancsthesia dolorosa),—a more or less manifest afrophy of
the muscular masses, and finally, confracture supervening in a certain
number of muscles.

Lastly, I would point out to you that a deformity which causes
the spine to describe a curve, having a long radius, and that a local
vertebral pain which pressure or percussion provokes or exasperates
very distinetly, are concomitant symptoms which you must not
neglect to seek for with care, because they may elucidate the situa-
tion and are, besides, frequently to be found.

These several symptoms, gentlemen, may be for many months the
only revelation of the cancerous vertebral disease ; but the symptoms
of paralysis by comj.essic: of the cord may become superadded.

However this may be, when the phenomena of painful paraplegia
appear with the characters just deseribed, it will be right to examine
whether there do not exist, in some part of the organism, some
other manifestation of the cancerous diithesis; for, as you are
aware, vertebral cancer is usually secondary, deuteropathic. Now,
in this investigation, we may find ourselves confronted by more than
one difficulty of a kind calculated to set the diagnosis astray. I will
confine myself, at present, to calling your attention to the following
eircumstance, which I have recently witnessed. 1t may happen
that the patients have, in the breasts, cerfain atrophic indolent
cancers, to which they do not pay the least attention. 1 was con-
sulted, a few days ago, by a lady who had been suffering for several
months with a eervico-brachial neuralgia ; in reality, as you will
see, it was a pseudo-neuralgia ; it was extraordinarily painful, and
had absolutely resisted all the therapeuntic agencies which had been
tried. Struck by the special character which the pain presented, and
remembering the facts observed in La Salpétriére, I inquired if any
mammary lesion existed. I was answered in the negative, but I
thought it right to pursue the matter, and examine how things

1 Charcot et Cotard, loe. eif.
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stood for myself. To the great astonishment of the patient, I dis-
covered that one of the breasts was deformed at a spot, very circum-
scribed indeed, owing to a retraction of the parts consecutive on
the puckering occasioned by an atrophic schirrus. Quite recently,
an Fnglish physician, whose name has escaped my memory, pub-
lished a similar case in a volume of the ¢ Proceedings of the Patho-
logical Society of London.” These facts will suffice, I hope,
gentlemen, to show you clearly how attentive and circumspect,
under such circumstances, it is necessary to be in the examination
of patients.

On the other hand, you must not go so far as to believe that the
pains of cancerous vertebral disease, even when they appear with
all the attributes just defined, are absolutely specific and adapted
to guide us to a diagnosis without trouble. Far from it : difficulties
may supervene, but, generally, they are not insurmountable.
Amongst the affections which may mislead, on account of the pains
that accompany them, I have already mentioned the aorfic ancurisms
and the Aydatid Lysts, when these tumours are so disposed as to
compress and irrifate the spinal nerves. I will now refer to the
existence of osteomalacia, cervical hypertropnic pachymeningitis,
and lastly, a neurosis, spinal irritation.

Senile osteomalacia, as well as that of the adult, occasionally
recalls, by the character of the accompanying pains, the symptom-
atology of the vertebral disease of cancerous patients. Hyper-
trophic cervical meningitis, In the first period, is also often accom-
panied by somewhat analogous pains; the same may be said of that
strange and curious affection, which is sometimes called spinal
irritation, and which some physicians have very wrongly sought to
banish from our nosological lists,—but at present I desire to confine
myself to calling your attention to these diagnostic difficulties. I
propose at another opportunity to return to the subject.




LECTURE VII.

ON SLOW COMPRESSION OF THE SPINAL CORD. SYMPTOMS.
DISORDERS OF MOTILITY AND OF SENSIBILITY CONNECTED
WITH SPINAL COMPRESSION. SPINAL HEMIPLEGIA AND
HEMIPARAPLEGIA, WITH CROSSED ANASTHESIA.

SuMMARY.— Lesions of the cord at the point of compression, They
occupy the wicole extent of the cord, in a transverse direction, or
only affect one of its lateral halves.

Flirst case : Succession of symptoms. Predvininance of
motor disorders at the oulset ; paresis, paralysis with flaccidity,
temporary rigidity, pernanent contracture of limbs, augmentation
of reflex excitability.  Disorders of micturition ; Budye's
theory. Modification of sensibility ; delay in the lransmission
of sensations ; dysesthesia. Associated sensalions.

Second case : Lesions bearing on one of the lateral halves of
the spinal cord. Lesion circumseribed. Spinal kemiparaplegia
with crossed anesthesia ; ils characters. Spinal hemiplegia.

GeNTLEMEN,—Before pursuing our studies on slow compression
of the spinal cord, allow me to offer for your inspection the anato-
mical preparations relating to this subject, which we owe to the
kindness of Dr. Liouville.

In paraplegia from Pott’s disease, as I told you, the deformation
of the spine is not, as a general rule, the agent of the compression
which the cord undergoes; the spinal cord may even, in such a
case, be compressed without the vertebral column presenting the
slightest trace of deformity. This preparation of Dr. Liouville
furnishes plenary evidence of the fact. The spine, as you perceive,
was not at all deformed here, although the bodies of several verte-
brze were deeply altered. The anterior vertebral ligament, on a level
with the osseous lesion, was as if dilacerated, and the caseous matter,
according to the mechanism indicated by M. Michaud, had come
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into contact with the dura mater, which, in consequence, presented
on corresponding points a remarkable thickening (exlerinal caseous
pachymeningitis). Tt was evidently this thickening of the dura
water which had determined the spinal compression. The latter
was clinically represented by symptoms of paralysis which, as is
usual, were preceded, many months before, by pseudo-neuralgic pains
simulating intercostal neuralgia.!

I resume now the course of our conferences.

The question is, you are aware, to indicate the symptoms which
directly arise from slow compression of the spinal cord. We are
about, I must not conceal it from you, to enter upon a path long
to travel and bristling with difficulties of every kind ; but I hope
that, by planning out proper stages, we may arrive at our goal with-
out overmuch fatigue.

1.

Let us recall to memory the anatomical conditions in reference to
which I had to enter into some details. The cord, yon have not
forgotten, is compressed, strangled as it were, in one part of its
course. Now, if this, in the early period, is but a purely me-
chanical phenomenon, soon, in the immense majority of cases, the
elements which compose the spinal nerve-centre react, after their
manner. On a level with the compressed part, the lesions of #rans-
verse myelilis from compression are produced ; whilst, above and
below this point, develop, according to the laws we have stated, the
alterations of secondary fasciculated selerosis, which occupies, in
the first case, the median portion of the posterior columns, and, in
the second case, the hindermost part of the lateral columns.

1 These anatomieal preparations were obtained in Professor Béhier’s wards.
The patient was about fifty at the time of death. Before being seized with
paraplegia he had, for several months, experienced localised pains in the
conrse of the thoracic intercostal nerves, which for a moment had induced the
belief that he suffered from simple intercostal neuralgia. Later on, on account
of the persistence and character of the pains, the opinion was expressed that
the neuralzia was symptomatic, though it was found impossible as yet to
decide as to the nature of the primary disease. Then supervened the para-
plegia, which definitely elucidated the diagnosis. The spine preserved its
regular form until the fatal end. Again, in Professor Béhier's wards, M.
Liouville has recently observed another case of Pott’s disease, likewise without
deformation of the vertebral column.
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IT.

Let us consider then the state of things as observed under
ordinary conditions ; as we proceed, we will nofe exceptional cir-
cumstances, and, for greater clearness, let us take as our example
the commonest case, that in which the lesion oceupies any point in
the dorsal region of the spinal cord.

It is time now to make a first distinction, Sometimes the
compression affects the whole substance of the cord transversely ;
sometimes, on the contrary, it bears upon only one of the lateral
halves of the nerve column. It is the first case which, by
the way, is far the more frequent, which shall now engage our
attention.

I11.

Let us thoroughly realise the situation which we are about to
examine. For several weeks, or yet longer occasionally, the sym-
ptoms termed exfrinsic,and amongst them the psendo-neuralgic pains,
alone oceupy the scene. In the hypothesis which we have adopted,
it is understood that we have only to deal with organic lesions
primarily situated externally to the cord,—this nerve-centre, then,
has not yet exhibited any suffering. What are the symptoms which
are about to inaugurate the series of new phenomena ?  Shall they
be disorders of motion or derangements of sensation? The order
of succession, gentlemen, is difficult to determine, in the actual
state of things, for lack of observations collected with the special
intention of elucidating this particular fact. That, however, is a
matter of detail somewhat secondary in imporfance as regards
practical purposes, but which, nevertheless, is not without some
interest when theoretically considered.

In point of fact, formications, pricklings, sensations of heat and
cold in the lower extremities, if they constituted the first symptoms,
would necessarily indicate, according to the theory, that the con-
ductors of feeling, that is to say the grey substance, had undergone
an important morbid change from the outset; for, it has been
shown, by experiments, that, under normal conditions, the grey
substance does not provoke any kind of sensation when excited
by stimuli. On the other hand, purely motor disorders, paresis ox
more or less complete paralysis of the lower extremities, are phen-
omena which may be produced apart from all change in the properties
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of the elements of the cord, by the simple fact of a mere mechanical
interruption of the continuity of the nerve-fibres.

However this may be, gentlemen, the reality appears to be that
sometimes the motor disorders (paresis of the lower limbs), some-
times the sensory disorders, and particularly the sensations referred
to the periphery, and indicating irritation of the grey substance
(prickling, formication, feeling of constriction, articular pains), take
the lead in the procession of symptoms.

IV.

Disorders of motion, in any case, do not delay to predominate,
in the first stages at least, over the sensory derangements. Teav-
ing aside the few subjective phenomena just mentioned, the transmis-
sion of sensory impressions is long carried on in a physiologica]
manner, when the power of motion is profoundly modified, and
it is even rare for such transmission to be ever completely inter-
rupted, or indeed very gravely involved.

It would seem that the grey matter, situated in the centre of the
cord, is protected against the influence of causes of irritation
coming from the periphery. This is a peculiarity which has long
been recognised by clinical observation, and which marks a contrast
with what takes place in cases of spontaneous myelitis, or of inftra-
spinal tumours, cases in which these lesions usually occupy the
central portion of the cord from the commencement.

Let us delay a moment over the disorders of motility.

A. In the first degree, simple paresis is observed, but this is soon
transformed into more or less absolute paralysis, with flaccidity of
the limbs, or, in other terms, without muscular rigidity.

This phenomenon in connection with the interruption of the
white columms, and of the lateral columns especially, is in confor-
mity, you perceive, with the results of experimental pathology.

B. At the end of some days or of some weeks, later in certain
cases, sooner in others, there supervene, in the paralysed members,
jerks, cramps, a femporary rigidity of the muscular mass,—so many
symptoms attaching also to lesion of the lateral columns, but which
already indicate that a source of excitation has taken up its abode
in the fascicles. These are, in short, the first symptoms which
can be referred to descending myelitis of the lateral columns.

c. Lastly, supervenes permanent contracture of the limbs, which
almost never fails to exist at a certain period of the disease, and
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which appears to be, also, connected with the sclerous lesion,
which the lateral columns present in the inferior section of the
cord. It is the rule that this contracture shall first, for some time,
maintain the paralysed limbs in a posture of forced extension, but
sooner or later, generally speaking, a posture of forced flexion
SUpErvenes.

D. In this phase of the disease, under the combined influence of
the suppression of the moderator influence of the brain, and prob-
ably, also, because of the irritation of which the grey substance, in
its turn, becomes the seat, the reflex properties of the inferior seg-
ment of the cord are augmented. Then, we see the paralysed
members rise and become convulsed at the least touch, or when
the patient micturates or goes to stool.

I will not dwell upon those disorders of motility which to-day
are the common knowledge of all. 1 will confine myself to making
you observe that the intensity of permanent contracture of the
extremities, and especially of contracture with flexion, is generally
more marked in myelitis from slow compression than it is in spon-
taneous myelitis.

The same rule holds good with respect to the augmentation of
the reflex properties of the cord. Still, it will not do to malke of
this difference, the cause of which completely escapes us, an abso-
lute diagnostic character.

E. It 1s the role, also, in myelitis from compression, at all
events when the dorsal region is involved,! that the bladder shall
preserve to a great extent its functional integrity during a compara-
tively lengthy lapse of time; but more or less marked vesical
derangement may finally supervene. With respect to this subject,
a distinction must be drawn,

If the compression is seated high up, towards the middle of the
dorsal region for instance, we generally remark a difficulty in the
emission of urine. This difficulty seems due to this, that the
muscles which serve as sphincters remain in a state of permanent
spasm. The will does not readily overcome this permanent con-
traction, and the involuntary emission of urine which sometimes
oceurs, in such cases, happens by overflow as it is called.

On the contrary, if the lesion is situated low down, towards the
upper portion of the lumbar region, it may happen that the

! Holmes, ‘A System of Surgery,” t. iii, p. 858, “ Inclusion of the Spinal
Cord in Caries of the Spine.”

VOL. II. 7
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sphincters shall be paralysed, in a continuous manner, and then the
arine flows involuntarily.

It is possible, in some measure, to account for this difference,
which seems singular at first glance, if we refer to the theory,
founded on experimental research, which Dr. Budge has recently
published with respect to the mode of action of the central nervous
system on the functions of the bladder.!

In reality, according to Dr. Budge, there exists no other
sphincter of the bladder than the urethral museles (the constrictor
urethree and bulbo-cavernosus). The nerves which cause the
bladder to contract proceed from the crura cerebri. Passing by the
restiform bodies, they may be experimentally followed in the
anterior columns of the cord as far as the exit of the grd—sth
sacral pairs. The nerves which cause the museles of the urethra to
contract, follow, still according to Ierr Budge, nearly the same
course, and they offer this peculiarity, that they are modified in the
normal state by a reflex influence which is communicated to them
by the centripetal nerves coming from the bladder. Consequently,
a reflex act is produced, the effect of which is to determine the per-
manent contraction of the urethral muscles, but which may be
modified or even annulled by a sort of inhibition which the will
commands.

According to this view, every lesion which should have the effect
of interrupting in the cord (down to the exit of the grd, 4th, and
5th sacral pairs) the course of the nerves that proceed either to the
bladder, or to the urethra, should likewise have the result of allow-
ing the reflex act which commands the constant closure of the
sphincter to subsist; hence it is that lesions of the cervieal and
dorsal cord produce the permanent spasm of the vesical sphincter
which is observed, in certain cases of spinal compression.

If, on the other hand, the lesion is seated lower down, the con-
ditions of the reflex aet in question no longer subsist ; the sphineter
is paralysed in a constant manner, and the urine then incessantly
dribbles out, drop by drop, the action of the muscles of the bladder
no longer encountering any obstacle.

I am not unaware, gentlemen, that Dr. Budge’s theory is not yet
classic,—far from it, the experimental facts on which it is based

¥ Budge, ¢ Zeitschr. f. rat. Heilk.,," xxi, p. 5 und 174; “ Uecher die Reiz-

barkeit der Vorderen Ruckenmarksstringe” (* Pfliger’s Arehiv fir Physiolo-
gie,” Bd. ii, p. 511).
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require to be themselves verified. Nevertheless, I thought it my
duty to state it suceinctly because, in my opinion, it explains better
than any other theory, at present kmown, the facts revealed by
clinical observation,

N

As I told you, a little ago, sensation, in paralysis from compres-
sion, does not generally become gravely altered until very late ;
unless, indeed, the lesion be one which primarily occupied the
central portion of the cord. However this may be, here is a sum-
mary of some peculiarities relative to disturbances in the trans.
mission of sensory impressions which show themselves hy pre-
ference, but not however exclusively, in paralyses from spinal com-
pression ; they are not seen, as you must have anticipated after what
has been said, except in cases in which compression reaches a
high degree of intensity.

In the first place, I would mention the delay in the trans-
anission of sensations, a curious phenomenon which, if T mistake
not, was first noticed by M. Cruveilhier.! Thirty seconds may
elapse, as I have once observed, between the moment when the
impression 1s made and that when the patient perceives it.

I should also mention a kind of /Ayperestiesia or rather of
dysesthesia, in consequence of which the least stimuli, such as a
slight pinch, the application of a cold body, give origin to a very
painful sensation, which is always the same whatever the nature of
the stimulus may be. According to the statements of the patients, a
feeling of vibration is principally experienced. These vibrations,
according to their account, seem to ascend from the root of the
limb at the same time as they descend towards its extremity. In
most cases, these sensations persist during several minutes, some-
times a quarter of an hour and even more, after the cessation of
the exciting cause which determined them. The patient, under
such circumstances, always finds much difficulty in exactly desig-
nating the place m which the stimulus was applied.

Finally, it is not rare to find that the stimulation applied to one
limb, after having produced the effects just mentioned, is followed in
alittle time by an analogous sensation which seems to manifest ifself
symmetrically in a part of the opposite limb corresponding to the

! Cruveilhier, ¢ Anat. Pathol.,” No. xxxviii, p. g ; M. Schiff, ¢ Lelirbuch der
Physiol. des Menschen,” 1858-59, p. 249.
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region which was primarily stimulated. This comes under the
head and history of what has been denominated associated sen-
sations.

It has been sought, as you know, to account in the following
manner for the production of the phenomenon in question :

When transmission of the sensory impressions in the cord has
been rendered difficult by the interruption of a certain number
of (centripetal) nerve-tubes, these impressions are supposedly
transmitted by means of the ganglionic cells, connected together
by their prolongations extending to the uninjured tubes: these im-
pressions having reached the centre of perception by this abnormal
way would be subsequently referred, in accordance with the common
rule, to the periphery of these latter nerve-fibres, and hence would
supervene the error in localisation.

I believed it right, gentlemen, to remind you of these peculiar-
ities because, I repeat, they are observed more commonly and in a
higher degree in paraplegia by compression than in any other form
of paralysis of the lower extremities. Dut, again, we must not
look here for an absolute, distinguishing characteristic. Besides,
this qualification must be remembered, these symptoms are rarely
observed in paraplegia determined by slow compression of the spinal
cord, except in cases where the spinal lesion is earried to its highest.
point.

N

Unless unexpected complications supervene, the nutrition of the
paralysed parts remains normal. Thus, the muscles preserve, for
many months, their electric properties. Prolonged inaction, however,
finally brings about emaciation and diminution of the faradaic
confractility of the paralysed muscles. With respect to the external
tecument, the bladder and the kidneys, no appreciable nutritive
change is presented, for a long time. But, the vitality of these
organs appears to become rapidly modified under the influence of
certain complications. Thus, for instance, in a case which I
observed of paralysis consecutive on Pott’s disease, the sudden
opening of an abscess into the rachidian canal determined an abrupt
irritation of the inferior segment of the cord, which was soon fol-
lowed by the rapid formation of sacral eschars, and by an alteration
in the electrie contractility of the muscular masses which, by degrees,.
became atrophied in a remarkable manner. The urine, at the same-
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time became purulent. The changes which supervene, under such
conditions, are generally speedily fatal. Such alterations, indeed,
may, without the apparent intervention of a new cause or any
-complication whatever, manifest themselves more or less rapidly at
a given moment, in the course of paraplegias from compression, and
bring about a fatal termination.

VIL

Hitherto, gentlemen, we have only occupied ourselves with the
organic lesions which intercept the course of the nerve-fibres in the
cord, throughout its whole breadth, in one place. I wish now to call
your attention to a case in which one of the lateral halves of this
nerve-centre is alone injured by the compression.

It behoves us first to specify clearly the extent and the disposition
of the alteration with which we are concerned.

We suppose the lateral half of the spinal cord affected throughout
its whole breadth to the median line. Consequently, the lesion
should have interrupted the course of the fibres of the posterior
and antero-lateral columns of one side, and simultaneously also the
corresponding parts of the grey substance to the median line. In
these special conditions and in these only, the lesion whose effects
we are studying is clinically represented by a most remarkable and
thoroughly characteristic symptomatic group.

We may designate this group simply by the uame of spinal
hemiplegia with crossed anesihesia, when the lesion in question
occupies a part of the cervical region.

If, on the contrary, it is a portion of the dorsal region which is
affected in this manner, it is not hemiplegia which is observed, but
spinal hemi-paraplegia with crossed anasthesia. You will soon
understand, gentlemen, the reason of these denominations.

VIII.

Any hemilateral lesion of the cord which fails to fulfil the
specified conditions just enumerated will not produce the sympto-
matic group to which I desire to call your attention, or will only
produce it, at most, in an imperfect wanner ; on the contrary, once
these conditions are fulfilled, the symptomatic picture is necessarily
presented. Our knowledge of this subject is of quite recent date.
It is one of the most precise, and most fruitful of the results fur-
mished in later times by the intervention of experimental physiology
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in the domain of spinal pathology, and I am happy to say that this
important result is entirely due to the works of my friend Professor
Brown-Séquard. Not, indeed, that spinal hemiplegia and hemi-para-
plegia had passed unperceived until his time, but, before M. Brown-
Séquard, it was thought that these formed, as it were, a fortuitous
reunion of strange and contradictory phenomena, inexplicable from
the standing point of the prevailing physiology. To-day, thanks
to the labours of M. Brown-Séquard, we know, at least to a great
extent, the reason of the phenomena which we can trace back,
with accuracy, to the anatomiecal lesion which gave them birth.

For a long time, clinically speaking, the subject chiefly interested
surgery, for a hemilateral section of the cord, capable of determin-
ing hemi-paraplegia with crossed ansmsthesia, appears to be a fre-
quent consequence of injuries done to the spinal centre by a
cutting weapon. However, the physician is sometimes called to
observe this symptomatic form and, particularly, in cases of spinal
compression occasioned by a tumour.

Let us take the case of a meningeal tumour, compressing, to-
wards the middle of the dorsal region, one lateral half of the spinal
cord, and suppose, in order to realise the question more clearly,
that the compression affects, for instance, the /eft side of the nerve-
column, as happened in a case whose history I have related (figs. 6
and 7).! Here are the principal phenomena which would be
noticeable under such circumstances :

The inferior extremity on the lefl side would be more or less

' Charcot, * Hémiparaplégie déterminée par une tumeur gui comprimait la
moiti¢ gauche de la moelle épinitre,” in * Archives de Physiologie,” f. ii, p.
29, 18G9, pl. viii. The tumour, bearing on the anterior face of the dorsal
region of the cord, which it strongly compresses from before backwards and
from left to right, is rather regularly oval in shape. Ifs long verlical axis
measures about three centimetres and a half, and its transverse diameter one
and a half (fizs. 6 and 7a). It is situated five centimétres above an imaginary
line, which would divide across the widest part of the lumbar enlargement.
It is partially niched in a depression which it has hollowed out for itself at the
expeuse of the eord (fig. 7, &). It is not situated exactly on the median line, but
a little to the left of the anterior median furrow, which it has driven towards the
right, so that it compresses the left half much more strongly than the right. In
one point, the compression of the left half is pushed so far that the two layers
of the pia mater appear adherent together; on the contrary, the right half of
the cord still exhibits, in the most strongly compressed nomts, that is, in the
vicinity of the median furrow, a thickness of more than two millimefres. See
also a case published in the ° Lancet,” 1856, p. 406, by Mr. Ogle.



CROSSED HEMI-ANAESTHESIA. 103

completely paralysed, as regards movement ; the same thing also
would occur, with respect to the abdominal muscles of the same
side. The integuments, on the points corresponding to the parts

Fie. 7. Fic, 8.

affected by motor paralysis present, when compared with homolo-
gous points on the opposite side, a more or less marked elevation
of temperature, as a consequence of vaso-motor paralysis. Sensa-
tion, over the whole extent of these same points, would be found
normal or even remarkably augmented on a level with the seat of
the spinal compression and, on the same side, an attentive explora-
tion would detect the existence of a zoune of anestiesia, disposed in
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a transverse direction, and forming the upper boundary of the
paralysed parts, the sensibility of which, as has been stated, would
be exaggerated or normal.

On the right, that is to say, on the side opposed to the spinal
lesion, the power of movement would be perfectly preserved in the
lower extremity, and the muscles of the abdomen ; but, on the other
hand, sensibility would be obscured or even completely extin-
guished, in all its kinds. We should have a genuine hemi-anzes-
thesia, bounded above on a level with the spinal lesion by a well
defined horizontal line, and bounded very exactly in front by the
median line,

You readily comprehend, from what precedes, the reason of the
name spinal hemi-paraplegio with erossed anesthesia, proposed as a
designation for the symptomatic group in question. If the hemi-
lateral compression, instead of occupying the dorsal region of the
cord, should occupy a point higher up, the superior portion of the
brachial enlargement for instance, we would have the symptoms of
spinal kemiplegic properly so-called, before our eyes. Here also
we should nofice a crossed hemi-anwesthesia, one ocedpying, that is
to say, the side of the body opposite to that in which the spinal
lesion is sitnated ; but the insensibility would not remain confined
to the lower extremity and one side of the abdomen, it would
extend on the same side over the trunk, the upper extremity, and
even the neck, so that the face, perhaps, might alone be spared.

On the side corresponding to the seat of the spinal lesion, the
motor paralysis would occupy, at the same time, the upper and
lower extremities, which would both present a relative increase of
temperature. The trunk and the extremities of this side would
have preserved their sensibility or become hyperwsthetic. The
zone of anasthesia which would form the upper limit of these parts
would be situated very high, and would occupy, for instance, the
upper portion of the thorax, and shoulder, and even of the neck.

The anwmsthesia, exactly or, as it were, geometrically limited, by
the median line, and extended, as we have deseribed, over one entire
side of the body, recalls, in some respects, the hemi-anzsthesia of
hysterical patients, and that which is observed, as we have else-
where mentioned, in the case of certain circumscribed (focal) lesions
of the encephalon.! But, many circumstances may be noticed to

! Chareot, ¢Lectures on Diseases of the Nervous System,’ first series,
Lecture X, New Sydenham Society.
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serve to distinguish them, if need be. Thus, in hysteria, as in the
case of an encephalic lesion, the face would almost necessarily par-
ticipate in the hemi-anwsthesia, which would not happen in spinal
hemiplegia. Besides, the concomitant motor disorders—paresis,
paralysis with or without contracture—would show themselves in
the latter case, on the side opposed to the anwsthesia, whilst they
would occupy the same side as the latter in hysterical patients, and
in those affected by organic lesions of the encephalon. I will nol
dwell longer on the subject of these distinguishing details which
might be easily multiplied.

Nor will T stay to develop further the anatomie and physiolo-
gical inferpretation which has been given of the symptoms of spinal
hemiplegia and paraplegia. I cannot do better, in this respect, than
direct you to the different works of M. Brown-Séquard,! and I shall
confine myself to the following remarks.

It 1s supposed that the conductors of sensory impressions, whatever
they may be, after having followed in each lateral half of the spinal
cord a course tending from without inwards, and from behind for-
wards, on a plane slightly inelining upwards, arrive and cross each
other at the median line. There is also reason to believe that the
fascicles, which after this crossing ascend towards the encephalon, do
not greatly diverge from the median antero-posterior plane, and
that they occupy the central part of the grey substance in the
vicinity of the commissure. Now, here are the consequences which
result from such an arrangement.

The hemilateral lesion of the spinal cord (whether it be caused by
a wound given with a weapon, by a focus of myelitis, or by a
tumour, matters little) will have the effect of destroying a number
of yet uncrossed conductors which will be great in proportion to its
vertical extent. In this way is that transverse zone of ansesthesia
produced, more or less high-placed according to the case, which is
observed on the same side as the lesion, and on a level with it.

Below the lesion, the eonductors coming from the same side of
the cord will follow their course to the median line, and there cross
with those of the opposite side, without having undergone any
interruption in their path. Hence it is that the parts situated
below the transverse zone of anesthesia will preserve their normal

! See Brown-Séquard, ¢ Physiology and Pathology of the Nervous System,’

Philadelphia, 1860. *Journal de la Physiologie,” &e., t. vi, 1863, p. 124.
*The Lancet,” 1869, vol. i.
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sensibility. They very often even show themselves remarkably
hyperzesthetic.

There has not yet been given, so far as I am aware, a perfectly
satisfactory explanation of the latter phenomenon.

With respect to the conductors of sensory impressions, which
come from the side of the cord opposed to that occupied by the
lesion, they have all, after crossing, to traverse the focus of altera-
tion provided that the latter really extend to the median line ; and
they consequently all undergo, in this part of their course, a more or
less complete interruption. Thus it is that the crossed hemi-
anzsthesia is produced.

As regards the motor paralysis which is observed below the
hemilateral lesion of the cord, and on the same side with it, that is
an easily foreseen consequence of the interruption undergone by
the corresponding lateral fascicle, the fibres of which do not
decussate anywhere in the cord with the homologous fibres of the
opposite side.

1 took care, just now, to point out to you that the fascicles—
supposing that it be really the fascicles—resulting from the decus-
sation of the conductors of sensory impressions appear net to
diverge markedly from the antero-posterior median plane, where
they occupy, on either side, the central part of the grey substance.

It follows from this arrangement that a hemilateral lesion of the
cord, even though somewhat severe, but which, not rigorously
extending to the median line, spares the fasecicles in question, would
not have the effect of determining crossed hemi-anzsthesia. Such
a lesion would produce, according to the case, spinal hemiplegia
or hemi-paraplegia, but without crossed anesthesia. You will
meet in practice, with rather numerous examples of this kind.

I have desired to restrict myself, gentlemen, to indicating to you
In a very summary manner the most salient features of the sym-
ptomatic group which betrays the existence of hemilateral lesions
of the spinal cord. I cannct, however, excuse myself from
adding to what precedes some complementary details. Rarely do
the lesions in question remain always confined within their original
boundaries. Soon or late they propagate themselves, either
upwards or downwards, or in both directions at the same time, to
a certain distance beyond the primary focus. It is almost the
rule, for instance, that, below the hemilateral transverse lesion and on
the same side with it, the lateral fascicle shall be, at a given
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moment, affected throughout its whole height, according to the law
of the development of descending fasciculated scleroses. In such
a case, permanent contracture would not delay to become super-
added to the paralysis determined in the members by the primary
spinal lesion. At other times, the irritation seems also to propa-
gate itself, likewise below the lesion and on the same side, so as
to invade the anterior horn of grey matter. Then the extremities,
already paralysed and contractured would, in addition, exhibit a more
or less well-marked atrophy of the muscular mass. Finally, appar-
ently in connection with the consecutive alteration of different
points of the grey substance, not yet determined, we may see the
symptoms of spinal hemiplegia become complicated by the forma-
tion of different other trophic disorders, such as arthropathies, sacral
or gluteal eschars, &c.

Enough has been said, I hope, gentlemen, to make you recognise
the interest which, from our point of view, belongs to the study of
spinal hemiplegia. I cannot too often repeat that this symptomatic
array is not produced only, as for a time was thought, in conse-
quence of traumatic lesions of the spinal cord. I have myself
observed it, under the well-defined form of hemi-paraplegia with
crossed anmsthesia in five cases. In three of these cases, there was
transverse sclerous myelitis ; in a fourth, an intra-spinal neoplasia.l
Lastly, in the fifth, already mentioned above, a tumour primarily
developed in the internal surface of the dura mater had, at a
given moment, by enlarging, in an antero-posterior direction, deter-
mined in one part of the dorsal region a compression which was
almost exactly confined to one lateral half of the spinal cord.

! Charcot et Gombault, *Note sur un cas de lésions disséminées des centres
nerveux observies chez une femme syphilitique,” in € Archives de Physio-

logie,” 1873, p. 173.



LECTURE VIIL.

{N SLOW COMPRESSION OF THE SPINAL CORD. CERVICAL
PARAPLEGIA, PECULIAR SYMPTOMS. PERMANENT SLOW
PULSE.

SumMarY.—Onr cervical paraplegia. Compression of nerves of
upper extremities. Lesions of spinal cord in the neck ; their
mode of action in the production of cervical paraplegia. Dis-
tinction between cervieal paraplegia due to the compression of
peripheral nerves, and that dependant on a lesion of the cord.
Alteration of motor nerve-cells and twmours of the cord—
causes of a third form of cervical paraplegia.

On some peculiar symptoms of slow compression of the cer-
vical cord. Oeculo-pupillary disorders. Cough and dyspnea.
Frequently recurring vomiting. Difliculty of  deglutition.
Hiceough.  Functional derangement of bladder.  Epileptic
atlacks.

On permanent slow pulse. Temporary slowing of pulse in
fractures of vertebre of neck. Permanent slow pulse eon-
nected wilh certain organie affections of heart (aortic in-
sufficiency, fatly degeneration of cardiac tissue, fibrinous
deposits).  Insufficiency of cardiac lesions, in some cases, lo
eaxplain slow pulse. Plenomena connected with permanent
slow pulse. Syncope, apoplectiform state, convulsive fits. In
cerlain cases, the starting point of permanent slow pulse lo be
sought in cervical cord or bulbus rachidicus. Dr. Halberton’s
case.

Sudden death from rupture of transverse ligament of the
odontoid process.

Symptoms accompanying lesions of the lumbar enlargement
and cauda equina.

GexTLEMEN,—]1 shall conclude this series of studies relating to
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slow spinal compression, by calling your attention fo certain
peculiarities which are sometimes observed in ecases where the
lesion which determines the phenomena of compression affects the
cervico-brachial region of the spinal cord.

1

We will consider, in the first place, a singular form of paralysis
which may be met with, under such circumstances, and which we,
following the example of Dr. Gull, propose to designate by the very
practical name of cervieal paraplegia.! The paralysis here occupies
either but one of the upper extremities, or both of them together,
exclusively or at least in a predominating manner. The abdominal
extremities are also often subsequently affected, but generall y in a
comparatively minor degree. It is not very uncommon to meet
this form of paralysis in Pott’s disease of the cervical region.

a. It may happen and, in fact, it somewhat frequently occurs
that, in this variety of Pott’s disease, the nerves of the upper
extremities are compressed, sometimes at the intervertebral notches,
sometimes in their passage through the dura mater, where it is
thickened by a caseous pachymeningitis. This compression, when
carried to a certain degree, will necessarily sooner or later result in
the production of a paralysis affecting, according to the case, either
both the upper extremities simultaneously or one of them singly.
This paralysis is wholly peripheral, and will be represented, gentle-
men, by the following train of symptoms nearly :

At the beginning, acute pain will occupy the course of the com-
pressed and irritated nerve-trunks: a more or less marked hyper-
westhesia of the integuments may be added, together with various
vaso-motor disorders, different vesicular and bullar ecutancons erup-
tions, &c., in a word—the whole series of phenomena which we but
lately learned to know in reference to the psendo-nenralgias of the
cord, and to which, consequently, it is needless for us to return.
Loss of motor power will not fail to supervene without delay, and
the muscles of the paralysed members will soon present a more or
less well-marked atrophy, usually accompanied by a greater or less
degree of decrease of faradaic contractility in the course of the
disease. The hyperesthesia will give place to anzesthesia which is
often very intense. Lastly, it should be remarked that, in the

b Cervical Paraplegia,” ¢ Guy’s Hospital Reports,’ t. v, 1838, p. 205.
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members deprived of motion, diminution or even total suppression
of the reflex acts may supervene.!

J. The compression undergone by the nerve-filaments which give
origin to the brachial plexus, is far from being the only organic
cause capable of producing cervical paraplegia ; the latter may still
show itself in consequence of lesions which act upon the spinal
cord itself.

If it is true that very severe compression, carried so far, for
instance, as to flatten the cord in a marked manner, has necessarily
the effect, when bearing on the cervico-brachial region, of paraly-
sing the four extremities, it is, on the other hand, demonstrated by
observation that a lesser pressure, affecting the same region, may
under certain conditions result in occasioning a motor paralysis
confined, for some time at least, to the two upper extremities or
even to one of them.

In order to account anatomically and physiologically for this
phenomenon, which clinical observation has set prominently forth,
it has been proposed to admit that the conductors for the volun-
tary motor incitations of the thoracic members occupy, in the
anterior columns of the cervieal cord, a more superficial plane than
that occupied by the conductors of the same incitations for the
inferior extremities. It follows naturally from this that the two
orders of conductors may be separately and singly injured.?

Whatever be the value of this interpretation, there can be no
doubt, gentlemen, I repeat, as to the existence of the form of para-
lysis of the upper extremities to which I have to call your atten-
tion. Iere, besides, is a summary statement of the peculiar
features under which it presents itself, which allow it to be dis-
criminated from the cervical paralyses connected with peripheral
compression of the nerves. In the latter, as you know, the loss of
motor power is accompanied and preceded by acute pains (psendo-

t “(n Cervical Paraplegia from Compression of Nerve-trunks,” see Brodie ;
“ Tnjuries of the Spinal Cord,” in ¢ Medico-Chirurgical Transactions,’ 1837, t.
20, p. 131 ; Marshall Hall, in € Medico-Chir. Trans.,” 1339, t. 22, p. 216;
Niemeyer, ©Speciell. Pathol.,” t. ii, p. 358; Prof. Rosenthal, °Canstatt’s
Jahresbericht,” 1866, 2 Bd. 1 abth., p. 45, and ¢ Nervenkrankh.;’ Benedikt,
‘ Elektrotherapie,’ t. ii, p. 316 ; J. A. Michaud, *Sur la méningite et sur la
myélite dans le mal vertébral,” Paris, 1871, p. 56.

2 See Brown-Séquard, ¢ Journal de la Physiologie,” &e., t. vi, 1865, p. 130,
631, and G32. Kulenburgh, ® Functionellen Nervenkrankh.,” Berlin, 1871,

P- 379:
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neuralgias), followed sooner or later by anasthesia, a more or less
well-marked atrophy of the muscular mass supervenes with gereater
or lesser rapidity, together with diminution of faradaic reaction.
The reflex acts in the paralysed members are diminished or sup-
pressed.

Cervical paraplegia arising from antero-posterior spinal compres-
sion, on the contrary, presents itself with quite other characters.
Here, the muscles for a length of time preserve their volume as well
as their electrical properties. The sensibility of the paralysed mem-
bers may not be markedly modified ; lastly, not only do the reflex
phenomena persist, in these members, but they even show them-
selves sometimes manifestly exalted. This eireumstance which, of
1tself, wounld suffice to demonstrate that the lesion does not bear on
the peripheral course of the nerves has already been pointed out, in
a case recorded by Dr. Budd, which forms part of a very interest-
ing memoir, the publication of which goes back to the year 1839.1
The patient was a scrophulous young girl, affected with caries of
the cervical vertebrze, in whom a retro-pharyngeal abscess was
subsequently developed. For nearly two years the paralysis was
confined to the upper extremities ; it afterwards invaded her vight
lower extremity. Under the influence of different stimuli, as like-
wise during the acts of micturition and defeeation, more or less
energetic movements supervened in this limb, and also occasionally
but always to a minor degree, in the upper extremity of the same
side.

A case recorded by Dr. Radeliffe must be approximated, in
certain respects, to that of Dr. Budd.?

e. There is also, gentlemen, another method by which an altera-
tion of the cervico-brachial region of the spinal cord may deter-
mine a motor paralysis limited to the upper extremifies. You are
aware that, in certain cases of infantile spinal paralysis cervical

1 Pathology of the Spinal Cord,” in ¢ Med.-Chir. Trans.,” 1839, t. 22, p.
I41-

= A case noted in Oppolzer’s © Clinique’ by Dr. Schott, and another case
observed by HH. Vogel and Ditmar, are also examples of slow compression,
bearing on the anterior part of the cervieal region of the spinal cord, and
having determined a motor paralysis limited to the upper extremities. These
two cases have heen referred to in an interesting work by Dr. Emil. Rollet,
“ Krankheits-Erscheinungen in Folre von Compression der oberster Dorsal-
stiicks des Ruckenmarks,” in ® Wiener Med. Wochenschr.,” Nos. 24, 25, 26,
aud ¢ Canstatt’s Jahresh.,” 1865, t. 3, p. 30.
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paraplegia, is observed when the systematic lesion of the an-
terior cornua of grey matter remains confined, for a certain
height, to the brachial enlargement. The paralysed members
then present, from the outset, an extreme flaccidity, the result
of loss of tone by the muscles; the reflex acts are more or
less completely abolished, and the wasted muscles answer no
longer to the faradaic stimulus. Sensibility, as a general rule, 1s
changed in nothing.

An acute partial myelitis, having the same position, would
produce nearly the same effects,! and the same may be said of a
tumour which, primarily developed towards the centre of the
cervical cord, should principally extend forward so as to affect
chiefly the grey substance of the anterior cornua. Only in the
latter case the aspect of the symptoms would be necessarily more or
less profoundly modified, on account of the relatively slow evelu-
tion of the lesion and of its extension, mevilable as 1t were at a
given moment, either to the white columns or to the posterior
regions of the grey substance. However this may be, we might
quote some instances where a cervical intra-spinal tumour deter-
mined a paralysis in the upper extremities which, in many respects,
approximated to the infantile type. In reference to this matter, I
shall confine myself to pointing ount a case, recorded by Dr. Gull,
where the patient was a child of eight months, in whom a solitary
tubercle had developed at the inferior portion of the cervical en-
largement, on a level with the origin of the sixth and seventh
cervical nerves. The paralysis at first gradually invaded the right
superior extremity ; then, at the end of fifteen days, 1t had ex-
tended to the left upper extremity. Two months after the invasion
of the first symptoms, the paralysed members which were greatly
wasted, hung flaccid and powerless on either side. The abdominal
members were weak, but the little patient could move them volun-
tarily. Death supervened six months after the appearance of the
paralysis. Up to the last moment, voluntary movements persisted
to a certain extent in the lower extremities.?

T will dwell no longer here upon this last variety of cervical
paralysis of spinal origin; it shall, besides, form the subject of a
detailed study.

1 <Ollivier d*Anger,’” t. ii, p. 319, 3e édition.

2 ¢Guy’s Hospital Reports,” 1858, p. 206, Case 32. See also Case 15 of
the same work, 1856, p. 181, where the cause was probably a glioma.
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I1.

I propose now to offer some remarks relative to a certain number
of symptoms which are occasionally manifested in consequence of
lesions by compression either of the cervical region or of the upper
portion of the dorsal region of the cord.

The symptoms in question deserve all the more to detain us
because, on the one hand, they have hitherto, generally speaking
at least, been little remarked ; and because, on the other hand, they
may for several weeks or longer exist ina state of isolation, that is
to say, independent of all motor paralysis of the limbs, thus con-
stituting as it were, during that time, the only clinical revelation of
the spinal disease.

a. You are not unaware that more or less marked oculo-pupillary
disorders are rather frequently the product of tranmatic lesions, bear-
ing on the cervieal or superior dorsal cord. Sometimes we find dilata-
tion (myosis spastica), sometimes, on the contrary, contraction of the
pupil {(myosis paralytica) , under such circumstances ; they occasion-
ally affect but one eye, occasionally both are taken at the same
time. In the same eye, the two orders of phenomena may oceur
in succession, and then spasmodic dilatation precedes paralytic con-
traction.! These facts, at the present day, form part of the
common stock of knowledge.? But what is perhaps less known
is the fact that mydriasis, resulting from permanent irritation of
the cilio-spinal region determined by a tranmatic cause, may subsist
continuously, during several weeks, without the addition of paralysis
of the extremities, as was demonstrated by a case recorded by
Dr. Rosenthal, to which I will shortly return.

Similar modifications of the pupil may be shown in connexion
with lesions by compression of the superior regions of the cord.
Mr. Ogle has referred to their existence in several cases of cervical
Pott’s disease. In a ecase of the same kind, published by Dr. A.
Eulenburg,® the pupil remained very evidently dilated for four
weeks, after which it gradually resumed its normal dimensions.

! Gerhardt, © Centralblatt,” 1865, p. 10.

¥ Leudet, © Mém. de la Société de Biologie,” 1863, p. 105. Rendu, “Des
troubles fonctionnels du grand sympathique observés dans les plaies de la

moelle cervicale.” In © Archives Gén. de Méd.,” Sept., 1869, pp. 286—297.
A. Eulenburg und P. Guitmann, © Pathologie des Sympathicus,” Berlin, 1873,

P- 9-
& A, Eulenburg, ° Greifswalder Med. Beilrige,” 1864, iii, pp. 81, 88,
YOL. II., 3
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The osseous affection in this patient seemed to occupy the last
cervical vertebra and the first three dorsal vertebree. A case reported
by Dr. E. Rollet, from Oppolzer’s clinique,! is peculiarly inter-
esting as regards the question at issue, because it shows dilatation
of both pupils, accompanied by a certain degree of protrusion of
the ocular globes, preceding by some time the development of motor
paralysis in the lower extremities. The cause was the existence of
tuberculosis, occupying the third and fourth dorsal vertebra, which
had determined by compression the softening of the anterior
columns in the corresponding region of the spinal cord. It would,
no doubt, be easy to multiply examples of the same nature.

6. I would, in the second place, notice in a very particular
manner the cougt and the dyspuea which, in compression of the
upper regions of the spinal cord, may exist, as isolated symptoms,
long before the appearance of paraplegia. When combined with
the neuralgic pains, which, in such a case, naturally occupy the
superior part of the thorax, these symptoms have sometimes repro-
duced the semblance of incipient phthisis, so closely as to render
mistakes easy; this is a circumstance to which the practical sense
of Dr. Gull has not failed to give suitable prominence, and, with
reference to this, he mentions a case which I think it useful you
should know, at least in a summary manner.

The patient was a baker, aged thirty years, who at the time of ad-
mission to Guy’s Hospital, had been suffering for about two months
from congh and dyspneea, accompanied by pains in the upper part
of the back, as well as in the right shoulder, by frequent perspira-
tions, by a certain degree of wasting, and, lastly, by prostration.
Four days after his entrance he suddenly found himself unable to
pass water voluntarily, and fifteen days later his knees became pain-
ful (? spinal arthropathies), whilst at the same time the thoracie pam
mcreased ; then the power of movement began to diminish in the
lower extremities. Motor paralysis progressively supervened in these
members, and soon showed ifself complete and thorough. Sensi-
bility was also naturally lessened in the paralysed members and in
the whole of the lower portion of the trunk, to a level with the
third rib. A vast bedsore having supervened in the sacral region
the patient succumbed about four months after the invasion of the
first disorders. The spinal cord was found softened, on examination,
for about an inch in extent, throughout its whole breadth, at the

! Loe. cit., ¢ Caustatt’s Jahresb.,” 1863, t. iii, p. 0.
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first dorsal vertebra. A tumour as big as a filbert was attached to the
inner surface of the dura mater; it had determined the compression
of the cord, from before backwards, on a level with the softened
point. The lower lobes of both lungs presented the lesions of
recent pneumonia; no trace of any anterior lesion could be dis-
covered in these organs.t

Symptoms, analogous in every respect to those which have just been
mentioned, are likewise found in another case, also recorded by Dr.
Gull, in which the spinal affection was not the result of compression.
It was constifuted by an ¢wduration which occupied the cervical
enlargement.?

¢. Various gastric disorders, and particularly of¢-recurving
vomiling, should have a place among the phenomena which are
sometimes connected with the first symptoms of cervieal spinal com-
pression. This symptom showed itself very remarkably in a case
where the affection was due to an intra-spinal tumour (probably a
clioma), which occupied the central part of the cord in the lower
half of the cervical enlargement.? It existed also in the little
patient mentioned above,* who suffered from solitary tubercle,
developed in the same region. It is proper to put these digestive
derangements on a parallel with the gasiric crises of locomotor
ataxia and general spinal paralysis;® but it is especially 1mportant,
from the standing point of pathological physiclogy, to point out
that very tenacious, very persistent vomiting is, apart from all
cerebral commotion, a rather frequent immediate symptom in con-
nection with spinal lesions occasioned by fracture of the cervieal
vertebre. This fact has been already noticed, though in a passing
way, by Brodie ; but if has been decidedly demonstrated by the inter-
esting statistics of Dr. Gurlt, based upon the analysis of 300 cases
of fracture of the cervical vertebrae occurring in different regions.’

1 W. Gull, * Guy’s Hospital Reports,’ 3rd series, t. ii, 1856, Case 1, p. 145.

2 Same collection, Case 16, p. 185.

* Gull, loe. eit., t. ii, p. 184, Case 15.

4 Gull, loc. cit., t. iv, p. 206, Case 32.

5 Charcot, ¢ Lectures on Diseases of the Nervous System,” 2nd series,
ch. viil.

¢ . Gurlt,  Handb. der Lehre von den Knochenbriichen,” 2th 1 Lief, 1864,
p. 62. In one of Brodie’s cases the vomited fluid was of a blackish colour.
The mucous membrane of the stomach was mottled with eechymotic patehes ;

and the eavity of the organ was filled with a fluid like coffee dregs, in one of
the cases recorded by Gurlt (No. 35).
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d. Difficulty of deglutition, of more or less intensity and persistence,
and Ziccough, may be approximated to the gastric derangements in
question. They supervene in the same circumstances, and, in cer-
tain cases of compression of the cervical cord, sometimes make
their appearance long before that of the paralysis of the extremities.
The same may be said with respect to the functional disorders of the
bladder and rectum,® and the latter fact contrasts remarkably with
what we have learned with respect to the behaviour of these organs,
when the compression bears on the dorsal cord. This is a point
which it was of interest to elucidate.

e. 1 shall merely mention the epileptic attacks which sometimes
show themselves, in a periodic manner, in patients suffering under
spinal lesions from compression. Contrary to what might have been
supposed from the well-known effects of sections of half the spinal
cord, in certain animals, epilepsy in man appears to be compara-
tively rather a rare result of spinal lesions. However, T have been
able to collect, with care, ten cases of this kind, about half of
which relate to lesions of the cervical cord determined by
compression.

The most remarkable of these cases is undoubtedly that which
was published in 1862, in the ©Gazette des Hopitaux,” by M.
Duménil, of Rouen® You will not confound these general con-
vulsions of spinal origin with the symptomatic group described by
M. Brown-Séquard under the name of spinal epilepsy, to which we
have several times already called your attention in the course of
these lectures.* The convulsions, whether tonic or clonic, are

1 Gull, loe. cit., Cases 15, 32.

2 Gull, loc. cit., Cases 1, 15, 16.

3 A, Duménil, loc. eit., p. 478. See also the observations of Geddings, of
Baltimore. (Brown-Séquard, ‘ Journal de la Physiologie,” t. vi, p. 633); of
Webster (: Medico-Chirurgical Trans.,’ 2nd series, t. viii), of Gendrin (* Ollivier
d’Angers, t. ii, pp. 502 and 520), of Charcot and Bouchard (Bouchard, * Des
dégénérations secondaires de la moelle épiniere®), extract from the ¢ Archives
Ghunérales de Médecine,’ 1866, p. 32; in the latter case the compression bore
rather upon the bulbus. As regards epilepsy in connection with lesions of the
dorsal and lumbar regions of the spinal cord, see Leudet (° Archives de Méd.,”
1863, t. i, p. 266), ¢ Ollivier, d’Angers,” ge édition (1837, t. 1i, p. 319) ; Rilliet
et Barthez (t. iii, p. 589, 1839); Michaud (*Sur la méningite et la myélite,”
Paris, 1871, p. 50) ; Brown-Séquard (* Researches on Epilepsy,’ p. 11); West-
phal (¢ Archives de Psychiatrie,” t. i, p. 84, 1868); ©Ollivier, d’A ngers,” (t. ii,.

p- 319)- . :
4 Charcot, ¢ Lectures on Diseases of the Nervous System,” 1st series

pp. 201, 202,
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limited, in the later cases, you know, to the parts situated below
the lesion of the spinal cord.

/. One of the most interesting, but also, if I do not mistake, one
of the least noticed facts of the symptomatology of cervical spinal
lesions is, beyond contradiction, the permanent retardation of the
pulse, which is sometimes found as a consequence of these lesions.

Surgical observation has long since recognised that fractures of
the cervical vertebrz have rather frequently the effect of giving rise
te a remarkable slowness in the pulsations of the heart. Such, in
particular, is the result of fractures affecting the sth and 6th
cervieal vertebrae, In such circumstances, Mr. Hutchinson has seen
the pulse—which always, according to him, remains regular, con-
trary to what occurs in case of cerebral shock—give only forty-
eight beats per minute.! According to Dr. Gurlt, whose important
statistics I have already commended to your notice, the pulsations
may even descend to thirty-six and to twenty. Fractures of the 1st
dorsal appear to be of themselves capable of inducing slowness of
the pulse.* It is understood that all interference from cerebral con-
enssion is eliminated in these cases. As a rule, slowness of the
pulse in connection with fractures of the cervical region is an essen-
tially transitory phenomenon, and soon gives place to a very marked
acceleration, which is almost always a bad omen.

It sometimes happens, however, that it persists as a permanent
symptom for several weeks. In reference to this, T would revert
to the case of Dr. Rosenthal, of Vienna, mentioned above. A child
of fifteen years received a blow, which struck it in the region of the
sixth cervical vertebra. Symptoms of a slight and quite transitory
cerebral shock immediately showed themselves, accompanied by
hemiplegia of the right side, which did not last more than twenty-
four hours. Nevertheless, during the four weeks following the
accident, besides the dilatation of the pupil, already mentioned,
it was remarked that the number of heart-beats remained
permanently lowered to a very notable extent. The pulsations
oscillated between 56 and 48 per minute. The patient completely
recovered.

! Hutechinson, *“On Fractures of the Spine,” ° London Hospital Reports,’
1866, t. iii, p. 360.

* Gurlt, loc. cit,, p. 50, obs. 61, borrowed from Hughes ( Dublin Hosp.
Beports,’ t. ii, 1855, p. 145), and ohs. 22 reported by Tyrrel (‘ London Med-
and Phys. Journal,’ t. 61, new series, vol. vi, 1829, p. 232).
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Does not this undoubtedly most remarkable case render if already
highly probable that the phenomenon of permanent slow puise may,
in certain circumstances, be observed, with all its consequences, after
irritative lesions of the cervical cord, apart even from all traumatic
influence ? I say “ with all ifs consequences,” because in reality,
as you will acknowledge in a moment, permanent slow pulse is far
from being an indifferent phenomenon, if it but happen to be very
distinetly marked.

Apart from traumatic lesions of the cervical cord or medulla
oblongata, slow pulse, in the opinion of the few authors who have
studied it, is only observed as a consequence of certain organic dis-
eases of the heart—aortic insufficiency, fatty degeneration of the
ventricular muscles,! or the presence of fibrinous deposits (? infarc-
tus) in their tissues.* I am far from wishing to deny that the pheno-
menon of slow pulse may, in fact, have its starting point in an organic
lesion of the heart. But I must declare that T have three times
observed this persistent phenomenon, in a very marked form (20,
30 beats a minute), established permanently, for several years, in
aged inmates of this refuge ; and that, in these three cases, after an
attentive anatomical verification, the heart was found either quite
healthy, or merely presenting changes of a most common-place kind,
especially at such a period of life.” Hence, I have been induced to
ask myself whether, at least in cases where cardiac lesions are
absent, the organic cause of the slowness of arterial pulsations
would not reside in the cervical cord or medulla oblongata rather
than in the heart. It is true that the anatomical investigations
which I undertook in reference to this subject have remained
till now without any definite result. But it is important to
observe that they date from a period when our means of explora-
tion, in all that relates to the nerve-centres, were much less power-
ful than they have since become.

1 W. Stokes, “Observations on some cases of permanently slow pulse ”
(‘ Dublin Quarterly Journal of Medical Science,” Aug. 1, 1846). ¢ Traité des
maladies du cceur et de I'aorte,’” trad. par le Dr. Sénac, pp. 138, 332, 308, 315,
337. R. Quain, ¢ Medico-Chir. Trans.,’ t. xxxiii.

2 Ogle, * Fibrinous masses deposited in the substance of the heart’s walls ;
remarkable slowness of the pulse; epileptic seizures ™ (* Pathological Society,’
1863, p. 89.

3 The heart, on auscultation and percussion, did not exhibit any sign of alter-
ation in a very interesting case of permanent siow pulse with fainting and epi-
leptic fits, published by M. A. Rofureau, in ‘I’'Union Médicale’ (rer Mars,
1870, No. 25, p. 331). See also Note B.
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If T insist, gentlemen, on permanent slow pulse considered in its
possible relations with spinal or bulbar lesions, it is not only
becanse this phenomenon is one the interpretation of which is of the
highest interest to pathological physiology, but also because, as I
gave you to understand, just now, that serious phenomena are very
usually superadded, which are capable of occasioning death, with
rapidity. These phenomena are thus constituted. They supervene
in paroxysms, recurring irregularly at more or less remote periods ;
sometimes they appear with all the characters of syncope; some-
times, as regards the symptoms, they partake of the nature of those
of syncope and of the apoplectic state ; there are finally cases in which
epileptiform movements are superadded, which are especially notice-
able in the face, with change of colour, foaming at the mouth, &e.
The pulse, which, in the interval of the crises, beats on an average
30 or 40 times a minute, becomes still slower during the fit, and
may descend to 20, or even to 15 pulsations. It may even stop
for a moment, and sometimes altogether. The state of syncope
always opens the scene ; the apoplectic state with stertorous sleep
then supervenes, at the moment when the pulse, which had been
for an instant suppressed, reappears, and when the pallor of the
features gives place to redness of the countenance. The epilepti-
form convulsions which ocecasionally appear, supervene under the
self same conditions.

The array of symptoms remains invariable, gentlemen, as my
three observations demonstrate, whether there be organic lesions of
the heart, well and duly attested, or whether these lesions be non-
existent. What then is the origin of the slowness of the pulse and
of the superadded phenomena,in cases of the last kind? I am
much inelined to believe, 1 repeat, that 1t should be sought for in
the spinal cord or medulla oblongata. In the absence of per-
sonal observations adapted to decide the question, I can base my
hypothesis not only on what has been just said on the effects pro-
duced by traumatic irritation of the superior regions of the cord,
but also on the knowledge of a peculiar fact, which is extremely
remarkable, though it has hitherto, I know not wherefore, re-
mained in the shade.

The case belongs to Dr. Halberton, who published it in the
¢ Medico-Chirurgical Transactions,” of London, for 1844.! The
patient was a gentleman, aged 64, who fell upon his head, whilst

! T. H. Halberton, “ A case of slow pulse with fainting fits, which first came
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out hunting, and lost consciousness at once. He was obliged to
keep his bed several weeks, complaining of acute pain in the neck,
and much difficulty in moving his head. This difficulty persisted
for a long time ; however, during the two years subsequent to the
accident, he could follow most of his favourite occupations, with
rore or less ease. Not until the end of these two years, did the
first syncopal crisis, a fainting fit, supervene; and it was then
noticed for the first time that the puise had become permanently
slow. During the subsequent two or three years, the paroxysms
were repeated, and at shorter and shorter intervals, whilst the fits
became longer. Generally, in these crises the syncopal state soon
gave place to the apoplectiform and epileptiform phenomena which
I have mentioned. The pulse which under ordinary conditions
gave an average of 33, fell to 20, and even to 15 at the approach
of the attack, and it ceased for a moment to beat when this had set
.

Death supervened in one of these crises, and the following signs
were observed at the autopsy, which was made by Lister. The
upper portion of the spinal canal, and the occipital foramen were
considerably narrowed in the antero-posterior direction, so that the
little finger could scarcely be passed info the latter orifice. The
dura mater and the ligament which covers the posterior part of the
body of the axis, were very much thickened. The atlas preserved
its normal position, but the articulations which unite it to the
occipital bone had undergone osseous anchylosis, so that no motion
was possible. The mfr]ulla oblongata was very small and very
firm. The heart was large, the ventricle walls rather thin, but
apart from a certain degree of thickness of the endocardium in
several cavities, it presented no alteration worthy of notice.

The author does not hesitate to attach all the symptoms noted
in his interesting observation—permanent slow pulse, fainting fits
followed by apoplectiform and epileptiform symptoms—to the
effects of the compression undergone by the cervical cord and
medulla oblongata, owing to the diminution of calibre presented by
the vertebral capal and occipital foramen. 1 endorse his opinion
without reserve.!

on two years alter an injury of the neck, from a fall™ (* Med.-Chir. Trans.,’
t. 24, London, 1841).

V' Permanent slow pulse with fainting, apoplectiform and epileptiform fits are
sometimes seen as sequele of diphtheria. There is reason to believe, from
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This is the place to remind you of the terrible accident which
somewhat frequently happens in Pott’s disease of the cervical
region; I rvefer to the rupture of the transverse ligament which
maintains the odontoid process on the axis, and the dislocation of
the process which is the consequence. The history of the effects of
the abrupt compression of the cervical cord and medulla oblongata
which then supervenes is not adapted for long descriptive details ;
it is sndden death,—death sans phrase,—if 1 may use the word,—
which results. This accident, I repeat, is far from rare. Mr. Ogle
has, himself alone, collected four cases of this kind in the course
of his hospital work."

111.

To finish with all that relates to the history of slow spinal com-
pression, it remagns for me to say a few words in reference to the
particular symptoms which are met with when the lesion affects
the lumbar enlargement or the cauda equina. I will be brief on
this point, because it has not yet been, so far as I know, the object
of sufficient clinical research. The only facts to be noticed with
regard to the occurrence of profound alterations occupying the
lumbar enlargement throughout the whole of its inferior position
to the filum terminale are: the flaccidity of the paralysed limbs,
marked inertia of the anal and vesical sphineters, and diminution
or even suppression of reflex acts.* If the lesion should be situate
on one side only of the enlargement, let us say on the right side,
and, for instance, on a level with the third sacral pair of nerves,
extending a little above and below this point, the following pheno-
mena would be observed : right motor paralysis affecting little more

what precedes, that these symptoms, which writers have always sought to attach
either to an alteration of the ventricle walls, or to the formation of clots in
the cardiac cavities, arise in certain cases, af least, from a lesion affecting the
medulla oblongata or the superior cervical cord; this is a thesis the discussion
of which I reserve for another opportunity. See Milner Barry, © British
Medical Journal,” July, 1858; R. Thompson, °Medical Times,” Jan., 1860;
Eisenmann, “ Der rersache der diphtherischen Lahmungen™ (*Deutsche Klinik.,’
Juli, 1861, No. 29, p. 286) ; Greenhow, ¢ Clinical Society of London * (* The
Lancet,” May 4, 1872, p. 615).

! Ogle, ¢ Pathological Society,” 1863, p. 17.

¢ Brown-Séquard, © Diagnostic et fraitement des principales formes de para-
lysic des membres inférieurs,” Paris, 1864, p. 73. W. Ogle, ¢ Pathological
Society,” 1853, £.iv. ¢ Fracture of the last dorsal vertebra with destruction of
the spinal marrow.’
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than the leg and foot ; preservation of the sense of feeling on this
side in the paralysed parts; complete or nearly complete anzes-
thesia of the corresponding parts of the left side with retention of
voluntary movement. We should also find,—and this it is which
enables us to differentiate such a case from those where the hemi-
lateral lesion is seated higher in the cord,—loss of sensibility in
different parts of both sides of the trunk and inferior members,
especially at the anus, the perinzzum, and the knees.1

The consequences of compression of the nerves of the cauda
equina, naturally belong to the history of lesions of peripheral
nerves. The pseudo-neuralgic pains, motor paralysis, and anzsthesia
would necessarily vary in position and extent, and that according
to the mode of distribution and the degree of lesion of these nerves.
The sphincters of the anus and of the bladder should, in such a
case, remain generally intact, but bed-sores of rapid development
might form in the sacral region and on other parts of the lower
extremities.”

Here, gentlemen, will terminate our discourse touching the sym-
ptoms of spinal compressions. If time had permitted, I should have
been glad to show you, by the examination of particular instances,
what advantage we can derive from a knowledge of the facts
which we have registered, in the clinical observation of diseases of
the spinal cord. To my great regret, I find myself coerced to leave,
as a project for the future, this labour of applied investigation.

1 See, in reference to this, the very interesting observation, though not
followed by autopsy, reported by M. Brown-Séquard in the © Journal de la
Physiologie,’ t. vi, 1863, p. 624, obs. xxiii.

2 Brown-Séquard, loe. eit., p. 623 ; Knapp ( New York Journal of Medieine,’
Sept., 1851, p. 198); Desruelles, *Société Anat., 1852, p. 12; * London
Hospital Reports,” t. iii, 1866, p. 343).









LECTURE IX.

INFANTILE PARALYSIS.!

SUMMARY.—8pinal myopathies or myopathies of spinal origin.
General characters.  Localisalion of spinal lesions in the
anterior cornua of grey matter.

“ Infantile spinal paralysis.—1To be considered as a disease for
study. Symptoms.—Period of invasion, its modes ; second
period or retrogression of symptoms with localisation of muscular
lesions (muscular atrophy, arvest of development of the osseous
system, colduess of extremities, deformities, pavalylic cluli-
foot).

Patlological anatomy of infantile paralysis.—Lesions of
muscles at different periods ; fulty deposits. Lesions of the
nervous system ;  history (Charcot and Coruil, Vulpian and
Prévost, Charcot and Joffroy, Parrot, Lockhart Clarke and John-
son, Damaschino and Koger).  Localisation of lesions in lhe
anterior cornwa of grey substance.  Secondary alleralions ;
selerous transformation of uewroglia ; jfoci of disintegration ;
partial sclerosis of the antero-lateral columns ; alrvophy of
the anterior rools. Reasons tending to demonstrate that the
primary lesion resides in the nerve-cells.

GexTLEMEN,—Allow me to call your attention to a nosographical
group, which I propose to designate by the name of spinal myo-
pathies or myopathies of spinal origin.

Atrophic lesion of the muscles, varying in extent and intensity,.
is a feature common to all individuals of the group, and, in fact,
constitutes their most salient clinical characteristic.

Again, the muscular affections in question appear to be always.

1 This lecture, delivered at La Salpétriere, in July, 1870, was published in.
¢ La Revue photographique des Hépitaux,” in January and February, 1872,
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correlated with an alteration which, in a predominating, if not
exclusive, manner, oceupies certain well-determined elements of
the grey substance, namely, the apparatus of nerve-eells termed
molor, which, as you are aware, are sifuated in the anterior cornua
of the grey substance of the spinal cord.

Before entering upon a special study of the different affections
which constitute this group, suffer me to give you some preliminary
details, calculated to bring out the general characters which I
desire to indicate in a very summary manner.

Although thecentral grey substanceoceupiesa comparativelylimited
space in the spinal cord, it nevertheless is the most important part
of the spinal centre, viewed from a physiological standing-ground.
It will be enough for me to remind you that this central cord of grey
substance is the gangway for the transmission of sensory impressions;
that the volitional and reflex motor impulses should also neeessarily
pass through the grey substance—-so that, if this passage were cut,
the accomplishment of all these functions would be simultaneously
rendered impossible. But it seems to be now demonstrated that
all the parts of the grey substance are not indiscriminately quali-
fied for the execution of these different functions. In that limited,
that circumscribed space, which the grey substance oceupies in the
centre of the spinal ecord, we have reason to distinguish several
regions, several very distinet departments. Thus it is, for instance,
that M. Brown-Séquard, and, after him, M. Schiff, separates
physiolagically, in a very clear manner, what he terms the central
orey matter from the grey cornua. The transmission of sensory
impressions would seriously concern the first mentioned region
only (with, at least partially, the posterior cornua). As to the
anterior cornua they appear to be destined, above all, for the trans-
mission of motor impulses, and to have little concern with sensi-
bility.

Gentlemen, these results which are founded upon physiological
experiments, have been confirmed by pathology. For disease some-
times determines alterations that affect, singly and severally, the
different regions of the grey substance, and that in a manner
more satisfactory than the most skilful physiologist could effect.

This is precisely the case as regards those affections which we
are about to describe. They are determined by a lesion which
may occupy exclusively, or nearly so, the anterior cornua ; and
consequently, whilst the transmission of sensory imnpressions is
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modified in nothing, except perhaps in a merely accessory manner,
as if by chance, the motor functions are on the contrary pro-
foundly injured.

This absence of sensory change is a feature which differentiates
the diseases of the group from the different forms of myelitis
we shall soon have to study, and which, like the preceding, may
affect the central grey substance.

In these central myelites the inflammatory lesion bears indis-
eriminately on all points, on all regions of the grey substance ;
whence it follows that sensibility and movement are, of necessity,
simultaneously altered. The motor functions and museular nutri-
tion are alone affected, on the contrary, in cases of spinal myo-
pathies, properly so ealled, at least in pure types—types free from
any complication. And, since we are engaged in comparing myelitis
with spinal myopathies, let us also mention the following characters
which belong to the former and not to the latter.

The muscular affection is, in the latter case, confined {o the
muscles of animal life, particularly to those of the extremities ; the
trunk and the head are, indeed, far from being exempt; but the
functions of the bladder and rectum are generally respected.

Contrary to what takes place in ordinary myelitis, it is also rare
to see eschars (bed-sores) or other disorders of the nutrition of the
skin in spinal myopatihies, even in the most serious cases.

Finally, the exaltation of reflex action, the different forms of spinal
epilepsy which are seen in certain myelites, and the permanent con-
tracture which is superadded,—and which also constitutes one of
the symptoms of sclerous diseases of the white antero-lateral
columns at a certain stage of development—all these are absent in
cases of spinal myopathies.

In short, gentlemen, lesions of the muscular system of animal
life, whose presence is betrayed by motor impotence and by wasting,
of a more or less marked degree, are, as I have indicated, the pre-
dominating clinieal characteristic of the diseases which compose the
nosographic group which we propose to study together. Bat, in
reference to this, it 1s proper to lay down an important distinetion.

Sometimes, motor impotence displayed in a certain number of
muscles or groups of muscles is the first symptom which observa-
tion detects. The muscle is first paralysed; the motor functions
are more or less completely annulled ; alteration of the muscular
structure appears only to take place in a secondary manner.
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At other times, on the contrary, the affected muscles are, from
the outset, the seat of very marked trophic derangements; and,
in such cases, the lack of motor power seems to be in some sort
proportionate to the degree of atrophy which the muscles undergo.

These are two extreme types, connected together by numerous
intermediate cases; for frequently, most frequently perhaps, the
stricken musecles are both paralysed and atrophied, and, besides,
more or less completely altered in their structure.

The disorders which we are about to assemble under the same
heading have been hitherto entirely separate, in nosography, as
though they were radically distinet diseases. As an example, 1t
may suffice to quote infantile spinal paralysis, general spinal
paralysis, recently deseribed by M. Duchenne (de Boulogne), and
which has not yet been allowed right of domicile in the standard cate-
gories, glosso-labio-laryngeal paralysis, certain forms of progressive
muscular atrophy, &e. 1 trust to demonstrate that the bringing
together of these diseases, which we are about to attempt, will
render evident some common characteristics which, up #o the
present, have been ignored.!

1 All the muscular atrophies, developed under the influence of a spinal
lesion (spinal amyotrophies) may be reduced to two fundamental groups. In
one group, the disease is evolved, anatomically and elinically, in an acute or even
a superacute manner. In the other, it assumes in its course the characters of a
primarily chronie disease. We have here grounds to make a marked division.

The group of rapidly developed spinal amyotrophies, however circumseribed
it may be, already offers a tolerably vast field for study ; for the lesions of
the spinal cord which may entail the speedy development of museular atrophy
are many. We may mention, as examples, acufe central myelitis, i. e. principally
localised in the grey substance, kematomyelia, different forms of fraumatic
myelitis, whether due to sudden compression caused by displacement of a frac-
tured vertebra, or arising from a wound produced by an instrument penetrating
the rachidian eanal ; and, finally, infantile paralysis.

Amongst these spinal lesions, so different in origin and in nature, there is
one whose fundamental anatomical charaeteristic is to connect itself systemati-
cally, so to say, with the regions of the grey substance occupied by the great.
motor cells, whose atrophy and even complete destruction it determines. This
affection, which is no other than infantile paralysis, constitutes, consequently,
in the group of acute spinal amyotrophies, a remarkable type which ought,
first to be examined, because the medullary lesion and its results are here pro-
duced under eonditions which are comparatively simpler and therefore more
favourable for analysis than anywhere else. (* Cours d’ Anatomie Pathologique:
de la Faculté,” Avril, 1874.)
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I

But it i1s time, gentlemen, to leave these preliminary considera-
tions, which are too general not to be somewhat vague, and to enter
upon an analysis of the facts. We will select as a standard the
singular disease which is commonly known by the name of infantile
paralysis. That is, in fact, one of the most remarkable types of
the group; the specific characters are Lere displayed in the most
striking manner ; hence, of the kind, infautile paralysis may be
presented as a model disease for study ; for, if we succeed in rightly
rendering evident to you the most salient features of its history the
task which remains to be accomplished will have been made easy,
as I think you will acknowledge.

You are aware that the disease in question is one which, up to a
certain point, pertains to childhood. In fact, it is most frequently
developed between the ages of from one to three years.! After
five, the cases are rare ;> and after ten, they are altogether excep-
tional.® But it is important to observe, gentlemen, that we may
find developed in the adult, and even at a mature age, an af-
fection which differs in nothing essential from infantile paralysis;
so that, side by side with the spinal paraiysis of childlood, we have
reason to make a place for spinal paralysis of the adulf. 'This is
a point which M. Duchenne (de Boulogne) has prominently set
out, which other observers have recognised also,* and which I shall
note in my turn.

I shall state in a few words the sympfoms which characterise
this affection ; and, for greater clearness, we will distinguish, in our
description, the existence of two periods.

First period.—1°. The mode of invasion of infantile paralysis is,
you are aware, a most remarkable one. The disease has an abrupt,
sudden beginning, generally ushered in by intense fever, either with

1 Laborde, €De la paralysie (dite essentielle) de Ienfance,” Paris, 1864,
p. 98.

* Laborde, loe. cit, p. 63. Heine, ¢ Spinale Kinderlahmune,” ze Aufl, Stutt-
cardt, 1860, p. Go.

% Duchenne (de Boulogne) fils, * De la paralysie atrophique graisseuse de
T'enfanee,” Paris, 1864, p. 21.

4 Duchenne (de Boulogne) ° De l’cicetusatmn localisée,” e édit., 1842,
P 437; M. Meyer, ¢ Die Eleetricitat und ihre Anwendung,” &e., BEllll‘I, 1868,
p. 210 ; Roberts, in Reynolds’ © System of Medicine,” p. 169.

VoL, 1I. t?)
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or without accompanying convulsions, or other cerebral symptoms,
and sometimes transient contractures.

This initial fever, to which we have just called your attention, 1s
observed, I repeat, in the majority of children ; however, it may
sometimes, it would appear, be altogether absent.!

However this may be, the paralytic symptoms show themselves
with sudden completeness; between day and morrow, and from
the very outset, they have reached their summum in extent and
intensity. These paralytic symptoms present great diversity as
regards the parts affected. At times, the paralysis is absolute,
complete, and affects the four extremities, or three of them: again,
it may take only one lower extremity, or even one of the superior
extremities ;% at other times, but very rarely indeed, it affects both
superior extremities ;* finally, there are cases where the paralysis,
attacking the inferior extremities alone, assumes the paraplegic
form.

To sum up, we observe here a complele absolule paralysis, with
flaccidness of the extremities, and with abolition or diminution of
reflex excitability, but—and this is a point on which I still lay
stress—without any trace of loss of sensibility, of dermal necrosis,
or of functional derangement of bladder or rectum.*

Does pain or formication exist, at the commencement, which would
indicate at least a temporary participation of the central grey sub-
stance ? Some observations made by MM. Duchenne and Heine,
in the case of children old enough to furnish information on this
subject, tend to establish an affirmative. The symptoms remarked
in the adult, in similar cases, go to support this opinion, as we shall
see elsewhere. This, however, is most frequently but a transitory
and incidental phenomenon, and, indeed, the absence of any marked
“alteration of sensibility, contrasting with so complete and absolute
a motor paralysis, is one of the most striking characters of infantile
paralysis.®

Here also is another feature. At a period very close fo the ontset

I R. Volkmann, * Ueber Kinderlihmung und paralytische contracturen,”
in “Sammlung Klinischer Vortrige,” No. 1, Leipzig, 1870, pp. 3, 4.

= . Volkmann, loe. cit.

3 Duchenne (de Boulogne) fils, loc. cit., pp. 13, 18 ; L. Clarke, * Med.-Chir.
I'ransactions,” t. 1i, 18685.

4+ Volkmann, loc. cit. 'This author remarks that the sexunal functions, in the

adult, are not interfered with.
5 Duchenne (de Bounlogne) loe. cit., Volkmany, loc. cit., &e.
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of the disease, faradaic contractility is diminished in a great number
of the paralysed muscles, and extinguished in several of them ; this
is an important phenomenon, which M. Duchenne (de Boulogne) has
several times verified after the fifth day, but which is more frequently
met with on the seventh and eighth days. I may here remind you that,
according to some authors, galvanic contractility may still set in
action muscles which faradisation no longer affects. Every muscle
which, after the lapse of a few weeks from the invasion of the dis-
ease, does not react is threatened with destruction for life.!

Such, gentlemen, are the more salient characters of the first period
of infantile paralysis; I request your permission to sum them up in
a few words:

1°. Abrupt invasion of the motor paralysis which, at the first
blow, attains its summum of intensity, either subsequent to a more
or less intense febrile state, or in the absence of fever.

2°, Prompt diminution and even apparent abolition of faradaic
contractility in a certain number of muscles smitten with paralysis.

3°. Absence of marked disturbance of sensibility—of paralysis
of rectum or bladder ; absence of eschars or other cutaneous trophic
disorders.

Second period.—Gentlemen, regression of the symptoms we
have just discussed inaugurates the second period of infantile
paralysis. It begins to show itself from the second to the sixth
month after the invasion; sometimes sooner, sometimes later. 1t
takes several months to complete 1ts work—six months, in some
cases, according to Volkmann. Fight or ten months after the inva-
sion,—an epoch which marks the close of this retrograde period,—
the museles which have not recovered their functions may, according
to most observers, be considered as for ever injured, as irreparably
lost. On the other hand, the improvement which may take place
does not, as a general rule, show ifself in every point. In ordmary
cases, there are always some muscles, occasionally those of an entire
extremity, or only those of a particular region of a member, in
which the lesions continue, on the contrary, to make progress for a
certain time still; then they persist indelibly, and offer to the observer
a serles of phenomena which deserve to detain us for special study.

! Volkmann, ¢ Klin. Vortrize,” p. 5. On the other hand, judging from my
own experienee, I find that, oceasionally, muscles which have long ceased to

react, may regain their faradaic contractility and recover their functions, more
or less completely.—G. S16ERsON.
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. Atrophy soon becomes manifest in those muscles in which
furadaie contractility has not reappeared. One does not always
correctly apprehend the extent of this atrophy, because it 1s often
masked, we must remember, by an accumulation of cellulo-fatty
tissue. It constitutes, nevertheless, one of the salient features
of infantile paralysis, and seems to show itself more quickly, in
this disease, than in cases of lesions of mixed nerves, where, how=-
ever, it is very rapid. Thus, according to Dr. Duchenne (de Bou-
logne), it is already very evident at the end of @ mountk, in infantile
paralysis ; and there are cases, thongh indeed very rare, in which
it may be remarked even from the first days.

b. Arrestof development of the osseous syslem.—We have to note
here an important feature deseribed by M. Duchenne (de Boulogne),
and after him, by Herr Volkmann, namely, the arrest of develop-
ment of the osseous system. The atrophy which affects the bones
is not at all in necessary proportion to the degree or extent of the
muscular paralysis and wasting.

Thus, according to a remark of Duchenne (de Boulogne) an ex-
tremity, stricken with infantile paralysis, may have lost most of ifs
muscles, and yet be no shorter than that of the opposite and healthy
side, except by two or three centimétres; whilst, in another case,
the loss in length of the paralysed extremity may reach five or six
centimétres, although here the muscular lesion may have remained
localised in barely one or two muscles at most, and may have
allowed a prompt recovery of motion.! I. Volkmann, also, has
observed cases of considerable shortening of the affected member in
children who, on account of the slight degree of alteration in the
muscles of the fect, and the small extent of essential deformations,
scarcely halted at all, and kept on their legs a good part of the day.
He states that he has four or five times noticed, that an infantile
paralysis which was quite transient, and which issued a few days later
in complete recovery of the functions of the muscles, was neverthe-
less followed by trophic osseous lesions which lasted for life.

It would be difficult to find an example better adapted to
establish the direct action of lesions of the central nervous system

1 ¢« De Pelectrisation localisée,” 3e édition, 1852, p. 400.

2 R. Volkmann, loc. eit,, p. 6. “Even in very circumseribed and very
incomplete infantile paralysis, the trophic disorder in question may affect the
limb throughout its whole extent ; traces are frequently found in the trunk,
the pelvis, the shoulders, and in some cases, even in the head.” Id. loe, cit.
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over the nutrition of the osscoms parts, since it is impossible, in
such circumstances, to appeal to the influence of prolonged fune-
tional inertia.

e. Coldness of the extremilies.—Another phenomenon, which
deserves to be noticed on the same grounds as the preceding, is the
often very marked permanent coldness which, sooner or later, affects
the paralysed extremity. This perhaps is the place to point out
that, besides the atrophy of the muscles and the bones, we find, on
autopsy, in cases of this kind, a remarkable diminution in the
calibre of the vascular trunks. There are circumstances where the
coldness in question becomes appreciable at a very early hour,
occasionally some weeks after the invasion or even sooner.!

d. A final feature is supplied by the deforinations which become
evident in the paralysed member, in consequence of the predominant
action of those muscles which have remained healthy or which, at a
given moment, have recovered their tone. The pathogeny of these
deformations presents nothing obscure. We know that the atrophy
is not uniformly distributed over all the muscles of a limb; it
predominates in certain muscles and groups of muscles; and
the antagonists of these must, in the long run, impose vicious
attitudes according to the direction of their motion. The defor-
mities begin to show themselves about the eighth or tenth month.
Thus is developed the club-foot of infantile paralysis which is pre-
eminently the paralylic club-foof, and which, in the immense
majority of cases, assumes the form of varus equinus.

There is extreme laxness of the ligaments, and it is easy to place
the parts of the paralysed limb in the most abnormal attitudes,
reminding you of the postures of a puppet. Taken with the other
characters, and especially with the permanent coldness of the limb,
this extreme laxity of the joints allows us to distinguish, with
certainty, the club-foot due to infantile paralysis from congenital
club-foot, even though all information touching the origin of the
deformity be absent.?

From the epoch when the lesions have become definitely esta-
blished in certain muscles, it may be said that the disease has
become arrested. Henceforth, we have only to deal with a more
or less distressing infirmity which, according to the remark of

! Duchenne (de Boulogne) mentions that he has observed it already presenf

from the fourth to the fifth day. TLoe. ecit., p. 398.
* Heine, loc. cit,, pp. 14, 15, zo.
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Heine, appears to have no direct influence over the duration of life.
In support of this statement, I ean introduce to your notice to-day
an aged inhabitant of this hospital who presents, after the lapse of
threescore and ten years, the well-marked characteristics of the
disease which attacked her, when she was five years old.

Such are the fundamental characters of infantile spinal paralysis
considered in its regular course; sometimes, in the natural evolu-
tion of the disease, irregularities take place which must also claim
your attention.

Thus, there are cases in which the initial fever exhibits an exeep-
tional intensity and continuance ; there are others where, subsequent
to the fever, the paralysis instead of suddenly reaching its highest
degree of intensity, develops, on the contrary, in a progressive
manner for the space of some days, or even of some weeks.

Finally, there are other cases in which, during the period of
regression, halting stations oceur, or returns of acfive aggression
may take place.!

I shall not insist further on these abnormal facts which, besides,
seem to be rather rare. However, I did not think they should be
passed over in silence ; because, in my opinion, they may serve to
establish a connecting link between infantile spinal paralysis and
the other diseases of this group. :

I11.

I shall, at present, endeavour to describe to you the lesions
which recent researches have shown to exist in infantile paralysis,
and to which the very remarkable array of phenomena just men-
tioned belong.

We shall treat, in the first place, of the muscular lesions ; and,
in the second, of lesions of the nervouns system.

1°, Lesions of the muscles.—1 will be brief in dealing with the
question of muscular change, for this is a subject that still requires
further examination.

A. First period. — Positive data concerning the histological
alteration of the muscles are chiefly lacking in connection with the
early phases of the disease. According to what is known, the
greater part of the primary, or ultimate, fascicles undergo simple
atrophy, in this first period, without fatty degeneration. Micro-
scopical examination, in fact, shows a large number of fascicles of

1 See Heine and Duchenne (de Boulogne) fils, loe. eit., p. 8.
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very small diameter which, however, have preserved their normal
striation, and which exhibif no signs of fatty degeneration. A
large number of other fascicles, intermingled with these, also
enclose, at intervals, clusters of nuclei of sarcolemma. Finally,
here and there, we meet with a third order of fascicles, generally
very few in number, which have lost their striation and present, in
different degrees of development, the characters of fatty granular
degeneration. This is, however, I repeat, an exceptional occur-
rence. In short, it appears established that irrifative lesions pre-
dominate over the Jesions which are termed passive. We shall
soon see that, contrary to the opinion generally accepted, the same
characteristic is observable in progressive muscular atrophy of
spinal origin.

The lesions in question appear to manifest themselves early ; M.
Damaschino, as we learn from M. Duchenne (de Boulogne),
remarked them three weeks after the invasion of the disease, on a
fragment pf muscle obtained by the assistance of the “ emporte-
picee ;7 with the same instrument, Drs. Volkmann and Steudener
were likewise able to study the paralysed muscles, at a period
closely following the outset, and they have recognised the same
alterations.! The last-named authors point out, also, a hyperplasia
of the connective tissue, which is not mentioned by the other
observers, and which we have ourselves identified very distinctly
in cases of old standing.

B. Second period.—If the altered muscles be examined at an
epoch remote from the invasion of the paralysis, as we many a time
have had occasion to do at the Salpétritre, it is seen that all the
signs of fafly substitution and loading are usually superadded to
the lesions above described. Clusters of granulations and fatty
droplets accumulate in the sheaths of the sarcolemma, and replace
here the primary (or ultimate) fascicle which totally disappears, or
which leaves but fragments behind. On the other hand, adipose eells
form in heaps on the outside of the sarcolemma, in the intervals
which separate the primary fascicles.” This interposed adipose
tissue is sometimes sufficiently abundant to distend the enclosing
aponeuroses, so that, as M. Laborde® perfectly observed, the

1 Volkmann, lee, cit., p. 5.

* See, in reference fo this subject, in the second volume of the * Archives
de Physiologie,” observations of MM. Vulpian, Charcot, and Joffroy.

* Laborde, loc. cit., p. 47.
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volume and form of the muscular masses may be preserved fo a
certain extent, thongh most of the ultimate fibres have vanished,
There are even cases, one of which I have myself observed,! where
the fatty accumulation is so great in extent that the volume of
the muscle is markedly augmented, so as to exactly reproduce the
appearance seen in the ultimate period of the affection deseribed
by Duchenne (de Boulogne) under the name of pseudo-hypertrophic
or myo-sclerotic paralysis. This is a point concerning which you
must have a clear understanding; I will shortly have occasion to
show you that, in spite of this analogy of secondary importance,
infantile paralysis still differs essentially from pseudo-hypertrophie
paralysis (the afrophia musculorum lipomatosa of some German
authors) by an imposing array of clinical and necroscopic cha-
racters. Let it suffice, for the moment, to mention that the spinal
lesion which, in infantile paralysis, is never absent, is absolutely
deficient, on the contrary, in myo-sclerotic paralysis, —if at least L
may judge from my own observations, which are in conformity on
this point with those of Cohnheim.

Fat accumulation, although it is usunal in infantile amyotrophy
of long standing, is not, however, necessarily bound up with it ;
side by side with muscles distended by fat, there are frequently others.
which are reduced to a very small volume, in which the adipose
tissue is almost entirely deficient.* 1In the latter muscles, we only
find primary fibres of very small diameter, but which have pre-
served their striation ; here and there some sheaths of sarcolemma
enclose clusters of nuclei. These wasted primary fibres are sepa-
rate, one from another, by fibrillary connective tissue, which is
evidently of new formation. The muscles which have undergone
this mode of alteration present, to the naked eye, the appearance of
fibrous tissue, or of dartos. It would be interesting to know if
the interstitial connective hyperplasia which is observed, in such
cases, 1s a constant fact, and if it dates back to the first phases of
the disease, as the observations of MM. Volkmann and Steudener
would lead us to suppose. But this is a point which requires
further investigation. ;

0°. Lesions of the nervous system ; spinal lesions. The spinal
lesions, which I am about to discuss, unquestionably constitute,
at the present time, at once the most interesting and the newest.

1 ¢ Arch. de Physiologie,” t. ii, p. 142.
2 See the observation of Wilson, in © Arch. de Physiologie,’ loc. cif.
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element in the anatomical history of infantile paralysis. Hence, T
think it will be useful in conneetlion with this, to enter into some
details.

Many authors, as you are aware, have considered the af-
fection in question as occupying the peripheral parts, muscles or
nerves ; others have looked upon it as an essential disease, which,
here, especially, has no great meaning. It is, however, right to
observe that the majority of physicians who have particularly taken
up the question have, with common consent, designated the spinal
cord as being the organ where the primordial and fundamental
lesions of infantile paralysis should be sought for. This was a
correct assumption, on their part, but it was one which, until
later years, was not based upon any really positive data. Refer-
ence was made to “congestions,” to ““exudations,” without any striet
demonstration of their existence; for, in the absence of sufficient
means of investigation, the results of necroscopic examination
were nearly always negative or equivocal. Such was the state of
the question when, at the Salpétriére, the first regular studies
were undertaken in reference to the necroscopy of the spinal
centre in infantile paralysis.

In 1864, we had detected, M. V. Cornil, then my clinical clerk,
and myself, in connection with a case observed in one of my wards,
a portion of the spinal alterations which preside over the develop-
ment of infantile paralysis. Butif was, 1 must say, the least im-
portant portion. Thus, we identified the existence of an atrophy
of the anterior cornua of the grey substance, and of the antero-
lateral white columns, in the region of the cord whence were
given off the nerves going to supply the wasted muscles; but
we did not remark the decrease in number and in volume which
the great motor cells had undergone,—an alteration, however,
which may be very distinctly observed in a section prepared at
that period by M. Cornil, and which is at present in the possession
of my friend, M. Duchenne (de Boulogne).!

The lesion of the motor nerve-cells in infantile paralysis was
first pointed out by MM. Vulpian and Prévost, in 1866, in the
case of a female inmate of the Salpétriécre. In this case, which
was communicated to the Socidté de Biologie by M. Prévost, most
of the cells had disappeared from the anterior cornua of the seg-
ment of the cord corresponding to the atrophied muscles and, in

! ¢ Comptes Rendus de la Société de Biologie,” 1864, p. 187.
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the place they had occupied, the neuroglia exhibited sclerous
transformation.!

A case, reported, in 1869, by MM. L. Clarke and Z. Johnsom,
under the name of muscular atrophy, ought, we think, to be cor-
related to the foregoing : a critical examination, in fact, allows us
to perceive that, though these authors do not state it, the case 1n
question was one of infantile paralysis. The period of life 1in
which the disease showed itself, the abruptness of the invasion,
the mode of localisation of the atrophy in the muscles, permit
but little doubt to exist in this respect : now, in this instance also,
microscopic examination revealed the atrophy of the anterior
cornua, the disappearance or granular wasting of a certain number
of motor nerve-cells, and in addition, the existence of several
foci of disintegration in different points of the grey substance.?

But, if T mistake not, the study which has most contributed to
determine the character of the spinal lesions of infantile paralysis,
is that which was carried out, last year, by M. Joffroy, my clinical
clerk, and myself, in a very remarkable case, that of a female
patient of my wards, named Wilson, who succumbed fo pul-
monary phthisis at the age of forty-five. The paralysis had, in
her case, suddenly developed itself, when she was seven years old;
the four extremities were stricken, and most of their muscles had
rapidly atrophied. Her limbs had, also, experienced a remark-
able arrest of development, and presented some characteristic
deformations.?

Here the lesions were extremely distinet, and they extended
nearly the whole height of the spinal cord: throughout, they
occupied principally, and in some parts exclusively, the anterior
cornua of the grey substance (Fig. 8.)

In all the regions of the cord the great motor cells were greatly
altered, though in different degrees; and in the most seriously
affected parts, entire groups of cells had disappeared without
leaving a trace behind. The neuroglia had almost always under-
gone sclerous transformation in the immediate neighbourhood, and
to a certain distance from the injured cells, but there were points,
and this fact deserves prominence, where this cell-lesion was the
only alteration which histologic examination could detect, the con-

1 Tdem, 1866, p. 215.

2 < Med.-Chir. Trans.,” t. li, London, 1868,
i ¢ Socitté de Biolozie,” and ¢ Archives de Physiologie,’ t. iii, p. 135, 1870.



LESIONS OF MOTOR CELLS. ) 139

nective web having, in these places, retained its transparency, and
very nearly all the characteristics of its normal structure.

Fic. g.—Section of the cord, in the cervical region, in a case of infantile
spinal paralysis of ihe right superior extremity. Preparation obtained in
the Salpetriere, in the case of a female patient who died of general paralysis
at the age of fifty. Fibroid atrophy of the anterior cornu of the right side,
consecutive emaciation of all the white fascicles in the corresponding half
of the cord.

Finally, we shall notice, in our observations, an atrophy with
partial sclerosis of the antero-lateral columns and a well-marked
wasting of the anterior roots, particularly remarkable on a level
with the regions of the cord which were most gravely affected,
alterations which had been already pointed out inessays published
anterior to our own.

In the memoir, based upon our observations, we considered cur-
selves justified in admitting that the lesion of the motor nerve-cells,
mentioned already in the cases of MM. Vulpian and Prévost, and in
that of L. Clarke, is o constant fact in infantile spinal parvalysis,
and one from whick the principal symptoms of the disease are
derived, particularly the paralysis itself, and the muscular atrophy
as well.  We also gave it as our opinion that, in all probability,
that 1s the inifial anatomical fact ; the lesions of the neuroglia and
the atrophy of the nerve-roots being regarded as consecutive
phenomena,
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I cannot, to-day, give you all the arguments which might be
pleaded in support of these assertions; to do so, would be to
occupy too much fime. Besides, I reserve this task for the period
when I shall have made known the other morbid species which
belong to the group of myopathies of spinal origin. I expect
then to enter upon a regular discussion of the subject, in refer-
ence to the part which I attribute to the motor nerve-cells in the
production of trophic lesions of the muscles. At present, I
shall confine myself to the following considerations which more
particularly concern infantile paralysis.

In connection with our first conclusion, it will be enough to
point out that it receives confirmation from all the facts, and they
are now numerous enough, which have been observed since the
publication of our memoir.

Thus, the lesion of the motor cells is expressly mentioned in an
observation reported by MM. Parrot and Joflroy, the case being
that of a child where the disease had barely lasted a year;1in a
case noted by M. Vulpian at the Salpétriére;? and in two other
cases observed at the Children’s Hospital, by M. Damaschino, the
details of which I only know as yet from the information given
by M. Duchenne (de Boulogne).? Finally, the self-same lesion
existed, in the most distinet manner, in three new cases quite
recently noted in my wards, the anatomical examination of which
has been carried on with the greatest care by my pupils, MM.
Michaud and Pierret. These new facts, taken in conjunction with
the previous ones, go to form a sufficiently imposing array,
especially when it is remembered that, up to the present time, no
contradictory case of any value has been reported. The cases
which have been quoted in opposition to us all date from a period
when the methods of investigation as applied to the anatomical
study of the cord had not reached the degree of perfection which
they possess at present; and, besides, none of these cases bears
that character of exactness which we have a right now to require
in observations of this kind.

1 ¢ Archives de Physiologie,” t. iii, 1870.

2 Tdem, t. iii, 1870.

3 The observations, three in number, noted in the wards of M. Roger by
M. Damaschino, have been recently communicated to the Société de Biologie,
and published in ewfenso in the *Gazette Médicale,” Nos, 41, 43, 45, 48, 51
(October, November, December, 1871).
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With respect to the second proposition, I shall put forward what
follows :—If, in certain points, the lesions of the neuroglia invade
the greater portion of the grey substance, and even sometimes ex-
tend to the adjacent parts of the antero-lateral columns, it is not the
less true that, in other points, they remain strictly limited to the
anterior cornua, which they do not always even occupy throughout
their whole extent. They are, in fact, occasionally seen strictly, and as
it were systematically, localised in the very circumscribed oval
space which corresponds to a group or cluster of motor cells.

(fig. 9.)
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F1c. 10.—Section of the cord, in the lumbar region. 4, left anterior cornu,
healthy ; a, healthy canglionie nueleus. B, right anterior cornn ; &, median
canglionic nucleus, the cells of which are destroyed, and which is repre-
sented by a little focus of sclerosis.

How is it conceivable that this could be, if the alteration had
its starting-point in the connective tissue interposed between the
nerve-elements ¥ Is it not more probable that it has its origin in
special organs endowed with proper functions, such as the great
nerve-cells, termed motor, are? It is in this way, according to



142 LESIONS OF THE NEUROGLIA.

the theory put forth by M. Vulpian, a theory to which I quite
adhere, that the scleroses systematically limited to the posterior
columns should be correlated to an irritation primarily occupying
the nerve-tubes which enter into the composition of these columns.

There are occasions, also, and the case of Wilson may be here
remembered, where in certain points the alteration of a certain
number, it may be an entire group of nerve-cells, is the only lesion
which histological examination enables us fo perceive, the con-
nective web having, in such points, preserved its transparency,and
very nearly all the characteristics of normal structure. In other
regions, the lesions of the neuroglia may show themselves much
more marked towards the central part of an aggregation of nerve-
cells than in the peripheral portion; much more marked likewise
in the immediate vicinity of the cells than in the intervals between
them, so that the cells shall appear as so many centres or foci
whence the morbid process has radiated, to a certain distance, in all
directions.

Again, 1t could not be admitted that the irritation had originally
developed 1in the peripheral parts, and that it had afterwards
ascended to the cenfral portion by the channel of the anterior
roots of the spinal nerves; for the latter generally, as MM. Parrot
and Joffroy have clearly shown, only present, in recent cases, at a
level with the altered regions of the cord, comparatively slight
lesions, and not at all proportionate in intensity to the lesions of
the grey substance.

It appears evident to us, from what precedes, that the motor
nerve-cells are, in all reality, the primary seat of the disease.
Generally, no doubt, the irritative process subsequently attains
the neuroglia, and extends, bit by bit, to the different regions of
the anterior cornua ; but that is not at all necessary. A jfortiori,
we must regard, as a consecutive and purely accessory fact, the
extension observed, in certain cases, of the morbid process to the
antero-lateral colnmns.

The lesion, in question, of the nerve-cells, to judge from the eha-
racter of the alterations presented by the connective web, is of an
irritative nature; but, this is a point as to which direet and
purely anatomical examination cannot, at least at present, afford us
any information. Similarly, in fact, to what takes place with
respect to the nerve-tubes, the ¢rritated nerve-cells atrophy and,
at the latter end of the process, disappear, without the mode of
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the affection which originates them being revealed by any special
characters.

One word, in concluding, relative to these changes in the connec-
tive web whieh, in my opinion, are a secondary phenomenon, con-
sccutive on the affection of the nerve-cells. In cases of old
standing, they principally consist in a fibrillary or fibroid meta-
morphosis of the reticulum, with more or less complete disappear-
ance of nerve-tubes and condensation of the tissue; but these are
only the last vestiges of a morbid process which has been long
extinet, and it is difficult to divine what may be the alterations in
the early phases. It is probable enough that we might there find
the histological characters of acute myelitis with multiplication of
myelocytes and of the nuclei of the vascular sheaths, such, in short,
as it has been described by Frommann and by Mannkopf. The
existence of foci of disintegration, noticed in Clarke’s observation,
and in some of the cases we have noticed at the Salpétricre, shows
that, in some spots, the inflamed tissue may undergo real dissociation.
The cases of M. Damaschino would even go to establish that, in the
most seriously injured points of the cord, we may meet with all the
characters of destructive myelitis with formation of a focus of red
softening with vascular lesions, granular bodies, and the rest of it.
However this may be, you will easily understand, gentlemen, that
nothing of all this goes to invalidate the thecry according to which
the apparatus of wmotor nerve-cells is the fivst focus and starling-
point, as it were, of the inflammalory process.

It remains for me now to set the symptoms face to face with the
lesions, and to inquire how the former are derived from the latter,
a duty which I shall shortly endeavour to perform.



LECTURE X.

BSPINAL PARALYSIS OF THE ADULT. NEW RESEARCHES
CONCERNING THE PATHOLOGICAL ANATOMY OF IN-
FANTILE SPINAL PARALYSIS. AMYOTROPHIES CONSE-
CUTIVE ON ACUTE DIFFUSE SPINAL LESIONS.

SumMARY.—Spinal paralysis of the adulf. History. De-
seription of a case, borrowed from M. Duchenne (de Boulogne).
Personal facts. Close analogies connecting acute spinal para-
lysis of the adult with that of the child. Symptomatological
moadifications due to age. Prognosis. :

Recent works concerning the pathological analomy and
physioloqy of infantile spinal paralysis ; they confirmm in
essential points, and complele in certain respects, the resulls
already delailed.

A word as to acule spinal lesions whiek are not, as in tnfan-
tile paralysis, systematically limited to the anterior cornua of
the grey substance. Acute central generalised myelitis, hama-
lomyelia, trauwmatic myeliles, acule partial myelites. Condi-
tions in which these affections determine the rapid atrophy of
the muscles.

1.

GENTLEMEN,—It is now a long time since M. Duchenne (de
Boulogne) noted the existence, in the adult, of an acute spinal para-
lysis, ecomparable to that of the child.! Dr. Moritz Meyer,* of Berlin,
and Dr. Roberts,” have also, in past days, reported cases which
evidently belong to this category. I have, myself, been more than
once struck with the remarkable resemblance which produces a

1 See, in reference to this subject, the thesis of M., Duchenne (de Boulogne)
fils.

2 M. Meyer, ¢ Die Electricitit und ihre Anwendung,” Berlin, 1868, p. 210.

3 Reynolds® ¢ System of Medicine,’ t. i, p. 169.
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clinical connexion between certain paraplegias, of abrapt invasion
followed by muscular atrophy, developed in youth or in adult age,
and the paralysis of young children.

I desire to establish before you the reality of the existence of this
spinal paralysis of the adult comparable to infantile spinal paralysis.
I hope to succeed, by first detailing the principal features of an
observation which I borrow from the new edition of the ¢ Traité
d’Electrothérapie’ by Dr. Duchenne (de Boulogne), and by after-
wards describing some of the facts which have come under my
personal knowledge.

The case of Dr. Duchenne (de Boulogne) relates to a girl, aged
22, who awoke one morning with fever, pains, and difficulty in
moving her limbs. An hour later she complained of pains in the
posterior cervical region, formications and painful irradiations in
her fingers. The latter circumstance, if you refer to the descrip-
tion of infantile paralysis, may seem to constitute a striking anomaly
as regards the matter in question; but we have not failed to point
out to you, elsewhere, that children,! when attacked with spinal
paralysis, often complain of similar pains, when they are old enough
to express their feelings.

Difference of age, however, even supposing a fundamentally
identical process, should necessarily cause differences which must
not be overlooked. Thus, for instance, in cases similar to that which
we have quoted from Dr. Duchenne, when the development of the
patient is complete at the period when the disease makes its
appearance, you could not expect to see that atrophy by arrest of
development, which, in children, goes at least a good way to deter-
mine the shortening of the affected members, and forms one of the
most salient features of infantile paralysis.

Referring again to the case of Dr. Duchenne we find that hardly had
the pain shown itself than the four extremities were completely para-
lysed, rendered absolutely inert. Four days later, the fever had ceased.

The paralysis of movement persisted for two months without
any noticeable change ; it seemed, I repeat, to have been absolute;
and, in spite of that, the sensibility of the skin was not at all
affected. Nor was any lasting disorder of micturition ever observed,
nor the least sign perceived of the formation of eschars.

Towards the end of the third month, the retrogression of the
paralytic symptoms began to become manifest.

! Bee Lecture IX, p. 130.
VOL. II. . 10
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At first, motion was gradually regained in the lower extremities ;
then, fifteen days later, it reappeared in the upper extremities, but,
indeed, in an imperfect fashion. The fact was that in a consider-
able number of the muscles of the superior extremities, nutrition
had suffered to such an extent that atrophy was already visible.

Six months after the invasion of the paralysis, an attentive ex-
amination revealed the existence of irreparable disorders. A large por-
tion of the muscles of the arm, fore-arm, and hand was considerably
wasted, especially in the right limb ; and, in addition, they gave no
reaction under the stimulus of faradisation. Contrary to what
took place in the upper extremities, gradual amendment continued
in the lower limbs; where all the muscles had recovered their
functions, with the exception of the tibialis anticus of the right leg,
whose alteration, and the consequent predominant action of the anta-
gonistic muscles, had occasioned a sort of paralytic talipes equinus.

It is scarcely doubtful, gentlemen, that in spite of the very peculiar
characters of the symptomatic group, cases of this kind have been
oft times mistaken or misunderstood. Now, according to what I
have read or seen, the form of spinal paralysis in question is
far from being absolutely rare among the diseases of adult life.!

! Several examples of adult spinal paralysis have, in the last few years,
been reported by M. Bernhardt (* Archiv fiir Physiatrie,’ iv Bd., 1873) and
Kussmaul (Frey—Aus der medicinischen Klinik der Herrn Professor Kuss-
maul in * Berlin Klin. Wochensch.,” 1874, Nos. 1, 2, and 3). One of the
cases of Professor Kussmaul is particularly interesting, inasmuch as the oseil-
lations of the eentral temperature have been noted during the whole time of
the initial febrile period. These cases have been published in exfernso in * Le
Progrés Médieal,” 1874, Nos. 11 and 12.  In England, in the neighbourhood
of Leeds, a few years ago, 1 met, whilst with my friend Professor Brown-
Séquard, a gentleman aged 38, who, two years before, after being out of sorts
for four days, was taken with intense fever which lasted nearly a week, and
was followed by complete motor paralysis of the four extremities with abrupt
development. A month after the invasion, motion began to reappear in the
vight arm, first, then gradually in the other members. But the patient, at
present, exhibits a probably indelible atrophy, particularly evident in the
museles of the right arm and left leg. Excepting some formication no sensory
disturbanee has ever been experienced. The functions of bladder and rectum
have always remained normal. No bedsores were formed.

A case published by Professor Cuming (of Belfast) in the ¢ Dublin Quar-
terly Journal of Medical Science,” May, 186Gy, p. 471, seems to me to belong,
like the preceding, to adult spinal paralysis. See, in reference to this subject,
the interesting work of a student of the Salpétricre, M. Petitfils, entitled,
¢ Atrophie aigué des cellules nerveuses.’
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Still, the prognosis, as well as all the other circumstances of the
disease, generally differs here in a singular way from what is
seen in the other forms of paraplegia of abrupt invasion. This
is a fact with which it is important to be familiar. THence, we
do not hesitate to enter, now, info new details, in reference to
two cases which I have recently noted, and which are full of signi-
ficance in my opinion.

On account, of the age of the subjects concerned (one being nine-
teen, the other fifteen and a half) they establish a sort of transition
between the observation which precedes and those which belong
to infantile paralysis, properly so called.

Case 1.—M. X—, aged 19. The only particulars anterior to the
paralysis which deserve notice are the following :—His mother was
pregnant thrice, and during two of her pregnancies she was subject
to mental disorder.

The health of X— had always been excellent ; he enjoyed great
physical strength, and was of a rather placid character. During
the months of June, July, and until the roth of August, 1873,
X— made great intellectual efforts in preparing for an examination.
During this time he repeatedly suffered from copious epistaxis to
which he had not been accustomed. He failed in his examina-
tion, and suffered great vexation in consequence.

Such were the circumstances when, on the 16th of August, X—
was observed in the park of the Chateau where he lived, breaking
down a tree with feverish activity. Questioned as to the reason of his
act, he replied—‘I want to break something, for I feel myself
irritated,” The same day he complained of great fatigue, a feeling
of contusion and extreme lassitude (courbature), especially in the
lumbar region, and suffered from copious perspirations.

Next day, he felt himself worse. He was able to get up, how-
ever, but he could only walk by leaning on a staff or on the arm of
his serving man.

On the third day, a feverish state set in, with some violence
from the outset, and which was soon accompanied by symptoms
such as would lead one to believe it the beginning of an attack of
typhoid fever supervening, with characters of great gravity. The
tongue was dry and loaded with blackish fur ; there was great thirst ;
the skin was hot; the pulse 120; there was delirium during the night.
Finally, tympanitis was observed, and to empty the bladder it was
requisite to pass the catheter several times in a period of thirty-six
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hours. It is important to note that the retention of urine was, as
may be remarked, quite transitory. It did not subsequently recur.

This febrile period terminated at the end of five or six days, and
the general condition of the patient rapidly became quite normal
again. Then only was the existence of an almost complete para-
lysis of motion discerned, which was marked by an absolute flaccid-
ness of the parts, and which affected equally the four extremities.
The motor inertia had been already remarked during the course of the
fever; but it had been, until then, regarded as the result of extreme
adynamia. There never was any tendency to the formation of eschars.

Things remained in this state during the following fortnight.
After the lapse of this time, a certain amendment was experienced in
the condition of the upper extremities ; and, in addition, the patient
began to be more or less able to sit up.

T was called to see M. X—, for the first time, on Nov. 1, 1873,
two months and a half after the invasion of the disease. I noted
then the following facts:—On both sides, but especially on the
right, there was rather well-marked atrophy of the shoulders and of
the posterior part of the arm; on the contrary, the muscles of the
fore-arms, of the chest, of the abdomen, and especially of the neck,
contrasted by their prominence, which recalled their normal state.
On both sides, but chiefly on the left, the palm of the hand was.
flattened and, as it were, excavated, in consequence of the atrophy
of the thenar and hypothenar eminences. From time to time, in
the muscles of the hand, there appeared spontaneous fibrillary con-
tractions, which caused slight movements in the fingers. X—
cannot raise his shoulders, lift his arms, nor extend his fore-arm ;
but, by leaning on his elbows, he can use his hands to feed himself,
The several kinds of cutaneous sensibility are in no degree changed
in the different portions of the trunk and upper extremities.

As to the inferior extremities, they are, both, flaceid, inert,.
emaciated. No trace of contracture or retraction is observed. The
wasting is greater in the thighs than in the calves. Voluntary
movements are almost impossible; on the left, they are limited to-
some slight motions of the great toe; onthe right, all the toes may
be either voluntarily flexed or extended, but within very restricted.
limits. It is carefully noted that here also cutaneous sensibility is
not the least changed ; it is also particularly noted that the different
modes of stimulating the skin proveke no reflex movements.

The patient experiences no distressing sensation in the paralysed.
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limbs. He says that he only feels some formications from time to
time; he also complains of a frequent need of changing position,
more pressing at night than by day. The lower extremities are
usually cold, chiefly the left foot and leg, which, in addition, are
usnally covered with clammy sweat.

The pulse is normal, the appetite excellent, the sleep only broken
by the need of changing position, just described. The functions of
the sphincters are regular.

It has been found impossible to ascertain exactly the epoch when
the atrophy of the muscles began to oceur. Assurance was given,
however, that it was remarked a few weeks merely after the inva-
sion of the disease. It is also to be regretted that, for want of
suitable appliances, an electric exploration of the wasted parts could
not be performed at this period.

In the consultation which took place, at the first interview, I
essayed particularly to emphasise the abrupt and almost sudden
invasion of the paralytic accidents, marked as it had been by a
very distinct febrile period,—the flaccidness, and the great atrophy
rapidly supervening, which the muscles of the paralysed limbs
exhibited—phenomena which contrasted with the absence of anss-
thesia, of lasting disorders of bladder or rectum, and of sacral eschars.
I stated my opinion that this array of positive or negative sym-
ptoms allowed us to approximate the case of M. X—, to the type
of anfantile spinal paralysis.

Lastly, basing my opinion on what is taught by the natural
history of this affection, I considered that I could assert that the
retrocession of symptoms which had already begun, in the upper ex-
tremities, would become still more manifest there, and would doubt-
less extend, to a certain degree, to the lower extremities; that it
might even happen that it would again be possible for the patient
to stand and to walk with the assistance of a proper apparatus ;
that, finally, a return of aggressive symptoms was scarcely to be
apprehended.!

The subsequent history of the case shows that these previsions
were fulfilled. A note, taken in February, 1874, states, in fact,
that a very remarkable improvement had taken place as regards the

! I am informed by my colleague, Dr. Bouvier, who has had great experience
in this matter, that only thrice in the course of his long career has le seen
the normal retrocession of the symptoms of infantile spinal paralysis impeded
by a relapse.



150 PERSONAL OBSERVATIONS.

power of motion, and nutrition of the upper extremities; with
respect to the inferior extremities, faradaic contractility begins to
reappear in several muscles where it had been either greatly weak-
ened, or abolished. On the other hand, on account of the pre-
dominant action of the posterior muscles of the thigh and those of
the calves, a tendency to flexion of the legs has oeeurred, and to
the formation of equinus club-feet, against which different appli-
ances have been tried.

In April, muscular strength had made such progress, in the
lower extremities, that the patient was able to stand and walk a few
steps in his room, with the help of two assistants.

Finally, in August, about a year after the invasion, he can, when
sitting, rise up without assistance ; and, with the help of a pair of
crutches, he takes short walks. He can even walk a little, leaning
on a cane only, by using an apparatus which hinders flexion of the
left knee.!

The following case, although less regular in some respeets than
the foregoing, deserves, however, to be compared with if. It
may be approximated to those femporary paralyses, described by
Kennedy, the history of which cannot be severed from that of
permanent infantile paralysis.

Case 2.—Charles R—, at present aged fifteen years and a half,
is a tall, well-made youth, of an intelligent appearance. In his
antecedents, no disease worth notice is found; no convulzions.
He has neither experienced any severe moral emotion, nor received a
chill. We are only told that he has grown much, in a very short
space of time.

On the 27th September, 1873, he was taken with a fever of slight
intensity, which did not oblige him to take to his bed. His appe-
tite, however, was gone ; the tongue was loaded. The febrile state

! During the period, extending from the 1gth of August, 1873, to January
1st, 1874, the treatment consisted prineipally in the application of cupping
with scarification, of blisters, and then of the actual cantery along the verte-
bral column. From the last-mentioned date, the paralysed or wasted muscles
were, every second day, subjected to the stimulation of a faradaic current of
medium intensity. In addition, X— took strychnine pills daily, each con-
taining one milligram, which were gradually increasad to fifteen. In April,
May, and June, the galvanie stimulus and hydropathy were associated with
faradisation ; during the course of this period, especially, the most remarkable
prozress was made. In July and August, at Bagntres-de-Luchon, baihs,
douches, and energetic massage (kneading).



PERSONAL OBSERVATIONS. 151

persisted, on the 28th and 2¢th, without being so strong as to hinder
M. B— from remaining up, out of bed, a part of the day.

The only noticeable peculiarity, during this period of three days,
was the appearance on the trunk of a dowlle zona, traces of which
are still to be seen (Nov., 1873). The eruption occupied the
whole of the thorax, from top to bottom. [In fromt, we saw; 1°,
on the right, a first group of vesicles under the axilla ; a seeond, also
lateral, in the vicinity of the lower margin of the pectoralis major ;
a third, median, situated beneath the ensiform process; 2° o=
the feft, a group corresponding to the second right group, and
another situated to the left of the median line, at an equal distance
from the umbilicus and the lower extremify of the sternum.
Behind, there existed a group on a level with the lower angle of
the scapula ; and a second, more lateral, nearly equi-distant from the
latter, and the erest of the ilinm. It appears certain that this zona
was not accompanied by any pains localised in the course of the
nerves.

Without having experienced either pains or formication, on the
1st October, in the morning, whilst rising, and hardly out of bed,
Ch. R— felt his legs give way under him, and he fell heavily on
the ground. Hence, it was during the night-time, between Sept.
goth and Oect. 1st, that the paraplegia took place. The patient was
replaced in bed. It seems quite established that, on this day, he
had no longer any fever. 'The paralysis was accompanied, from the
outset, with marked flaccidness of the inferior extremities. Their
cutaneous sensibility was never modified : it cannot be ascertained
whether they were cold or cyanosed. Some partial movements have
always persisted. Thus R— has always been able to extend and flex
his toes; on the other hand, he was quite incapable of raising his
legs completely from off the bed. Tt was stated that the emacia-
tion of the fhighs was already noficeable a few days after the
invasion,

The upper extremities have nol, at any fime, been seriously
involved, and R— has always been able to use his hands, either for
taking food or to hold a book. No disorder has ever disturbed the
regular exercise of the functions of bladder and rectum.

The period of retrocession began to set in a very short time after
the invasion. Thus, towards the 15th day, B— could stand erect
by resting his hands on adjacent objects.

The actual condition, noted the 17th Nov., 1873, gives us the
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following :—R— can stand erect and even take some steps by
leaning with both his hands on the shoulders of his servant. The
inferior extremities are emaciated throughout, but the atrophy is
particularly evident in the thighs which are flaccid, and, as it were,
flattened from before backwards, whilst the calves are still rather full
and firm. The muscles of the pelvis seem to be particularly attacked.
Thus, when R— 1is seated he cannot flex the thighs upon the
abdomen ; he can hardly even make the attempt. When lying on
his back, it is quite impossible for him to raise his trunk. When
the patient, sustained in the upright position, endeavours with the
help of an assistant to walk, he is seen at every step to roll (fancher)
excessively, and to incline the trunk greatly first to one side, then
to the other in succession. The general health remains always
good.

We saw M. R— in October, 1874 ; the motions of the lower
extremity have regained their normal strength, and he can now go
through all bodily exercises without fatigue. A certain degree of
comparative emaciation and of flaccidness of the anterior muscles of
the left thigh, a marked tendency of the trunk to incline towards
the right, whilst standing or walking, are at present the sole
vestiges of the spinal disease.

The facts which have just been detailed, as examples, and which
might easily be multiplied, will suffice, I hope, gentlemen, to render
it.evident that certain cases of acute spinal paralysis observed in the
adult, are, from a clinical point of view, quite comparable fo the
spinal paralysis of young infants. It remams to be determined if,
as seems probable, the spinal lesion, whence the symptomatic group
results, acknowledges in the adult the strict localisation in the
anterior cornua, and all the other characters which distinguish
that of the child. Autopsy has not yet given ifs final decision.
There is a void here which cannot fail soon to be filled.!

1 Clinically, the case published by my house-surgeon, M. Gombaulf, in the
¢ Archives de Physiologie,” Jan., 1853, p. 6o, unquestionably approximates
ereatly to infantile spinal paralysis; it differs from it in some respects, how-
ever, from an anatomo-pathological point of view. The motor-cells were
seriously altered in the regions of the spinal cord corresponding to the atrophied
muscles; but, nowhere in the anterior cornua were limited foci observed,
causing the disappearance of entire groups of nerve-cells, and producing
fibroid thickening of the interstitial tissue, which appears to be a constant
eharacter of the spinal lesion proper to the atrophie paralysis of young infants.
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IL.

I think it useful to recur, to-day, to several points relative to the
pathological anatomy and physiology of infantile spinal paralysis.
I shall thus have an opportunity of noticing and making use of
several works which have appeared upon this subject since the
publication of the first investigations undertaken at La Salpétriére.
These first researches concerning the inmates of the asylum—
persons, to wit, who had most frequently suceumbed a very long
time after the period of childhood—were unquestionably, on that
account, made in comparatively unfavorable circumstances. They
have, however, enabled us already to establish some fundamental
data which later investigations, carried on under happier condi-
tions, namely, in young subjects who had died at a period con-
tiguous to the invasion of the disease, have completed in some
respects but have not essentially altered. This will be evident, I
think, from the short account that follows.

1°. What especially characterises, anatomically, the spinal lesion
of infantile paralysis is the strict systematic localisation of the
alterations in the anterior cornua of the grey substance, and, more
particularly, in the region of the cornua occupied by the great gan-
glionic cells, which are called motor. Nothing, up to the present,
has been found to contradict this proposition, established from the
beginning of our researches.!

The alteration in question, and on this point we have not failed
to lay stress, shows itself occasionally exactly confined to only one
or two of the distinetly circumseribed oval groups which, as for
instance in the lumbar enlargement, are constituted by these cells
associating together (fig. 10). Those are, so to say, the primary
foci of the affection, for, if the lesion extend beyond, it appears to
radiate around the cell-groups as around a centre. Only when the
alteration is most intense, and then merely here and there in a few
places, the grey cornu is invaded throughout its whole extent
transversely (fig. g). It is the rule, in such cases, that the white
columns, especially the anterior and lateral columns, shall present
in the region where the grey cornu is so gravely attacked, a kind of

! These views concerning the part played by the alteration of nerve-cells in
the anterior cornua in the pathogeny of infantile paralysis and progressive
spinal amyotrophies were detailed in a lecture delivered by me at the Salpé-
triére in June, 1808,
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emaciation, of atrophy, with more or less marked decrease in every
diameter ; but this evidently secondary lesion of the white columns
is not necessary. It may be deficient (fig. g), and cannot, therefore,
take its place in the front rank among the characteristics of the
spinal lesion peculiar to infantile paralysis.

The very remarkable localisation of the lesions in the area of the
cell-group has long led me to admit, as a probable hypothesis, that
the morbid process first occupies the nerve-cell, extending afterwards
to the neuroglia. How, in fact, is it possible otherwise to explain
the very striking circumscription of the alteration to the immediate
vicinity of the ganglionic elements? T am aware of no serious
argument which has, till now, been advanced against this
hypothesis.

2%, The lesion of the anterior horns, in cases of old standing,
such as those which served for our researches, generally consists, so
far as the nerve-cells are concerned, of a more or less advanced
sclerons atrophy. 'The ganglionic elements of a whole group, or of
a whole region, when the alteration is carried to its utmost, may
even have disappeared altogether, leaving no trace. As to the
neuroglia, it exhibits signs of conmective hyperplasia with multi-
plication of nuclear elements and formation of fibroid tissue, often
very dense—manifest evidences of the previous existence of irritative
action.

Still, as we have mentioned elsewhere, the observations noted at
the Salpétricre had only allowed us to examine the remmants of a
long extinet morbid process. In presence of the evidence which
they furnished, we could only seek to construet, by a kind of
exegesis, the first phases of the process. Undoubtedly, the lesions
of the neuroglia presented us with incontestable traces of their
inflammatory origin. But had there been here at work, formerly,
a Ayperplastic myelitis without dissociation of tissue ; or, on the con-
trary, a destructive myelitis, with softening ?  'The problem was one
almost impossible of solution.

Here chiefly lies the interest of the important observations of
MM. Damaschino and Roger.! These authors have had oceasion
to make a post-mortem examination in the case of two children who
succumbed, one two months, and the other six months, after
the outbreak of the disease, and they have remarked in both cases
that, in the most seriously altered parls of the cord, the lesions

! Loe. cit.
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(localised according to rule in one of the grey anterior cornna) con-
sisted of rved inflammatory ramollissement with vaseular injection,
production of granular bodies, &c. Above and below these points
the alteration could still be followed for a certain distance in the
arey substance, but gradually lessening it shortly was only repre-
sented by the multiplication of nuclear elements, and by a vascular
injection which was especially evident in the immediate vicinity of
the groups of nerve-cells.

These observations establish, as may be seen, that red ramollis-
sement must be enumerated among the spinal lesions of infantile
paralysis. But nothing has hitherto demonstrated that this is
an obligatory accompaniment. It is even highly probable that,
just as sometimes happens in common central acute myelitis, the
alterations of the spinal cord in infantile paralysis may reach their
greatest intensity, and even determine the gravest trophic muscular
lesions at the periphery, without the occurrence of dissociation
of connective and nerve elements, otherwise ealled ramollissement.’

Another interesting fact, rendered evident by the observations of
MM. Roger and Damaschino, is this, namely, that the alteration of
the nerve-cells is marked by atrophy, with excessive pigmentation
of these elements. The sclerous lesion, mentioned In our own
observations, would therefore be a subsequent phenomenon.®

1 Charcot, ¢ Archives de Physiologie,” 1872 ; Janvier-Fevrier ; Hayem, idem,
1874, p. 6o3.

2 This is the place to recall the principal modes of alteration to which the
nerve-cells of the grey anterior cornna of the spinal cord are susceptible.

1%, I would, first, mention the often enormous tumefaction which these cells
oceasionally undergo, aud which I believe I was the first to recognise, so far,
at least as the card is concerned (Soe. de Biologie, 1572). The body, volumin-
ous and as if swollen, is at once turbid and opalescent. The prolongations are
thicker than in the natural state, and seemingly writhen. 1 have compared
this alteration of the nerve-cells of the spinal cord to the hypertrophy which,
under the influence of certain irritative processes, is presented by the axis
eylinder, either in the cerebro-spinal centre or in the peripheral nerves (Fig.
10, B).

2°. Bome authors have described, in the nerve-cells of the encephalon, a
multiplication of nuelei (Jolly) which they regard as the sign of an irritative
process. M. Leyden states that he remarked the same thing with respect to
the eanglionic cells of the cord. But, it is important to observe that, in
certain regions of the encephalon, and in the great sympathetic system, the
presence of lwonuclei in a nerve-cell is a fact, one which is undoubtedly rare, but
which yet is seen under normal conditious, irrespective of any trace of irrita-
tive action ; no proliferation of the nerve-cell, for instance, is observed corre-
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3° The spinal lesion, whose principal features have just. been
sketched, is constant in infantile paralysis; that is a fundamental
fact which I have already intimated in my lectures of 1868, and
-sponding to the proliferation of the cellular elements of the connective tissue.
In short, the differeni alterations which the cells undergo owing to inflam-

mation, besides the tumefaction mentioned above, are all, anatomically speaking,
-atrophic or degenerative (Fig. 11, ¢, D, E).
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a°. T will mention, in passing, the alteration, termed vacuoler, of the nerve-
cells of the anterior cornua. I have oft times met with it in cases where
‘the neuroglia presented unequivocal signs of inflammation in the neighbour-
hood. 1 have not yet been able to convince myself that this alteration is not
- an artificial produet (Fig. 11, ¥). y
4°. I will dwell, at more length, on the alferation of the spinal nerve-cells,
_known as pigmentery. It is a normal fact, so to speak, that in old age these
cells shall be filled and distended by an often enormous quantity of pigment.
Is this a fact of no consequence whatever as regards functional exercise?
Should we not rather attribute, partially at least, to this senile modification of
_the cell the motor enfeeblement and the alterations of the muscles of the limbs
which show themselves, as it were necessarily, at a certain period of life ?
However this be, the accumulation of pigment in a spinal nerve-cell is
not sufficient in itself, whatever its intensity, to characterise a profound lesion
of the organism. But there is superadded in pathological cases proper, a genuine
- atrophy, whose phases have been well described by L. Clarke. In the first
-degree of this alteration, the cell diminishes in volume, and the transparent
part of the body becomes more and more reduced ; in the second, the pro-
longations atrophy in their turn, whilst the body assumes a globular form;
soon after the prolongations are only represented by short slender filaments.
_Finally, they disappear, in the last staze. Concomitantly, the nucleus of the
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which all the observations since published in France or abroad, and
they are numerous to-day, go to confirm. Amongst these corrobo-
rating observations, to mention only the most recent, I would cite
those which have been published in Germany by HH. Reckling--
hausen, Rosenthal (of Vienna), and Roth (of Bile).l

I strove, in addition, at that period, to establish that the lesion
in question ought to be considered as an initial, primary lesion,
dominating, as it were, the whole morbid drama. It counld not, in
fact, be admitted that it was a consequence of the functional inertia
of the members stricken with paralysis; for it has nothing in
common with the peculiar alteration of the spinal cord, which
supervenes after amputations of old standing, and which had already
been very thoroughly studied by MM. Clarke, Vulpian, and Dick-
inson.? Again, the hypothesis which would place the starting
point of the phenomena at the periphery, either in the museles or
in the nerves, would be very complicated, embarrassed, and unsup-
ported by analogy ; whilst the opposite hypothesis, on the contrary,
besides the support it derives from the history of common central
acute myelitis also counts the results of experimentation upon ani-
mals on its side. For, by this method, M. Prevost has shown that
a lesion affecting the central parts of the cord determines muscular
lesions very similar to those which are observed in the paralysis of
young children.?

The opinion which I endeavoured formerly to advance has not,

cell becomes atrophied. This pigmentary afrophy, which conduees to the entire
destruction of the cell, is seen in connection with irritative processes, primarily
developed in the adjacent neuroglia ; or else, it exists in an isolated fashion,
independent of any lesion of the neuroglia, as, for instanee, in certain forms of
progressive muscular atrophy or of bulbar paralysis (fig. 11, ¢, D).

5°. Finally, a last form of alteration of the motor nerve-cell is that some-
times designated by the name of sclerosis or scleroms atrophy. The cell is
diminished in volume, sometimes to a considerable extent. It is shrunken, as
it were, and more or less rounded ; or, on the confrary, lengthened ont. The
prolongations are short, dried up, or absent. The cell-body is opaque, brilliant ;
the nucleus is small, irregular, and shrunken. I am not aware if this alteration
is always preceded by the lesions of pigmentary atrophy, or if it may be primary.
It is frequently met with in cases of spinal amyotrophy connected with a well-
marked irritative process (fic. 17, E) (* Cours de la Faculté,” 1874).

I Roth, * Anatom. Befund bei spinaler Kinderlihmung,” in Virchow’s.
¢ Archiv,’ 1873, t. Iviii, p. 273.

2 Vulpian, °Archives de Physiologie,” 1868, p. 443; #dem, 1860, p. 675,

3 Prevost, ©Société de Biologie,” séance du 14, avril, 1872.
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as you perceive, met with any serious objection; 1t appears, in
fact, to be rather generally disseminated at present. Consequently,
I believe that, in accordance with this, I can keep to the theory
which I at the time proposed in reference to the concatenation of
phenomena. The nerve-cells are, ex Aypotiiesi, the primary seat and
starting point of the irritative process, and there we find produced
an acule anierior parenchymatons teplro-myelitis.! The process
rapidly spreads, bit by bif, to the adjacent connective tissue,
without, however, exceeding the limits of the area of the anterior
cornua. Whilst, under the influence of this morbid ineitation, the cell
passes through the different phases of atrophy capable of issuing in
complete destruction, the neuroglia itself reacts after ifs manner,
and becomes inflamed. The phlegmasic action may here, in the
most altered points, proceed even to the formation of a focus of red
softening.

However this may be, to these abruptly developed alterations all
the phenomena of the disease are attached ; namely, first, the initial
febrile action, then the whole series of symptoms which soon succeed.
Motor paralysis, marked by suppression of muscular tone and of
the other modes of reflex activity, may be considered, according to
the physiological view, at present prevalent as a very simple con-
sequence of the disorganisation from which the apparatus of motor
nerve-cells is suffering. From this same lesion of the ganglionic
elements are also certainly derived the rapid atrophy of the paralysed
museles, and the modifications of eleetric contractility which form
its prelude; but the pathogenetic modus which should be here
arraigned is not yet well known. Tt is readily admitted that the
centrifugal nerves, which have their origin in the affected parts of
the spinal cord, conduct themselves like the peripheral end of a
divided nerve. They would undergo the several phases of destrue-
tive alteration (which MM. Neumann, Ranvier,®> Vulpian, and
Fichhorst® have, in latter days, studied with such great carein con-
nection with experimental nerve lesions), and the observed loss of

1 . Kussmaul has proposed the term polio-myelitis anferior acutissima to
designate the spinal lesion of infantile paralysis (loe. eit., No. 1, p. 3). I
believe fephro-myelitis is preferable, and, in reference to this subjeet, I can
invoke the potent authority of M. Littré (rigpa, cinis, Plut.—regpiiog,
cinerens, MAlian).

* Ranvier, ‘Comptes-rendus de I’ Académie des Sciences,” 1872, 1873.

8 Pichhorst, ¢ Virchow’s Archiv,” 50 Bd., 1874.
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faradaic contractility, as well as the atrophy of the muscunlar bundles,
would supervene as a consequence. It must not be forgotten that
this is as yet only an hypothesis, though it is, indeed, a highly
plausible one ; and it is important to remark, in particular, that the
state of the peripheral nerves, in the first weeks which follow
the invasion of infantile paralysis, has not yet been observed de
visu.

As to the constantly noted absence of lasting disturbance of the
cutaneous sensibility, of paralysis of the rectum or bladder, of
cutaneous or visceral trophic disorders, this holds, as you know, an
eminent position amongst the characteristics of infantile paralysis
and it contributes largely to distinetly separate this affection from
the different forms of diffuse acufe myelitis. It is physiologically
correlated to the striet loealisation of the spinal lesion within the
area of the anterior cornua of grey matter. Here, by the operation
of the disease, in the central parts of the spinal cord, a delicate and
always successful experiment is made, which demonstrates that the
anterior grey cornua are not necessary to the transmission of sen-
sory impressions, and that they have no direct influence over the
motions of the bladder and rectum, nor upon the nutrition of the
skin or of the genito-urinary organs.

4 ITI.

If the views which have just been detailed are sound, it should
follow that every acute inflammatory lesion of the spinal cord,
whatever may be its origin, would necessarily produce, like infantile
paralysis, motor paralysis with rapid atrophy of the paralysed
muscles, provided that the express condition, so often prominently
put forward already, be here present, namely, the acule atrophic
lesion of the motor nerve-cells. On the other hand, the phenomena
to which I have just called attention, and which are regularly
deficient in the symptomatology of infantile paralysis because of
this very systematic circumscription of the alteration to the area of
the anterior cornua,—these phenomena, I say, ought, on the con-
trary, to be met with in different degrees in all the other acute forms
of the spinal affection, because they all acknowledge as their sub-
stratum lesions which are more or less diffused.

So, in reality, things do happen, as we find testified, for example,
by the history of one of the commonest as well as one of the
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aravest of spinal diseases of the adult. I refer to generalised acute
central myelitist The lesion here is generally apparent to the
naked eye as red ramollissement. But matters do not always pro-
ceed so far, and both the connective and nerve-elements may show
themselves greatly altered, without having undergone dissociation.®
However this be, it occupies the central regions of the spinal cord,
especially the grey substance, and tends to invade a great portion
of the height of the nerve-column ; so that, for instance, the dorsal
and lumbar region will be simultaneously attacked thronghout their
whole length. In the grey substance, it involves the anterior grey
cornua, and consequently the motor cells, but it does not confine
itself to this, for it attacks also the posterior grey cornua and the
commissures. Finally, it likewise always spreads, here and there,
irregularly over the different white columns.

The invasion takes place often abruptly and it may be marked,
as in infantile paralysis, by a febrile state of more or less intensity.
If the two affections be compared, with regard to local symptoms,
it will be remarked that several are common to both. Others
belong only to diffuse acute myelitis. The common symptoms are:
motor paralysis with complete flaccidness ; precocious diminution of
faradaic contractility,—observed in several cases of myelitis from the
first week ;* and, lastly, rapidly developed atrophy of the muscles.
The theory would indicate that these depend on the alteration of the
anterior grey cornua. On the other hand, new superadded sym-
ptoms only belonging to diffuse myelitis reveal the participation of
other lesions of the cord. These are: more or less marked altera-
tions of sensibility, and particularly a more or less intense cutaneous
anasthesia of the paralysed members ; paralysis of the bladder and
rectum ; emission of alkaline, purulent urine ; finally, the formation
of bed-sores not only in the sacral region, but also over all points
of the paralysed member subjected to pressure of some duration.

These bed-sores which,’like the other phenomena already men-
tioned, are absolutely deficient in infantile paralysis, appear as a

! The vast alterations which may affect the muscles of the paralysed mem-
bers in acufe central myelitis have been already pointed out by Rokitansky
(‘ Lehrb. des Path. Anat.,” 1e Bd.,f1855, p. 329; 2e Bd., 1836, p. 228).

* See my observations on the histology of acute myelitis (* Archives de
Physiologie,” 1872, Janv., Fev.) and those of M. Hayem on the same subject,
(idewr, 1874, p. 603).

3 QObservations of H, Mannkopf, ¢ Amtlich. Bericht iber die Versammlung
Deutsch Naturforscher und Aerzte zu Hannover,” p. 251, 1866.
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comimon fact in acute generalised myelitis. It is known that they
are produced, with singular rapidity, four, six, or ten days after the
invaston of the first symptoms, and that they contribute powerfully
to determine the fatal issue.

Hematomyelia or, in other words, indra-spinal hamorrkage, is
open to similar comment. In a number of cases, in fact, its sym-
plomatic history fuses, in all points, as it were, with that of acute
generalised myelitis, Thus, to mention merely the faradaic con-
tractility, this has been seen to disappear on the 14th,! and on the
gth day ;2 and, again, large bedsores often rapidly show themselves
on the nates. Intra-spinal hemorrhages, as M., Hayem® and I,
myself,* have striven to establish would, in fact, appear to be only
a kind of epiphenomenon of acute central myelitis. It seems
certain that, almost always, the effusion of blood takes place there
in the midst of parts previously modified in structure owing to the
presence of inflammation.

Traumatic lesions of the spinal cord, whether they result from
fracture of the vertebral column or from a wound dealt with a
sharp instrument, may also determine the occurrence of acute amyo-
trophy with all its accompaniments, in a word, the formation of
bedsores of rapid development. The spinal changes, in cases of
traumatic injuries are, at least at first, those of acute transverse
myelitis : that is, we shall have inflammatory lesions which, involv-
ing both the grey axis and the white columns, only occupy a small
extent of the cord, in height. DBut they often extend very rapidly
beneath the point primarily affected, down to the extremity of the
lumbar enlargement, for instance, if the lesion have affected a point
in the dorsal region. The extension in question takes place in the
white columns, according to a well known law, along the lateral
fascicles; whilst in the grey substance, the parts affected are the
. columns formed by the anterior cornua. This descending exten-
sion of transverse spinal lesions is not a mere supposition or view ;
I have quite recently observed it distinetly on examining sections
taken from a case of acute transverse myelitis, to which I shall
again refer. This alone enables us to understand, as I have else-

! Observation of Levier, © Beitriige zur Pathologie der Ruckenmarks Apo-
plexie,” ** Inaug. Dis.,” Bern, 1864.

* Observation of Duriau, ¢ Union Médicale,” 1859, t. i, p. 308.

* Hayem, °Des Hemorrhagies intra-rachidiennes,” 1872, p. 135.

* Charcot, ¢ Lecons de la Salpétriere,' 1870,
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LECTURE XI.

CHRONIC SPINAL AMYOTROPHIES. PROTOPATHIC SPINAT
PROGRESSIVE MUSCULAR ATROPHY (DUCHENNE-ARAN
TYPE).

SuMMARY.— Clinical varieties of cases designated wader the name of
progressive muscular atrophy (spinal progressive muscular
atrophies). Uniformily, in these cases, of the spinal lesion
which affects the anterior cornua of the grey subsiance.

Study of profopathic spinal progressive wmuscular atrophy
as typical of the group : simple spinal lesion. Chrounie deutero-
pathic spinal amyolrophies. The lesion of motor nerve-cells is
here conseculive ; it is superadded to a spinal lesion of variable
position.  Account of the principal spinal affections whick may
produce deuteropathic progressive amyotrophy : hypertrophic
spinal pachymeningitis ; sclerosis of posterior columns ; chronic
central myelitis; fhydromyelia ; inlra-spinal tumonrs ; dis-
seminaled sclerosis ; symmelrical lateral sclerosis.

On prolopathic spinal progressive muscular atrophy in
particular (Duclenne-Aran Type).  Symplowms :  