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TREATMENT OF REFLEX PARAPLEGIA, 43

great measure, upon that of the external affection which
has produced it. The whole history of the reflex para-
plegia shows that it usually increases, diminishes, or
disappears with the éxternal morbid condition which
has produced it. As a general rule, so long as this mor-
bid condition lasts, the paraplegia persists, and it ceases
very quickly, and sometimes without any special treat-
ment, after the cure of this morbid condition. In some
cases, however, paraplegia persists long after its external
cause has been completely cured. It is so especially
when the paralysis has been produced by cold, or by a
disease of the bowels. The reverse is more particularly
observed after the evacuation of worms, or after a cure
of a stricture of the urethra, or of an affection of the
- womb,

Of the two forms of reflex paraplegia, one of which
depends upon an insufficiency of nutrition in the spinal
cord, the other upon an alteration of nutrition in the
muscles of the lower limbs—the first is almost always
curable when the external irritation which has caused it
has ceased ; while the second is very frequently incura-
ble, whether its external cause has ceased or not. It is,
therefore, most important for the prognosis to ascertain
if there has been or not, a rapid atrophy of muscles in
cases of reflex paraplegia.

Treatment of the Reflex Paraplegia—It is evident
from all that we have said concerning the reflex para-
plegia that, for this affection more than for any other,
we must employ every effort to cure or alleviate the dis-
ease or irritation that has produced it. At the same






























TREATMENT OF REFLEX PARAPLEGIA. 53

shall only say now, that the use of this remedy ought to
be suspended, for a few days, whenever it produces
spasms,

Besides strychnine, there is another remedy which
has often proved useful in cases of reflex paraplegia; it
is sulphur, Graves employed it internally; we prefer,
with several French physicians, to employ it in a bath, so
that, on the one hand, we avoid its influence upon the
functions of the digestive canal, and, on the other hand,
we have the benefit of its stimulative action on the skin.
1t is the sulphuret of potash which is made use of in
that way; four or five ounces for the ordinary amount
of water for a general bath. A wooden or zinc bath
ought to be employed, instead of the common tin bath,

The other means to be employed with the view of
improving nutrition in the spinal cord, are the follow-
ing:—

Ist. Position of the Patient in Bed.—I have seen
benefit result, in three cases of reflex paraplegia, and in
two cases of hysterical paraplegia, from having directed
the patients to lie flat on the back in a soft and warm
bed, while the head and upper limbs and the bend of
the knees were placed on high and hard pillows. In
these cases there was a marked diminution of the para-
lysis every morning, and also, though in a less degree,
in the course of the day, after the patients had assumed
that position for one or two hours, This result, which
I expected from the theory of these affections, may be
readily explained if we admit that theory. We suppose

there is a contraction of the bloodvessels of the spinal
&






TREATMENT OF REFLEX PARAPLEGIA. bd

ance of the application of revulsives to the skin of the
lower limbs. There is no doubt that applications of
croton oil, of mustard poultices, of blisters, &c., to the
skin of the thigh or of the calf of the leg, have often
been employed with apparent benefit in the reflex para-
plegia,

4th. Application of Galvanism to the Spine—If we
could pass a powerful current through the spinal cord,
this mode of treatment would certainly prove very use-
ful in the reflex paraplegia; but, as shown by the ex-
periments of Dr. ¥. Bonnefin,! we can hardly succeed in
really passing a weak current through the cord; it is
almost entirely throngh the excitation of sensitive
nerves and a reflex action that we act upon the nutri-
tion of the cord by galvanism. In those patients who
can bear pain, a very powerful excitation of the skin
along the spine, by interrupted currents, may be of ser-
vice,

II1. The means of preventing the ill effects of rest in
nerves and muscles, which would naturally take place
in proportion to the degree of the paralysis, consist
essentially in the application of galvanism and of sham-
pooing to the lower limbs in cases of reflex paraplegia.
To avoid muscular atrophy, and the consequent diminu-
tion of irritability, in that kind of paralysis as well as in
almost any other kind, it is also of the greatest import-
ance to apply galvanism to the paralyzed muscles, Two
or three applications, of ten minutes each, in a week,
may be sufficient, especially if shampooing be employed.

' Journal de Physiologie, No. ITI., 1858, p. 545.












LOCAL MYELITIS. 59

in the cervical region or the upper part of the dorsal re-
gion, in which cases the upper limbs are paralyzed as
well as the lower. We will first speak of myelitis
limited to a small extent of the dorsal region in its mid-
dle part, and then contrast it with the myelitis of the
lower part of the spinal cord.

Although not so frequent in a very limited part of the
dorsal region as in the dorso-lumbar enlargement, an in-
flammation of that very limited part of the spinal cord
is not a rare occurrence. In less than a year 1 have
seen five or six cases of this limited myelitis. The most
characteristic symptom of this kind of myelitis consists
in frequent fits of very violent spasmodic movements in
the lower limbs. Whether spontaneously or after an
external irritation (such as a shock or a pressure on
some muscles, tickling of the sole of the foot, or the
passing of a catheter into the urethra), the lower limbs
are often moved violently, or become perfectly stiff;
sometimes they are drawn up forcibly in a state of
flexion, the back part of the foot pressing against the
hip-joint; sometimes the thighs are drawn violently one
against the other by a spasm of the adductor muscles,
and they press very hard against the testicles; in other
cases, the flexor and extensor muscles contract alter-
nately with great violence, and, after a few minutes
of great shaking, a rigid condition appears, which, after
a time, is followed by relaxation and quietness.

This spasmodic affection of the paralyzed legs is the
result of the morbid increase in the vital properties of
the dorso-lumbar enlargement of the spinal cord, owing






LOCAL MYELITIS. 61

We think that in cases of inflammation of the dorso-
lumbar enlargement this spasmodic affection of the para-
lyzed lower limbs will not be observed except in circum-
stances to be mentioned hereafter, and, therefore, that
this symptom coexisting with symptoms of myelitis may
clearly show that the seat of the inflammation is above
the dorso-lumbar enlargement. This enlargement has
been found softened, and even completely disorganized,’
in cases in which these spasmodic movements have been
observed. I must say that those cases ought not to be
considered as proving that, although deeply altered,
the lower part of the spinal cord is able to produce these
convulsions. The truth is, that when the softening took
place, the convulsive movements soon ceased, However,
we ought to say that at the same time that an acute in-
flammation begins in the lower part of the spinal cord
convulsive movements in the legs may take place; but
it must be remembered that they soon cease; while in
cases of inflammation of the spinal cord, in the middle
of the dorsal region or above, convulsions do not take
place at the beginning of the inflammation, but some
time after, and they recur, by fits, for months and years
afterwards,

We will only add with regard to the interesting
symptom consisting in fits of spasm in the lower limbs,
that it may exist also in certain stages of meningitis, as
we will show hereafter; and that it deserves the name

' See a case by Mr. Madden (“ Diseases and Derangements of the Nerv-
ous System,” by Dr. Marshall Hall, 1841, p. 237), and other cases in an
interesting paper by Dr. W. Budd (Medico-Chirurg. Trans., vol. xxii., 1839,
pPp. 168-170).






SYMPTOMS OF LOCAL MYELITIS. - 63

flammation of a part of the spinal cord in the middle or
lower parts of the dorsal regions.

The characteristic symptoms of this local myelitis
are :—

1st. A constant pain at the part of the spine corres-
ponding with the upper limit of the inflammation of the
cord.

2d. Whether a constant pain exists in a very marked
degree or not, it is almost always found that pressure
upon the spinous process of the vertebrie (sometimes
even a slight one), when made at the upper limit of the
inflammation, causes an acute pain.

dd. The passage of a sponge, filled with warm water,
along the spine, gives a normal sensation of heat in all
the parts above the seat of the inflammation, but a burn-
ing sensation at its upper limit,

4th. The passage of a small lump of ice along the
spine gives the natural semsation of cold everywhere,
except at the level of the inflammation, where the sen-
sation is that of burning.

5th. Most patients complain much of a sensation as
" if there were a cord, or some other ligature, tied around
the body, at the limit of the paralysis. In a few pa-
tients there is but a very slight sensation of that kind.
This symptom seems to exist in all cases of myelitis, and
to depend chiefly, but not entirely, upon a state of cramp
of some part of the muscles of the abdomen or the
chest.

6th. Various sensations, resembling very much those
which follow the pressure upon a nerve, such as formi.






SYMPTOMS OF LOCAL MYELITIS. 65

part of the dorsal region of the spinal cord; but when
the seat of the inflammation is higher up in the dorsal
region, there is rather a spasm than a paralysis in the
sphincters of the bladder and anus. Often then there
is retention of urine, owing to the paralysis of the blad-
der, while the sphincter vesicee is more or less in a spas-
modic state.

10th. One of the most decisive symptoms of myelitis
is the alkalinity of the urine., There is no patient at-
tacked with myelitis in the dorsal region of the cord
whose urine is not frequently alkaline. At times, espe-
cially after certain kinds of food, the urine is acid, but
the alkalinity soon reappears.

11th. Anesthesia, or at least a diminution of sensi-
bility, always exists in myelitis, except when the gray
matter is not the seat of the disease, which is very rare.
Usnually, the inflammation begins in the central parts of
the gray matter, and then a diminution of sensibility is
one of the first symptoms, That peculiar kind of sen-
sibility of muscles which serves to direct our movements
is especially impaired in the very beginning.

12th. When the dorso-lumbar enlargement is inflamed,
reflex movements can hardly be excited in the lower
limbs, and frequently it is impossible to excite any. On
the contrary, energetic reflex movements can always be
excited when the disease is in the middle of the dorsal
region, or higher up,

13th. It is frequent to find sloughs formed upon the
sacrum or the nates, even before the patient has long
been bedridden.






SYMPTOMS OF CHRONIC MYELITIS. 67

the spinous processes, as in cases of myelitis ; while on
the contrary, every movement of the spine forward,
backward, or laterally, increases the pain, sometimes to
a very great degree.

2d. The nerves originating from the part of the spinal
cord where the meninges are inflamed are the seat of
acute pain, which is very much increased by mechanical
causes, The sciatic nerves, for instance, when menin-
gitis exists in the lower part of the spine, seem to be the
seat of very great pains, which are much increased when
the lower limbs are moved. When inflaimmation is
confined to the part of the membranes at the place
where the nerves of the upper limbs originate, the move-
ments of these limbs cause great pain.

3d. There are frequent, and in some cases constant,
spasms in the muscles of the back. Those spasms which
render the spine almost immovable are produced or
increased when an attempt is made to move the trunk.
When they exist in the cervical region they bend the
head backwards, just as in tetanus,

4th. In cases of meningitis, the degree of paraplegia
may vary from the very slightest to the most complete.
Sometimes a slight paraplegia inereases and then dimi-
nishes rapidly, owing to rapid changes in the quantity of
the cerebro-spinal fluid or to the degree of congestion
that accompanies the inflammation of the meninges.

5th. Anwmsthesia is very rare in spinal meningitis,
Sometimes there is a real hypermsthesia, or at least a

morbid sensibility and an increased susceptibility to re-
flex movements.












MYELITIS, MENINGITIS, SPINAL CONGESTION, 71

In myelitis, the gray matter of the spinal cord acquires
the same properties as a nerve of sensibility and move-
ment; and all the effects of pressure upon such a nerve
are observed. In fact, the spinal cord is then just like
a large compound nerve, comprehending the various ner-
vous fibres that originate from it, not only at the place
inflamed, but also most of those fibres which proceed
from the parts of the cord below the seat of the disease.
In consequence of this new condition of this nervous
centre, the causes of excitation developed in inflamma-
tion (pressure by effused liquids, &e.) produce the various
phenomena belonging to the three principal kinds of
nervous conductors existing in the spinal cord; and
several effects are then produced which are also observed
in meningitis and in spinal congestion, owing to pressure
upon the spinal nerves. It is interesting to compare, as
we will do, myelitis, meningitis, and spinal congestion,
as regards the phenomena belonging to these three kinds
of nerves.

1. Alterations of Motor Conductors,— Paralysis and
cramps are the results of excitations of these conductors.
The degree of paralysis in meningitis and in spinal con-
gestion is different from that existing in myelitis, on
account of the mode of its production. In myelitis, the
number of motor conductors submitted to alterations is
much larger, and also the degree of excitation is greater,
than in spinal congestion and meningitis; so that both
the degree of paralysis and the frequency of cramps are
greater in the first than in the last two affections, A
pressure upon the spinal nerves in the narrow canals by






MYELITIS, MENINGITIS, SPINAL CONGESTION, 73

sence or slight degree of sensations referred to the skin,
muscles, &c., in cases of meningitis, only show that the
conductors of sensitive impressions, in their passage out
of the spine, where they are subjected to pressure, are
not excitable, or, at least, that they have but a slight
excitability.

3. Alterations of Vaso-Motor Nerves—It is not the
place here to insist upon the distinction between the
effects of a paralysis and those of an excitation of the
vaso-motor nerves.! We will only state that in the three
affections we are now comparing, the most important
feature is, that there are striking effects of excitation of
these nerves. In myelitis, especially, these effects are
very marked; the alteration in the urine, the formation
of sloughs on the sacrum, the nates, &ec., the serous in-
filtration in the subeutaneous cellular tissue, the rapid
atrophy of the paralyzed muscles, the dryness of the
skin, &ec,, are phenomena that clearly indicate a great
excitation of the vaso-motor nerves of the paralyzed
parts. In cases of spinal congestion and of meningitis,
it is not rare to observe these alterations of nutrition,
but they are usually to a less marked degree than in
myelitis. One of the most interesting effects of excita-
tion of the vaso-motor nerves in myelitis—i, ., the alka-
linity of the urine—does not exist in meningitis nor in
spinal congestion. Tt is not rare in these three affec-
tions that, near a place where some effect of exrcitation
of the vaso-motor nerves is observed, there are effects of

' See, for this distinction, my “ Lectures on the Central Nervous System,”
Lects. X. and XL, Philadelphia, 1860,




























































PARAPLEGIA DUE TO VARIOUS CAUSES, 93

limbs causes a very acute pain; the muscles of the back
become rigid spasmodically, especially when the spine
or the lower limbs are moved.

If no inflammation of the spinal cord or its membrane
is produced by a tumor, the symptoms are very similar
to those of a non-inflammatory softening, with this dif-
ference, that there is pain in the spine, and also the
effects of the irritation of the pair or pairs of nerves,
originating where the tumor lies in the vertebral canal.
‘When the tumor has destroyed a part of the spinal cord,
there are symptoms that vary according to the part so
injured. If it be a lateral half of that organ, there is
loss of voluntary movement in the corresponding limb,
with conservation of sensibility, while in the other limb
there are loss of sensibility and conservation of volun-
tary movement.'

I have lately seen a case of this kind, so far as I can
judge from the symptoms. Several periostic (syphilitic)
tumors appeared, one after the other, on the head and
face of a gentleman, who, on tHeir disappearance, was
attacked with paraplegia, apparently caused by a similar
tumor pressing upon the right side of the spinal cord,
and producing paralysis in the lower limb of that side
and anwsthesia in the left lower limb,

If the gray matter of the cord be the original seat of
a tumor, there are at first numbness and diminution of
the power of the will over the bladder, with weakness of
the lower limbs, Afterwards, paralysis becomes evident

' Several cases of this kind have been published. See my “ Lectures on
the Central Nervous System," Philadelphia, 1860, pp. 93-111.






























SIGNIFICATION OF VARIOUS SYMPTOMS. 108

exist; in meningitis, or when there is simply a conges-
tion of the spinal membranes, most of them are also
observed, but less intense than in myelitis. In cases of
irritation of the posterior roots of nerves by a tumor or
a displaced bone, &c., referred sensations exist also. In
such cases of irritation by a tumor, &c., and also in cases
of congestion or meningitis, there is a feature which dis-
tinguishes these affections from myelitis: it is that in
this last affection there may be a reference of sensations
to all the parts of the body that receive their nerves
from the part of the spinal cord which is below the
upper limit of the inflammation, while in the three
other affections the sensations are referred only to those
parts of the body which receive their nerves from the
part of the spinal cord at the level of the seat of the
irritation. The non-inflammatory softening, a hemor-
rhage, or a tumor in the gray matter (as long as they do
not produce inflammation), and also the reflex para-
plegia, are characterized by the absence of referred sensa-
tions,

3d. Feeling of Tightness round the Body or round the
Lower Limbs.—This sensation, which is so frequent in
myelitis, exists also, sometimes, in cases of tumors, of
congestion of the spinal cord, and in meningitis. It is
absent in cases of non-inflammatory softening and of
reflex paraplegia.! From this last fact it results that

' I need not say that this symptom, as well as many others depending
npon a degree of irritation of the spinal cord or its nerves, will be observed
in cases of reflex paraplegia, or of non-inflammatory softening of the spinal

cord, if in those cases there is some degree of congestion in the membranes
or in the cord above the softened part, or that which causes the reflex

paralysis.












SIGNIFICATION OF VARIOUS SYMPTOMS, 107

creased insensibility), it is frequent in cases of incom-
plete paraplegia, when the posterior columns of the
spinal cord, in a small part of their length, are destroyed,
either by a tumor or by a softening (inflammatory or
not). It often exists, also, in cases of congestion of the
spinal meninges.'

9th. Reflex Power.—In all cases of paraplegia in
which the lumbar enlargement of the spinal cord re-
mains uninjured, the reflex power of that enlargement
increases notably. On the contrary, the reverse is ob-
served in cases of alteration of this enlargement, and ;
especially when it is atrophied or disorganized, in con-
sequence of an inflammatory or a white softening. In
meningitis with effusion, in lumbar myelitis, etc., the
loss of reflex power is sometimes so complete, that there
is no movement at all excited by the tickling of the sole
of the foot; while, on the contrary, in cases of myelitis
or of a tumor above the dorso-lumbar enlargement, the
least touch of the sole of the feet, any irritation of the
rectum by fecal matters, of the bladder by urine, of the
urethra by a catheter, etc., may produce the most power-
ful reflex movements. (See Lecture 1I1., Myelitis, and
Lecture 1V., Tumor of the Spinal Cord.)) The same
thing would be observed in cases of hemorrhage in the
gray matter above the dorso-lumbar enlargement.

Any one who will take the trouble of reading the
preceding review of the principal symptoms which may
coexist with paraplegia, will at once find that a broad

' Bee my above quoted Lectures, for the symptomatic value of anmesthesia
and hypermesthesia.






RULES OF TREATMENT, 109

of the various kinds of nerve-fibres existing in the spinal
cord or the roots of its nerves; and another characterized
by the absence of these symptoms. Most of the cases of
paraplegia belong to one or the other of these groups.
But there are some cases, such as those caused by a
hemorrhage or a tumor, which may form a third group,
in which the symptoms of irritation may be almost en-
tirely absent, or in which only some of these symptoms
exist, and with peculiar features, as we have already
shown.'

Leaving aside this third group of cases of paraplegia,
the treatment of which has been indicated in the begin-
ning of this Lecture, we find that most cases of this form
of paralysis may be ranged into two groups—Ist, cases
in which there are symptoms of irritation, with an in-
creased amount of blood in the spinal cord or its mem-
branes; 2d, cases in which there is an insufficiency of
nutrition, and most frequently an insufficiency in the
amount of blood in the spinal cord, and also no symp-
toms of irritation. This division leads to the establish-
ment of the following rules of treatment :—

Ist. In those cases of paraplegia in which there are
symptoms of irritation, employ those means of treatment
that diminish the amount of blood in the vertebral
canal.

2d. In those cases of paraplegia in which there are
no symptoms of irritation, employ those means of treat-

! See the beginning of this Lecture: “ Hemorrhage in the cord and in
its membranes ; tnmor upon or in the spinal cord.”












MEANS OF TREATMENT. 118

spinal cord or its meninges. In those cases, strychnine
can only increase the cause of the paralysis.

4. Sulphur.—The modus agendi of this medicine in
paraplegia is not well known, but it is at any rate cer-
tain that sulphur may be employed with advantage in
cases of reflex paraplegia or white softening of the spinal
cord, in which there is no irritation of this nervous
centre, My own experience confirms the assertions of
Graves in that respect.

5. Phosphorus.—The mode of action of phosphorus is
still less known than that of sulphur, German physi-
cians have successfully made use of this agent in para-
plegia, probably in cases of insufficiency in the amount
of blood in the spinal cord. We must say, however,
that we have tried it without any benefit in two cases
of white softening of the spinal cord.

6. Mercury.—No agent has been more extensively and
more blindly used than mercury in cases of paraplegia.
It is only in cases with an increased amount of blood in
the spinal cord or its meninges that mercury may be
used with advantage. TIts depressing influence, how-
ever, is such, that I never employ it except in cases of
syphilitic paraplegia. It is decidedly injurious in cases
of white softening of the spinal cord, and also in cases
of reflex paraplegia.

1. Iodide of Potassium.—This remedy is not suffi-
ciently employed in paralysis. It is one of the most
powerful agents of absorption of fluids effused in the
cranio-vertebral cavity, either out of or in the substance
of the nervous centres. It is the only known remedy
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