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face, the forehead and eyes, do not take part in 'the‘cl;ang:c,
but remain entirely normal. Nevertheless the patient sb ace is
much disfigured, and later on in the disease may have become

(]

soon

almost unrecognizable.

While thus quite gradually symptoms have arisen which

make the patient a very pitiable object‘, lzmd.whic}.i are 1bounzil
er or later to interfere with his position in society, the sa

scialL EXPRESSION IN PROGRESSIVE BULBAR ParaLysis. (After
LEYDEN, EICHHORST.)

Fig. 32.—F
truth dawns upon him that even the'f}mctions z;tbsol’utelyvniczs-
sary for the existence of life are .f:nlmg. Eating, in whic 1?
to this time no trouble was experienced, he now finds difficult.
It takes a longer time to swallow the food, and in a later Stargﬁ_
even mastication becomes impaired. Not only do the move
ments of the lower jaw become WCB.]{CI.‘ an.d less en-erge::é
owing to paresis of the muscles of mastication, but, snjce o
powerless tongue is unable to get the food from between
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cheeks and gums into the region of the pharyngeal muscles,
the formation of the bolus is impossible. Spoons, fingers, and
the like, have to be used instead, or the patient has to hold his
head far back to get the food to slide down. Even drinking
causes much discomfort, as the liquid may get into the larynx
and thus give rise to violent coughing, or may be regurgi-
tated through the nose, either condition being due to weak-
ness of the pharyngeal and laryngeal muscles. :

The implication of the larynx is very distressing, and may
indeed become dangerous. The voice at times fails, speech
becomes irksome, and the tone is monotonous: production of
the higher notes as in singing becomes impossible; later on a
marked hoarseness and finally aphonia follow, so that the pa-
tient can only express himself in whispers, which, owing to the
above-described motor changes, are quite unintelligible. At
the same time the absence of a firm closure of the glottis, and
therefore the inability to cough forcibly, gives rise to various
disturbances in the respiratory apparatus, owing to the dis-
ability to dislodge mucoid masses which may have collected in
the air passages.

Another symptom which, though not constant, is frequently
met with, is the marked increase in the secretion of the saliva.
This occurs usually rather early in the disease, and not infre-
quently such patients are seen going around constantly holding
their handkerchiefs to the mouth to prevent the saliva from
trickling away. On examination, the secretion is found to be
viscid. This flow of saliva is due to an actual increase in the
dmount secreted, as several careful investigators have shown,
though they do not agree as to the exact amount.

Two, three, even five, years may pass before any new symp-
toms are added to those just described. These, however, pro-
gressively gain in intensity, and it is especially the change in
the features which becomes more accentuated, owing to the
tonstantly increasing atrophy in the muscles of the lips and the
cheeks ; the palatal reflexes become markedly decreased and
finally lost: the tongue, shrunken and distinctly smaller, lies
mmobile on the floor of the mouth, and can neither be pro-
uded nor moved in any direction. Fibrillary tremor is then
10t uncommonly marked. On the electrical examination
(Which is, by the way, very bard to make), we may find reac-

tion of degeneration in the lingual as well as in the pharyngeal
muscles. '
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The inability to take food properly is usually the cause of
death ; the patient pines away, and gradually dies from inani-
tion without having the blissful benefit of a dulled conscious-
ness to guide him insensibly through his tormenting sufferings.
Only in occasional instances disease of the respiratory organs,
caused by aspiration of food, hastens the termination (aspira.
tion pneumonia).

Pathological Anatomy.—There is hardly another disease of
the nervous system with the anatomical basis of which we are
better acquainted than bulbar paralysis. Duchenne pronounced
the process to be a primary pigmentary degeneration, and

Fig. 33.—CROSS-SECTION THROUGH THE UPPER PORTION OF THE MEDULLA OBLONGATA.
On the left the healthy, on the right the diseased medulla. /% on the left the normal,
%/ on the right the diseased hypoglossus nucleus (the nerve cells are almost entirely ab-
sent on the right side).

atrophy of the large nerve cells in the nuclei of the me-
dulla oblongata, an assertion which has received complete con-
firmation from all subsequent investigators. Microscopical
examination shows atrophy of the nerve cells. This is shown
in Fig. 33 in the nucleus of the hypoglossal; the cells have
in this case completely disappeared, having previously di-
minished in size and lost their processes. At the same timé
we find the connective tissue increased, the walls of the vessels
in the nucleus thickened. Similar changes are found in the
nucleus of the vagus accessory and the glosso-pharyngeal
nerves (the so-called lateral mixed system, cf. page 107). The
former may become diseased in consequence of an ascending
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seuritis ; a myelitis may be caused by a similar process in the
serves of the lower extremities (Cupfer, Revue de méd., 1890).
Since, as we have said before, the upper part of the face always
remains normal during the disease, we have to assume that the
fibres innervating these muscles arise from a special centre.
This is supposed to be a part of the abductor nucleus (Mey-
nert), which has therefore come to be designated by the com-
posite name of facial-abducens nucleus. This and the remain-
ing nuclei, with the exception
of those mentioned above,
were always found to be in-
tact. The atrophy also ex-
tends to the root fibres, which
to the naked eye often ap-
pear smaller and of a grayish
color. From the topograph-
ical position of the nuclei be-
low the floor of the fourth
ventricle, as it is approxi-
mately represented in Fig.
34, we can easily understand
how, on the one hand, the
pathological process, after
having attacked the hypo-

glossus, next implicates the

neighboring vagus, and, on

the other hand, how the mo-

tor part of the trigeminus

usually remains unaffected, 1,3 T4 Fosremion (Donaw) A
so that paralysis of the mus- or commissure. 2, peduncle of pineal gland.
ClCS of mastication iS V(:‘I')' 3, corpora.quadrigemina. 4 s.uper.ior_pedun—
e, But why the auditory O e e s B e
1s constantly exempt and the nic. teres. g, obex. 1o, funicul. gracil.
facial partially affected are

circumstances which need to be further investigated. A com-
plete counterpart to bulbar paralysis is found in the so-called
progressive muscular atrophy, a disease in which, as we shall
see later on, the gray anterior horns of the spinal cord and
their nerve cells are affected precisely in the same way as
the bulbar nuclei in the disease we are now discussing. The
nerve cells of the anterior horns constitute the trophoki-
netic centres for the muscles supplied by the spinal nerves, an
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office which the bulbar nuclei fulfill for those supplied by the
cranial nerves. In both diseases there are atrophy and decrease
in the functional power, and in both the disturbance is strictly
motor, while sensation is absolutely intact. This essential simi.
larity between the two diseases explains why not rarely one is
associated with the other—in other words, why they may com-
plicate each other. We may, indeed we frequently do, meet
with cases in which bulbar paralysis is accompanied by atro-
phy of the muscles of the extremities, while, on the other hand,
in progressive muscular atrophy, bulbar symptoms, disturb-
ances in deglutition and speech, may be found.

Another analogy exists between bulbar paralysis and amye-
trophic lateral sclerosis, a disease in which not only the nerve
cells of the anterior gray horns, but also the motor tract
in the lateral columns of the spinal cord are affected. All
these diseases, viewed from an anatomical standpoint, if not
identical, certainly are closely related to each other, and only
differ in the position of the lesions; it is therefore advisable to
consider and study them from a common point of view, as the
understanding of the individual symptoms will thus be much
less difficult.

Diagnosis.—As to the diagnosis, we need not be doubtful if
we always remember that the disturbances are confined to the
motor functions of the nerves governing the muscles of the lips,

. tongue, pharynx, and larynx. Oppenheim has recently called
attention to rhythmical twitchings of the velum palati and of
the internal and external muscular tissue of the larynx, which
he considers to be of diagnostic value in diseases of the posterior
fossa of the skull (Neurol. Centralbl.,, 1889, 5). If we find any
well-marked sensory changes, if the patient complains of pain
or parasthesias and the like, we either have to give up the
diagnosis of bulbar paralysis, or we have to search for some
complication. The peculiar facial expression, the increased
flow of saliva, the tremulous atrophic tongue partially or even
completely immobile as it is, the disturbance in speech and
deglutition, when taken together are so characteristic that, if
intelligently observed and studied, they will make our diag-
nosis clear.

There is only one case in which we may be doubtful; cer-
tain foci of disease in the brain may produce symptoms simi-
lating bulbar paralysis, so much so indeed that the name pseudo-

bulbar paralysis has been given to the condition (which later on %
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will be described more at length); nevertheless, with due care-
fulness we can avoid a mistake. The most important point to
observe in the differential diagnosis is the course of the disease.
While in progressive chronic bulbar paralysis this is slow, but
always progressive toward the fatal end, in the spurious form
remissions may occur, so that for years the patient may be im-
proved, though he finally also succumbs to the disease. Besides
this, pseudo-bulbar paralysis is often attended with cerebral
symptoms, headache, apoplectiform attacks, etc. .

Prognosis.—The prognosis, as we should expect after what
has been said, is altogether unfavorable. There is, according
to our present knowledge, no cure for the true bulbar paralysis,
and one ought to be careful, therefore, not to deceive the family
with promises. As soon as the diagnosis is made they ought
to be informed of the unfavorable outlook.

Treatment.—The only treatment from which any success
may be expected, if begun early, is the systematic use of elec-
tricity : faradization and galvanization of the threatened mus-
cles, especially of those of the tongue and pharynx, frequent
excitation of the movements of deglutition, according to the
method already described, are the only measures which deserve
confidence. With the exception of this local treatment, there
is nothing that affords even a temporary benefit. I have never
seen any lasting effect from hydrotherapy, but still this treat-
ment is very frequently advised just at that stage of the disease
when electricity might do some good. Internal remedies are
of no avail ; the occasional symptomatic use of atropine (%, to 1
n}illigramme (Yo tO g, gr.) daily) to diminish the salivary secre-
tion may be indicated. It scarcely needs to be mentioned that

 the chief duty of the physician in the later stages of the disease

s to pay the most careful attention to the general nutrition of
the patient.

Ztiology.—The wtiology is still obscure. It is true that
there are patients affected with the disease who, owing to their
OccuPation, have made rather excessive use of the muscles of
the lips, tongue, and palate (glass-blowers, musicians). These
cases, however, are so rare that it would seem very forced to
attribute any eetiological importance to this factor. The same
may be said about syphilis, the truth being that, in most cases,
the cause is absolutely obscure, and all we can say is that males
and persons advanced in life seem to be more frequently at-
tacked by the disease than others. Heredity but rarely ;;lays'
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a part, and the influence of cold remains, in connection with
this disease, as obscure as with all other nervous affections.
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AR
DISEASES OF THE BRAIN PROPER.

THE more autopsies we see the more the fact is brought
home to us that brain lesions are frequently present which
were not diagnosticated during life. This is by no means
necessarily the fault of the diagnostician, for undoubtedly
many focal lesions of the brain may exist without giving rise
toany symptoms. Recently G. Schmid has published an in-
teresting collection of such cases (Virchow’s Archiv, 1893,
cxxxiv, 1). On the other hand, of course, we frequently see
cases presenting symptoms which make us at once suspect the
existence of a brain lesion.

In such cases we have to ask ourselves two questions: (1)
Where is the seat of the lesion? (2) What is its pathological
nature? To the physician both of these questions are of in-
terest; to the patient, more especially the latter.

The examination which searches for the seat of the lesion
will give us the topical diagnosis (remoes = place): the exam-
ination concerning the nature of the lesion, the pathological
diagnosis.

The endeavor to localize cerebral lesions—that is, to make
atopical diagnosis—has only of comparatively late years re-
ceived attention, and much of the work so far done can not be
called more than an attempt, in many cases indeed only a weak
one. The celebrated discovery of Broca (1861), that certain
disturbances of speech were often found associated with lesions
in the third left frontal convolution, the discovery of Fritsch
and Hitzig (1870) that stimulation of certain areas of the cortex
produces contractions in certain definite groups of muscles on
the opposite side of the body—these and various other, patho-
logical, observations, to which reference will be made later,
make it most probable, nay, almost certain, that definite parts
Or areas of the cortex are always connected with certain func-
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