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IX. DISEASES OF THE SKIN AND OF THE
SEXUAL ORGANS.

1. DISEASES OF THE SKIN.

THE vestibule of the nose, as far as the plica vestibuli,
is lined with epidermis, and is therefore attacked by the
same diseases that affect the external integument. The
most frequent disease affecting the vestibule, and with it
the upper lips, is eczema, which leads to the same appear-
ances in these regions as on the external skin. The nose
may be either the primary or the secondary seat of eczema,
for in scrofulous children, the subjects of chronic rhinitis,
we frequently observe the development of eczema, which,
as a result of the continual irritation of the nasal secretions,
tends to spread more and more and to invade the face,
while, conversely, general eczema of the external skin
sometimes spreads to the vestibule of the nose.

We could mention a large number of skin diseases
which extend into the vestibule of the nose; but as their
diagnosis and treatment are the same here as on the exter-
nal skin, with the exception of infectious processes such as
lupus and syphilis, which are treated of elsewhere, they
need not be discussed in *detail in this place. There are
certain diseases of the skin which in rare cases also lead to
alterations in the wricous membranes of the upper air-passages
analogous to the general process, although presenting cer-
tain differences in their appearance. Thus, there is a
greater tendency to loss of epithelium and ulceration, due
no doubt to the maceration which occurs in the mucous
membrane as the result of the secretion, the moisture, and
the warmth of the air-passages, so that, speaking generally,
the mucous membrane shows defects and ulcerated surfaces,
whereas the diseased epidermis of the skin remains as a
protective covering in the form of scales and crusts.

For this reason a disease in the mucous membrane will

in a few hours undergo certain peculiar changes and lose
13 193
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SEXUAL ORGANS AND UPPER AIR-PASSAGES. 1O0

may appear after the establishment of the menopause at the
regular menstrual intervals,

We should call attention also to the observation Pf
various authors that these phenomena may also appear in
a diseased nasal mucous membrane, for Mackenzie states
that in ozena the odor becomes more intense and the secre-
tion more abundant during the menstrual period.

The so-called “erysipele cataméniale’ may also be in-
cluded among the vasomotor reflex neuroses referable to
the genital organs. It manifests itself in redness and swell-
ing of the tissues about the external nose and of the organ
itself.

There are certain reflex relations between definite regions
of the nasal mucous membrane and the female genitalia.
Although they may appear very obscure, and in Fliess'1
description baffle comprehension, their existence, proved by
a series of well-known facts, can not be disregarded. As
long ago as 1884 we find in Kupper's ? paper a warning
against the use of the galvanocautery on the erectile tissue
of the nose in pregnant women, on the ground that he twice
saw it followed by abortion, and Schech goes so far as to
say that pregnancy is an absolute contraindication to the
use of the galvanocautery.3 Fliess has shown by an exten-
sive series of investigations in the gynecologic clinic of the
University of Berlin that there are certain points on the
anterior extremity of the middle and inferior turbinate
bodies and on the #udercle of the septum—designated by
him genital areas—through which some influence can be
exercised on pathologic conditions in the female sexual
apparatus. By cocainizing the “ genital areas” the pains
which accompany or follow the menstrual flow can be re-
lieved and labor pains can be reduced to a minimum, while
by cauterizing these areas permanent cure of dysmenor-
rhea may be achieved.

The pharynx, and especially the larynx, as well as the
nose, may be the seat of congestions which can only be
interpreted as derived from the genitalia. As during
puberty, at the time of the so-called change of voice,
the mucous membranes of the upper air-passages are sub-
Ject to congestions, which are often the cause of the voice
becoming easily tired, similar hyperemic conditions occur

1 Loc. cif. 244 Deutsche med. Wochen.,"” 1884, No. s1.
* Schech, 5th ed., p. 28q.







SEXUAL ORGANS AND THE EARS. 201

young girl, as pointed out by Storck, it becomes abnor-
mally deep and rough.

In the male this falsetto voice, which must be regarded
as the effect of an abnormal prolongation of the voice-
changing period, is designated as the eunuch’s voice (Four-
nier) ; it may last for only a short time after puberty, or
may, as shown by numerous cases, persist a greater length
of time as a more or less ridiculous vocal anomaly. Al-
though the condition causes the patient a good deal of
annoyance, it, as a rule, readily yields to treatment. :

There is no alteration of the laryngeal image, either in
the form of redness or anomalies of motion of the vocal
cords, notwithstanding Fournier’s attempt to construct a
series of clinical pictures. This is what we should expect
if we remember that the eunuch’'s voice is the expression
of a disturbance in the codrdination of the laryngeal mus-
cles, consisting in a failure of the mechanism to adapt itself
to the dimensions of the fully developed larynx, and the per-
sistence of a false register. By a judicious series of exer-
cises, consisting mainly in training the voice to adhere to a

lower key, a cure can usually be effected in a few sittings.
- The vocal changes which accompany old age, and con-
sist in roughness or shrillness, may be due to ossification
of the laryngeal skeleton and to consequent changes in the
vibrations.

RELATIONS BETWEEN THE SEXUAL ORGANS AND THE
EARS.

Stepanow,! Eitelberg, and Gradenigo ? have observed
cases in which hemorrhages from the ears occurred either
vicariously or coincidently with menstruation. In most of
the cases the organ of hearing had been affected with
chronic catarrh or chronic suppuration, and the power of
hearing was more or less reduced during the intervals be-
tween the attacks. The hemorrhages from the ear usually
occurred on the day before the appearance of menstruation,
and, in the cases of menstrual anomalies, on the days on
which the menses should have appeared. They were usu-
ally confined to one side, the same ear being affected in
every attack, The amount of blood varied from two drops

118 Mon. f. Ohr.,'" 1885, No. 11.
3 # Arch. f. Obr.,”” vol. xxvin, p. 82.













SYPHILIS. 205

gish in its movements after the voice had almost re-
gained its usual quality. In Simpson's case the swelling
subsided more rapidly, but there also remained a sluggish-
ness in the movements of the vocal cord on the affected
side and in the region of the joint when the patient was
discharged after eleven days. Lazarus! has described a new
variety of gonorrheal disease of the larynx on the strength
of a case of bilateral paralysis of the crico-arytenoidei
postici in gonorrheal arthritis. As no alterations could be
demonstrated with the laryngoscope in the arytenoid car-
tilages or in the mucous membrane of the interarytenoid
space, and as there was neither tenderness nor pain in the
cartilages of the larynx, the clinical picture of this form is
clearly distinguished from that seen in the articular affec-
tions just described, and we must agree with Lazarus—
although he does not dwell on these points in the differ-
ential diagnosis—in explaining his case as one of gonorrieal
neurifis, the occurrence of which finds ample confirmation
in the investigations carried out by Leyden.?

The localization of gonorrheal disease in the ear has
never been reported ; Flesch 3 believes that he once found
gonococci in the pus derived from the middle ear of an
infant. One of Fischel's 4 histories contains a note to the
effect that, in a case of gonorrhea, tinnitus aurium was fol-
lowed within twenty-four hours by complete bilateral deaf-
ness, but it is of little value.

4. SYPHILIS.

We are unable to devote to syphilis of the upper air-pas-
sages the space which its importance and frequency demand.
The subject is fully discussed in all text-books on syphilis
and in many special essays,® so that I shall refer only
briefly to the most important points.

Primary sores are found in the noSe in the region of the
vestibule, which is accessible to infection by the finger.

15 Arch. f. Laryng.,”” v, p. 232. 3 ¢ Zeitschr. f. klin. Med.,” 1892,

%4 Berlin. klin. Wochen.,” 1892, No. 48.

* Fischel, * Prag. med. Wochen.,” 1891, No. 11.

# Neumann,* Syphilis,” Nothnagel's * Spec. Path. u. Therap.,"’ 1897, vol.
Xxiil. Lang, “ Vorlesungen,' 2d ed., 1895, Gerber, * Syphilis der Nase u.
des Halses,” ¢ Berlin, bei Karger,” 18g5. Seifert, ** Deutsche med.
Wochen.,” 1803, 42, 44, 45.
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cases in which it is impossible to find either tubercle bacilli
or cheesy detritus in the tubercle. They differ from the
ordinary gummatous tumors by the presence of a pedicle
or a broad base and by their greater vitality, as they
show no tendency to central necrosis, and only a slight
tendency to superficial ulceration. Manasse regards them
as simple connective-tissue tumors, originating in the sub-
mucous connective tissue, and either pushing the epithe-
lium before them or breaking through it.

Gummatous infiltration with chronic inflammation lead-
ing to hyperplasia of the mucous membrane is very com-
mon, and manifests itself in the form of a hypertrophic
rhinitis—the coryza neonatorum of hereditary syphilis.
Sooner or later the process goes on to tumor formation, but
before that event occurs the disease may attack the peri-
chondrium and periosteum of the cartilages and bones
of the nasal skeleton, and lay the foundation for necrosis of
the cartilage and sequestration of the bone. Referring to
such cases, in which sequestra were found under the hyper-
trophic, intact mucous membrane, Sanger ! and E. Frankel 2
make the statement that the bony framework of the nose
may become diseased independently of the mucous mem-
brane. Sanger distinguishes three forms of bone disease,
which he calls exfoliated necrosis following suppurating
processes, rarefying luetic osteitis, or caries sicca, and rare-
fying and plastic osteitis. We also recognize a syphilitic
chondritis in addition to perichondritis. As a result of all
these processes we find the familiar defects in the soft parts
and in the bones, producing the characteristic cicatricial
contractions and distortions, and often leading to adhesions
and stenosis.

While any part of the bony skeleton may be attacked by
the disease, the median and lateral walls manifest a peculiar
predisposition. In the septum the bony portion is chiefly
involved, and the vomer, as well as the perpendicular plate
of the ethmoid bone, may be more or less completely
destroyed by the necrosis. The situation of these defects
is of significance in the differential diagnosis from tubercu-
losis, which produces its ravages especially in the cartil-
aginous septum ; although it not rarely happens that the
syphilitic process involves the cartilaginous as well as the

14 Vierteljahrschr. f. Derm. u. Syph.,” 18 R0 oo
2 ¢ Virch, Arch.,” 75, P 77, pp. 89 and go
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SYPHILIS, 211

To begin with the tonsillar space, we may mention the
gumma infiltrations, tumors, and ulcerations that are
usually found associated with diseases in the nose and in
the oral pharynx. The diagnosis in such cases presents no
difficulties. It is more difficult when the nasopharynx
alone is diseased. The symptoms complained of by the
patient are very vague: headache, depression, lassitude,
loss of appetite, and occasionally earache—nothing that
might point to an exact diagnosis ; and the diseased focus
may remain undiscovered until for some reason a postrhi-
noscopic examination is made. We then find ulcerations
in the roof of the pharynx, in the neighborhood of the
choanz, and sometimes on the lateral pharyngeal wall,
which are readily recognized as syphilitic ulcers by their
irregular outline, sharp edges, and excavated floors cov-
ered with yellowish secretions. The disease may invade
the periosteum and the bone, or there may be from the
beginning a syphilitic osteitis, ending in necrosis and ex-
tensive destruction of the surrounding bony walls. If the
disease is situated in the roof of the pharynx, part of the
sphenoid bone, if on the posterior wall, parts of the cervi-
cal vertebra, especially the atlas and axis, may give way
and cause large openings into the vertebral canal, or ulcer-
ation and severe hemorrhage from the vertebral artery may
OCCur.

A gumma on the posterior surface of the soft palate
generally results in perforation of that structure, usually
just below its attachment to the palatal bone, and leads to
various deformities, according to the size of the perfora-
tion. If the tissue destruction is great, the soft palate is
loosened from its attachment and drops down, so that if
the perforation is situated in the middle line above the
uvula, the latter may come in contact with the base of the
tongue. In extensive ulcerations the entire uvula and large
portions of the soft palate and faucial pillars may be de-
stroyed ; and as the disease is not limited to the soft parts,
the palatal bone itself is often perforated, so that it is pos-
sible to obtain a view of the nose from below,

The syphilitic alterations in the posterior and lateral
walls of the pharynx deserve special attention, as they may
be mistaken for follicular catarrh or for a chronic hypertro-
phic catarrh of the plica salpingopharyngea (Neumann), if
they appear in the nodular form or in the form of diffuse
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nose trickle down into the pharynx, as there is usually a
coexistent chronic fetid rhinitis, These adhesions may be
visible at the first glance on ordinary inspection, but some
of them are more obscure, and require a postrhinoscopic or
laryngoscopic examination for their detection. Among
these we include the adhesions which are seen when the soft
palate is only partly destroyed, and which take the form of
a horizontal diaphragm-like membrane between the pos-
terior surface of the soft palate, near its attachment to the
palatal bone, and the posterior pharyngeal wall, or those
which lead to the formation of adhesive bands in the post-
nasal space between the roof of the pharynx and the swollen
orifices of the Eustachian tubes, or between the latter and
the margins of the choana or the posterior pharyngeal wall.
Both these forms of postsyphilitic alterations occasion great
discomfort, the destructive variety interfering with nasal res-
piration and lending a peculiar dead quality to the voice,
while the cicatricial form, by invelving the tubes, leads to
certain disturbances in the hearing, to be discussed later. A
rare form of adhesion is one which forms between the base
of the tongue and the posterior pharyngeal wall.

Synechia between the soft palate and the posterior wall
are of such frequent occurrence and give rise to such dis-
tressing symptoms that they often require operative treat-
ment. In view of the tendency of the two divided portions
of an adhesion to reunite, and thus oppose a serious
obstacle to the success of the operation, it may be well to
discuss briefly the conditions which explain not only the
original formation of the synechia, but also its tendency to
recurrence. When the soft palate performs its normal
functions, and when, in obedience to the laws of gravity, it
retains its perpendicular position and moves with every act
of deglutition and phonation, there is small danger of
the opposing surfaces becoming adherent, even when they
are the seat of ulcers, as the constant movement of the soft
palate would loosen any adhesive bands as fast as they
formed ; but when, on the contrary, the soft palate, as the
result of deformity or the distortion of syphilitic scars, is
brought nearer the posterior wall of the pharynx and loses
its normal mobility, the conditions for the formation of an
adhesion are proportionately more favorable. Neumann !

! Nothnagel's ** Spec. Path. u. Therap.,” xx111, p. 320.
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which follows as the result of extension to the cartilages,
Finally, we may regard as sequels the scar formations and
the chronic infiltrations and contractions which remain and
lead to permanent functional disturbances in the voice or
to marked stenosis.

The question whether we are justified in considering
catarrhal disease of the laryngeal mucous membrane as an
erythematous eruption is still undecided, in spite of
Lewin's ! paper advocating the recognition of such an
erythema. For my part, I agree with that author, and
believe that the condition usually designated as syphilitic
catarrh is not a catarrh in the ordinary sense of the word
and differs clinically from an ordinary catarrhal laryn-
gitis.

It is characterized by a peculiar, dark, bluish-red or
brownish-red (Lewin) discoloration, which makes it appear
in the laryngeal image like a peculiar, one might almost
say specific, hyperemia, especially as it lacks swelling and
increased secretion, the ordinary symptoms of catarrh of
the mucous membrane. Although it has been so described
by certain French authors, the red discoloration is not such
as to justify the designation of roseola or macular syphilid,
being diffuse rather than circumscribed.

In some cases the erythema as we have just described it
becomes covered with gray patches or rings elevated above
the hyperemic mucous membrane (as illustrated by Schnitz-
ler),? resembling the mucous patches of the soft palate.
Although they are also observed on the epiglottis and on
the aryepiglottic folds, their favorite seat is on the vocal
cords. The superficial layers of the epithelium very soon
separate and the patches are converted into superficial
ulcers. The occurrence of flat and of acuminate condy-
lomata on the laryngeal mucous membrane has been de-
scribed. The former are due to hyperplasia of the papillz,
and appear as pale gray prominences with broad bases,
slightly elevated above the mucous membrane, preferably
situated on the free border of the vocal cords, on the epi-
glottis, and on the aryepiglottic folds. They rather resem-
ble papules or opalescent patches, and the old name of
condylomata would perhaps best be discarded, especially in
diseases of the mucous membrane. This applies still more

14 Charité Ann.,” vol. vI. 0 Adas! Pl xm, 1.
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membrane remains intact, be confounded with incipient
malignant tumors, such as carcinoma or sarcoma. '

With the exception of certain nodular varieties, which
may perhaps be compared to the syphilitic granulation tu-
mors (Kuhn-Manasse), these forms are rarely demonstrated
by laryngoscopic examination, as they possess a marked ten-
dency to undergo ulceration.

The ulcers vary in size and depth. Those which develop
from infiltrations are wide-spread and flat, while those which
follow gummata are deeper, and correspond in size with the
gumma which they replace. Their boundaries are sharply
defined, the edges are undermined, elevated above the sur-
face, and thickened, while the surrounding area is the
seat of a dusky red discoloration, more or less distrib-
uted over the entire larynx. * The floor of the ulcer is
covered with a thin, grayish, creamy exudate, the removal
of which reveals the whitish speckled appearance of the
firm infiltration "—(Orth). The differential diagnosis from
tubercular ulcers is based on the sharp edges, the speckled
floor, the absence of nodules in the surrounding area,
and the absence of any tendency to the formation of granu-
lations, although there are cases in which the diagno-
sis can be decided only by a bacteriologic or a general
examination. It must also be borne in mind that syphilis
and tuberculosis are not rarely associated, as was pointed
out in various papers by Schnitzler. Moreover, we learn
from daily experience that even when the external appear-
ance of the ulcer fails to afford any diagnostic points, the
diagnosis may be inferred from its situation in the larynx.
While tuberculous ulcers are preferably found on the pos-
terior laryngeal wall, and on the posterior extremities of the
vocal cords, syphilis affects chiefly the ligamentous portion
of the vocal cords. While tuberculosis is frequently uni-
lateral, especially when it appears in the vocal cords, the
syphilitic ulcers are always bilateral, and very often dis-
tributed symmetrically on the free borders, being evidently
produced by contact of opposed portions of the cords.
Tubercular ulcers usually occupy the surface of the vocal
cords, while syphilitic ulcers are situated on the free border,
and give to it a dentated appearance. The ulcers event-
ually break down and lead to tissue destructions which
differ greatly in extent. The appearance of the laryngeal
image varies widely, as any one can convince himself by
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share in the syphilitic process in a variety of ways; they
may be the seat of primary syphilis in consequence of in-
fection by a polluted catheter, or they may be attacked
during the secondary and tertiary stages in connection
with the postnasal space and become involved in the re-
sulting cicatricial contractions and adhesions. The seat
and the nature of the disease are easily demonstrated by
a rhinoscopic examination after symptoms in the middle
ear, retraction, opacities, difficult hearing, and tinnitus
aurium have aroused the suspicion of tubular occlu-
sion. Suppuration from the middle ear is common in
syphilitic subjects. So far, our clinical and anatomic
observations do not justify us in regarding it as a specific
suppuration, since it has not been possible to demonstrate
the occurrence of irritative syphilitic processes in the mid-
dle ear, although theoretically the existence of syphilitic
disease of the middle ear seems plausible. ** Authorities
in the main agree that in acute and subacute simple, as
well as in acute and chronic purulent, affections of the
middle ear occurring in the course of syphilis, the nasal
and pharyngeal disease plays an important role’ (Be-
zold 1). The same etiology may be assumed for suppu-
ration from the middle ear in hereditary syphilis. Fournier,?
it is true, says that these suppurations may constitute the
primary manifestations of hereditary syphilis, and mentions
the absence of pain as a characteristic symptom in such
cases, but his observations are not satisfactory from an
otologic standpoint, and do not carry much weight.
Exudative inflammation of the middle ear is mentioned
by Schwartze 3 ; and Kirchner* subsequently observed
such a case, which was, however, complicated by the ex-
istence of ulcers in the nasopharynx. At the autopsy
Kirchner found in the middle ear, besides a serosanguin-
eous exudate, round-celled infiltrations, split-pea-shaped
neoplasms in the bone, and a constriction of the blood-
vessels, which he interpreted as a syphilitic endarteritis.
Kirchner's case is, however, not very convincing, and it
seems remarkable that in his microscopic investigations he
did not take any account of the fact that the cadaver had

24 Arch. f. Ohr.,”" xx1, p. 260.

* Lectures on Late Hereditary Syphilis, translated by Karbl and Zeissel,
1894, p. 150.

#1¢ Arch. f. Ohr,”’ vI, 267. ¢ Arch, f. Ohr.,” xxvin, p. 172.
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syphilis. There is, however, a marked difference in the
matter of prognosis; for, whereas secondary and tertiary ner-
vous diseases of the ear may be favorably influenced or even
cured by antisyphilitic treatment if they are taken in hand
early, the prognosis in the hereditary form is unfavorable.

The term “‘ nervous disease of the ear in syphilis " has
been used designedly, as the seat of the lesion is unknown.
The value of the investigations in regard to histologic
changes in the labyrinths of syphilitic subjects is impaired
by the fact that the etiology in these cases of alleged heredi-
tary syphilis is doubtful (see Gradenigo!); and, in the
second place, the changes found in secondary and tertiary
syphilis—described as round-celled infiltration, calcifica-
tions, and hyperemia—are so general that nothing is gained
for the pathology by the recording of such doubtful cases,
which can only by much ingenuity be brought into har-
mony with the classic description of syphilis. There is a
general tendency to ascribe syphilitic deafness to disease of
the vestibule and of the first turn of the cochlea, but there
is nothing to justify such an assumption, and the seat of the
disease might just as well be placed in the nerve-endings or
in the nerve-trunk itself.

In an interesting variety of cases the loss of hearing is
due to direct lesion of the auditory nerve or of its centers
by a gumma in the brain, or gummatous basal meningitis,
or cerebrospinal meningitis ; for the auditory nerve may
be implicated in this disease as well as any of the other
cranial nerves. Such a case is described by Oppenheim,?
who in another place (p. 16) remarks that ‘it may event-
ually be possible to demonstrate the same symptoms in the
auditory nerve—which, up to the present time, has been
rather neglected (treated like a stepchild)—that have been
accurately observed in the ocular, motor, and facial nerves.”
Schwartze® mentions a case of intracranial syphilitic paral-
ysis of the left auditory nerve, associated with paresis of
the left arm and paralysis of the tongue, but without facial
paralysis ; Gradenigo* quotes a case from Helmet of sud-
denly developing deafness in a young syphilitic woman, in
which, at the autopsy, scattered foci of encephalitis were
found, one of them at the exit of the auditory nerve-trunk.

1 # Schwartze's Handb.,” 11, p. 431.
2 ¢ Syphil. Erkrank. des centr. Nervensystems,"” 18go, p. 30.
44 Arch. f. Obr.,”" 1v, p. 267 (1869). * **Schwartze's Handb.,” 11, p. 529.
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RELATIONS BETWEEN THE EYES AND THE EARS. 235

ment in hearing was noted,! or where, as reported by
Wolf,? subjective aural sensations occurred during attacks
of glaucoma.

Reflex irritation of the eye originating in the ear plays an
important part in these relations, while direct injury of the
optic nerves depends rather on endocranial sequels of optic
disease than on disease of the ear itself. Reflex irritation
may give rise to disturbances in the function of the eye
muscles, as the vestibular and cochlear branches of the
auditory nerve are in close relation with the optic pathway.
There is no doubt that the vestibular nerve may exert an
influence on the coordinating center that presides over the
action of the ocular muscles, and that irritation of the nerve
itsélf or of its endings in the ampulla and in the membra-
nous semicircular canals may produce motor disturbances
in the domain of the oculomotor, the abducens, and the
trochlear nerves, manifesting themselves in nystagmus,
ocular palsy, and disturbances in the pupillary reaction.
This has been proved by numerous physiologic experiments
on disturbances of equilibrium following injury of the laby-
rinth, and particularly by Stein,® who was perhaps some-
what hasty in applying unfinished theories to practical
diagnosis. This reflex connection has been utilized in the
diagnosis of aural vertigo. For the transmission of re-
flex irritation from the ear to the eye by means of the
vestibular nerve we possess some anatomic basis, but for
the connection between the cochlear nerve and the ocular
nerve the anatomic basis is not equally clear, and rests
solely on the occurrence of aural hallucinations, as described
by Bleuler, L.ehmann,* and Urbantschitsch.

We have, however, in Held's investigations an important
contribution to the physiology and pathology of the nervous
system, which may eventually lead to the overthrow of the
vague theories at present prevailing concerning the reflex
connection between the ear and the eye, and furnish a posi-
tive proof that auditory stimuli are capable of affecting the
movements of the muscles. Held's® investigations re-
sulted in the demonstration of a reflex arc by which audi-

! Knies, loc. cit., p. 291. 2% Arch. f. Augen u. Ohr,,”” 1v,

* Arb. a. d. Bazanow'schen Klinik 1, 1, Moscow, 18g7; *Zeitschr. f.
Ohr.,”” vol. xxvIL

4 1 Zwangsmissige Lichtempfindung durch Schall und verwandte Erschein-
ungen auf dem Gebiete der Sinnesnerven.”’

* ¢ Arch. f. Anat. und Entwickelungsgesch.,’’ 1893, p. zor.
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RELATIONS BETWEEN THE EYES AND THE EARS. 239

absence of any conspicuous alterations at the autopsy it is
to be explained by the existence of a serous meningitis or
an inflammation of the pia too slight to attract attention.

Such palsies of the ocular muscles have frequently heeln
observed after intracranial complications of an ear affec-
tion, and in the latest literature ' on the sequels of diseases
of the ear we find them described as depending on the
mode of extension of the disease to the sinuses, the
serous membranes, and the brain-substance itself.

Another important symptom that accompanies these
conditions is papillitis of the optic nerve. When it occurs
in a purulent otitis media, if there is a suspicion of intra-
cranial complication it is of vital significance, in spite of
Jansen's ? statement that ‘‘it appears to occur in rare
cases, even in uncomplicated empyema of the mastoid pro-
cess or in otitis media, through the agency of the carotid
plexus,” and should always be regarded as a proof that
the inflammation has spread to the interior of the cranium.
When chronic purulent otitis media is associated with con-
gestive papillitis and cranial symptoms, it becomes very
important to determine whether the two diseases have any-
thing to do with each other or not. In tuberculous patients
with chronic middle-ear disease it must always be borne in
mind that the ocular and cranial symptoms, which may
appear to simulate otitic meningitis or an extradural or
cerebral abscess, may have their origin. in a tubercular
meningitis or in cerebral tuberculosis and be in no way
dependent on the aural affection.

Sensory disturbances in the eye may be secondary to
earache transmitted from the tympanic plexus by way of
the trifacial nerve ; they manifest themselves in the eye as
pain, increased lacrimation, and injection of the conjunc-
tival vessels.

Urbantschitsch’s # statement that visual acuity may be
affected by aural disease is not borne out by the results of
Ostmann’s 4 investigations. The mutual influence of audi-
tory and ocular impressions, which are described by Bleu-
ler and Hoffman ® under the names of *“ Geh6rsphotismen ”

1 Jansen, ‘¢ Arch. f. Ohr.,"" xxxvi; Hessler, “ Otogene Pyimie” ;
Korner, * Die otitischen Erkrankungen,'’ ete.

21t Arch. f. Obr.,” Xxx%XvI. 3 ¢ Phliiger's Arch.,” xxX, p. 129.

%% Arch. f Ophthal.,’" p, 43.

* Quoted from Urbantschitsch, *¢ Schwartze’s Handb.," 1, p. 451.







XI. INTOXICATIONS.

THE upper air-passages are very much exposed to local
injury during intoxications, both when the poison is con-
tained in the air and thus comes into immediate contact
with the mucous membrane of the nose, the pharnyx, and
larynx, and when it is ingested in the form of a fluid or
solid, and during its passage through the pharynx inflicts
direct injury on that structure and on the upper margin
of the larynx. From this point the poison may make its
way into the interior of the larynx and set up an extensive
morbid process. The ear escapes, as a rule, unless the
tubes are involved in hypertrophic conditions of the post-
nasal* space ; hence, the number of substances capable of
exerting any influence on the ear when taken by the mouth
is very limited.

The most frequent symptoms produced by the great
majority of organic and inorganic chemic bodies by direct
irritation of the mucous membrane of the upper air-pas-
sages are hyperemia and sensory irritative phenomena,
such as sneezing and coughing.

Their recognition presents no difficulty, as the cause of
the intoxication can usually be ascertained, and the clinical
picture presents no special characteristics for the individual
kinds of intoxications, so that it is not worth while to
enumerate all the various acids, alkalies, ethereal oils, etc.,
in this place.

Another group of symptoms which it is customary to
refer to the action of various poisons can not be accepted
as toxic phenomena without a reservation. Among these
we have aphonia, hoarseness, and tinnitus aurium. The
former is due to *“adynamia, when the constitutional effect
of the poison has so debilitated the entire organism that the
phonetic function shares in the impairment of all the other
functions, especially those of the central nervous system ™
(Stuffer ! on “Toxic Aphonia"). In the literature of al-
kaloid poisoning we find in particular nervous disturbances

14 Arch, f. Laryng.," vol. vI.
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acids on the one hand, and poisoning with potassiuin or
sodium hydrate and ammonia on the other hand. T'hat
chlorid of zinc is capable of producing the same kind of de-
struction of the mucous membranes as an acid is shown by
a case of v, Jaksch’s !, in which, after the drinking of a
solution of chlorid of zinc and hydrochloric acid, such as is
used in soldering (68 gm. of zinc chlorid and 3.5 gm. of
hydrochloric acid to 100 c.c.), laryngeal stenosis m_:cu!'red
which necessitated tracheotomy. Among the intoxications
by inorganic acids we must mention particularly chromic
acid poisoning, as this substance is a favorite cauterizing
agent in rhinologic practice. Acute chromic acid poisoning
may follow the use of only a few centigrams, as in cauter-
ization of the pharynx, and leads to a general intoxication
in addition to the local symptoms; while, on the other
hand, the chronic form of poisoning, which occasionally
occurs in employees in chromic acid factories, produces
deep-seated alterations of the mucous membranes. The
inhalation of chromic acid in the form of dust at first leads
to an inflammation of the nasal mucous membrane, which
is soon followed by arrosions on the septum and on the
anterior extremities of the turbinate bones, constantly
accompanied by epistaxis. Ulceration also takes place in
regions to which the particles of dust may be carried by the
inspiratory air : that is, the tonsils, the uvula, and the pos-
terior pharyngeal wall. According to Seifert,® purulent
inflammation of the tympanic cavity may also occur by
extension through the Eustachian tubes.

The internal administration of the iodids, especially potas-
sium iodid, is sometimes followed by alarming symptoms
in the upper air-passages. It is well known that the exhi-
bition of iodin is always accompanied by a slight swelling,
redness, and desquamation of the mucous membranes,
manifesting themselves in more or less marked coryza, lac-
rimation, pharyngitis, and laryngitis. But, in addition,
the literature contains a number of intoxications following
the use of potassium iodid which led to alarming symptoms,
and in a few cases even necessitated tracheotomy. The
symptom referred to is edema of the larynx. It has been
observed in every part of the larynx—on the lateral wall,
about the entrance, on one side of the larynx only, or on

1 Nothnagel’s ‘¢ Spee. Path. u. Therap.,” vol. 1.
* ¢ Die Gewerbekrankheiten der Nase,”' etc., Fischer, Jena, 1805.
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both sides in the subglottic region. Our knowledge of its
cause and of its mode of origin is very meager. The in-
toxication does not appear necessarily to follow large doses
of the drug, as cases have been reported in which a short
course of treatment with small doses produced an intoxica-
tion (Rosenberg). In two cases reported by Schmiegelow !
in which tracheotomy had to be performed, edema
occurred after the administration of three teaspoonfuls of a
5 % solution taken morning and evening in one case, and
in the other case after only three tablespoonfuls of the same
solution had been taken three times a day for several
days. The cases in which the intoxication occurred after
withdrawal of the drug (Heymann), or after it had been
used for several weeks, must be considered exceptional, for
we know that, as a rule, the mucous membrane becomes
accustomed to the drug after a few days of catarrh; and,
even in those cases in which edema of the larynx had
occurred after a few days’ use, the drug was subsequently
very well borne when it was given in more conservative
doses. The manner in which the intoxication occurs is as
little known as its cause ; itis remarkable how seldom grave
toxic appearances are seen when we consider the enormous
number of cases which are constantly treated with potassium
iodid. Rosenberg believes that the occurrence of intoxica-
tion depends on the presence of glands; Avellis, arguing
from an interesting case of unilateral paralysis of the recur-
rent nerve in which the administration of potassium iodid
was followed by edema of the larynx on the unaffected half
of the larynx only, suggests that iodid poisoning takes
place by way of the nerves, like the angioneuritic edema of
Striibing ; while G. Lewin, in the face of antagonistic
observations reported by Rosenberg and others, assumes
that iodid edema depends on syphilitic disease, on the
ground that a syphilitic ulcer reacts more intensely to
iodin.

The aural symptoms observed after the use of potassium
iodid consist in tinnitus aurium associated with difficult and
double hearing. The first two phenomena occur in asso-
ciation with catarrh of the pharyngeal mucous membrane,
which has led to acute catarrh of the tubes and its conse-
quences ; but it seems to me we may also assume that the

 Arch, f. Laryng.,” vol. L.
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iodin may exert a direct influence on the mucous membrane
of the middle ear in the form of swelling and exudation,
With regard to the remarkable phenomenon of double
hearing, Moos reports a case in which, after the pntassmm
iodid had been taken for six weeks, thert followed, in addi-
tion to the iodin eruption and coryza, a peculiar affection
of the left ear, so that the notes from d to g were heard
double, each perception being separated by a short interval.
I myself once observed, after the use of potassium iodid
(5%), a case of double hearing for all the sounds of ordi-
nary conversation which only subsided several weeks after
the withdrawal of the drug. In the treatment of iodin
intoxication the preparations of belladonna and sodium
carbonate have been recommended.

Arsenic is used in many of the arts, and leads to diseases
in the nose, in the postnasal space,! and in the larynx,
while the ear is not affected, if we except ulcers in the
external auditory meatus. When arsenic is taken inter-
nally, especially in the case of arsenic eaters, aphonia and,
according to Seligmiiller,® paralysis of the vocal cords are
observed. Unfortunately, these statements lack the sup-
port of actual observation. The only well-reported case of
paralysis of the left recurrent nerve said to be due to arsenic
is contributed by P. Heymann,® but unfortunately it admits
of more than one interpretation, as the patient was exposed
to the fumes of cyanid gas as well as to arsenic, and the
paralysis may therefore have been due to the effect of that
substance.

The catarrh of the nose and of the post-nasal space,
which, according to Seifert, has been observed by many
authors, is to be referred to the inhalation of dust particles
containing arsenic, especially the color known as “ Schwein-
furt green.”” The excoriations and ulcers which result
affect particularly the septum, and often lead to perforation
of the cartilaginous portion. Toeplitz found perforations
of this kind in 19 out of 31 employees in a chemic factory
where Schweinfurt green was made; in other words, in
61.3%.

Paralysis of the laryngeal muscles occurs in chronic
lead-poisoning, the substances being usually hydroxid of
lead, lead oxid, and red peroxid of lead (Mennige). To

1 Cﬂn!pare Seifert, ** Die Gewerbekrankheiten,” ste,
2 % Die Krankheiten der Nerven." 3 ¢ Arch, f. Laryng.,”’ vol. 1v.




246 INTOXICATIONS,

judge by the numerous descriptions, the clinical picture
varies a good deal, and there is no typical form for the
paralysis. Seifert, Schech, Krause, and P. Heymann have
described paralysis of various muscles, including the ad-
ductors and abductors. We have individual palsies of the
cricoarytenoideus lateralis, and of the interarytenoideus ;
unilateral and bilateral paralysis of the posticus and of the
recurrent laryngeal nerve; and we can not agree with M.
Mackenzie when he says that the ‘‘adductors only are
implicated, just as in cases of systemic lead-poisoning the
extensors are exclusively aflfected.” Krause mentions a
peculiar form of phonatory disturbance, an intention tremor,
as a result of lead-poisoning. The prognosis is favorable,
The three cases observed by Heymann all ended in recovery
after the customary treatment for lead-poisoning.

In the ear the effects of lead-poisoning have been described
as tinnitus aurium and a gradual deterioration in the power
of hearing. Wolf ! reports several cases in which the degree
and kind of deafness were variable, so that the functional
test sometimes appeared to locate the seat of the disease in
the middle ear, at others in the internal ear. In one of
Wolf's cases, in which the onset was acute, he assumes an
acute exudation into the cochlea which underwent absorp-
tion after treatment, and thus allowed the function to be
restored. We may assume a neuritis of the auditory nerve
analogous to that which occurs in other cranial nerves, such
as the vagus and the optic nerve, without, however, neglect-
ing the etiologic importance of the arteriosclerotic condition
of the vessels which accompanies the intoxication. ?

Mercurial poisoning is well known under the name of
‘ ptyalism,” and affects the mucous membrane of the mouth
and pharynx, while, as far as we know, the nose and larynx
escape, Von Jaksch ? describes a case of acute sublimate
poisoning following the ingestion of a teaspoonful of the
drug. The mucous membrane of the uvula, the pharynx,
the epiglottis, and the aryepiglottic folds were greatly swollen
and covered with a whitish exudate, while the vocal cords
were only slightly inflamed. On the fourteenth day after
the accident ulcers were found in these regions, the swell-
ing had subsided, and at the autopsy, which was held on

1 ¢« Verhandl, der I}. otol. Gesellsch.," 18g5.
2 Compare Ebstein, ¢ D. Arch. f. klin. Med.,"" LvilI, p. I.
Ll Nﬂlhnﬂ.g‘_&l‘s Humlh.,,” vol. 1, P 220.
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the twenty-fifth day, deep ulcers were found, some of them
partly healed.

Mercury is said to have the same effect as lead on the
sound-perceiving apparatus of the ear,

Copper, antimony, and phosphorus are said to produce
hoarseness, but the manner of its production is nowhere
indicated. Hemorrhages into the pharyngeal structures,
especially the tonsils, have been observed in phosphorus-
polsoning.

Copper and phosphorus, as they are used in the arts, may
set up acute rhinitis and effect alterations in the septum
analogous to those produced by chromic acid (Seifert).

In a case of poisoning by silver nitrate in a man who
worked with the substance in a glass pearl factory, v.
Jaksch found patches of bluish-black pigmentation on the
external skin, on the mucous membrane of the mouth and
tongue, on the drum membrane, and on the laryngeal
mucous membrane.

The medicinal use of compounds belonging to the aro-
matic series is often followed by disturbances in the auditory
sphere, even when the maximum dose is not exceeded. The
upper air-passages usually escape. In a very few casés
erythema (quinin, antipyrin, and salicylic acid), pemphigoid
eruptions (antipyrin 2), or hemorrhages were found on the
mucous membrane of the pharynx as on the external skin.
(We find no mention of the larynx in this connection.)

We may mention a few very unusual observations, such as
a case, reported by Ebstein,? of intoxication in an employee
of a salicylic acid factory, in which, in addition to marked
pharyngitis, there was edematous swelling about the vocal
processes and in the trachea ; Hilbert 4 remarks that after
the use of antipyrin and antifebrin he has observed the
occurrence of parosmia consisting in the smelling of aro-
matic flavors, such as cinnamon ; and, finally, the occurrence
of an acute edematous angina after the use of salol—a
statement for which Lavallée ¢ is responsible.

In strychnin-poisoning there is marked hyperesthesia of
the auditory nerve, which may, under the influence of an
auditory impression, lead to general convulsions.

! Nothnagel's ¢ Spec. Path. u. Therap.,” vol. 1, p. 240.
* Veil, “Arch. f. Derm. u. Syph.,”" 1301, p. 33.

2t Wien, klin. Wochen.,"" 18q6, No. 11,

4 See “ Semon's Centralbl. ,” viII, p. 558,

5 See ** Semon’s Centralbl.,” viii, p. 350.
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Quinin, salicylic acid, and antipyrin give rise to tinnitus
aurium and difficult hearing. The toxic effect of the two
first-named substances is generally recognized, and has
been studied experimentally ; we possess investigations by
Weber-Liel and his followers as well as by Kirchner which
establish beyond a doubt the occurrence of clinical and
anatomic disturbances in the organ of hearing. According
to these investigations, the effect of quinin and salicylic
acid are very much the same, except that the disturbances
after excessive use of salicylic acid are more violent and
somewhat more persistent. The administration of 1 gm.
of muriate of quinin and from 4.5 to 5 gm. of sodium
salicylate was followed after from one to one and one-
half, and from two and one-half to four hours respec-
tively, by various subjective noises in the ear, which had
completely disappeared twelve hours later ; while after the
use of salicylic acid the subjective symptoms lasted several
days. The effect on the hearing occurred somewhat later
than the tinnitus aurium, and always lasted longer, but after
salicylic acid it persisted for several months.? We learn
something of the way in which the auditory disturbance is
produced by Kirchner's experiments on animals; after
giving quinin (1.0) and sodium salicylate (2.0), he found
ecchymoses in the mucous membrane of the tympanic
cavity and of the vestibule, showing that the phenomenon
is due to a disturbance of blood pressure, and not to a
direct toxic effect on the organ of hearing. In view of the
possibility of extravasations occurring in the labyrinth,
where absorption is imperfect and the functional disturb-
ances which result are therefore lasting, the greatest caution
is indicated in prescribing this remedy for persons who
have ever been subject to ear disease; Weber-Liel found
that the impairment of hearing which follows the use of
these remedies lasts much longer, and may even become
permanent, in persons subject to ear disease.

Poisoning with sausage and fish, due to the presence of
ptomains containing a number of alkaloid bodies, produces
dryness of the mucous membrane and hoarseness similar
to that observed in atropin-poisoning. According to v.
Jaksch, there may be symptoms of bulbar paralysis and
pharyngeal and laryngeal palsies, but unfortunately we

1 Weber-Liel, ¢* Mon, f. Ohr.,” 1882, p. 7.
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have no laryngoscopic findings, and Stuffer remarks on I:I!e
difference of opinion as to the occurrence of hoarseness in
fish-poisoning.

It has been said by Moos and Hackley that chloroform
narcosis may be accompanied by deafness, tinnitus aurium,
and double hearing, and Haug reports having seen such
disturbances very frequently. But as the tinnitus aurium,
paracousis, and auditory hallucinations can be attributed to
the narcosis, Haug's statement—especially with regard to
auditory hyperesthesia, which “may persist for several
hours or even several days after the narcosis,” and with
regard to double hearing—can not be accepted unreservedly
in the absence of positive case histories. It appears to be
true that a progressive diminution in the power of hearing
occasionally follows narcosis, particularly after the patient
has been repeatedly subjected to an anesthetic, but the etio-
logic factor concerned is very difficult of interpretation. I
have often seen patients, particularly women, gradually
develop a slowly increasing deafness, which is usually
attributed to chronic middle-ear catarrh, several decads
after they have undergone chloroform narcosis; but we
should accord to the imagination of our patients a fatal in-
fluence on our science if we allowed such statements to pass
as current.

Finally, we may mention the intoxications that follow the
abuse of tobacco and alcohol. Here we have to deal both
with a local irritant effect on the mucous membranes of the
upper air-passages and with the general toxic effect on the
system. The catarrh of the smoker and the adcoholic has
become proverbial. We have all had ample opportunity
to convince ourselves of its occurrence, and there can be
no doubt on the subject. The question whether the com-
bustion products which are mixed with the smoke or a spe-
cific quality inherent in the vegetable poison—of which
nicotin is usually considered the prototype—is responsible
for this irritation of the mucous membrane may perhaps
find its answer in the results of investigations conducted on
chewers and snuff takers, in whom, except for the mechan-
ical irritation, the effect on the mucous membrane bears no
proportion as to intensity and extension of the process to
that observed in smokers, in spite of the fact that the
tobacco is much more thoroughly and completely absorbed.
Analogous to the extensive laryngeal catarrh, we have
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X1l. NERVOUS DISEASES.

1. GENERAL REMARKS ON DISEASES OF THE
LARYNX IN DISEASES OF THE CENTRAL

NERVOUS SYSTEM.

DISEASES OF THE SENSORY AND MOTOR NERVES OF
THE LARYNX.

The disturbances which may occur in the larynx as a
result of disease of the central nervous system are both
sensory and motor. The pneumogastric nerve supplies
the larynx with sensory fibers through the superior laryn-
geal nerve and its internal branch, which is distributed to
the mucous membrane of the base of the tongue, the epi-
glottis, the pyriform sinuses, and the entire interior of the
larynx ; hence, disease of the sensory nuclei and roots of
the pneumogastric may produce sensory disturbances in
the form of anesthesia, paresthesia, and hyperesthesia.
These are most frequent in bulbar disease and in diseases
affecting the trunk of the vagus, and are therefore of great
importance for the diagnosis of these conditions. They
have also been occasionally observed in hemiplegia, in
cerebral focal diseases, and in progressive paralysis, but
have only a historic interest in this connection.

The motor disturbances in the larynx manifest them-
selves as irritative motor phenomena, as disturbances of
coordination, and as palsies. The irntative phenomena
occur in the form of tonic spasms, which are designated
spasm of the glottis, laryngeal crises, and ictus laryngis ;
or in the form of clonic spasms, as rhythmic twitchings
and tremors or atactic movements of the vocal cords, such
as are sometimes observed in cases of brain tumor, cerebral
abscess, and meningitis, and particularly in multiple scle-
rosis, in bulbar paralysis, and in a great number of neu-
roses.

Paralysis may occur either in the groups of muscles sup-
251
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plied by the superior laryngeal or in those supplied by the
inferior laryngeal or recurrent nerve. The superior laryn-
geal nerve, through its external motor branch, supplies the
cricothyroideus muscles, whose function it is to make tense
the vocal cords. Paralysis of this muscle, which manifests
itself in roughness of the voice and sagging of the vocal
cord on the paralyzed side during phonation, and by a
slight waviness of the free border of the vocal cord,* occurs
very rarely as the result of an isolated paralysis of the ex-
ternal branch of the superior laryngeal nerve, and is never
the result of a central lesion. When a paralysis of the
cricothyroid muscles occurs in connection with a general
paralysis of the motor fibers of the pneumogastric, either
of central or peripheral origin, involving both the inferior
and superior laryngeal nerves, it becomes merged in the
general picture of complete paralysis of the vocal cords,
and can not be distinguished clinically from that of par-
alysis of the recurrent nerve alone.

Paralysis of the recurrent nerve is by far the most im-
portant from a diagnostic point of view, for it is the typical
symptom of a lesion of the motor paths in the central ner-
vous system, whenever peripheral disease of the nerves or
injury to the nerve-trunk can be excluded. As the ques-
tion of paralysis of the recurrent nerve, its origin, and the
interpretation of the laryngoscopic image which it pro-
duces has been and still is the subject of numerous contro-
versies, it may not be out of place to present the present
state of the question of paralysis of the recurvent nerve.

The muscles of the larynx that exert any influence on
the movements of the vocal cords are divided into three
groups, named, respectively, the openers, closers, am:l+terf-
sors of the rima glottidis. Opening of the glottis is
effected by the crico-arytenoideus posticus drawing the
muscular process of the arytenoid cartilage to which it is
attached inward and at the same time rotating the vocal
process outward. Closure of the glottis is accomplished
by the combined action of various muscles which tugethfzr
make up a muscular ring embracing the entire glottis.
Each one of these small muscles has its peculiar action,
and the cooperation of all is required to effect exact ap-
proximation of the vocal cords. Flnall}r. there is a third
group of muscles, which connects the cricoid with the thy-
roid cartilage, and whose function it is to stretch the vocal
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cord by increasing the distance between the vocal process
and the anterior angle of the thyroid cartilage. As the
resulting posterior displacement of the plate of the cricoid
cartilage is accompanied by depression, the vocal cord,
when stretched in this way, occupies a deeper position.

These three groups of muscles are supplied by the infe-
rior, or recurrent, and the superior laryngeal nerve. Now,
it is a remarkable fact that the openers and closers of the
glottis, although mutually antagonistic, are both supplied
by the inferior laryngeal nerve, while the motor branch of
the superior nerve exclusively supplies the tensor mus-
cles. It follows that any sudden injury to the inferior
laryngeal nerve affects the openers and closers equally, so
that the vocal cord, in the absence of antagonistic muscular
traction, assumes a position of equilibrium—a position, in
short, which is designated *‘the pathologic cadaveric posi-
tion.” The term * cadaveric position” was first used by
v, Ziemssen, because it was found that the position of the
vocal cords postmortem was the same as that seen in
paralysis of the recurrent nerves. In both cases the vocal
cords assume a position midway between inspiration and
expiration. In recent times it has been repeatedly pointed
out that the width of the glottis is not exactly the same in
both cases, and that in the pathologic cadaveric position
due to paralysis of the recurrent the vocal cords are slightly
more adducted than in the so-called genuine cadaveric
position, as seen in the dead body. This variation is to be
attributed to the action of the crico-thyroid muscles, which
are not affected by paralysis of the recurrent nerves, as
they receive their innervation from the superior laryngeal,
and can therefore continue to act in a peripheral palsy of
the recurrent nerves. We know that the action of these
muscles consists in stretching the vocal cords and at the
same time in slichtly approximating the edges of the vocal
cords to the median line. This phenomenon is found to
be retained in the pathologic cadaveric position, and ex-
plains the difference between the two kinds of cadaveric
position. How the function of the cricothyroid muscle is
affected in central palsies is not known, but it is probable
that its motor nerve has the same origin as the other nerves,
so that it must be held to be involved in any central par-
alysis of the vocal cords.

In addition to this complete paralysis of the recurrent
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nerve, which affects the adductors and abductors equally,
there is another important form of paralysis affecting this
nerve, which is designated posticus paralysis. In the laryn-
goscopic image the vocal cord is seen to be immovably
fixed in the median line, while the free border is taut,
instead of concave, as in paralysis of the recurrent, so that
phonation remains normal. This median position is ex-
plained by the failure of the abductors, and the condition is
therefore designated posticus paralysis. It is this posticus
paralysis that has given rise to so many controversies, which
have again been revived in recent times, and are still very
active. In order to understand the question thoroughly we
must premise Semon'’s proposition, which says:  In organic
progressive diseases of the roots and trunks of the spinal
accessory, pneumogastric, and recurrent nerves the dilator
fibers are affected earlier than the constrictor fibers, or may
even be attacked exclusively.” Applied to actual practice,
this means that in such progressive diseases of the recur-
rent nerve we have first a paralysis of the posticus, and later
paralysis of the adductors of the vocal cord, such as have
just been described as total paralysis of the recurrent nerve.
The correctness of this law, which is known as Semon's
law, has been subjected to a rigorous test by Semon him-
self. He first formulated it on the basis of a series of
clinical cases, and has since confirmed it in various publica-
tions by adducing physiologic and etiologic facts in its sup-
port. But in spite of these positive proofs the law has not
been accepted, and many animated controversies have taken
place between Semon and his followers on the one hand,
and his opponents on the other. I am forced to go into
this matter in some detail, as an exact understanding of the
entire question is necessary in the criticism of the volumi-
nous literature which has appeared on the subject. The
question of this primary posticus paralysis of Semon’s is
important, because it enables us approximately to judge of
the duration of a paralysis by observing whether the affected
vocal cord is in the median or in the cadaveric position, and
because it is a sign that the primary disease is progressing
if the posticus paralysis, in spite of treatment, goes on to
complete paralysis of the recurrent nerve.

I shall divide this discussion of the median position of
the paralyzed vocal cord which has been designated as
posticus paralysis into two sections ; for, in the first place,
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the question must be settled whether a median position of
the vocal cord necessarily means that there is an isolated
paralysis of the crico-arytenoideus posticus, and, in the
second place, we must attempt to explain how, when the
fibers that supply the antagonistic muscles are contained in
the same nerve-trunk, those which innervate the crico-ary-
tenoideus posticus can be for years the only ones affected
by the paralysis. ,

According to Krause, who bases his opinion on experi-
mental investigation, a median position of the vocal cord
may, under certain conditions, not as yet very well ex-
plained, be due to reflex contraction of the laryngeal
muscles. Krause experimented on animals by slowly con-
stricting the recurrent nerve under proper precautions, and
observed that a median position very soon appeared, which
after about twenty-four hours changed to the cadaveric
position. He accordingly adopts the theory, which he
explains with much ingenuity, that the gradually increasing
irritation of the nerve first gives rise to a reflex contraction,
which first manifests itself in a median position of the vocal
cord, because the adductors surpass all the other muscles
in bulk, but which finally goes on to the cadaveric position
when the nerve is completely paralyzed.

The promulgation of this theory, which is accepted by
various authors, was followed by another, recently advanced
by Grossman, to the effect that total paralysis of the recur-
rent is not a cadaveric position, as is generally supposed, but
rather a position of adduction near the middle line, which
practically (Grossman is not very clear on this point) cor-
responds to the median position. The final cadaveric posi-
tion is, according to him, the expression of an additional
paralysis of the cricothyroid muscle, the occurrence of
which he explains as the result of secondary atrophy of
the antagonistic adductor muscles, due to disuse in conse-
quence of the paralysis.

Although at first sight both Krause's and Grossman's
hypotheses may appear plausible, they will not bear the
test of careful examination, and are in direct contradiction
to a great number of clinical and experimental facts. To
give all my reasons for this difference of opinion would lead
me too far astray, but I will mention a few facts of pathologic
anatomy which are insisted on by various authors: As
against Krause's hypothesis we have many cases in which
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the picture of a posticus paralysis was seen in zive, and
where, after death, only the crico-arytenoideus posticug
presented an atrophy which was too pronounced to be
reconciled with the theory of muscular contraction, in
view of the long duration of the posticus paralysis and
the integrity of the adductor muscles,

In refutation of Grossman’s hypothesis we have, in ad-
dition to many other considerations, the anatomic fact that
it has so far been impossible to demonstrate positively the
occurrence of atrophy of the cricothyroids in a simple par-
alysis of the recurrent nerve, where the superior laryngeal
was positively excluded—a condition which is absolutely
necessary to demonstrate atrophy due to disuse, as claimed
by Grossman.

I therefore assume that I have disposed of these objec-
tions, and that in the form known as posticus paralysis we
have actually to deal with an isolated paralysis of the crico-
arytenoideus posticus muscle. As, therefore, paralysis of
the abductors is the first sign of a slowly progressing injury
to the recurrent nerve, we are confronted with the most in-
explicable phenomenon when we consider that this nerve

innervates not only the paralyzed muscle, but also its.

antagonists, the adductors. Hence, the discussion is prac-
tically narrowed down to the question as to why the dilators
become paralyzed before the closers, in spite of the fact that
both are supplied by the same nerve.

The explanation that the fibers destined for the posticus
muscle are more superficial than those which supply the
adductors can not be taken seriously, but I may mention
the attempted explanation, which is based on Exner’s ex-
periments on animals. Exner and his disciples have de-
voted much study to the innervation of the larynx, and have
found certain individual variations ; most muscles appear to
have a double innervation, either the corresponding nerves
on both sides or several nerves of the same side being con-
cerned in the innervation of one muscle. If this condition
occurred regularly in man, we should naturally be led to
conclude that in cases of isolated paralysis of the posticus,
although there is a total paralysis of the recurrent fibers,
the paralysis affects only the dilators, because in such a case
the adductors derive an additional supply from another
nerve. Unfortunately, this hypothesis is contradicted by a
great number of clinical observations, as we have absolutely
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no proof of individual variation in the form of a double in-
nervation ; besides, many of Exner's experiments are
wanting in clearness, and other experimenters have not been
able to confirm his results. Sl

I recently, for a different purpose, practised extirpation
of the various laryngeal nerves in rabbits, and in every case
I observed atrophy of the abductors and adductors after
division of the recurrent nerve, so that I am forced to ex-
clude the existence of a double innervation for these cases.
On the other hand, in a series of experiments which go to
prove that there is a physiologic difference in the biologic
relations of the two groups of muscles, we have exact and
incontestible proofs of the greater vulnerability of the dila-
tors, which might be responsible for a primary paralysis of
the postici. It is proved by one series of experiments that
the electricirritability of the posticus muscle disappears long
before that of the adductors, and this condition is found not
only postmortem, but also in ether anesthesia and when the
nerve is gradually allowed to freeze. In this connection it
is important to remember Grabower's discovery that the
nerve-endings in the abductors differ morphologically from
those in the adductors. From this we may conclude that
the adductors and abductors are not ordinary antagonists,
like the extensors and flexors of the extremities, and we
must try to find some cause for their physiologic difference.
This difference is found in their function, since the adduct-
ors of the vocal cords are concerned in phonation, while the
abductors merely represent respiratory muscles. Corre-
sponding to these different functions there must be different
kinds of fibers in the recurrent nerve, some of which are in-
tended for phonation while others transmit reflex impulses
connected with respiration.

The question whether the action of the crico-arytenoideus
posticus is exclusively a reflex action has been carefully
studied by Semon and Horsley. These authors found that
the ordinary respiratory position in which the glottis gapes
wider than in the cadaveric position must be regarded as a
reflex tonic spasm, which is constantly presentin the posti-
cus muscle under the influence of the respiratory center, its
object being to keep the glottis sufficiently dilated for the
act of respiration. The existence of such a reflex tonic
spasm in the nerve-fibers destined for the posticus would
serve tr:rl ;:xplam the physiologic fact previously mentioned,
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that the abductors of the vocal cords become fatigued
earlier than the adductors, since on this supposition we have
to deal with two kinds of nerves in the recurrent—afferent
and efferent nerves. The afferent nerves produce reflex
tonic spasm in the posticus muscle, while the efferent nerves
act as simple motor nerves to the adductors. Thus, the
early and isolated appearance of paralysis of the posticus is
best explained by the physiologic law that the irritability
of afferent nerves is exhausted earlier than that of efferent
nerves.

To sum up, we have learned that there are two kinds of
paralysis of the recurrent nerve ; the first stage of a lesion
to the recurrent nerve gives rise to posticus paralysis, while
a fully developed recurrent paralysis finds expression in the
so-called pathologic cadaveric position. We have left to
consider only the mode of transition from one form to the
other, and we learn from clinical observation that this
takes place in a typical manner. The first step in the
progress of the paralysis consists in a relaxation of the free
border of the vocal cord, which was tightly stretched in
the simple posticus paralysis. The border becomes con-
cave toward the median line, then gradually bows outward,
and finally goes on to recurrent paralysis. If recovery
takes place in a recurrent paralysis, as I saw lately ina
capital case of postdiphtheric paralysis, the vocal cord first
moves into the median position, and for a short time pre-
sents the picture of a posticus paralysis, before it regains its
normal movability.

THE LOCALIZATION OF CENTERS FOR THE MOVEMENT
OF THE VOCAL CORDS IN THE CENTRAL NERVOUS
SYSTEM, AND THE EFFECT OF DISEASES OF THE CEN-
TRAL NERVOUS SYSTEM.

Hemorrhages, foci of softening, pseudobulbar paralysis,
sclerotic foci, tumors, tubercular and syphilitic tumors, and
cerebral abscesses may produce paralysis of the vocal cords
when the lesion is situated in the central motor paths for voice
production and for the movements of the vocal cords. The
localization of movements of the vocal cords in the cere-
brum is still a matter of dispute, so that the diagnostic
value of paralysis of the vocal cords for the localization of
such diseases is limited.

The number of cases of which we possess a clinical and
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anatomic description is too small to afford a basis for a
definite symptomatology of laryngeal disturbances in dis-
eases of the central nervous system, and if I were to take
up the various brain diseases individually, my description
would be nothing more than an incoherent series of facts re-
peated from the literature. I shall therefore content myself
with a short presentation of the views which prevail at the
present time in regard to the localization of laryngeal
movements in the central nervous system. This will form
a basis in any given case for deducting the site of the
morbid focus from the existing disturbances in the larynx.

The motor paths for the larynx in the medulla oblongata
are better known than those in the cerebrum. The nuclei
become typically involved in certain systemic diseases, and
sensory as well as motor disturbances of the larynx result.
But even in this region, although the question in the main
is fairly well settled, there are certain points which are still
under dispute, the most important one of which is whether
the nucleus of the motor nerves of the larynx is to be
found in the vagus or in the spinal accessory. After we
have given a general description of the localization of the
larynx in the cerebrum and its relation to the medulla
oblongata, it will be necessary to discuss a few diseases of
the spinal cord which give rise to typical disturbances in the
larynx as a part of their general symptom-complex.

The motor nerves of the larynx are the superior and
inferior (or recurrent) laryngeal nerves—branches of the
vagus. The trunk of the vagus, therefore, contains the
peripheral paths which transmit nerve impulses to the vocal
cords and cause them to open or to close the rima glottidis
in the service of the phonatory and respiratory function of
the larynx. As the larynx has a double function—that of
phonation, which is purely motor and is dependent on the
will, and that of respiration, which consists in the reflex
opening of the glottis under the influence of the respiratory
center—there must be two different centers for adduction
and abduction in the central nervous system. For the
voluntary movements performed during speech we must
assume, in addition to the center in the medulla oblongata,
a second center in the cortex, while the reflex opening of
the glottis during respiration, which takes place independ-
ently of the will, is probably but little, if at all, under the
influence of the cortical center,
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We emphasize this point because an impression has
lately gone abroad that the vocal cords can be voluntarily
adducted or abducted on one side. This view accords
with the conception of a bilateral symmetric movement
only so far as respiration is not altogether reflex, but partly
subject to the will, since we are able to make deep volun-
tary inspirations and thereby effect a wide gaping of the
rima glottidis. We learn from experimental investigations
and from pathology that the assumption of two separate
centers for the two kinds of movement is necessary to
explain the occurrence of the different kinds of paralysis.

It must be admitted at the outset, however, that the
discussion is only in its infancy, and that, owing to the
contradictory statements and findings of careful observers
and experimenters, it is impossible to give a clear objective
presentation of the state of affairs, so that in attempting to
explain the various phenomena which present themselves
we are often forced to resort to hypotheses to bridge the
gaps in our argument.

Even the question of the origin of the motor nerves of
the larynx is not definitely settled. The controversy as to
whether the nucleus of the vagus or that of the spinal
accessory, or both together, represents their origin has
been going on for several decads, and has been lately
rekindled by Grabower’s investigation, just as the authori-
ties were beginning to incline to the opinion that the motor
fibers for the larynx were derived from the nucleus of the
spinal accessory.

Grabower has proved by a series of sections through the
medulla oblongata and the spinal cord that the spinal acces-
sory is a purely spinal nerve ; its nucleus and deep roots
have no relation to the nucleus of the vagus, According
to him, the ventral nucleus of the vagus (the nucleus
ambiguus) represents the origin of the motor nerves of the
larynx. In a detailed discussion of this question Semon 1
says that his clinical experiences have been such that he can
not agree with Grabower’s opinions, because he is unable
to reconcile them with certain observed cases of simulta-
neous paralysis of the vocal cords and of the trapezius and
sternocleidomastoid muscles, which are supplied by the
spinal accessory nerve. But Grabower 2 himself denies

1 Heymann's ** Handb. d. Laryng.,"" vol. 1, p. 60b.
2¢¢ Arch. f. Laryng.,” vol. v.
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that those cases in which there is a simultaneous paralysis
of the larynx and of the spinal accessory are any proof that
these various groups of muscles are under the control of a
common nucleus. Hence, we have to regard the question
as still undecided for the present. We may mention that
Claude Bernard has advanced the opinion that the spinal
accessory represents the nerve of phonation, and the vagus
the nerve of respiration.

While the occurrence of bulbar paralysis in the larynx,
in diseases which affect the bulbar nuclei, is definitely estab-
lished, the question whether cortical paralysis of the larynx
ever occurs is still undecided. It is known that Krause
found a spot on the anterior lower extremity of the anterior
central convolution, immediately behind the precentral
fissure,—called after him, * Krause's center,”—irritation of
which on one side of the brain produces a bilateral adduc-
tion of the vocal cords. It follows, therefore, that each of
these two cortical centers for adduction is capable of influ-
encing the movements of both vocal cords; but, on the
other hand, unilateral lesion of this cortical region is not
capable of suspending movement in the larynx, as has been
shown by extirpation of these parts. In view of the great
frequency of apoplexy and of other lesions in this region of
the cortex, the literature ought to contain a great number
of cortical palsies, but, as a matter of fact, we possess only
a very small number of observations,! which can not even
be definitely referred to a unilateral cerebral injury, because
no autopsies are given and the clinical history is not quite
clear. On the other hand, when the centers on both sides
of the cerebrum are diseased, cortical palsy undoubtedly
results, as was proved by Semon,? both by experiments on
animals and by two cases where the diagnosis was con-
firmed by an autopsy.

In syphilis, tuberculosis, multiple sclerosis, and menin-
gitis, and in tumors and hemorrhages, we should therefore
expect a cortical palsy, affecting both vocal cords, due to
injury of both Krause's centers.

A great number of theories, more or less well supported
by experiments on animals, have been presented on this
subject, while clinical observations, on the other hand, are

! Cases bearing on this question will be found quoted by Onedi, ** Rev.
hebd. de laryng.,”" ete., 1898, No. 4.
? Heymann's * Handb. der Laryng.,” 1, pp. 692 and jor.
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2. GENERAL REMARKS ON THE AURAL DIS-
TURBANCES PRODUCED IN DISEASES OF THE

CENTRAL NERVOUS SYSTEM.

THE MECHANISM OF FUNCTIONAL DISTURBANCES IN
THE EAR. AND THE ELECTRIC REACTIONS OF THE
AUDITORY NERVE.

The functional disturbances produced in the organ of
hearing by disease in the central nervous system consist in
disturbances of the hearing or in the equilibrium, according
as the paths of the cochlear or those of the vestibular
nerves are involved. When the trunk of the auditory nerve
is diseased, both hearing and equilibrium are affected.
Nervous disturbances of the hearing in central disease mani-
fest themselves either in abnormal excitability of the audi-
tory nerve, which may be so intense that the perception of
certain tones becomes positively painful, or in torpor of the
nerve, which, again, may go on to complete insensibility to
auditory impressions. This form of deafness is accompanied
by certain characteristic pathologic alterations in the ear
which enable us to distinguish it from those disturbances
having their seat in the sound-conducting apparatus. The
hearing in such cases is lost for certain tones, so that in
testing the field of hearing one is forced to use a long series
of graduated tuning-forks. The tuning-fork testisintended
to determine the power of the auditory nerves to perceive
tones which reach the internal ear through the air or
through the craniotympanic conducting path. If cranio-
tympanic conduction is very much weakened or entirely
absent, it is a sign of nervous disease.

Tinnitus aurium is the first symptom cobserved in disease
of the auditory nerve paths. In the first stage of a disease
in the central nervous system it may be the expression of
irritability of the auditory nerve, but it may also occur in
the later periods, in which the irritability of the nervous
paths is entirely lost. These subjective noises present cer-
tain characteristic qualities, which serve to distinguish them
from those produced in the middle ear; they may be con-
tinuous and low in pitch, and so intense as to be compared
with the thunder of cannon or the din of a railroad train :
they may be high-pitched and musical ; the tinnitus aurium
may have a register or pitch of C4 to C%; or it may be a




264 NERVOUS DISEASES,

musical or harmonious sound described as a melody, the
ringing of bells, or the twittering of birds.

Finally, we have the disturbances of equilibrium which
are regarded as the expression of disease of the vestibular
nerve, and which are often associated with nausea and
vomiting. :

These three symptoms are described together under the
name of Ménicre's symptom-complex. Before the purely
symptomatic nature of these phenomena—which are com-
mon to all diseases of the auditory nerve paths—was appre-
ciated, it was customary to speak of a Méniére's disease,
because Méniere had first observed these symptoms in a
case of sudden hemorrhage from the labyrinth. Since the
appearance of v. Frinkel Hockwart's ! publication, in which
he presents this Méniére's symptom-complex in its true
light for the benefit of the nonspecialist, it is to be hoped
that the term Méniére's disease, as applied to the most
various diseases of the nervous hearing apparatus, will be
discarded altogether.

The functional disturbances just described do not enable
us to determine the exact location of the disease in the
auditory paths. They are simply diagnostic of a nervous
disturbance of the hearing, and, so far as our present
knowledge of these disturbances goes, we are unable to
determine whether the peripheral terminations of the audi-
tory nerve in the labyrinth, the nerve-trunk, or the central
nervous paths are diseased.

To discuss these symptoms in detail would lead us too
far into the domain of physiologic research concerning the
special functions of the individual portions of the ear; we
must, however, devote some attention to the electric exami-
nation of the auditory nerve, which has reached a high
degree of perfection in the hands of nerve specialists, and is
now universally used by them as a method of examination,
while ear specialists even now stand skeptically aloof, just
as they did thirty years ago, and continue to doubt the
importance of a method which is insisted on by a great
number of writers on neurology.

As the results of electric examination of the auditory
nerve have been applied in various ways to diseases of the
central auditory paths,—although it is, as a rule, very

1 Nothnagel's ** Spee, Path. u, Therap.,” XI.
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imperfectly described or entirely omitted in text-books on
otology,—I feel impelled to present a general resume of
the significance of electric reaction of the auditory nerve.

The attempt has been made to utilize the electric irrita-
bility of the auditory nerve for purposes of diagnosis and
therapeutics ; but the results in either direction have not
been such as to justify the expectations raised by the dog-
matic teachings of Brenner, published thirty-five years ago
in his * Elektro-otiatrik.” Brenner gives a normal formula
for the healthy individual as follows :

Hes Clolis he e R WVery loud ringing.

L B R w. Ringing persists during continuance of
current,

Ka. 0. . . . . . Nothing.

R B e Nothing

AT S Nothing.

An, 0. . . .. .R’>. Louder ringing, gradually dying away.

i*l_:)uri:ag passage of current.)

His most important results are embodied in the propo-
sitions! that : ““ The cathodal contraction produces auditory
sensation when the circuit is closed, and also during con-
tinuance of the current, but not when the circuit is opened.
The anodal contraction gives no reaction either when the
circuit is closed or during the continuance of the current,
but does give a reaction when the circuit is opened. The
anodal reaction ceferis paribus is weaker than the catho-
dal reaction. The cathodal reaction occurs immediately,
the anodal reaction only after the current has lasted a cer-
tain time. After a short duration of the current, opening
is not followed by a reaction at the cathode. The cathodal
reaction becomes markedly increased immediately after
closure, a phenomenon described by the patients as an
echo, for they frequently remark that the echo is stronger
than the first (or closing) sound. The reaction persists for
some time, with a lessened intensity,—* reverberating
echo,’ —and then completely disappears, although the
strength of the current remains constant.”

The publication of these statements was, of course, re-
ceived with equal interest by ear specialists and by neurolo-
gists, and gave rise to numerous control investigations.
Schwartze ? deserves the credit of being the first to find

14 ¥irch. Arch.,” 28, p. 207.
24 Arch, . Ohr.,” 1, p: 44.




266 NERVOUS DISEASES,

flaws in Brenner's formula, which materially diminished the
value of the electric reactions for the diagnosis and treat-
ment of aural diseases. His objections amount to the
following proposition : That Brenner's normal formula for
the reaction of a healthy auditory nerve is not by any
means constant in persons with normal hearing ; that Bren-
ner's normal formula is given in absolute deafness, which can
be only due to a disease of the nervous apparatus; and,
finally, that, as far as treatment is concerned, the restoration
of the normal *formula of reaction ”” has no effect on the
power of hearing. These objections were answered by
Brenner ! and Erb. 2 At first Erb said ? that ** those who
deny the existence or correctness of Brenner's discoveries
are simply mistaken,” but later he modified his opinion to
the extent of confirming the first of Schwartze’s objections.
Although opinions in regard to the diagnostic value and
the production of the reaction are now fairly well settled,
the skeptical attitude adopted by Schwartze has in the main
been justified, and the value of “ Elektro-otiatrik "' is not
nearly so great to the ear specialist as would appear from
the statements of neurologists.

The electric examination is conducted in two different
ways, called the internal and external methods. The former
was employed by Brenner, who filled the external auditory
meatus with water, and then introduced an electrode, with
certain precautions, * so that its extremity was rigidly held
at a certain distance from the ear-drum and from the walls
of the meatus. The other electrode was applied to the
mastoid process, the forehead, the nape of the neck, the
trunk, or the extremities. The external method introduced
by Erb is the one now exclusively employed. It consists
in applying an ordinary flat electrode—the cathode—in
front of the tragus (taking care not to press on the tragus
and thereby close the auditory meatus, as this would give
rise to buzzing and humming noises), while the other elec-
trode—the anode—is placed on the nape of the neck or the
palm of the hand. A third method, in which the elec-
trode is applied to the auditory meatus, filled with water
(Brenner, Erb), presents no special advantage, while the

14t Virch. Arch.,” xxxI1, p. 483.
2 ¢t Arch. f. Augen- u. Ohrenheilk.,”" vol. 1, p. 156.
2« Arch, f. Augen- n. Ohrenheilk.,” vol. 1, p. 158,
4 0t Virch. Arch.," xXXXI, p. 403.
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results of the examination are no more satisfactory when
one of the electrodes is replaced by a silver wire introduced
through a tubular catheter into the middle ear, as proposed
by Wreden,!

The question has been raised whether the auditory nerve
or its terminations are really excited by the electric cur-
rent, or whether what is designated as the reaction of the
nerve may not be due to the irritation of other structures
in the ear. It was alleged that the reaction may be pro-
duced by contraction of the internal muscles of the middle
ear (Schwartze, Wreden), by irritation of the sympathetic
(Benedikt), or by a reflex irritation of the auditory through
the trifacial nerve. 'While it has long been known that the
bony labyrinth is a bad electric conductor, the question was
again discussed by Gartner and Pollak,? who declared,
after a series of investigations on pathologic organs, that
the electric irritability of the auditory nerve depends on
the excitability of the nerve itself to an electric current and
on the resistance met with in the ear.

I have not the space to discuss in detail the various
arguments which have led to the adoption of the view that
the condition of the auditory nerve itself determines the
results of the reaction, without entirely disregarding the
modification in the resistance due to hyperemicand secretory
processes ; but in order to elucidate the present status of
the question, I shall cite the propositions promulgated by
Gradenigo, 3 which most nearly correspond with the results
of practical experience in the healthy and in the diseased ear.

1. The normal ear gives an electric reaction of the
auditory nerve only in exceptional cases and when the
electric current is unusually strong.

2. There is a heightened irritability in all inflammatory
and hyperemic diseases of the external, middle, and inter-
nal ear, and in the initial stages of a central cerebral disease.

3. The mode of reaction of the auditory nerve to the elec-
tric current is analogous to that observed in the other sen-
sory and motor nerves.

In regard to the first proposition, it may be remarked
that even the earliest followers of Brenner's doctrines be-
came more and more reluctant to designate the acoustic

1 & Petersh. med. Zeitschr.,” 1801 ; reported in “Arch. f. Ohr.,” vI, p- 147.
% ¢ Wien. klin. Wochen.,'” 1885, Nos. 31, 32.
# & Arch. f. Ohr.,”" XXvII and XXVIIL.
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reaction as the normal formulato be aimed at in the healthy
individual. Schwartze was not able to obtain the reaction
in every case; later, Gradenigo found it present in only
from 5% to 12% of normal ears, and then only when a
higher current strength was employed, usually from 10 to
16 m.a., certainly never under 6 m.a. This agrees with
Erb's 1 more recent publication, in which he says that gal-
vanic stimulation of the auditory nerve is not always pos-
sible. As a very strong current is requisite to obtain the
reaction in healthy individuals, the examination is usually
attended with very unpleasant concomitant phenomena,
such as vertigo and flashes of light.

It is therefore better to assume that there is a pathologic
condition of the nerve whenever there is hyperesthesia to the
galvanic current and not to attempt to lay down any normal
reaction for healthy individuals. Daily experience shows
that electric excitability is not common in persons the sub-
jects of ear disease. Gradenigo found that he could usually
obtain the reaction in 66 % of cases of ear disease with a
current strength of from 1 to 3 m.a., and always with a
strength of less than 6 m.a. Although this increased ex-
citability of the auditory nerve to weak currents undoubtedly
points to pathologic processes in the organ of hearing, it
has no special diagnostic significance, as it may occur in a
great variety of diseases both of the ear and of the nervous
system. It is much to be desired that ear specialists might
contribute more to the investigation of electric excitability
of the auditory nerve, in the hope of obtaining some definite
diagnostic points ; for the prevailing theory that the audit-
ory nerve reacts readily in those diseases of the middle or
the internal ear that are accompanied by intense inflamma-
tory processes, but fails to react after the inflammation has
subsided, and that the reaction of the nerve in acute or
chronic exudative or nonexudative catarrh of the middle
ear and in cases of gradual extension of such disease to the
internal ear does not differ from that which occurs under
normal conditions (Gradenigo),? is in urgent need of further
elucidation, as it is in direct contradiction to other observa-
tions, especially those published by Erb,® which are in every
way admirable.

! Ziemssen's ¢ Handb. der allgem. Ther.,” 111, 1882, p. 236.
2 ¢t Arch, f. Ohr.,” XXVIII, p. 247.
3 Ziemssen's ¢ Handb. der allgem. Ther.,” 111, 1882.

[
L.‘ e it}




ELECTRIC REACTION. 2609

The power of hearing does not appear to bear any rela-
tion to the electric behavior of the auditory nerve. Accord-
ing to Gradenigo, the greatest value of galvanic hyperes-
thesia of the auditory nerve in diagnosis of central abscess
of the nervous system is found in connection with brain-
tumor ; he found the phenomenon present in all but one
out of 18 cases. In tabes dorsalis, multiple sclerosis, and
chronic myelitis it is absent, according to Gradenigo, but is
said to have been observed by Erb. Gradenigo points out
that in subnormal sensitiveness to auditory impressions in
hysteria the electric reaction of the auditory nerve is never
increased. !

It is worthy of remark that ocular disturbances due to
central or intracranial paralytic lesions in the domain of the
organ of sight, such as ocular palsies and disturbances of
the accommodation, are associated with galvanic hyperes-
thesia of the auditory nerve (Brenner, Erb). In ordinary
disturbances associated with facial paralysis the electric con-
ditions vary. In some cases there is hyperesthesia with
paradoxic reaction (Remak);? a hyperesthesia was observed
occasionally in cases of aural hallucinations (Jolly).#

Finally, it may be mentioned that certain alterations occur
in the reactions of the auditory nerve which have been de-
scribed as a paradoxic reaction and as a galvanic hyperes-
thesia, with anomaly and inversion of the normal formula.
Paradoxic reaction consists in the production of sensations,
corresponding to the indifferent electrode, in the ear which
is not included in the circuit ; this is regarded by Erb as the
expression of so intense a heightening of the galvanic irrit-
ability of the auditory nerve that even the weaker loops of
the current, which reach the ear not included in the circuit,
are capable of producing the auditory sensation. In a case
of complete left-sided deafness, with the remains of an old
suppuration, Erb found the normal formula inverted, as
follows :
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14 Haung’s Vort.,"”’ p. 411.
# * Grundriss der Elektrodiagnostik u. Elektrotherapie,” 1893.
2 ¢ Arch. f. Psych.,” 1894, 1v.
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tubercle, which run directly through the strize acustica to
the lateral root.! The lateral loop ends in the posterior
quadrigemina. Each of the posterior corpora quadrige-
mina sends out fibers through the inferior brachia, both of
the same and of the opposite side, to the internal genicu-
late body, where some of these fibers end. The remainder
pass under the pulvinar into the internal capsule, where
they divide into two bundles and are distributed to the
transverse convolutions of the temporal lobe (superior
temporal convolution). “One of these bundles ascends
in the neighborhood of the external capsule and reaches
the auditory sphere, while the other accompanies the optic
radiation for some distance and, after passing around the
inferior posterior portion of the fossa Sylvii, ascends to the
transverse convolutions in the temporal lobe close to the
second and third convolutions.” *

The course of the vestibular nerve is very obscure, It
appears to originate in the dorsal auditory nucleus or
Deiter's nucleus, which lies to the mesial side of the resti-
form body. Its connections with the vermiform process of
the cerebellum are not known.

From this description it follows that auditory disturb-
ances may be expected in disease of the auditory nucleus
in the medulla oblongata, of the superior olivary nucleus
in the pons, of the posterior quadrigemina, and, finally, of
the first (superior) temporal convolution, and in disturb-
ances of the nervous paths which connect these nuclei.
Tumors and abscesses, foci of softening in the brain-sub-
stance, tubercular and syphilitic disease, cerebral hemor-
rhage, and many other diseases of the central nervous
system may produce a focal lesion by destroying the cen-
tral pathways. The only symptom of such a lesion in the
cochlear tract is difficult hearing, while vertico and the
signs of Méniére's symptom-complex generally are absent.
Impaired hearing from a central cause is recognized by the
presence of other phenomena of cerebral disease, and its
gradual increase in a subject whose hearing had always
been perfectly good corresponds to the gradual growth of
the tumor. Unfortunately, we have no accurate knowl-
edge concerning the nature of a central deafness localized
in the cortex, but when the cause is found in a lesion of

1 See illustration Ne. 247, Edinger.
* Flechsig, * Gehirn u. Seele,” 1896, p. 75.
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the tegmentum or mesencephalon, the resulting auditory
disturbance presents certain characteristics, which have been
described by Siebenmann. Bone conduction is very much
impaired or entirely abolished. Weber's experiment is
not regularly successful, and may be lateralized either to
the healthy or to the affected side. In the beginning of
the developing deafness perception is lost for the lower
notes only, while later in the course of the disease all the
notes of the scale become uniformly inaudible, so that
finally the patient retains only the power of hearing a cer-
tain number of notes in the lower middle register, as in
diseases of the labyrinth and of the auditory nerve.

Subjective ear noises are rarely observed. Hyperes-
thesia of the auditory nerve appears to be possible in the
early stages of a lesion of the auditory centers; at least,
this would seem to explain the increased electric irritability
of the auditory nerve described by Gradenigo,

Oppenheim ! quotes the statement that in tumor of the
superior temporal convolution the epileptic attacks were
preceded by an auditory aura. The important question
as to which side is affected in unilateral lesion of the
cerebral roots of the cochlear nerve has not yet been
decided. The pathways cross each other at wvarious
points in their course through the pons, in the tegmentum,
and in the corpora quadricemina, but the decussation
appears to be only partial, so that the cortical centers for
hearing on both sides of the brain appear to be connected
with both auditory nerves. The result of this arrangement
is that unilateral disease in the region of the temporal lobe,
where the cortical center for hearing is found, does not
produce unilateral deafness of the opposite side (crossed
deafness), as some authors have claimed. Permanent cen-
tral deafness can be produced only by the destruction of
the cortical centers for hearing in both hemispheres.

The significance of the posterior corpora quadrigemina in
auditory disturbances has lately been carefully investigated
by Weinland and Siebenmann. Weinland maintains that
disease of one of the posterior corpora quadrigemina pro-
duces auditory disturbance on the opposite side; while
Siebenmann, on the contrary, claims that a lesion of only
one of the posterior corpora quadrigemina does not produce

1 i¢ Lohrb. der Nervenkrankh.,” p. 94.
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deafness—a statement which is in direct opposition to the
generally accepted opinion that the corpora quadrigemina
contain one of the auditory centers. By a careful review of
the literature Siebenmann ! shows that in all cases of deaf-
ness due to injury of the mesencephalon there is either
compression or destruction of the tegmentum (or of the in-
ternal capsule), whereas in simple cases of tumor of the
corpora quadrigemina the hearing remains intact. From
this he argues that the auditory disturbance is not directly
due to the situation of the tumor in the posterior corpora
quadrigemina, but rather to its interference with the sur-
rounding parts and to the compression of the adjacent por-
tions of the mesencephalon, which contain the auditory
pathways.

As we have just remarked, Weinland says that the loss
of hearing occurs on the side opposite to that of the dis-
eased corpora quadrigemina; Oppenheim believes that
either the ear on the same side as the tumor or that on the
opposite side, or even both ears, may be affected; while,
according to Siebenmann, any lesion of the tegmentum
produces bilateral deafness.

The auditory disturbances that have been observed in
diseases of the cerebellum must be attributed to extension
of the diseased focus to the medulla oblongata and pons, or
directly to the trunk of the auditory nerve. Such a disease
necessarily interferes with the roots and centers of the ves-
tibular nerve contained in the cerebellum, but as we have
no definite knowledge of the relation existing between this
cerebellar ataxia and the static functions of the organ of
hearing, the question will not be included in the present
discussion.

It is often very difficult to distinguish an auditory dis-
turbance due to central lesion from intracranial lesion of
the trunk of the auditory nerve. A great number of cases
are known in which the auditory nerve was included in
tumors originating at the base of the brain, in the cere-
bellum, or in the pineal body. Such tumors even penetrate
through the porus acusticus internus into the labyrinth,
A differential diagnosis in such cases is impossible.

In the etiology of the auditory disturbances which we
have just described we have so far considered only those

s 1é Feitschr. . Ohr.,” vol, xxI%.
I
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diseases which produce a direct lesion of the auditory path-
way and its cercbral centers, In other words, we regarded
the auditory disturbance as a direct result of such a lesion,
We must now mention another pathologic condition, which
is recognized by various authors, and to which Gradenigo,
in Schwartze's ** Handbuch der Ohrenheilkunde," 1 assigns
a very important place, although its occurrence is now
generally discredited : namely, the question of the influence
on hearing of a rise in the intracranial pressure.

Reasoning by analogy from papillary congestion, it was
natural to assume that increased intracranial pressure might
exert some influence on the auditory nerve, as the condi-
tions are in certain respects similar, Moos considered it
doubtful that auditory disturbances could be due to increased
pressure from cerebral tumors; Steinbriigge interpreted a
depression of Reissner's membrane as dependenton increased
intracranial pressure (an explanation which caused some
discussion in the Naturf. Vers. in Heidelberg, the sense of
the meeting being that the depression was simply an arti-
fact) ; and Gradenigo assumes that ““in cases of brain-tumor
with increased intracranial pressure, a lymphatic infiltration
occurs at the peripheral ending of the auditory nerve anal-
ogous to the papillary congestion of the optic nerve.”
This interpretation is very artificial and anything but unas-
sailable, for most pathologists deny that papillary conges-
tion of the eye is due to intracranial pressure alone, attrib-
uting it rather to toxic influences. Although histologists
possess perfect methods and abundant material for the
anatomic investigation of the eye, their results are not by
any means uniform ; how, then, can we expect to draw any
reliable conclusion from the superficial descriptions of only
two histologic examinations of the labyrinth, in the exami-
nation of which it has so far been impossible to exclude
with certainty the fallacies of artifacts? It is therefore not
to the credit of otology, and does not in the least add to
our understanding of the question, to erect a hypothetic
« papillary congestion of the auditory nerve” merely for
the purpose of substantiating a preconceived opinion. In
addition we may mention the conclusion reached by Asher ?
in a very careful work on the subject—that rise in the
intracranial pressure does not produce any constant dis-

1Vol. 11, p. §30.
34D, Zeitschr. f. klin. Med.,"” 27, p. 513.
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turbances in the organ of hearing, as the pressure conditions
in the endolymphatic and perilymphatic spaces, which
depend on the hydrostatic pressure of the lymphatic fluid,
tend to regulate each other mutually, and thus to prevent
the occurrence of excessive pressure.

3. NERVOUS DISEASES WHICH PRODUCE DEFI-
NITE ALTERATIONS IN THE NOSE, PHAR-
YNX, AND LARYNX, AND IN THE EARS.

DISEASES OF THE SPINAL CORD.

Tabes Dorsalis.

The occurrence of laryngeal disturbances in tabes was
formerly regarded as very rare, and until very recently
opinions diverged as to the existence of any relation
between tabes and difficult hearing. But now we have a
long series of statistics and reported cases which prove that
the vagus and auditory nerve are comparatively often in-
volved in tabes dorsalis, if not quite as frequently as the
optic nerve. According to Klippel,! the olfactory nerve
also becomes involved in tabes, and there result disturb-
ances of the sense of smell, manifesting themselves in uni-
lateral anosmia, parosmia, and hallucinations of scent.

Statistics differ very widely as to the frequency of laryn-
geal symptoms in tabes dorsalis ; Krause found motor dis-
turbances in 13 out of 38 cases, but does not give any
detailed description of their nature ; Marina, on the strength
of Fano's investigation, gives 1gcases of motor disturbances
in 36 patients suffering from tabes, in all of which the con-
ditions were found to be abnormal. Dreyfus found two cases
of double posticus paralysis among 22 tabes patients;
Burger 2 in 6 out of 20 cases found that motor disturbance
could be demonstrated with the laryngoscope. 1 may add
that among 27 tabetic patients in the Medicinische Uni-
versitats-Poliklinik in Leipzig I found no disturbances in the
larynx ; while, on the other hand, in the case of one tabetic
patient who had sought medical advice on account of dysp-
nea I found a double posticus paralysis associated with
paresis of the vocal cords. Statistics based on such small

14 Arch. de Neurol.,” 1807 ; see ‘* Schm. Jahrb.,” vol. ccLvit, p. 82.
# ¢ Die laryngealen Stdrungen bei Tabes dorsalis,' Leiden, 1891,
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escapes detection, because it is always associated with
hoarseness and dyspnea.

Complete paralysis of the recurrent nerve is extremely
rare in tabes dorsalis. As we have previously stated, a
subacute disease affecting the nuclei of the vagus and of
the recurrent nerve first produces paralysis of the posticus,
which only becomes converted into paralysis of the recur-
rent later in the disease. The question naturally suggests
itself, Why do we not observe this transition from the
median to the cadaveric position in those cases of tabes
dorsalis which persist for many years, and which, as
we know from the reports of autopsies, attack the nuclei in
the medulla oblongata? The only clinical fact which
points to a progressive nature of posticus paralysis is the
occurrence of paresis of the internus, which manifests itself
in the laryngeal image in relaxation of the vocal cord,
and clinically in the hoarseness and a diminution of the
dyspnea due to the bilateral paralysis; the rare cases
of recurrent paralysis in tabes, being imperfectly described,
are open to question, and can not be regarded as secondary
to posticus paralysis. One thing is absclutely certain—the
adductors or closers of the glottis are never affected
alone in tabes dorsalis. The cricothyroid muscles are also
practically never attacked; Gerhardt's case of paralysis of
the cricothyroid associated with that of the posticus is the
only one that we have met with.1

The laryngeal palsies are usually observed in the earlier
stages of tabes dorsalis and sometimes precede all other
symptoms.

It has been occasionally stated that intermittent paral-
ysis of the vocal cords may be observed in tabetic patients,
and that a posticus paralysis may disappear after a few days
and return after the lapse of weeks; but the statement has
not been satisfactorily proven, and until we have more
accurate observations we must assume that once the tabetic
paralysis has developed in the larynx there is no hope of
cure. The paralysis may, however, develop very gradually,
and several cases have been reported which remained con-
stantly under observation and in which a complete posticus
paralysis developed in the course of weeks or months: at
first there was some power of abducting the vocal cords ;

14 Ann. des mal, de I'oreille,” 1891, p. 480.
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this gradually diminished, and finally the vocal cords
remained immovable in the median position.

The subjective symptoms are the same as those which
occur in paralysis of the vocal cords from other causes.
When there is hoarseness, a posticus paralysis produces no
symptoms unless the vocal cords are implicated ; any marked
disturbances always tend to posticus paralysis. The symp-
toms consist in dyspnea, the voice being only slightly,
if at all, affected. As the paralysis develops very gradually,
the patient becomes accustomed to the stenotic condition of
the rima glottidis, and the interference with respiration is
comparatively slight, except during bodily exertion and
phonation; during sleep, however, the stenosis becomes
very marked. There is a good deal of inspiratory dyspnea,
showing itself in loud, sighing inspirations, while the
expiration is quite free. There is, of course, a constant
danger of asphyxia whenever a greater demand is made on
the respiration during any form of bodily activity, so that
sooner or later tracheotomy becomes necessary in cases of
posticus paralysis.

An experiment performed by Ruault deserves mention
in this place. He excised 1.5 cm. from the recurrent nerve
in a tabetic patient who was suffering from intense dyspnea
* due to posticus paralysis, in the hope of bringing the vocal
cords into the cadaveric position, but the operation was not
followed by any change either in the laryngeal image or in
the subjective symptoms of the patient. This is the only
case of its kind, and has no particular value.

Ataxia of the vocal cords is a name given to a condition
in which the vocal cords execute irregular movements dur-
ing phonation and deep respiration. Krause was the first
to remark that the vocal cords tended to move in jerks and
to stop midway between complete adduction and the inspi-
ratory position, producing interrupted or scanning speech.
It has been elaborately proved by Burger that this motor
anomaly, which occurs exclusively in tabes, is a true ataxia,
or disturbance in the coordination of all the antagonistic
groups of muscles the cooperation of which is necessary to
produce all the movements of the vocal cords.

Laryngeal crises consist in convulsive attacks of cough
and dyspnea, and occur in the beginning of, or during the
course of tabes, like gastric crises. They differ from attacks
of simple laryngeal spasm in that all the other respiratory
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muscles are involved. The attacks either occur without
any ascertainable cause or after slight external, mechanical,
or psychic irritation, particularly swallowing and the intro-
duction of a probe into the throat. According to Oppen-
heim, pressure on the throat at a point near the anterior
border of the sternomastoid muscle at the level of the cri-
coid cartilage produced attacks of coughing. The attacks
occur with variable frequency; they may be repeated
several times within a few hours, or a single attack may be
followed by a period of freedom lasting for months or years,
or may: never be repeated. They are usually preceded by
a feeling of tickling or burning in the throat ; thisis followed
by a choking attack, with loud, strident inspirations and
short, puffing expirations, accompanied by a violent, bark-
ing cough which has been compared to whooping-cough.
The patient becomes intensely excited and greatly terrified
at the idea of impending suffocation, until, after a short
time—the attacks rarely last longer than a minute—the
respiration is suddenly or gradually restored, sometimes
after the expectoration of a little mucus (Burger). They
usually end in recovery in spite of their intensity, although
Burger was able to collect five cases which terminated
fatally during the attack.

Pharyngeal crises are described by Oppenheim as attacks
of convulsive gulping movements, which, however, are for-
eign to our subject. Sensory disturbances of the larynx
during tabes are rare. A few cases of anesthesia and
hyperesthesia of the pharyngeal and laryngeal mucous
membrane have been observed. With regard to the appear-
ances produced by tabes dorsalis in the organ of hearing, I
shall here reprint a paper which I read before the Deutsche
Otologische Gesellschaft in Dresden, in 1897, and which
appeared in a rather inaccessible portion of the reports of
that meeting :

In spite of the fact that several papers have appeared
on the subject of aural disturbances in tabes dorsalis,
opinions are still divided as to their nature, and there are
those who deny the occurrence of deafness as a result of
tabes.

I shall omit the list of reported cases and shall not
repeat the various opinions which have been expressed on
this subject, contenting myself with referring to Burger,
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Treitel, and Haug,? who have given a complete bibli-
ography of the subject. I shall make it my task to attempt
to explain the probable nature of ear disease in tabes dor-
salis by means of our anatomic and clinical knowledge of
the conditions. Although there are no anatomic investiga-
tions at my disposal, I shall utilize the results of examina-
tions made on the ears of 27 tabetic patients by a * Doctor-
and’ in the Medicinischen Universitats-Poliklinik at Leip-
zig. Among these patients there were two cases of im-
paired hearing which could with certainty be referred to
tabes—at least, with as much certainty as the present state
of aural examination will permit. I give the percentage as
7.3, although I am reluctant to compute a rate on such a
limited number of cases. At least, these investigations
show that tabetic ear disease is extremely rare, and tally
almost perfectly with the statistics published by Voigt and
Treitel, who found auditory disturbances in 2 cases out
of 100, and in 2 cases out of 20, or 2% and 10%, respec-
tively. I was unable to obtain the statistics by Marie and
Walton in the original, but I have nothing to criticize in
the finding of Méniere's symptom-complex in 17 out of 24
cases; on the other hand, I object strongly to Morpurgo’s
statement that he found in 43 cases out of 53 auditory dis-
turbances which could be traced to tabes dorsalis—a per-
centage of 81.13. As the diagnosis was based purely on
a positive Rinne test, at reduced hearing-distance, and on a
normal condition of the ear-drum, while the air douche was
not followed by improvement in the hearing, these statistics
are manifestly defective, and after examining the cases I
claim that the list does not contain a single case of authen-
tic tabetic deafness.

The infrequency of auditory disturbances in tabes is
confirmed by the observation of clinicians with a large
amount of material at their command. If we compare the
meager reports of deafness with the great number of case
histories of tabes dorsalis contained in the literature (we
need only mention Erb’s statistics of more than 700 cases),
our faith in an author who gives a percentage of 81.13 is
very much shaken.

The clinical picture of the ear affection is variously de-

1 ¢+ Feitschr. £ Chr.," XX g
2 ¢« Die Krankheiten des Ohres in ihren Beziehungen zu den Allgemeiner-
krankungen.” Vienna and Leipzig, 1893.
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scribed. According to some, the disease presents the
characteristics of a lesion in the sound-perceiving apparatus,
and is distinguished by otitis interna and by the fact that
perception for the higher notes is relatively good, while the
hearing is impaired for the deeper and middle notes of the
register. Others distinguish two clinical forms, one of which
must be regarded as a simple tabetic atrophy of the audit-
ory nerve, the other as syphilitic disease of the labyrinth.
The former is gradual in its onset and goes on slowly to
complete deafness, being accompanied with tinnitus aurium,
but never with vertico; the latter makes its appearance
suddenly, like a stroke of apoplexy, with the phenomena
of Méniére's symptom-complex, and in many cases rapidly
leads to total deafness.

It follows from this divergence in the conception of
the clinical course of the auditory disturbance in tabes that
the most various attempts were made to explain the nature
of the disease. Some incline to regard the process as an
atrophy of the auditory nerve, others attribute the disease
to trophic disturbances in the middle ear due to tabetic dis-
ease of the trifacial nerve, while a third faction describes
the disease as syphilitic. As I shall presently show, all
these theories lack the support of anatomic or clinical find-
ings, which alone afford a reliable basis for the description
of the disease.

Most authors interpret tabetic disease of the ears as an
atrophy of the auditory nerve with the symptoms of a lesion
of the sound-perceiving apparatus. It is a proof of our
present inability to make a clinical diagnosis of atrophy of
the auditory nerve that attempts are constantly being made
to discover some minute changes which should be charac-
teristic of tabetic disease of the auditory nerve,

Gradenigo considers it characteristic of tabes when the
perception of high notes is relatively good and the loss of
hearing applies chiefly to the lower and middle notes ; but
this phenomenon is not constant, to say the least, for in
Habermann’s case perception of the lower notes remained
good after the patient was unable to hear higher ones.
Again, many authors have emphasized the great electric
irritability of the auditory nerve, but this phenomenon has
not met with universal recognition, and is, moreover, of
little value, in view of our imperfect knowledge of the
physiology of the electric reaction of the auditory nerve.

B e a——
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pains. The objective signs, he says, differ from those in a
simple case of tabes by the fact that bone conduction is
completely abolished. I can not see how these symptoms
justify Haug in believing *“ that he has in all probability to
deal with syphilis,” since other nervous affections of the
ear are accompanied by the same symptoms. Haug also
cites the report of an autopsy which he says confirms his
opinion, but it is left to the reader to pick out what he con-
siders characteristic of syphilis. It appears that Haug's
diagnosis was determined by a little round-celled infiltration
which was found surrounding some of the smaller vessels,
and the proliferation in the intima of the same. Haug is
welcome to consider the ear affection in his case as syph-
ilitic ; but, if so, it is not tabetic, and has developed inde-
pendently of tabes. The explanation that ‘““a primary
syphilitic infection may give rise to the combination of lues
and tabes which occasionally appears in the organ of hear-
ing in the form of a labyrinth affection” seems rather
obscure, and even if we admit a connection between tabes
and syphilis, it is, in my opinion, a mistake to look for ter-
tiary syphilitic changes, as such are never found in the
parasyphilitic affections, to which the tabetic deafness in
this case would belong.

The latest investigations hardly admit of any other
explanation of tabes than that it is a disease of the neurons,
consisting principally in a lesion of the systems that take
their origin in the spinal ganglia. I would apply the same
explanation to the auditory disturbances which occur in
tabes, and shall, therefore, continue the discussion of this
question by referring to the reports of autopsies and clinical
observations which have hitherto been published.

For the morbid anatomy, I begin by citing a case of
Habermann’s,! in which the disease was limited to the trunk
of the auditory nerve and its terminal endings in the laby-
rinth, while the nuclei remained intact. It is worth men-
tioning that the atrophy of the fibers of the cochlear nerve
was not so great on the right as on the left side. A bundle
of nerve-fibers at the apex of the cochlea and several
ganglion cells in the terminal portion of the basilar convolu-
tion were preserved—a condition which manifested itself
clinically in ability on the part of the patient to perceive
deeper tones.

1 ¢¢ Arch. f. Ohr.,” xxxi11, p, I1I.
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This conception of the seat of the disease would seem to
agree with the clinical picture described by Haug in a pure
tabetic form of disease of the auditory nerve, for he described
it as a very gradual impairment of the hearing, depending
on atrophy, and associated with subjective noises.

As an illustration of the clinical picture, I shall describe
one of the two cases of tabetic ear disease which I had the
opportunity to observe. A woman fifty years of age had
been suffering from symptoms of tabes for a number of
years; the patellar reflexes were entirely abolished, the
gait was ataxic, the pupils were almost rigid, and Rom-
berg's phenomenon could be easily demonstrated. Within
the last three years the hearing, which had never been
good, gradually deteriorated. The optic nerve was intact,
The patient complained of humming and buzzing noises in
the ears, at times so marked as to give the impression of
the ringing of bells, the twittering of birds, etc. On exam-
ining the ears,an old perforation was found in the right ear-
drum in the anterior inferior quadrant, together with
marked calcification, while on the left side the membrane
showed opacities.

There had evidently existed an old purulent otitis media,
which not improbably bore some relation to an atrophic
rhinitis still present.

When the functional test was applied, it was found that
the internal as well as the middle ear was involved. Bone
conduction was entirely abolished. On the other hand, the
deeper and middle notes were very faintly heard on the
right side (C only in strong vibrations of the fork, C, =
—60'" ), and somewhat better on the left side (C = —335,
C = —35’’); whereas the highest notes (C; and Galton’s
whistle) were quite inaudible on the right side; on the
left, however, C, could just be heard when it was lightly
touched, while Galton's whistle was also inaudible. On
both sides speech could be heard only when it was very
loud. The occurrence within the last three years of a very
noticeable and rapidly increasing deafness justifies the
assumption that two different processes are present, one of
which ran its course years ago in the middle .ear while,

1 Normal period of tone-perception is as follows :

C =110’/
C2— agff,
G8="p5ls
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been able to demonstrate for the atrophy which begins
gradually at the periphery. Ishall not attempt to attribute
this form to syphilis, as there is not the shadow of a proof
that it is of a syphilitic nature. But I do venture the sug-
gestion that this form of tabetic disease of the auditory
nerve is localized in the nuclei of the medulla—an assump-
tion which finds some justification in Haug's third case, in
which these nuclei were evidently the seat of pathologic
changes, while the clinical picture during life had been such
as we have just described.

Since it has been found, according to v. Leyden, that
the nuclei of most of the cranial nerves are diseased in
tabes, either with or without a coexistent degeneration of
the corresponding peripheral trunks, I see no reason why
we should not assume the occurrence of a similar disease
in the auditory nerve. Thus, without being obliged to
resort to some other unknown factor, we have a most
natural explanation for this form of aural disease. I should
like to add another feature, which irresistibly forces itself
on the observer's notice in the clinical picture of this last-
named variety. It is the abrupt onset of the auditory dis-
turbance which so strongly suggests laryngeal and gastric
crises. As these conditions are occasionally found asso-
ciated with atrophy of the nuclei and roots of the vagus, it
seems permissible to assume disease of the acoustic nucleus
as the cause of these auditory crises, Finally, the imme-
diate occurrence of paralysis of the vocal cords after lar-
yngeal crises also suggests the probability that an auditory
crisis is followed by deafness.

But this leads us into the realm of hypothesis. It must,
however, be admitted that such apoplectic forms of deaf-
ness not rarely occur in other diseases, so that the question
whether they represent an intercurrent affection or a true
complication of the primary disease is an extremely diffi-
cult one to decide.

Multiple Sclerosis.

In multiple cerebrospinal sclerosis various motor dis-
turbances occur in the larynx which are accompanied with
intention tremors and differ from the tremulous movements
of the vocal cords due to other causes by the fact that they
are observed only during phonation, instead of both in
phonation and in respiration.

19
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Our knowledge of disturbances in the organ of hearing
in multiple sclerosis is very imperfect, Moos! quotes
cases of tinnitus aurium and deafness from the literature,
and adds one of his own, in which there was difficult hear-
ing with loss of bone-conduction, associated with anesthesia
of both trifacial nerves and ataxia—a condition which led
him to seek the seat of the disease in the medulla oblongata.
In a case reported by Hess ? deafness suddenly developed
in both ears two weeks after the appearance of palsies in
the extremities ; the hearing subsequently improved on the
left side, but was permanently abolished on the right.
Microscopic examination later revealed a sclerotic focus,
which had completely destroyed the * nucleus acusticus
medius sinister,” while on the right side only a moderate
number of diseased ganglion cells were found.

Moos is therefore led to believe that the auditory dis-
turbances in multiple sclerosis depend on sclerotic degen-
eration of the auditory nuclei and of the trunk of the
auditory nerve.

We may also have auditory disturbances due to paralysis
of the nucleus in epileptiform attacks during the course of
a disseminated sclerosis. Oppenheim # observed a sudden
onset of paralysis of the facial, auditory, and trifacial nerves
of the same side, with symptoms of vertigo ; the paralysis
subsided in a few weeks and was followed after several
months by a sudden hemiataxia, which disappeared in its
turn.

DISEASES OF THE MEDULLA OBLONGATA.

Syringomyelia.

In this disease we have, either late or in the initial stages,
the appearance of bulbar phenomena, manifesting themselves
in motor disturbances in the larynx and in reduced reflex
irritability of the posterior pharyngeal wall and of the lar-
ynx ; there is no record of sensory disturbances in these
structures having been observed. Motor disturbances of
the uvula do not appear to occur. Schlesinger * collected
12 cases of syringomyelia with laryngeal complications,

1 Sehwartze's Handb. der Ohrenh.,'’ 1, p. 507.

* Dissert., 1588 ; quoted by Moos.

* (uoted by Leyden-Goldscheider, Nothnagel's ¢ Spec. Path. u. Ther.,”
X, 2. Th., 1. Abth,, p. 474.

41 Neurolog. Centralblatt,’’ 1894, p. 684,
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sies, such, for instance, as follow embolism or compression
of the medulla by tumors. The latter form, which should
be designated compression bulbar paralysis, since it is
caused by irritation of the medulla from the pressure of the
tumor, manifests itself in ataxic movements of the vocal
cords.! Lastly, we must mention progressive spinal mus-
cular atrophy and amyotrophic lateral sclerosis, which, by
combining with bulbar paralysis, may produce bulbar palsies
in the larynx,

In pseudobulbar paralysis, which has its principal seat in
the cerebrum, Lannois,? Cartaz,® and Krause* observed ad-
ductor palsies. The latter might be regarded as cerebral
palsies, did we not know that there are always some diseased
foci in the medulla and in the pons, besides the principal
focus in the cerebrum. As it is uncertain whether vocal-
cord paralyses ever occur in cerebral disease, one should
never forget that they may possibly be explained by a
simultaneous involvement of the medulla oblongata.

NEUROSES.
Paralysis Agitans.

Paralysis agitans gives rise to motor disturbances in the
vocal cords affecting the quality of voice and speech. In
the laryngeal image we see twitching movements of the
vocal cords, which occur regularly in phonation and usually
also in respiration, thereby distinguishing themselves from
similar movements observed in multiple sclerosis ; thus, Fr.
Muller 5 observed the phenomenon constantly when the
patient exerted himself during the examination, but found
that at other times the vocal cords remained perfectly quiet.
The tremors may also affect the epiglottis (Rosenberg) and
the uvula.

According to Rosenberg,® similar disturbances of the
speech occur as in multiple sclerosis. We have the scan-
ning speech, described by Charcot 7 as tremulous and inter-
rupted, like “the speech of an inexperienced rider on a

! Compare v. Leyden and Goldscheider, foc. af., p. 711; and Semon-
Heymann's ¢ Handb. der Lar.,'" 1, p. 761.

2 ¢ Rev. de médece,”” 1885,

2 « France médicale,”” Nov. 17, 1885.

% ¢ The Jour. of Laryng. and Rhinol.,"" 1888, p. 255,

8 ¢ Charité Ann.,”" 1887, X1I, p. 267.

8 i¢ Berlin. klin. Wochen.," 1802, p. 771.

7 Quoted by Fr. Miiller.
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Chorea Minor.

The use of the term “ chorea laryngis " for disturbances
of coordination in the movements of the vocal cords in
various diseases is unfortunate, as it confuses the question
whether laryngeal disturbances may occur in chorea minor.
It seems probable that the vocal cords rarely participate in
true choreic movements. Schrotter ! says that temporary
convulsive contractions occur in the larynx simultaneously
with similar movements in the respiratory muscles, and
represent the cause of the sighing or gasping inspirations,
which are frequently audible at some distance.

The disturbances of speech, which in severe cases man-
ifest themselves as sudden interruptions by shrill whistling
sounds, are also to be attributed to choreic movements of
the muscles concerned in deglutition and respiration.

According to Haug,? the tensor veli palati and tensor
tympani sometimes share in the contractions, and lead to
the production of subjective or objective noises in the ear,
described as the cracking of nuts or the crackling of

paper.

Hysteria,

Hysteria is to be regarded as a neurosis without anatomic
basis in which an alteration in the psychic condition of the
patient is the most important factor. The clinical pic-
ture may assume an infinite variety of forms, but all the
symptoms have this in common—that they affect those func-
tions of the body which are, to a certain extent, subject to
the will of the patient. Strimpell insists that hysteria
shows so marked a preference for the voluntary functions
that it does not occur at all in the domain of the involuntary
muscles and of the automatic reflexes. This law appears
to hold good for the regions with which we are now con-
cerned, for we shall see that hysteric phenomena, although
they may at first sight appear to be quite irregular, never-
theless seem to follow a certain system in the upper air-
passages and in the ear, inasmuch as they do not affect
those functions of the larynx and of the ear which are con-
sidered purely automatic, such as the respiratory dilatation
of the glottis and the static function of the ear. It is con-

L i Dije Krankh. des Kehlkopfes,’' First Edit., p. 388.
2 ¢ Tie Krankh. des Ohres,” etc., p. 204.
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The nasal mucous membrane is less apt to be included in
the anesthesia than are the other mucous membranes of the
upper air-passages; the anesthesia never affects its entire
surface, and there are always islands of intact mucous mem-
brane between the anesthetic areas. According to Licht-
witz, the septum always escapes, except in the lower
anterior portion, which lies within the domain of the
vestibule.

The pharyngeal mucous membrane is very frequently
affected, perhaps more frequently than any other part of
the upper air-passages, including the larynx. The occur-
rence of anesthesia of the epiglottis, which was regarded
by Chairon as pathognomonic of hysteria, is not con-
firmed by other authors. It is difficult to determine the
frequency of anesthesia in the upper air-passages, for it
necessarily escapes the notice of the patient and does not
betray itself to the physician by any visible alterations ; it
can, therefore, be detected only by a special examination.
Sometimes we are led to suspect it by the ease with which
a laryngoscopic examination is performed, for the absence
of subjective complaints is often a very marked feature. The
fact that particles of food do not find their way into the
air-passages and lead to inspiration pneumonia, as in
all organic palsies, especially in postdiphtheric anesthesias
and in bulbar palsies, leads us to conclude that reflex
swallowing and reflex cough are not affected in anesthesias
of the pharynx and larynx. The choking reflex, on the
other hand, is frequently abolished.

Diminished sensibility of the mucous membrane fre-
quently occurs in hysteria, but it can not be separated from
anesthesia.

Analgesiz have been observed in connection with anal-
gesia of the general body surface ; they may or may not be
associated with anesthesia.

There is another important group of hyperesthesi and
paresthesize, which differ from the sensory .disturbances
just described in the fact that they occasion marked sub-
jective symptoms and may lead to demonstrable altera-
tions in the mucous membrane in the form of hyperemias
and consecutive chronic catarrh, as a result of the vio-
lent efforts at swallowing and the constant coughing
and hawking. In such cases the paresthesia is usually
caused by the conversion of the temporary irritation in the
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and of the Eustachian tube there are marked subjective
symptoms in the form of paresthesia in the external audit-
ory meatus or an aggravation of an already existing trifling
affection of the organ of hearing. The presence of very
small masses of cerumen on the walls of the external meatus
often produces a distressing sense of a foreign bedy in
hysteric persons, while the scratching induced by the irri-
tation of the paresthesia may set up a mild dermatitis,
which gives the patients great distress, so that they often
complain of a feeling as if there were a movable foreign
body or an insect in the ear, The hyperesthesia in the
mucous membrane of the tubes is said to manifest itself in
unusual sensitiveness to catheterization and to the passing
of a bougie. Hyperesthesia and hyperalgesia of the ear
occur, being usually localized in the middle ear (otalgia
tympanica) or in the mastoid process. The phenomenon
known as “ fransfert,”” to which we shall refer again later,
has been observed in the ear during these disturbances of
sensibility.

In this connection we must mention the so-called Ayster-
ogenic sones, irritation of which is said by Lichtwitz to bring
on a hysteric attack, unless the parts have been previously
cocainized. They have been located in the mucous mem-
brane of the nose, in the larynx, on the posterior wall of
the nasopharynx, on the posterior surface of the uwvula, on
the mucous membrane of the tubes, in the external auditory
meatus, and on the ear-drum ; sensation was preserved in
the parts affected. These hysterogenic zones possess no
great practical value, and are no more significant than any
other sensitive portions of the body, the irritation of which,
as is well known, may produce hysteric attacks. The fact
that a hystero-epileptic attack or any other motor reflex
phenomenon may be induced by probing a hypertrophied
region in the pharyngeal mucous membrane, by introducing
a catheter into the tube, or by syringing the ear for the
purpose of removing a plug of cerumen, is of no more sig-
nificance than the production of similar phenomena by irri-
tation of any given region on the external skin. Thus,
touching a small wart on the hand has produced general
hysteric convulsions which disappeared after the wart was
removed with a galvanic cautery. But this would hardly
justify us in speaking of a hysterogenic zone, any more than
the phenomenon of a woman being seized with hysteric
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ment the tuning-fork is heard equally as often on the sound
as on the diseased side, or may even not be lateralized to
either side.

Subjective noises are not constantly present, Hyper-
axsthesia acustica manifests itself either in morbidly sensitive
hearing or in the appearance of hysteric convulsive phe-
nomena, when certain tones are heard. Steinbriigge !
describes a very interesting case of this kind, in which the
hearing of musical tones was followed by hysteric respira-
tory convulsions. It is worthy of remark that disturbances
of the hearing in hysteria are not accompanied by disturb-
ances of the equilibrium, such as occur in organic disease
of the auditory nerve as a part of Méniére’s symptom-
complex.

The symptoms which we have just described make it
appear very improbable that the seat of the lesion is in the
auditory pathway. The phenomena of “ #ransfert™ and
the variation in the degree of deafness appear to show that
the perceptive faculty of the nervous auditory apparatus is
not impaired, and that the disease is to be sought in an
interruption of the nervous pathway which conveys the
auditory impression to the seat of consciousness and trans-
forms it into a sound; hence, we probably have to deal
with a simple disturbance of coordination in the central
pathways,

3. Hysteric motor disturbances are purely disturbances
of coordination ; there is no paralysis, for the motor power
is not lost, but there is inability to perform the muscular
movement in such a way as to produce the desired effect.
This disturbance between the will and the act may consist
either in an excessive amount of muscular activity, or in a
total want of the necessary movements, so that either the
picture of a convulsion or that of a paralysis may be pro-
duced. When we speak of a relation between the will and
the deed, it is implied that the disturbance can concern only
movements which are subject to the will and under the
control of cortical centers of coordination, while reflex
movements, such as are originated below the region of the
will, like the respiratory gaping of the glottis, are not
subject to these hysteric disturbances.

We must, however, discuss at somewhat greater length

1.5 Feitschr, £, Ohr.,*? XI1X, p. 325
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vidual groups of muscles. Thus, we get the picture of
paralysis of the internus, of isolated paralysis of the inter-
arytenoideus, of the lateral crico-arytenoid, or of the thyro-
arytenoid muscles, or various forms of paralysis combined,
so that, for instance, the action of the interarytenoid and
of the lateral crico-arytenoid muscles may be in abeyance.
These associated palsies of the adductors are particularly
characteristic of hysteria and are rarely found in other
diseases. That these hysteric disturbances do not corre-
spond to palsies in the ordinary sense of the term is shown
by the fact that during the examination the vocal cords
often approximate almost to the point of contact at the first
attempt at phonation, and then immediately separate and
assume a position simulating one of the forms of paralysis
mentioned ; that is to say, the muscles do not lack the
faculty to perform the movements, but there is a psychic in-
ability to perform the desired act. This finds further con-
firmation in the remarkable phenomenon that hysteric sub-
jects, although incapable of uttering a single word in a loud
voice, often phonate or cough during the laryngoscopic
examination, or regain their power to speak in their dreams
or during hypnosis ; while even a greater paradox is pre-
sented by those cases in which the singing voice is perfectly
preserved while there is complete aphonia.! Spasm of the
glottis and so-called laryngeal cough are occasionally ob-
served, and are to be regarded as spastic phenomena or
hyperkinetic motor neuroses. This hysteric cough and
other laryngeal noises (bruits laryngés), which may have
the sound of bleating, howling, or grunting, are described
by Charcot.? Characteristic features are their recurrence
at definite hours and their complete cessation during sleep.
The cough or other noises may occur only once or be
repeated several times in rhythmic order; dyspnea or
apnea never occur, no matter how often the attacks may
be repeated. There are no objective signs in the larynx or
in the lungs, and it is noteworthy that the condition is not
accompanied by any other hysteric symptoms, unless there
be certain disturbances of sensation and of special sense,
such as anesthesia and diminution in the field of vision.

1 Griffen, see ** Semon's Centralbl.,” x, p. 312. Gerhardt, *° Kehlkopf-
geschwillste,”” etc., Nothnagel’s ¢ Spec. Path. u. Ther.,"” vol. x111, 2. Th,,
2 Abth., p. 50.

21 Med. du syst. nerv.,'” 11, p. 443.
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SNEEZING REFLEX,—ASTHMA., 307

nasal mucous membrane, as any one can convince himself,
The anterior and posterior extremities of the middle and
inferior turbinals, and the corresponding parts on the septum,
are said to constitute a special irritative zone, as the reflex
is most easily produced in these regions. The sneezing
reflex may also be produced by irritation at some distance,
which is transmitted to the nasal cavity through the chan-
nels of the trifacial nerve. Everybody is familiar with the
production of the nasal reflex by sudden illumination of the
eye, such as occurs when we look into the sun, the re-
flex in this case being carried from the ciliary to the an-
terior ethmoidal nerve by way of the nasal nerve. The
sneezing can usually be prevented by exerting pressure on
the trunk of the ethmoidal nerve at a point where it is
superficial, as on the inner upper wall of the orbit and at the
lower border of the nasal bone, where the external branch
leaves the inner surface of the nasal cavity, between the
bone and the cartilage. The reflex act of sneezing itself is
effected by the respiratory muscles, and consists in a deep
inspiration followed by a sudden explosive expiration with
the glottis widely gaping and the soft palate shutting off
the oral cavity from the nasopharynx, so that the entire
respiratory blast escapes through the nose under high
pressure.

The “nasal cough,” and the reflex convulsions of the
glottis and of the bronchi in the form of spasm of the
glottis and asthma, represent various grades of a reflex
action transmitted through the same channels. The im-
pulse travels toward the center along the channels of the
trigeminus, and returns toward the periphery in those of
the vagus. Frangois Franck and Lazarus have furnished
exact experimental proof of this reflex. By irritating the
nasal mucous membranes it is possible to constrict the
lumina of the bronchi, but as soon as the vagus is excluded
the experiment becomes impossible. The marked contrac-
tion of the bronchial muscles may even give rise to visible
retraction of the intercostal spaces (Frangois Franck). The
spasmodic nature of this reflex from the nasal mucous
membrane may manifest itself in spasm of the glottis as
well as in asthmatic symptoms. The latter is to be regarded
as a combination of all the forms now under discussion,
and was observed in animals, which, after irritation of the
nasal mucous membrane with the galvanocautery, fell to
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a large number of cases in which the perception of certain
odors was followed by reflex conditions, One woman was
attacked with sneezing fits whenever she smelled roses ;
another whenever she was exposed to the foul smells of
manure from a horse or cow stable ; epileptic and asthmatic
attacks, and even reflex irritation of the genitalia through
the olfactory nerve, have been described, and the sexual
excitement induced by smelling the opposite sex has even
been interpreted as a reflex. For the first group effected
through the sense of smell we must assume an idiosyncrasy
depending on hysteric predisposition, while the second form
can be explained on psychologic grounds only. The scent-
ing of the opposite sex evokes not a reflex, but a sensuous
excitation analogous to that conveyed through the eye or
the ear; instance the call of the male to the female among
animals.

When we attempt to explain the production of a change
in the respiratory rhythm, which appears to be the effect of
reflex irritation through the olfactory nerve, we meet with
a greater difficulty. Gaule,! however, suggests that the
change in the respiratory rhythm is not so much a reflex
act of the organism to protect the body against the invasion
of deleterious substances, as it is an effort to adapt the res-
piration to the act of smelling.

It follows from these considerations that the existence of
nasal reflex neuroses now rests on a firm theoretical basis,
instead of, as formerly, on mere clinical observation consist-
ing chiefly in post fioc propter foc arguments, such as im-
provement after local treatment of the nose. But to be
quite exact, we should in addition demand an absolute
clinical proof for all nasal reflexes, viz., that they can only
be produced from the nasal mucous membrane, that they
may be completely arrested by anesthetizing the mem-
branes, and that they can only be finally cured by direct
treatment of the offending spot in the nasal mucous mem-
brane. These points should be particularly insisted upon
in the diagnosis of all doubtful cases. N

Hack uttered the opinion in his first publication that the
reflexes can only be produced from certain definite regions
in the nasal mucous membrane corresponding to the posi-
tion of the erectile tissue. He set up the hypothesis that

1 Heymann's * Handb. der Laryng.,"’ vol. IIL
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to be produced by contact of the hyperplastic mucous
membrane with the free border of the inferior turbinated
bone.

Another etiologic factor in the production of nasal reflex
neuroses is said to be found in adhesions between adjoining
portions of the nasal mucous membrane and in distortions
and overstretching of the membrane by the contraction of
cicatricial tissue. It is also quite conceivable that the con-
tinued presence of a foreign body in the nose might lead to
reflex neuroses by irritation of the sensory nerves.

An important role in the production of the clinical picture
which we are considering must be conceded to suppura-
tions within the nose originating in adjacent cavities. We
must mention in particular suppuration in the antrum,
especially in those cases where, owing to a marked alteration
in the region of the middle meatus, there is only a slender
stream of pus in the middle meatus to indicate the disease.
In these cases the nerve endings in the mucous membrane
are irritated by the pus which enters through the nasal
orifice of the respective cavity and, by moistening the sur-
rounding mucous membrane, materially affects its nutritive
conditions, as is shown by the polypoid hypertrophies pro-
duced in the later stages of the disease.

Finally, we must emphasize that a nervous disposition is
necessary for the production of the nasal reflex. The nasal
mucous membrane is in a condition of abnormal excitability
in which a mild irritation, such as in the healthy subject
would produce only a slight swelling of the nose, is capable
of evoking a whole complex of reflex phenomena. While
the pungent odor of certain substances, such as flowers or
agricultural products or the inhalation of smoke and dust-
laden air, produces in a healthy man only the normal
reflexes, consisting in swelling of the mucous membrane,
increased secretion, and the act of sneezing, the same in-
fluences in the hypersensitive mucous membrane of hysteric
and neurasthenic persons suffice for the development of
pathologic reflexes manifesting themselves in cough, asthma,
or even in the symptom-complex of hay fever.

It is worth mentioning that pertussis has also been re-
garded as a reflex neurosis derived from the nasal mucous
membrane, and it is said that the attacks can be consider-
ably mitigated by cocainizing that structure.

In connection with the nasal reflex neuroses we must
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the nasal mucous membranes, The pathogenesis of apro-
sexia is readily understood when we consider the intimate
relation existing between the lymphatic spaces and blood-
vessels of the nasal mucous membrane and the subarach-
noid space. Schwalbe and Retzius were able to inject the
lymphatic vessels of the nasal mucous membranes through
the arachnoid space. An equally intimate relation exists
between certain venous regions of the nose and the interior
of the skull, although in this case the blood stream which,
according to Zuckerkandl, is directed brainward, does not
suggest stasis in the intercranial venous channels so much
as an engorgement of the nasal veins with stagnant venous
blood containing a large percentage of CO,.

Enuresis nocturna occurs with comparative frequency in
children suffering from obstruction of the nose due to
adenoid vegetation or other causes. Gronbech,! how-
ever, believes that the cases are probably due to a certain
disposition to enuresis, since adenoid vegetations are very
common, and the combination of enuresis with nasal ob-
struction ought therefore to be observed much more fre-
quently.

The most familiar, and at the same time most plausible
hypothesis, is that the relation between the two diseases
depends on an excessive amount of CO, in the blood due
to defective respiration, as a result of which there is a mild
degree of carbonic acid poisoning, which in turn leads to
relaxation of the vesicle sphincters.

A simpler explanation is that the enuresis is due to the
fact that the children are restless and only half asleep in
consequence of the defective respiration. It is often found
in connection with pavor nocturnus (terror infantium) in
mouth-breathers, and is explained by the fact that sleep is
frequently interrupted by cessation of the breathing due to
reflex closure of the mouth.

In rare cases, choreic movements, especially of the face,
—as, for instance, wrinkling of the brow or twitching of
the corners of the mouth,—are described. Tic convulsif
and epileptiform conditions have been attributed to nasal
obstruction. Although we usually find the note that
removal of the cause of the nasal stenosis, such as
adenoid vegetation or hypertrophies of the mucous mem-

1« Arch. f. Laryng.," 11, p. 224.
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The symptoms of a neuralgia secondary to disease of
the frontal sinus are the same as those of simple neuralgia.
Points of tenderness are found at the supra-orbital foramen
and at the inner upper angle of the orbit where the
ethmoidal nerve leaves that cavity. There is tenderness
of variable degree at the anterior lower wall of the frontal
sinus, while epiphora and slight edema of the upper eyelid
occur, with iancinﬂting, often periodic pains radiating
toward the forehead and occiput. These symptoms may be
either unilateral or bilateral, depending on the nature of
the primary disease.

When the neura.lg_,lc symptoms predominate in the clinical
picture, a diagnosis is usually impossible without a nasal
examination until circumscribed edema and bulging of the
orbital or anterior wall of the frontal sinus make their
appearance, when even the general practitioner who is not
versed in rhinology can no longer entertain a doubt of the ex-
istence of suppuration in the frontal sinus. It can not be
denied, however, that even the rhinologic examination is not
always absolutely clear, as simple catarrhal changes of the
nasal mucous membrane may occur in primary trifacial
neuralgia as the effect of a reflex vasomotor and trophic
disturbance. The nasal condition establishes the diagnosis
when the neuralgic pains are associated with discharge of
pus from the middle meatus or with hypertrophic or
polypoid changes in the neighborhood of the hiatus semi-
lunaris and on the middle turbinated bone.

Neuralgia of the infra-orbital nerve may occur in connec-
tion with disease of the antrum of Highmore. The canal
for the transmission of the nerve fills the upper (orbital)
wall of the cavity and projects sharply into the lumen,
while its numerous dental branches course along the inner
surface of the lateral wall in minute grooves covered only
by the mucous membrane of the sinus. Although the
infra-orbital nerve is nearer to the antrum of Highmore
than is the supra-orbital nerve to the frontal sinus, neuralgia
of the inferior orbital nerve is rarer than supra-orbital
neuralgia. This is perhaps explained by the drainage con-
ditions of the cavity and the location of the nerve at the
roof, while in the frontal sinus the retention of pus frequently
leads to such an increase of the pressure as to cause bulg-
ing of the walls of the cavity. This increase of pressure
rarely occurs in empyema of the antrum—disregarding
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third division, while another branch running from the small
superficial petrosal to the tympanic plexus along the med-
ian wall of the tympanum effects a connection between the
trifacial and the tympanic plexus by means of the otic gan-
glion.

Otalgia is a favorite but very misleading term for all kinds
of earache. It is, of course, convenient, and as it is a very
general expression, it does not commit one to anything, so
that it is often used to describe any obscure symptom, It
would be well, however, to use the expression otalgia as a
diagnostic term only when it is synonymous with neuralgia
otitica or neuralgia tympanica, affections which point to
implication of the trifacial and of its aural branches.

These neuralgias occur most frequently in caries of the
upper or lower molars. Korner! gives as a symptom of
this form of otalgia which is often difficult to distinguish
from toothache : an increase of the pain in the ear when the
gland between the lower jaw and the hyoid bone is pressed
upon.

Similar pains are complained of in diseases of the articu-
lation of the jaw which are variously described as rheuma-
tism (Schwartze?), or neuralgia (Bruck?®). From my own
observation of a similar case I know how difficult it is to
interpret the earache correctly, and it may often be impos-
sible to determine whether there is an otalgia due to radia-
tion of the pain through the branches of the trifacial, or
whether the pain in the joint is erroneously referred to the
car.

The distribution of the trifacial is also responsible for the
radiation to the ear of pains which have their origin in the
nasopharynx, the pillars of the fauces, the lateral wall of
the pharynx, and the base of the tongue. Neuralgic
pains in the ear occurring in connection with disease of the
epiglottis and of the larynx are probably transmitted by the
pneumogastric through its auricular branch, which is one
of the sensory nerves of the external ear.

It would take too long to enumerate all the diseases
capable of producing neuralgia of the ear in this way. The
commonest of them are ulcerations, acute inflammations,
angina (especially tonsillar abscess), and inflammation and

L o Feitechr. f. Ohr.,"” XXX, p. 133.
2 ¢4 Die chir. Krankh. des Ohres.”
¥ & Dentsche med. Weochen.,'* 1895, No. 33.
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that may perhaps be regarded as the result of paralysis
of the tensor tympani is that described in one of Krause's
cases. The patient complained of a peculiar sensation
in the temporal region which she compared to the tick-
ing of a watch, and which, she said, she had never ob-
served before the operation. But as this phenomenon is
rather a symptom of clonic muscular cramp or irritation of
the trifacial than of a paralysis, it is difficult to establish
any causal relationship between it and the extirpation of
the nerve. Moos ! believes that the hyperesthesia of the
trifacial nerve may, without the motor branches being
involved, lead to auditory disturbances in the form of
abnormal sensitiveness to certain kinds of tones and noises,
and explains the phenomenon as due to an increased tactile
sensibility of the external auditory meatus to the unusual
sound waves ! Whether the tinnitis aurium which accom-
panies toothache is due to reflex muscular irritation or to
vasomotor influences has not as vet been determined.
Schwartze ? explains it as a reflex irritation of the auditory
nerve through the trifacial, but the explanation does not
seem very clear to me.

Urbantschitsch® reports a series of observations which
have been interpreted as the effect of reflex irritation of the
sense of hearing from various regions supplied by the tri-
facial nerve.

The conditions found after extirpation of the Gasserian
ganglion fail to confirm the observation of various authors,
based on experimentation, that lesion or division of the
trunk of the trifacial nerve sets up an inflammatory process
in the mucous membrane of the tympanum, designated by
Berthold * * as otitis media neuroparalytica. The latter
authority claims that lesions of the trifacial, either in its
continuity or in the roots, may produce all stages of inflam-
mation in the middle ear from simple vascularization to
suppuration, and Baratoux % found that this was confirmed
by his experiments; while Kirchner, 7 after dividing the
inferior dental nerve in a cat, and subjecting it to

1 & Virch., Arch.,” vol. LXVIIIL

2 ¢ Berlin, klin. Wochen.,” 1866, Nos. 12 and 13.

¥ 55T ehrb.," p. 349.

% it Schwartze's Handb.,” p. 315.

& u Feitschr. . Ohr,” Xx.

& “Arch. f. Ohr.,” XIX, p. 00, 200.

T s Mon, . Ohr.,"”" 1882, No. 4, and comp. “Arch. f. Ohr.,"” XX, p. 58,







CHOEDA TYMPANI. 321

little above the point where the latter leaves the tympanum,
It reaches this cavity through a special opening in its bony
wall, and after sweeping from behind forward and upward
between the long process of the incus and the handle of
the malleus, partially covered by the posterior ventricular
fold, passes through the Glaserian fissure to reach the base
of the brain, and is continued from that point to the lingual
nerve of the third branch of the trifacial, with which it
becomes united.

Although a branch of the facial, it really belongs to the
trigeminus, from which it is originally given off, and only
accompanies the facial for a short distance. As it is proven
that injury of the facial above the geniculate ganglion has
no effect on the sense of taste, the fibers of the chorda
tympani may leave the facial either by way of the great, or
by way of the small superficial petrosal nerve. But as this
point is still in dispute, opinions are divided as to whether
the chorda tympani belongs to the second or to the third
division of the trifacial ; if to the former, the nerve runs from
the great superficial petrosal nerve through the Vidian to the
sphenopalatine ganglion; if to the latter, from the small
superficial petrosal nerve to the otic ganglion.

The innervation is even more complicated, and the symp-
tom of loss of taste at the tip of the tongue becomes more
obscure, when we remember that the path of the fibers of
taste is a variable one; they may pass directly from the
chorda tympani to the otic ganglion without passing through
the facial nerve, or they may join the facial after its exit
from the stylomastoid foramen without utilizing the chorda
tympani. The first mode of distribution may be inferred
when a lesion of the facial in the temporal bone between
the geniculate ganglion and the region of the chorda tym-
pani does not affect the sense of taste ; the latter, if a lesion
of the facial, external to the stylomastoid foramen, is followed
by loss of the sense of taste.

The conditions being thus inconstant, we can not wonder
that the functional disturbances which occur after destruc-
tion of the chorda tympani during its course through the
middle ear do not tally with our expectations. The state-
ments of a patient are of no value in the determination of
the frequency with which disturbances of the sense of taste
occur in middle-ear disease when the chorda tympani is

destroyed, for we know by experience that such disturbances
21
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during medication (alum, salicylic acid, etc.), or during
instrumental treatment (probing), or by inflammations of
the nerves in purulent otitis media, as the nerves which
supply the parotid gland are derived from the sympathetic
and glossopharyngeal, while those which supply the other
salivary glands are found in the chorda tympani,

Facial Nerve.

As the facial and auditory nerves are united in their
course as far as the internal auditory meatus, they are often
attacked by the same disease. Hence the combination of
central facial paralysis with nervous auditory disturbance
may afford a valuable hint for the localization of an endo-
cranial lesion,

The facial nerve has other important relations with the
argan of hearing, inasmuch as it is the motor nerve for the
muscles of the ear.

The muscles of the auricle and the stapedius muscle are
supplied by the facial nerve, and their function is therefore
impaired in any paralysis of the facial situated centrally, or
originating in the respective muscular branches.

Paralysis of the posterior auricular nerve, which supplies
the occipital muscle and the retrahens, attrahens, and attol-
lens aurem muscles, manifests itself in immobility of the
auricle, and according to Erb ! may indicate whether the
seat of the paralysis is above or below the region of this
nerve, which leaves the facial after its exit from the stylo-
mastoid foramen. Patients suffering with facial paralysis
frequently complain of tinnitus aurium and difficult hear-
ing. As the stapedius muscle is supplied by the facial
nerve, the symptom is usually referred to paralysis of the
nerve, and Asher? saw this confirmed anatomically in a
case of facial paralysis due to direct pressure of a cerebral
tumor in the occurrence of atrophy of the stapedius muscle.

According to Gottstein,® Hitzig was the first to point
out that patients suffering from peripheral facial paralysis
experience a loud buzzing noise in the ear whenever they
attempt to move the paralyzed half of the face, because the
voluntary impulse, being unable to innervate the muscles
of the face, expends all its force on the branch to the sta-

1 #Arch, I klin. Med.,”" xXv, p. 22.

2 4 Faijgchr, 1. klin, Med.,”” vol. xxVIIL
8 Arch, L Obr.,'" XVI, p. 61







' | Ll | e Imecla T111
b L) dSLOICE TOTAIT
B ] ] i LT x UL CA]] 1 110
3 N . JEECLE: | [
108 . b Blile ] 1 =1 115 1S ~ .
_ i b L& Lo | . dl 4 ] Nnerve
. £
1 J 15 L TIASS T & 1 L=al B
El 11 1 3 7T Haluaa | [ T 1 tAatls
: 411 = Lelile O 11 d C £ 1 |
{ - L | - i TRICEC odl | | b CIl SEALE -
i = . CICAITRALE J i =LY | L ] =l LT [ 1]
1. "
A LUy L 11€ = 10 £ L1 5 ] 1Ll s I TIEdSE |
- 1 - L0 LLAE | s : - e I ot} AL
L E LS 15 el 1K ILHN L& s SLIH el L | BANL et { 1 el ]y L
- E Iy p 1
: c ] ] Wil | i L ~eliledl J V
2 = . [y
. | LRl a1 4 iy - T ¥ Fh - Y
- CEe o rnowlecdoe . 1 AT1ATOIILL [ AT1OT 1S
{ s 1 E i 1 | L) | el LK -t w0 L | 1 X & 3 L& o |11
2 oy :
- i ' 1 i L1 | B LA ] L11E e ] A10 £ k
1 TE I
- g P15 — T T T e W F S T TS 7O o ik il =TT
= 4 =
I - - - - Tl = o CATTIErTIOT 1T F e INOS | Y
1nmcance | T NHNEeCLION Wi1ILL il W Us el L
T %
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this bacteriologic finding is somewhat weakened by the fact
that Schiff ! found virulent cocci in 4 out of 28 cases of
persons who were not suffering with epidemic cerebrospinal
meningitis, it is nevertheless probable that infection very
frequently takes place through the nose, because the disease
often begins with coryza (Striimpell); and we have
Weigert's # authgrty for the statement that catarrhal in-
flammations are frequently found in the accessory cavities
of the nose at the autopsy.

It is quite possible that the ear as well as the nose may
in some cases afford entrance to the pathogenic micro-
organisms of acute cerebrospinal meningitis. The menin-
gococcus intercellularis has, indeed, been found in isolated
cases in the aural secretion,® but not with sufficient
frequency to warrant a general conclusion as to its primary
significance in the production of a secondary meningitis.
As pointed out by Leyden* and Schwabach, 8 purulent
otitis media occasionally coexists with the general disease,
so that the thought naturally suggests itself that both
affections are produced by the same pathogenic micro-
organism. Schwabach was able to prove in one case, in
which the internal auditory meatus and dura mater were
found to be entirely free from pus at the autopsy, that the
suppuration of the middle ear was not a secondary inflam-
mation due to extension from the cerebrum.

Purulent otitis media is, however, comparatively rare as
a complication of acute cerebrospinal meningitis, and far
less frequent than the other form of the disease which is
due to direct extension of the purulent process from the
meninges to the internal ear.

It has been proved by numerous anatomic investigations ©
that the inflammation extends either along the sheath of
the acusticus or through the aqueducts of the labyrinth
where the purulent or hemorrhagic inflammatory process
is followed by extensive tissue-destruction. As we have
just stated, the suppurative process in the middle ear often
begins in the first stage of the systemic disease; the deaf-
ness which must be attributed either to suppuration within

1 ¢¢ Centralbl. f. inn. Med.,"” 1898, No. 22.

2 u Deutsche Arch. f. klin. Med. "’ xxX.

3 Fromann, * Congr. f. inn. Med.,” 1307.

4 Nothnagel's * Spec. Path. u. Therap.," vol. x.
5& Feitschr. £ klin, Med.,"" xvir,

# Comp. Moos, * Schwartze's Handb.,” 1, p. 575.







- = 1 =1 ] L5 L A1 } J [
| . 1 ali | 1] | £ el - a . I
A ! 1 | £ L - ahLt % | F - 4
o g SLLRENELN LEL )], 2 il L il LLJ o LI el LA
t ] [§ JT1) Tl i by 1 = 1 [ 5
L - = L) o 1 C LA Hae = A i WY o -
" o 1| 8 L | L1 T [ iag [} ] E ()] Nl [ 3l
* - qL! - o ‘N | ] &5 - = | i 1N £ L
4 11 L] Al=E 2lg A 11 5 1B s LI1C(]] ]
! . =1 C -.. - UL 3 » e | 1= L - gLe
it B a8 L LLI i =10 L Ul | AL UMLLE ¢ ' ! L
5 | [} 1AL - 1l & TOIETIE DLODWID 01 TIHE NOsSt .
1 1 - - Tl 5 ©
- 1R T1OEE ] TECLIO 3§ L [ZE A1 i
E: oy )] - 1 1 L C ¥ W 5 el L I a ) LEIL
. CAVILIES ] 4 T1L S LT | CI1T O L = L1
5] i 1 nieciionr () LI BlgEh T
=CAs | E 1L1ESs NECCSSAarlly 1E] T1LC [ L] Al el l
IS 1 TEsl I we 1 NLET 10 1l LILE Clc
- C dil: e - oy i 3
IC —_— | [ ] | A1 1% 5 | TlE C 50
I ) 1 N 1 L o5 58V ol WAL C 2 {0 B 8
: . 11T Fhyat = often T 4 1all:
i [ I = 7 s L AT CXELY WAllGoil L - 1 §
1 [ ol | 1] | £ POSSIDLIITY Sk 3
i I ™ nectio IMUsE De C0)! [ 1 11 + b L
- IR L& iy G i T Are The - W e = OO0 [ TC
= - - | 1 3 YA SE Hal=migdral ] JL1E & [ (11 LE
+tha er - - =i - T =1 il AN = WHNICK
> + i & ) I F = E PTESE]
A T IVLET [ | = . 5 !
= r TN 5 - el ] - TIET1 A -
s ¥ 3 IT] - ) - S 15 | | i L
. TI1ET T i ' &= 1
] - uence el ]
- F T E . £
. i . " 7
T E - AT 3 TI1E o b | | T 1als [ 11 F L
. 7 § 1 - - ] VET [ o] it } L1 1] L i







INFECTION FROM THE EAR. 331

The scope of the present volume does not permit an
adequate description of the significance of these important
relations. That belongs to the domain of special text-
books on otology, and 1 shall content myself with pointing
out the channels by which suppurations in the middle ear
may reach the interior of the cranium, and by describing
the most important clinical pictures.

I already touched upon the question of the causal disease
in cerebral complications when I said that they may be pro-
duced either by acute or by chronic disease of the ear.
Among the acute suppurations from the middle ear, the
most dangerous are those which follow acute infectious
diseases, such as scarlatina, diphtheria, typhoid, and influ-
enza, and to these we must add the diseases of the bone
which often follow acute inflammation in the course of
diabetes mellitus and tuberculosis, and which from the
rapidity of their course may reach the interior of the
cranium in a few weeks. As a chronic otitis media is in
danger of spreading to the cerebrum, the caution can not
be too often repeated that removal of a chronic suppura-
tion, whose destructive effect on the bone can not be
controlled, is the first law in the treatment of ear diseases.
If all ordinary means fail, an operation is indicated even
when its magnitude appears to be out of all proportion to
the purulent focus in the ear. In many cases the only
certain means of preventing a threatened cerebral compli-
cation is to expose freely all the cavities of the tympanum,
an operation which is quite devoid of danger if the operator
is faultless in his technic and master of the anatomic
relations.

Of all chronic diseases, cholesteatomata are the most dan-
gerous. Though their progress is slow, they exert a con-
stant, progressive, destructive influence, and nearly always
lead to extensive destruction of the temporal bone and
ultimate exposure of the interior of the cranium,.

The meninges and sinuses are exposed to infection both
by virtue of their direct contact with the diseased portions
of the temporal bone and by the possibility of extension of
a purulent otitis media to the dura through the fissures
which exist in the bony plates separating the tympanum
from the interior of the skull, especially in the roof of the
tympanum. Or the infection may be carried through the
labyrinth after the fenestra have been destroyed by the sup-
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formation, which he found in the bulb of the jugular veln
and from which he deduced a retrograde thrombosis in the
sinus. In thrombesis of a sinus there may be extension
of the thrombus in the opposite direction of the blood
current in the horizontal portion of the transverse sinus as
far as the torcular Herophili, and as this leads to occlusion
of the mastoid artery, there is a swelling over its point of
exit behind the mastoid process which may be of great
diagnostic value. The thrombosis spreads to the superior
and inferior petrosal sinuses, and from them to the cavernous
sinus, or it may extend downward into the jugular vein,
but in that case it rarely extends beyond the mouth of the
facial vein.

The dura of the posterior fossa of the cranium becomes
diseased either after caries of the mastoid process or after
suppuration in the labyrinth. The extension of mastoid
disease to the dura of the posterior fossa depends on the
arrangement of the system of cavities and the extent of the
mastoid cells. As the cells are lined with epithelium, they
permit the suppurative process to go on rapidly, and if they
extend as far as the vitreous table, the process spreads more
rapidly to the interior of the brain than when they are sepa-
rated from the interior of the skull by a thicker layer of
compact bone. It is to be remembered that there is a dif-
ference between adults and young children in this respect,
as pointed out by Toynbee and later by Jansen.! Asa
result of the anatomic structure of the mastoid process,
which in early infancy possesses but few cells arranged in a
horizontal layer while the posterior wall which separates it
from the petrous portion of the temporal bone is strongly
developed, diseases in children up to the age of two years
tend to invade the cerebrum and the middle, rather than the
posterior, fossa.

Operations are frequently interrupted by the finding of an
extradural abscess between the bone and the dura, the
quantity of pus varying from a few drops to 15 c.c. From
the expansive pulsation it is easy to recognize the endo-
cranial origin of the discharge. The dura recedes before
the pressure of the pus, and an abscess cavity is formed be-
tween the bone and the dura which leads to compression
of the cerebral substance, and sometimes attains such

1 v Apch, [, Ohr.,"” XXXV, p. 261,
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so that, as we have said above, they convey the pus to the
meninges of the cerebellum.

C|ﬂaﬂ‘]}' connected with the conception of otitic cerebral
disease is that of ofitic pyemia, which occurs in a great
variety of forms, a distinction bmng drawn between otitic
pyemia due to disease of a sinus and otitic P}.’Q[‘]"la of
osteophlebitic origin without phlebitis of a sinus, and
between these and an otitic septicemia.

If the above-mentioned theory of Leutert, that all cases
of pyemia are due to the presence of thrombi, however
minute, within the sinus or the bulb of the jugular vein is
accepted, the matter is somewhat simplified, as the two first-
mentioned forms of pyemia—that produced by thrombosis
of a sinus and that produced by osteophlebitis—are united
under one head. To reject the existence of an osteo-
phlebitic pyemia for the sake of justifying this theory, which
has never been perfectly proven, would be simply to ignore
the observations of accurate observers.

It would lead me too far afield to go into the details of
the similarity of these various forms of pyemia following
diseases of the ear. In general, it may be said that in a
sinus pyemia the most conspicuous feature of the clinical
picture, next to the chills and abrupt rises in temperature,
are the pulmonary metastases due to emboli from the disin-
tf:crrating thrombus ; while in osteophlebitic pyemia the
fever is high, and shows neither typical chills nor constant
remissions, emboli are less f‘r&qucnt and when they do
occur usually affect the joints and muscles, ““as the micro-
organisms which get into the circulation i osteophlebitis
are not incased in large portions of thrombic tissue, and
are therefore easily able to pass through the lungs, until
they are arrested somewhere in the capillary system of
the systemic circulation” (Kérner). Otogenic septicemia,
finally, presents all the appearance of general sepsis such as
we are accustomed to see in grave infections of the entire
organism. If the habit of making a routine examination
of the ear in all cases of septicemia could be formed, the
practice would unquestionably result ina marked limitation
of our present vague conception of cryptogenetic septi-
cemia (septicopyemia).
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INDEX.

Paresis of the vocal cords in laryn-
geal tuberculosis, 168
Paresthesia of the upper air-passages
from sexual excitement, 200
in amyotrophic bulbar paraly-
sis, 2092
in chlorosis, &1
in hysteria, 298
Parosmia from sexual excitement, 200
in hysteria, 300
in influenza, 134
Parotitis epidemica, 138
Pericardial exudate, paralysis of re-
current form, 58
Perichondritis in typhoid, 134
laryngeal, in influenza, 134
nasalis lueticn, 207
syphilitica, 215
tuberculous, primary, 154
secondary, 166-168
ulcerative, 125
Pertussis, 311
Pharyngeal crises in tabes dorsalis,
279
FPharyngitis, leukemic, 84
Pharynx as respiratory pathway, 25
edema of, in nephritis, 188
in relation to diseases of the diges-
tive organs, 70
of the heart and blood-ves-
sels, 52
to larynx, 19
to nose, 18
lupus of, 176
retropharyngeal abscess of, 162
Fhenomena, irritative, in diseases of
the meninges, 325
motor, of the laryngeal muscles,
251
sensory, in the eyes from irrita-
tion in the cars, 239
Phonation, disturbances of, in hys-
teria, 302
Pneumonia, laryngeal complications
in, 32
purulent otitis media in, 48
Politzer's method of inflating tym-
panum, 46
Posticus paralysis, 256
in gonorrheal arthritis, 208
in hysteria, 302
in syphilis, 219
in tabes dorsalis, 275
median position of voeal cord in,
254, 255 Fea g
Pregnancy, aural affections in, 202
nasal affections in, 197
Pseudobulbar  paralysis,

paralysis in, 293

laryngeal

345

Pseudoleukemia, 85

auditory distarbances in, 89
Puerperium, aural affections in, 202
Pupil, changes of, from nasal irrita-

tion, 231

in purulent otitis media, 239
Purpura, 8g
Pyemia, otitic, 332-335

Quinin, toxic effect of, on the or-

gan of hearing, 248

RAnigs, implication of the anditory
sphere in, 156
nervous symptoms in, 186
Rachitis, aural disease in, g5
laryngeal spasm in, g3
Raucego syphilitica, 213
Recurrent paralysis, 252
cadaveric position of vocal cords
in, 253, 254, 258
diagnostic significance of, 252
from pericardial exudate, 58
in aneurysm of acrta, 54
in arsenic-poisoning, 245
in influenza, 135
in leukemia (tumors), 85
in mediastinal tumors, 33
in pulmonary tuberculosis, 33
in swelling of bronchial glands,

in tabes dorsalis, 276
laryngoscopic image in, 253
stage of posticus paralysis in, 254
Reflex neuroses. larynpgeal, 106
nasal, 59, 305
palpitation of the heart due to irri-
tation in the nose, 56
pathogenesis of, 309
Reflexes of sexual apparatus, 308
olfactory, 300
Refraction, errors of, due to nasal
hypertrophies, 231
R&spimtiun, changcs of pressure in
the external auditory meatus in,

37

nasal, effect of disturbances of, on
oral cavity, 68

physiologic pathway of, 20

preparation of the inspired air, 20

reflex influence of the olfactory
on, 359

significance of upper air-passages ,
in, 19

Respiratory air current, removal of
foreign substances and microorgan-
isms from, 21 .
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