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PREFACH.

HE present edition differs from that of 1889 in the following
respects : A new chapter, entitled Analysis of Symptoms, has
been introduced as Chapter 111, ; some additional text has been
added to the chapter on Chronie Purulent Inflammation of the
Middle Ear ; and the section devoted to a deseription of operations
upon the mastoid process has been entirely re-written and very
much amplified. While there are other portions of the book which
I should now write somewhat differently if a favorable opportu-
nity for so doing presented itself, the alterations which I should
introduce would be of trifling importance, and certainly would
not justify the expense of making entirely new plates for these
portions of the work.

No. 14, East 45th Btreet, NEW YORK,
December 1st, 1504,



PREFACE TO THE FIRST EDITION.

JINCE the publication of my work entitled “ Diagnosis and
Treatment of Ear Diseases,” in 1880, I have been led, by
further experience, to modify the views therein expressed and the
methods of treatment there advoeated, in some important respects,
The present time seemed therefore favorable for thoroughly re-
vising the text and publishing it in a form adapted to the use
as well of mediecal students as of practitioners of medicine.
The manual now offered to the profession is the outeome of this
effort. While a few chapters have been altered very little, others
have been entirely rewritten, and considerable new matter has
been added. The illustrations are also, in the majority of in-
stances, different from those introduced in the earlier work.
General pietures of dizease, based upon the features which
characterize a large proportion of the cases of any given type,
are often so ideal, and therefore so untrue to nature, as to almost
mislead the student. In the present manual, therefore, as in the
earlier treatise, I have made liberal use of my case-books for sup-
plying brief deseriptions of actual instances observed in practice,
Where the treatment adopted in some of these reported cases
differs essentially from that advoeated in the larger text, the stu-
dent must always follow the latter in preference to the former.
In fact, in not a few instances, the results obtained furnish the
best evidence of the faultiness of the treatment employed. Such
exceptional eases, however, if judieially observed throughout
their course, do more to educate an unfettered medical mind in
the direction of sound therapeuties than do scores of those which

terminate favorably,

New York, March Sth, 1889,
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A MANUAL

OF

DISEASES OF THE EAR.

OBAFPTHEE I
GENERAL DIAGNOSIS,

Ix investigating cases in which complaint is made of the ear,
we ean derive aid, in ascertaining the true nature of the disturb-
ance, from three different sources, viz., from the patient’s own
account (or that of some member of the family); from various
outward manifestations discoverable by simple inspection and
palpation ; and, finally, from an examination of the more or less
hidden approaches to the deeper cavities of the ear. In almost
all eases the information derived from any one of these sources
needs to be ecnfirmed by the evidence obtained from the other
two before we ecan safely adopt a positive diagnosis. Thus,
for example, in examinations with the speculum and reflected
light, the picture presented to the eye of the examiner often pos-
sesses no absolute diagnostie value ; that is, it may represent the
legitimate accompaniment of either of two or three different
pathologieal processes, The true interpretation of the picture is
obtained only after we have learned the history of the case, have
inspected the accessible parts in the immediate neighborhood,
and have tested the hearing and perhaps also the body-tempera-
ture. To save time, and also to make sure of not forgetting some
important step in the examination, the beginner will find it use-
ful in practice to adopt a rontine plan of procedure in every case.
First get the history of the trouble, whatever it may be, from
the patient. Then test the hearing of both ears (wateh and voice
tests) and make a note of the results. Apply the vibrating tun-
ing-fork to the patient’s forehead and note any predominance of
the sound (asobserved by the patient) in one or the other ear.
Next observe the appearance of the auricle and of the mastoid
integuments. Pass the finger firmnly over the regions in front of
and behind the ear, and observe whether the glands on the side
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of the neck, below the ear, are enlarged or tender. In cases
characterized by severe pain, especially if of several days’ dura-
tion, search for spots of tenderness in other parts of the head—
generally in the vicinity of the oceipital protuberance, and some-
times near the vertex. Then proceed to inspeet, by aid of
speculum and reflected light, the condition of the external audi-
tory canal and drum membrane. Finally, do not omit to exam-
ine the fauecial mucous membrane, and to question the patient in
regard to any symptoms that he may have noticed in the region
of the nose and pharynx.

Such aroutine plan of examining a ease of ear disease will place
us in possession of the most prominent faets; but nevertheless,
in many instances it will be found necessary to supplement them
with still others. 1 will give a single instance of this, by way of
illastration. The case, we will suppose, is one in which the exter-
nal meatns is found to be elosed by a swollen eondition of its soft
parts, and this, in eonneetion with the swollen and tender con-
dition of the mastoid integuments, snggests the question: Are
all these manifestations due simply to an inflaimnmation that has
originated primarily in the outer ecanal of the ear, or are they due
to an inflammation of the tyinpanie eavity which has spread to
such an extent, and has reached such a degree of violence, that
the outward parts have become secondarily involved? The
swollen condition of the meatus debars us from examining the
drum membrane, and henece, to solve this problem correctly, we
are obliged to cross-question the patient carefully in regard to
the order in which the different symptoms—tinnitus, impairment
of hearing, tenderness of outer parts, and perhaps others still—
have followed each other. The development of tinnitus and deaf-
ness only after the ear has been painful and tender for one or more
days will furnish prima focie evidence of an acute inflanngation
of the soft parts of the external auditory eanal, while the exist-
ence of impaired hearing, tinnitus, and perhaps also deep-seated
throbbing for a period of several hours or days before the develop-
ment of tenderness on pressure, indicates that the inflammation
must have begun in the middle ear. A history of antecedent
“eold in the head ™ would almost render the diagnosis positive.

This sort of problem, which relates only to the starting-point
and extent of the disease, is generally not so very difficult to
solve, but there are others which will often baffle us completely.
1 refer to that large class of eases in which progressive and serious
impairment of the hearing is associated with wvigible lesions of
eomparative insignificance. As will be seen farther on, when we
eome to diseuss this part of our subjeet in detail, it will not do to
simply establish the fact that the main underlying cause of the
disease is a eatarrhal process involving the vault of the pharynx
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and the cavities of the ear: we must go farther in our investiga-
tions, and aseertain what are the various factors at work in per-
petuating the catarrhal process. Thisinguiry will earry the surg-
eon out of the narrow limits of aural into the broad domain of
general pathology ; for it not infrequently happens that a dis-
turbance of the digestive processes, a malposition of the uterus, or
that ill-defined general condition termed ** lith@mia,” is the impor-
tant factor concerned in perpetuating the eatarrhal activity.

We may now proeeed to consider more in detail the subjeets
which have simply been touched upon in the preceding introdue-
tory remarks.

TEsTs 0F THE HEARING POWER.

In the ease of an adult, considerable dependence may be placed
upon the individual's own statement in regard to the character
and degree of the impairment of the hearing ; but in the case of a
child the information desired must be obtained from the parents
or the guardian. Nothing is more common, however, than to
hear patients—intelligent adults—say very positively that only
one of their ears is affected, whereas on examination it is ascer-
tained that the ear which is supposed to be sound is in reality
but little less impaired than the other. Other persons sometimes
mwaintain stoutly that the hearing of one ear is entirely gone,
when in reality the organ possesses a very useful degree of hear-
ing power. In no case, therefore, isit safe to accept unreservedly
the patient’s statements in regard to the degree of impairment of
his hearing.

The ticking of a wateh, and words or sentences spoken either
in a whisper or in an ordinary tone of voice, constitute the only
tests which have ever been employed to any great extent. The
watch will be found useful, in most eases, in ascertaining the rate
of improvement of the hearing while the patient is under treat-
ment. However. the results obtained from the employment of
this test are not always trustworthy ; that is, an improvement
in the patient’s power to hear the ticking of a wateh does not
alwavs indicate that a corresponding improvement has taken
place in his power to hear speech. On the other hand, a patient
will often improve very decidedly in his power to hear speech,
and vet not be able to hear the ticking of the wateh a single inch
farther than he did when the test was first tried. It would seem,
therefore, as if speech ought always to be emploved as the more
satisfactory of the two tests. Theoretically, this is indeed true,but
in practice, and especially in the sinall offices, which most of us
occupy, the speech test isfound to be very unsatisfactory. In this
state of things the physician is often compelled to depend almost
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entirely on the patient’s own observations in regard to any im-
provement that may take place in the state of his hearing power.,

In testing the hearing with the wateh, it is better to hold it
first at a point which lies beyond the hearing distance of the ear
which i= being tested, and then to gradually bring it nearer and
nearer to the ear, until the patient isz able to distinguish the
sound of the ticking. As a rule, it is not necessary to ask the
patient to c¢lose the other ear during the progress of the test, as
the ticking of an ordinary wateh is a sound of too great feeble-
ness to reach the opposite ear. The proximity of a wall, door, or
other reflecting surface, may, however, render such a precaution
necessary. If the hearing is markedly affected, the ticking of the
watch may not be heard even when it is pressed firmly against
the auricle. In this conneection it should be remarked that a
patient who fails to distinguish the sound of the ticking when the
watch is pressed against the auricle will often hear the sound
quite distinetly when the wateh is pressed against the temple or
against the mastoid process. In young children the wateh test
is not generally to be trusted. For office purposes a loud-tick-
ing watch should always be used, one that in a quiet room may
be heard normally at a distance of from seven to ten feet. Watches
which tick so delieately that they ean only be heard at a distance
of three or four feet, are not of much practical use to the aural
surgeon. Prof. Adam Politzer, of Vienna, in the hope of furnish-
ing a source of sound of uniform character and intensity, devised
a small instrument whieh he ecalls an **acoumeter.” The elick of
this instrument may be heard, in a quiet room, at a distance of
thirty feet. In certain cases, therefore, testing by the acounmeter
would undoubtedly reveal a echange in the hearing power when
the employment of the wateh would probably fail to show any
change whatever. The superiority of this instrument over a loud-
ticking watch has not proved to be so great as it was at first
anticipated, and aceordingly it has failed to find general accept-
ance, at least on this side of the Atlantie.

No long as we eontinue to use the watch as a means of testing
the hearing, the fractional method of recording the hearing dis-
tance is undoubtedly the best. This method, which was first
suggested by Dr. Prout, of Brooklyn, N. Y., requires that the
numerator of the fraetion should represent the distance at which
the wateh is heard by the person whose hearing is being tested,
while the denominator indicates the average distance at which a
reasonable number of persons with good hearing can distinguish
the ticking of the same wateh. It is only when we have occasion
to report a ease that it is desirable to designate the hearing dis-
tances in fractional terms. In our own private records the actual
distances are alone sufficient, as the tests are always made with
the same watch.
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The employment of spoken or whispered words as a means of
testing the hearing is also involved in many difficulties. 1 have
already mentioned the chief obstacle which in many eases practi-
cally precludes the emplovment of speech as a test, #éz.: the small-
nessof the physician's office.  But there are other diffienlties which
are scarcely less serious. | refer to the facts that certain words
are much more readily distinguished by the ear than others ; that
it is not always possible to exelude outside noises ; and that the
speaker cannot uniformly employ the same piteh, loudness and
distinetness of voice. Henece this test is at best a very ernde one.
Indeed, it is not a possible thing, to-day, to express degrees of
hearing power with anything approaching to the aceuracy with
which the degree of acuteness of vision may be expressed.

In testing the hearing with spoken or whispered words, certain
precautions will be found necessary. Thus, for example, if we
wish to test the hearing of one ear by means of spoken words, it
is ab=olutely necessary that the other ear should be closed guite
firmly. The patient should also git in such a position that the
physician’s voice may be thrown directly against the ear which
remains open, i.¢., at right angles to that side of the head. If we
desire to test the hearing power of both ears, the patient should
git facing us, but with both his eyes elosed. Deaf people sometimes
possess the power of “reading the lips™ to such a remarkable
degree that the test can hardly be considered a fair one unless
the patient has kept his eves elosed. It is also not suflicient
for the patient to answer that he has understood what was =aid
to him; he should be required to repeat the exact words spoken
by the physician. The difficulty in regard to the determination
of the hearing distance may be roughly =solved in the following
manner:—Repeat, in an ordinary tone of voice, certain numbers (of
two or three figures) at a distanee of say twenty feet. The patient,
we will assume, hears only a part of them correctly. Try the
experiment again at a nearer point, say at twelve feet. If he
hears all the words correctly, twelve feet may be taken as the
hearing distance for that particular day or moment. If the
room is o small that we eannot ascertain the maximum distance
at which the patient can hear words spoken in an ordinary
tone of voice, we must speak in a whisper in repeating the test
words. At each distance selected, at least three gets of complex
numbers should be repeated, as otherwise the test can searcely
be considered a fair one. The results of these tests are recorded,
and at some later date the experiment is to be repeated. By a
eomparizon of the results obtained at these two trials, we may
obtain some idea—althongh not a verv aceurate one—of the prog-
ress of the case. Bnt after all. the sonrees of error are =o many
that we often feel disposed to place our ehief reliance upon the
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patient’s own statements, espeecially if he be a man of intelligence
and not given to imagining.

THE Usk orF THE Tuxixg Fork.

It is only in exceptional cases that we derive valuable informa-
tion from the tuning-fork test. Nevertheless, it is a good plan to
. Iake its use a matter of routine practice in
¥ at least the majority of cases. The ordinary
forks emploved for the purpose of giving a
tone of a certain piteh, are of very little use
to the aural surgeon. The sound is so feeble
in intensity and dies away so quickly that,
even if the patient should be able to hear
it, the duration of the sound is so very brief
that he ean searcely reach a correet conclu-
gion in regard to the auditory sensations
whiech it may have produced before the vibra-
tions will have eeased altogether. The surgical
instrument-makers now =ell a heavy prisiuatie
fork, of low pitch and provided with movable
clamps attached to eaeh arm, whieh will be
found admirably adapted to medical purposes
(Fig. 1). By striking one of the arms of the
instrument lightly upon the knee, one can call
forth sonorous vibrations which continue
audible for a period of several seconds—long
enough to enable the surgeon to place the han-
dle of the fork on the patient’s forehead, just
above the bridge of the nose, and to permit
the patient to observe ealmly in which ear the
sound preponderates.

If the preponderance of sound is in the
affected ear we may exclude at onee any serious
disease of the labyrinthine structures or of the
auditory nerve at some other point in its
course; or, in other words, we may safely
assume that the disease is located either in
the middle ear or Eustachian tube, or in the
external auditory canal.  On the other hand,
it is not always safe to draw the conclusion
that the nervous structures of the affected
Fig 1. HeayPrismatic car are at fault when the patient refers the

7;_11*3'-'=lh*'* Clamps. — preponderance of sound to the unaffected ear.

(Half natural slze&.) * ynpo latter ear, which he supposes to be un-
affected, may happen to be plugged with inspissated cerumen ;
in which ecase it will not be surprising if the phenomena
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of reflection and re-inforeement of sound should be more marked
in the ear supposed to be well than in that which led the patient
to consult his physician. An error of this kind, however, will be
speedily rectified by an examination of both ears with the specu-
lum and reflected light, and, if necessary, by a repetition of the
tuning-fork test after the removal of the mass of cerumen.

To determine the degree of preponderance of sound in one ear
it is only necessary to place the handle of the vibrating fork upon
some part of the skull more remote than the centre of the fore-
head from the affected ear. If the degree of preponderance is
only slight, the sound will already begin to be referred to the
good ear when the handle of the fork is placed on the forehead at
a distance of say one inch from the median line, on the side
toward the unaffected ear. If the degree of preponderance is
marked, the handle of the vibrating fork may be placed on the
skull just above the normal ear, and yet the sound will be heard
by the patient most strongly in the affected ear, on the opposite
side of the skull.

In the absence of a tuning fork a watch held between the teeth
may be used as a substitute. If the ticking is too feeble for the
patient to hear it in this way, be may be asked to hold a silver
spoon suspended from between his teeth. By tapping the spoon
lightly with a knife or other object of etal, it may be made to
vibrate for an instant or two, and if the patient is a quick
observer he will be able to notice in which ear the sound prepon-
derates. At best, however, these makeshifts are poor substitutes
for a well-constructed tuning fork.

Rinne's Experiment.—The attempt has been made of late to
attach a certain degree of diagnostie value to what is Kknown as
Rinne's experiment. This is based on the observation, made by
Rinne in 1855, that persons with normal hearing are able to
hear the sound of a vibrating tuning fork held in front of the
auricle, after they have eceased to hear the same fork by direct
bony conduection throngh the teeth and skull. The tuning fork
ig set in vibration, its handle is placed against the closed teeth
or upon the skull of the patient or person experimented upon,
and then, when the tone of the vibrating fork ceases to be audi-
ble to him, it is quickly transferred to a position where the still
feebly vibrating arms of the fork will be elose to the orifice of the
external auditory canal. [If he bea person with immpaired hearing,
and nevertheless is able to hear the sound through the air after
it has eeased to be andible through the bones of hiz head, the
presumption is that the obstacle to good hearing is sitnated in
the labyrinth or in some other part of the auditory nerve, and
that the conducting apparatus is not affected.* On the other

* This result of Rinne's test is techoically called ** positive result with Rinne's
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hand, if he is unable to perceive the sound of the fork after it has
been transferred from the head to the vieinity of the outer orifice
of the meatus, the presumption will be that the conducting
apparatus and not the anditory nerve is at fault. Post-mortem
examinations have been made in three different instances (Be-
zold, Politzer, and Habermann), and in each instance anchylosis of
the stapedio-vestibular joint was found—a confirmation of the
correctness of the conelusions drawn from Rinne’s test, which had
been applied in each ease during the patient’s lifetime. In each
the test had vielded a negative result. Lueae, from whose
account in Eulenburg's Real-Eneyelopadie 1 have derived the
chief part of my information regarding Rinne's test, lays stress on
the importanee of using tuning-forks of a low piteh, and prefer-
ably those provided with elamps, which prolong materially the
duration of the vibrations. Gruber refers very briefly to the
test, in the last edition of his treatise on diseases of the ear, and
attaches comparatively little value to the results obtained by its
employment.

AR SPECULA AND BEFLECTORS.

It is a matter of the first importance that the physician who
contemplates studying diseases of the ear should be provided
with good instruments. Badly devised or clumsily construeted
instruments will make it impossible for him, in many cases, to
arrive at a eorrect diagnosis, and, in other eases still. he will, by
their use, cause the patient muech unnecessary discomfort or even
pain.

In a few individuals, the external anditory eanal is so broad and
straight that the physician ean see its walls throughout their
entire length, and even the drum-membrane, by direct inspeetion,
without the aid of instruments of any kind. In the majority of
persons, however, a satisfactory view of these regions cannot be
obtained except with the aid of two kinds of instruments, viz.,
one to push aside the soft walls of the orifice of the canal (ear
specula), the other to illuminate the parts thus rendered acces-
sible (mirrors of various kinds).

vir Spectla.—Of the different patterns of ear specula which
are offered for sale in the surgical instrument-makers’ shops, the
cheapest and at the same time the best are those known by the
name of Wilde's ear specula. These instruments have the shape
of truncated hollow cones; they are of coin silver, and are
polished within and without. For all ordinary demands, three
different sizes will be found sufficient. They should not exceed

experiment ( + R);" but when the patient fails to hear the fork through the air after
it has ceased to be andible by bony conduction, the result is expressed as ' negative
result with Rinne's experiment (—R)."
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three and a half centimetres (1§ ineh) in length. The aperture
at the =smaller end of the instrnment should measure not less
than three and a half millimetres (} inch) in diameter, for the
smallest of the three sizes of speenla, and not more than eight
millimeters (% inch) for the largest. The wallsof the instrument
should be no thicker than is sufficient to prevent
_‘ B them from bending under ordinary manipulations.
B 4 Thick-walled specula rob us of valuable space and
diminish to a proportionate extent the degree
of illnmination,

Reflectors.—Two kinds of contrivances are gener-
allv used for the purpose of reflecting light into the
external anditory canal, viz.; the hand-mirror and
the forehead-mirror. So far as the mirror itself is
concerned, these two are one and the same thing.
Fie. 2 — Wilde's 110 practice it has been found that the best illumina-

fhﬂ:u‘frﬂ:f:::;'} tion is obtained with a concave mirror of circular

form, whose foeal distanee may vary from twelve
to thirty centimetres (5 to 12 inches), according to the visual
power of the observer. The majority of men will find a foeal dis-
tance of about twenty centimetres (between 7 and 8 inches)
the best adapted to their purposes. With regard to the size
of the mirror, it may be said that one having a diameter of
seven centimetres (2} inches) is as large as the observer can con-
veniently handle. Almost all the mirrors offered for sale have a
central aperture or unsilvered spot, through which the observer
can see the parts illuminated directly in the foeal line. If the
hand-mirror be used, it is probably better to place the eye in the
focal line than to look over the edge of the mirror. At the present
day, however, all students of otology who are not near-sighted
should be taught to use only the forehead-mirror. While at first
it may be found more difficult to manipulate than the hand-mir-
ror, its advantages over the latter are =0 great as to more than
compensate for the difficulties encountered in learning how to
use it properly, These difficulties onee overcome, the physician
no longer requires an assistant, but has both hands free for the
various manipulations which are required in even the simplest
case. The forehead-mirrors usually sold in the shops, and com-
monly pictured in the text-books, are very poorly adapted to the
wants of an aural surgeon ; some of them are in fact absolutely use-
less for his purposes.  If we examine these instruments carefully,
we shall find that they are fundamentally wrong in two respects :
first, no space—or insufficient space—is left between the forehead-
plate and the unpper edge of the mirror, thus rendering it either
difficult or impossible for the observer to see the ear ; =econd, the
ball-and-=ocket joint, by which the mirror is attached to the fore-
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head-plate, allows the former to be rotated to such a limited extent,
both frowm side to side and from before backward, that the observer
will often find himself nnable to use the source of licht that may
happen to be available, unless he changes its position or that of
the patient, or both. If the forehead-mirror, however, be properly
construeted, the observer will find comparatively little diffienlty in
placing himself in such a position that he ean utilize almost any
source of light that he may find at hand. The accompanying cut
(Fig. 3) gives a correet representation of a forehead-mirror well
adapted to the wants of the aural surgeon. The details of con-
struetion are as follows : The forehead-plate is made of hard rub-
ber, 93 centimetres (33
- inches) long, 2} ecenti-
“metres (1 inch) broad
-at the broadest part,
a trifle more than a
millimetre (or about
+ inch) in thickness,
and curved flatwise,
g0 as to lie at all points
in firm contact with
the forehead. This
concave side should
not be padded, partly
for reasong of cleanli-
ness, and chiefly be-
eanse such padding
materially diminishes
the stability of the
Fig. 3.—Forehead-mirror. (Half the natural size.) mirror when once ad-
{(For cut of mirror in actual use, see page 14.) jllS‘tE‘ﬂ. to the observ-
er's forehead. At both ends of the plate there is a long and
narrow opening, through which the forehead-band or strap is
to be inserted. A word or two with regard to the latter.
The dealers are in the habit of furnishing forehead-bands of
elastic material eovered with black cotton or silk. In smmmer
time, or in a warm room, the dye is set free by the perspiration,
and the physician finds a black stain on his temples wherever the
band has touched the skin. To obviate this annoyance the
forehead-band should be made partly of undyed leather and
partly of elastie (or non-elastie) material. The leather portions
should begin at either end of the forehead-plate and should ex-
tenid to a distance of twelve or thirteen centimetres (about 5
inches) from these. Beyond these limits an elastic or non-elastic
band of any material or color may be used. The adjustment of
the band to the size of the head is effected by means of a buckle.
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As to the mirror itself, I have already deseribed it sufficiently,
Its mode of attachment to the forehead-plate is, however, a
matter of great importance. All the contrivances used for this
purpose are based upon the prineiple of the ball-and-socket joint,
The majority of them, however, as I have already stated, allow
go little freedom of motion that the physician often finds him-
self unable to use the =ouree of light at his eommand. In the
first place the ball should be attached, through the medium of a
strong stem (of solid brass), to the metal back of the mirror (see
Fig. 4). This stem should be fastened to the mirror at a distance
not exceeding seven millimetres (or about # inch) from its eir-
cumference. The point at which the stem
broadens out into the ball should also be
seven millimetres distant from the back of
the mirror, and the ball itself should meas-’
ure about one centimetre (I inch) in dia-
meter. The socket in which the ball re-
volves consists of two secmental sockets
hollowed out of the ends of two brass
shanks, which are attached, each by a
single rivet, to the convex side of the fore-
head-plate. The length of each shank is
five centimetres (2 inches). By means of
an adjustable serew, which passes through
a slot in one shank, the mobility of the joint
may be increased or diminished at will.

If we examine such a mirror as I have
endeavored to deseribe, we shall find in
the first place that it may be rotated un-
usually far forward, thus enabling the g o poopeaa o
observer to use a source of light situated ror. Profile view,
comparatively high above the patient’s head. In the =econd
place, the mirror may be rotated so far toward one side
or the other that the observer can use a source of licht situated
close to the extremes of either side. In the third place, we are
not =o strongly tempted to close one eye, when using the fore-
head-mirror in the manner shown in Fig. 5, as we are when
looking through the central aperture of the hand-mirror.
Only one eve does the real work of examination in both
cages, but in using the forehead-mirror we are not econ-
geions, in the slightest degree, that we are not observing
the objeet with both eves in the ordinary manner. Finally,
if it be found desirable to inspect the illnminated parts in the
foeal line—or, in other words, to seeure the maximum degree of
illnmination—the mirror can readily be rotated in such a manner
as to bring the central aperture in front of either eye. Unless a
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mirror can fulfill all these requirements it may safely be assumed
that the instrument is not as perfect as it is possible to make it.

I have gone thus minutely into the details of construction and
advantages of the forehead-mirror because 1 have observed that
the use of the hand-mirror in aural examinations is still very
cominon, not only in this country but also on the continent of
Europe. As no one who has once experienced the comfort
of working with a good forehead-mirror would ever think of
returning to the habitual use of the hand-mirror, I ean only
explain the widespread use of the latter instrument by assuming
that no really good forehead-mirror has been brought to the
notice of the profession. The one which 1 have deseribed is
essentially the same as that which was first shown to e in 1850
by Dr. Robert F. Weir of this city, and which he had been using,
if I remember rightly, for several months previously.

Fia. 5.—Forehead-mirror in Actual Use.

The forehead-mirror is to be worn in the manner represented
in the accompanying cut, 7.e., with the ball-and-socket joint rest-
ing upon the bridge of the nose, and the mirror itself projecting
at a still lower level.  As our ordinary sources of licht are d]lnmt
invariably situated at a level higher than that of the examiner's
eves, the plan adopted by some, of resting the mirror against
the forehead, will be found rather awkward in aural examina-
tions.

If for any reason it is thonght desirable to magnify the object
under examination, a lens of suitable focal distance may be held
between the eye of the observer and the speculum. A person
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with good evesight, however, will gain but little, if any,
additional information by the use of lenses in the examination
of the ear.

INTRODUCTION OF THE SPECULUM AND USE OF THE
REFLECTOR.
1f the physician wishes to introduee a speculum into the ear
in such a manner as to gain a =atisfactory view of the membrana
tympani and deeper parts of the external auditory canal, with-
out eausing his patient either harm or unnecessary discomfort, he

must first become ac- s
quainted with at least :
the more important
points in the anatomy
of these parts. 1 will
therefore enumerate
here, very briefly, those
peculiarities in the ana-
tomy of the external
auditory eanal which
geem to me to have an
important practical
bearing upon the pro-
cedure which we have ks

undertaken to deseribe, Fi16. 6.—Temporal Bone of Newly-born Child, show
i 7 ; ing Annulus mpanicus in its normal attach-
Anatomical Consider- ments to the bone. s, squamous nortion ; fms,

2 S : - Jms', fissura mastoiden-squamosa ; , fissura
ations.—In lnf:-l.n{,'} , the Glaseri ; fsm, foramen ﬂ.‘lr']g-mﬂ.stﬂi{leuiﬁ{ {After

external anditory canal Gruber,)
is almost entirely composed of soft tissues, and the drum-
membrane lies but little below the surrounding surface of the
skull. (Fig. 6). Inolderchildren and in adult life the inner half of
the canal consists of aevlinder of bone, the inner end of which is
spanned by the drum-membrane. There are still
other anatomical differences between the infantile
eanal and that of adult life, which bear direetly
upon this question of examinations of theear. In
infants the drum-membrane faces chiefly down-
ward, while in adults it faces chiefly outward.
Fi6. T.—Annulus  Again, in infants the soft walls of the meatus tend
E{Ey "_iﬂ,:;{‘;:}'!': to collapse and lie in contact with each other, the
Child, separa- general direetion of the eanal from the drum-
:;dtactl:.::'::;nm].m membrane being outward and npward. 1t should
(After Gruber.) galso be kept clearly in mind that in the infant at
birth the little ring of bone (annulus tympanicus, Fig. 7) in
which the drum-membrane is set, and to which the membranous
meatus is finnly fastened, is itself still very feebly attached to
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the squamouns portion of the temporal bone.
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Finally, in adults,

the cartilaginons portion of the meatus tends to droop down-

ward and forward (Fig. 8). As

Fic. 8. — Vertical S8ection through the
Right External Auditory Canal, Drum
Membrane and Middle Ear. o, cellular
spaces in the upper bony wall of the
canal (these cells communicating with
the cavity of the tympanum) ; o, roof
or tegmen of the tympanum ; f, tym-
panum ; t, lower wall of the same ; ir,
membrana tympani or drum-head ; h,
head of hammer ; a, anvil : &, stirrup ;
c, canal of Fallopius ; f, fossa jugularis;
dr, mouths of glands at orifice of the
external auditory canal. (After Po-
litzer.)

the framework of this portion
of the canal is not composed of
a solid plate of cartilage, but
is provided with several fissures
(Santorinian fissures, see Fig. 9)
spanned by elastie tissues, it
will be found to possess a very
considerable degree of mobility.
In old age, however, these fi-
brous portions, whieh play, ina
measure, the part of hinges,
become stiff and hard from the
abundant deposit of ealeareous
material, and the natural mo-
bility of the eanal is thereby
seriously diminished. These,
I believe, are the only import-
ant points that have a direct
practical bearing upon the sub-
ject of the introduetion of the
aural speculum.

Sources of Light.—In the ex-
amination of the ear with either
the hand-or the forehead-mir-

ror, it is not necessary to procure any other source of ]ij__‘:]]t
than those which can almost always be found in every house.

Direet sunlight is so dazzling that
we cannot use it with either com-
fort or advantage. Ordinary day-
light, such as can be obtained by
directing our mirror toward the
sky above the horizon, or toward
the white wall of a house near by,
generally affords sufficient illumi-
nation for ordinary purposes. If
the window of the room looks out
upon a narrow street, it will be
found better to trust to artifieial
light. In our larger cities the
argand gas-burner probably fur-
nishes the most brilliant and steady
gource of licht that ean readily be
found. In office practice some kind

FiG. 9.—Auricle and Cartilaginous
Portion of the External Auditory
Canal. m, cartilaginous meatus ;
¢, inner pointed end of the same ;
i1, fissures of Santorind (incisuras
Santoriniansej—Left ear. (After
FPolitzer.)

of movable fixture should be used, in order that the light ean
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readily be placed at different levels, according to the height
of the patient. The ordinary gas-flame, the light of a kerosene
lamp, or even that of a candle, will afford all the illumi-
nation required in the great majority of cases. The interposi-
tion of lenses, for the purpose of increasing the brillianey of the
illmmination, is superfluous,

Pogition of the Patient in Relationto the Light.—The physician
should try and aequire the power to use sources of light sitnated
in all imaginable positions. As a matter of eourse the light must
oceupy such a position that when the observer's face is directed
toward the ear that is to be examined, he can see the flame or
other source of illnmination by simply turning his eyes in the
proper direction. If he is obliged to turn his head, however, in
order to see the light, it is certain that he will not be able, by
means of his mirror, to reflect any of it into the patient’s ear. In
the next place, the souree of light (if an artificial one) should not
be at too great a distanee from the observer, as in that case the
illumination of the anditory eanal would be rather feeble. The
best position for the lizht is at a point a short distance behind
and on one or the other side of the patient, not more than three
feet from him, and about a foot above the level of the ear to be
examined. Ifthelight occupies a position on the observer’s right-
hand side, and is at the usual height above the patient’s ear,
there is a strong probability that in his manipulations with the
right hand he will intercept the rays of lizht, and so shut off his
view of the object under examination. If it happens, however,
to be more convenient for him touse a source of light which is =it-
uated on his right side, he can readily avoid the diffieulty just
alluded to by raising the light to a higher level, thus enabling
the rayvs to reach the mirror over his right arm. Probably the
best plan for the beginner iz to draw his illumination from a
source which is situated on his left side. After he has acquired
practice in using the forehead-mirror, it will make very little
difference to him what position the light occupies, provided it be
not on a lower level than the objeet under examination, and pro-
vided, of eourse, that it ecan be readily seen by the observer when
his face is turned toward the ear of the patient.

The Actual Evamination.— After the physician has acquired a
certain degree of gkill in the management of both speculum and
mirror, he will find very little difficulty in adapting himself to
the different @ircumstances under which he may find it necessary
to make an examination of the ear. To lay down rules for all
these varving conditions would simply be a waste of time. It will
be sufficient if I deseribe the proper mode of procedure to be fol-
lowed when the patient can be placed in the position which best
suits the comfort of the physician who makes the examination.
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Thus, for example, if the left ear be the one that we wish to
examine, and if the patient be an adult, he should be made to sit
in such a position that he will have the light in front of him, a
little toward his right side and a few inches above the level of
his eyes. The physician, of course, sits directly facing the pa-
tient’s left ear. The patient’s ear should be as nearly as possible
on the same level with the observer'seyes. Where this is not the
case, the patient’s head must be bent toward one or the other
side, until the long axis of his external anditory canal corresponds
with the observer's axis of vision. The next step is to eause the
reflected rays of light to fall direetly upon the ear. In this con-
nection there are one or two practical points to which attention
should be ealled. In the first place, it is not necessary, with a
mirror whose foeal distance is about twenty eentimetres, to
observe whether the rays have been brought to a foeus in the
auditory canal, or several centimetres this side of it in the axial
line of the canal. In other words, the illnmination along the
axial line, for a distance of several centimetres on either side of
the foeal point, is amply sufficient for all practical purposes.
Hence, the observer, in examining an ear by the aid of a fore-
head-mirror, should hold his head in that position in which he
can best see the parts to be examined. In the second place, in
his efforts to cause the rays of light to fall upon the ear, he
should not use the motions of the neck as a means of attain-
ing this objeet. It is far better to fix the head in the proper
position for observing the parts eomfortably, and then rotate the
mirror in its ball-and-socket joint until he finds the position in
which it reflects the light in the direction desired. This done,
the observer is ready to introduce the speculum and proceed
with the examination.

Until we have learned by actual experience how large a specu-
lum the ear underexamination will admit, it is best to begin arbi-
trarily with one of medinm size. The ear to be examined, we will
suppoze, is the left one. Holding the instrument between the
thumb and forefinger of the left hand, and lifting the auricle
upward and backward with the right hand we should introduce
the speeulum eautionsly into the orifice of the eanal. As we push
the instrument farther and farther inward, by a sort of boring
motion, we shonld keep the eve directed npon the parts illumi-
nated at the bottom of the speculum. By thus watehing the prog-
ress of the inner end of the instrument, we shall beable to intro-
duece it as far as we desire without eausing the patient pain or
even discomfort. In lifting the auricle upward and backward,
while introducing the speculunm, it makes no difference which
hand is emploved for the purpose. though it is, of course, easier
to employ the right hand for the patient's left ear, and the left
for his right. After the speeulum is in pogition, however, and
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we desire to use the right hand for operative or other purposes,
the traction upon the auricle and the maintenance of the speen-
lum in a steady position must be given over to the left hand. To
accomplish this easily, the fore and middle fingers should be
used for the purposes of traction, while the thumb is left free to
steady the speculum. _

With regard to the question of how far the speculum should be
introduced into the meatus, it may be said that as soon as the
instrument has reached a position in which a clear view of the
membrana tympani and deeper portions of the canal can be
obtained, nothing will be gained by pushing it farther inward.
With Tovnbee's and Von Troeltseh's speeula it iz an easy matter
for a rough or eareless operator to injure the deeper parts of the
canal. With Wilde's conical specula and the broad-mouthed
instruments of Gruber, however, the danger is greatly lessened.

In infants, the mode of procedure deseribed above must
be slightly modified, onaccount of the anatomical differences
already mentioned. Thus, for example, it is generallv neces-
sary to overcome the ecollapsed state of the membranous
walls of the ecanal by pulling the entire canal symmetrieally
outward. One way of accomplishing this is to exert slight
upward and backward traction of the upper part of the
auricle with one hand, and an outward, or outward and down-
ward traction of the lower part with the other. A better way is
to accomplizh this combined movement by means of the fore and
middle fingers of only one hand, the speculum being held in posi-
tion by the thumb. But the exaect mode of arranging the fingers
is a problem which each one munst, in the main, work out for him-
self, as the procedure is one that searcely admits of satisfactory
deseription. =

Acecessory Instruments used in the Examination of the Ear.—In
a large proportion of the eases that come before us we find that
the speculum and mirror are the only instruments required for
obtaining a full and satisfactory view of the external auditory
canal and drum-membrane. In a eertain number of cases, how-
ever, we find the view obstrueted by the presence of various sub-
stances such as cerumen, hairs, seales of epidermis, pus, ete.
These must, of course, be removed, if we desire to see clearly the
parts beyond, and for this purpose one or more of the following
instruments may be employed : angular foreeps, eotton-holders,
probes and curettes, and the syringe. 1 mention the syringe last,
beeause | believe it to be the clumsiest and in some eases the
least efficient of the means enumerated. Farther on I shall have
oceasion to diseuss the merits of this instrument more fully.

A well-constructed pair of angular forceps is an invaluable

instrument to the aural surgeon. He should be provided with
2



18 A MANUAL OF DISEASES OF THE EAR.

two patterns of the instrument—a rather stout pair (Fig. 10)
which he can use in removing large bodies that are near the outer
arifice, and a slender pair (Fig. 11), that ean be employed in the
deeper parts of the canal.
The long arms or blades of the more slender instrument should
7 measure about six and a half
or seven centimetres in length.
If they are less than six centi-
metres in length, some diffienlty
may be experienced in illumi-
nating the objeet which itis pro-
posed to remove, during the ac-
tual operation. The shorter arms
J 10— Angular Forceps should Ineasure almu_t six centi-
{(Politzer's.) metres (22 inches) in length,
and the spring which they form by their union
should be quite feeble, A stiff spring is very ap.
to make the operator’s hand tremble when he is
using the foreeps. At its extreme free end the blade
should measure a trifle less than a millimetre in
breadth, and hardly three-fourths of a millimmetre in
thickness. From this point it should gradually in-
erease in both dimensions, until near the angle it
measures 21 mm. in breadth, and 1} mm. in thick-
ness. The tips of the
blades shonld be pro-
vided with short teeth,
two, on one side and
one on the other.
When the blades are
closed, and the instru-
ment is looked at from
one or the other side,
no elevation should be
visible at the angle.
The presence of such a
hump may seriously
diminish either the
degree of illumination |
or the extent of the field of vision.
In the next place, it is Important {
that, when the free extremities of
the blades are brought close to- |
gether, the stouter portions at the |
angle should not be too far apart.
In a good instrument, if no greater

El

FiG. 11.—Slender Forceps.
(24 actual size.)

foree is exerted than
is sufficient to make
the toothed ends in-
terloek, the distance
between the blades at
the angle should not
exceed a millimetre
and a quarter or a
millimetre and a half
{(or the total diameter
of both blades, with
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the intervening space, should not exceed five millimetres).
Finally, in examining a number of these slender forceps,
apparently all alike in other respeets, I have observed
that, when more foree was used than was safficient to bring the
blades in contact with each other thoughout their entire length,
the interlocking toothed ends separated, in some instances quite
widely. While this is an extremely annoying fault in a pair of
foreeps, it is also one that ean be readily disecovered at the time
of purchasing the instrument. A third pair of foreeps, exactly
like that shown in Fig. 11, with the exception that the ends are
not toothed (simply flat and roughened where the tips meet),
will be found a useful addition to the surgeon’s armamentarium.

Of the stouter foreeps, 1 like best the pattern which is =old in
the shops under the name of Politzer's foreeps (Fig. 10). As this
instrument is not intended for delicate work, it is not necessary
that 1 should devote any space to the conzideration of the details
of its construetion. As usually found in the shops, it is a sufli-
ciently good instrument for all the purposes to which the physi-
cian is likely to apply it. 1f he desire to purchase only one pair
of foreceps, it is certainly better for him to have in his possession
the slender pattern.

The Cotton-holder is an exceedingly useful instrnment to the
aural surgeon. It consists of a slender rod of malleable steel,
about twelve centimetres in length, whieh is slightly rounghened
at one end, for the reeception of the eotton, and at the other
broadens out into a short and rather thick handle. For ordinary
purposes, a cotton-holder with a shank of 1 mm. ig diameter is
the best size. For the more delicate manipulations which are
sometimes required in the middle ear (with a perforated drum-
membrane), an instrument with a shank of not more than half a
millimetre in diameter will be found more appropriate. It isa
common fault of the cotton-holders =old in this city that the ends
are too mueh roughened, thus rendering the removal of the mass
of eotton at times an exceedingly difficult matter. With the nail
blade of a pocket-knife, however, it is easy to remedy this defect
in a very few moments. It isa mueh more difficult matter to
apply the cotton to the holder quickly, neatly, and firmly. To
describe the procedure intelligibly is a task which 1 can hardly
hope to accomplizh satisfactorily, and I therefore prefer to let my
readers work out each one a method for himself. The most
important point, as a matter of course, is to cover up the compar-
atively sharp end of the instrument so thoroughly with the cot-
ton that no harm can be done with it. With regard to the uses
to which the instroment, thus armed, can be put, I may say in
general that it affords the guickest and best means, known to
me, of removing from the ear fluid or semi-solid substances. The
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cotton-holder is also employed for other equally important pur-
poses, but of these we shall make mention in subsequent chapters.
Probes and Curettes are important aceessory instruments. In
very many cases simple inspection of the parts leads us to wholly
erroneous conclusions with regard to the true state of things.
Thus, for example, simple ingpection would perhaps justify us in
making the diagnosis of a swollen and uleerated condition of the
posterior half of the membrana tympani ; while inspeetion com-
bined with the proper use of the probe or curette,

I| might reveal the existence of a polypoid mass that
originated in the tympanie ecavity, forced itself
through a eomparatively small perforation, and
then spread itself out over the posterior half of the
dram-membrane. I might enumerate many other
pathological eonditions which even the most skilful
specialist would be very likely to interpret incor-
rectly if he did not use the prcbe as a means of
correcting or confirming his first impressions. Of
course, if obstacles intercept the view, these must
first be removed ; and here the probe or the curette
may also serve an exeellent purpose. Both of these
instruments, however, must be delicately constructed
or the physician will find them of very little use,
either as aids in making a correet diagnosis, or as
substitutes for the forceps and syringe. The most
essential details of construction of these instruments
are the following : The probe (Fig. 12) should be made
of a single rod of soft silver, and for a distance of
8 etm. from one end it should be finished with four
sides (each 1.5 mm. in diameter) in order to furnish a
good hold for the fingers. This handle portion of the
probe should merge gradually into a slender shank,
less than half a millimetre in diameter, and terminat-
ing in a small knob, about three-fourths of a milli-
metre in diameter. A total length of 15 ctm. will
be found amply sufficient. The curettes should be
made of steel, and their handles should be of the same
length as that of the probe, but they should be
eight instead of four-sided, and correspondingly heavier (diameter
of nearly four millimetres). The shank, at the point where it
broadens out abruptly into the handle, measures 1.5 inm. in
diameter ;: at the point where it joins the ring, it measures but
0.5 mumn. in diameter. The handles and shanks of the two differ-
ent sizes of curettes are precisely alike ; the only difference is in
the side of the rings. Both are oval in shape, the smaller one
measuring 3x2 mm., the larger one 5x4 mm. (external measure-
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Fia. 12.—8lender Silver Far Probe (24 actual length).
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ment). Their thickness, from one flat side to the other, is about
0.3 mm. ; measured transversely, fromn the outer to the inner side
of the ring, it is about 0.6 mm. in the larger eurette, and about
0.3 mm. in the smaller one. The outer edges should be nicely
ronnded, and not left sharp. Although I have never written or
gnid anything about using these instroments for seraping pur-
poses, I was recently very much surprised to find that some of
those offered for sale in the shops were so constructed that they
could only be used as scrapers ; that is, the flattened

sides of the ring looked downward, 7.2 in a direetion o
at right angeles to the long axis of the shank, and
the edges were left sharp ; while in the eurettes which
I have always used and recommended, the flat part of
the ring and the shank are in one and the same plane,
and the edges are well rounded. For all purposes of
lifting, lovsening and separating any and all sorts of
abnormal produets or growths in the auditory canal,
the latter type of instrument is admirably adapted,
while the other is perfectly useless, On the other
hand, I very much doubt whether the slenderness of
the shank would, permit these sharp-edged eurettes
to do effective work in the only direction in which
they seem fitted to be of any use—that is, in seraping
away carious bone. Under eertain ecircumstances, it
will be found desirable to bend the shank slightly
nearits attachment to the ring. This part of the
shank, therefore, should be left untempered.

The Syringe—With regard to the use of the
syringe it is not an easy matter to lay down any
well-defined rules. It is a very common practice to
use this instrument with warm water for the removal
of any and all sorts of obstacles in the external au-
ditory eanal, whether they be large or small, hard
or soft. A distinguished writer on surgery once
gave the advice that no instrument smaller than the
elbow should ever be introduced into the ear, and
the general acceptanee of this doctrine as unimpeach-
ably sound, probably furnishes the correct explanation
of the faet that syringing is looked upon as the only safe method
of clearing away obstacles from the auditory ecanal.  All manipula-
tions about this organ, it should be remembered, ecall for delicacy
of touch, steadiness of hand, and the ability to so manage the
illumination that the surgeon shall see distinetly every-
thing that he does in the external auditory canal. Hence it is
perfectly legitimate for one who undertakes to instruet in the
art of curing ears, to assume that his readers are not so reckless

Fia. 18. —Steel Curette with Rounded Edges (34 actual length).
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or so elumsy as to deliberately injure their patients. If they are
men of this stamp the advice of the distinguished surgeon is
undoubtedly eminently appropriate for them; but to those who
wish to learn the surest and most effective means of bringing the
membrana tympani into full view, and are willing to take the
trouble to acquire the manual =kill and delieaecy of touch requisite
for the effective and painless employvment of the instruments
deseribed above, 1 would give the advice to use the syringe only
when cirenmstances compel them to use it. If the latter instru-
ment could always or even generally be trusted to effeet the
desired object I should feel as if I were not quite justified by the
faets in laying so mueh emphasis upon the employment of thesce
instruments; but the truth is. that in a very large number of
cases it is utterly impossible to obtain a satisfactory view of the
membrana tympani and deeperpartsof theearunless we resort to
instrumental interference such as I have deseribed. In faet,
there are not a few eases, as we shall learn farther on, in which the
most experienced observer will find that the appearances pre-
sented to his eve are not what they seem to be, and that the true
anatomieal relations ean only be learned by touching and moving
the different parts upon whieh his eves are fixed.

Here are a few hints that may serve in lieu of rules:

1. Soft cernmen or abundant foul pus should preferably be
removed by syringing.

2. Hard cerumen or laminated masses of desquamated epidermis
should be loogened from the sarrounding walls of the canal by
means of the curette, Oftentimes, especially in canals of large
gize, the mass may then be extracted entire by means of the
angular forceps (preferably Politzer's). 1If the canal is not of
large size, the curette may be used to loosen and break off sec-
tions of the mass, which may thus be removed piecemeal, either
by means of the slender angular foreeps or by using the curette
somewhat as one would use a hoe.

3. When the outer portions of such a mass have been removed,
and it is found that the inner part remains wedged in between
the drum membrane and the anterior and upper wall of the canal,
the eurette should be used to open a small passage between the
mass and the upper wall of the eanal, as far inward as to the drum
membrane if practicable. Then, by direeting the stream of water
from the syringe toward this artificial channel, one may often
suceeed in exerting a visd tergo sufficient to dislodge the impacted
mass.

4. Small objects like hairs, scab-like formations, ete. can always
be readily got out of the way by aid of the curette or the slender
foreceps, or by wiping them away with a little cotton wound
around the end of a cotton-carrier,
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A good ear-syringe should have a pistoh that works easily.
This is the first and most important requirement. In the next
place, it shonld be provided with some contrivance which will
enable the operator to alternately fill and discharge the instru-
ment with one hand. This objeet is eommonly attained by hav.
ing the handle of the piston terminate in a ring large enough to
admit the thumb. while two other rings large enough to admit
the fore and middle fingers are fastened opposite to each otheron
the base of the evlinder. In the hard-rubber ear-=yringes the
neck of the evlinder is hollowed out in such a manner asto afford
to the fore and middle fingers all the support that they receive
from the rings in the metal instruments. With regard to the
size of evlinder best adapted to the requirements
good ear syringe, I may say that, in general, it is
better to employ an instrument of rather large capa-
city. Nevertheless, the one-ounce hard-rubber ear-
syringes usually sold in the shops (Fig.14), fairly
answer all the reasonable requirements of a good
. syringe. Olive-pointed nozzles are not to becom-
mended: those which are shaped like that in the ae-
companying eut are decidedly preferable. The ter-
minal tip or spout should not exceed four milli-
metres (a little over one-eighth of an inch) in dia-
Imeter.

The water employed in syringing the ear should
have a temperature of about 100° F. In the case of
adults we must be prepared to hear the patient com-
plain of feeling dizzy or faint. Thisis by nomeans an
uncominon experience. In some cases we can at-
tribute this svmptom to the temperature of the
water used—either too hot or too cold,—or to the em-
ployment of too great foree in driving in the piston.
In others, however, the symptom will develop despite
every precaution on the part of the physician. One or two
unpleasant experiences of this nature have led me to adopt the
rule of asking the patient from time to time, during the progress
of the operation, whether he experiences either dizziness or faint-
ness, In this way we may obtain timely warning of the necessity
of disecontinuing the operation or at least intermitting it for a
time.

A few words may be added in regard to the different steps of
the procedure. The patient’s neck and shoulder should first be
protected with a towel, and he should be given a glass finger-
bowl or a mug to hold beneath his ear. The shallow hard-
rubber or metal basins sold by the instrument-makers for
this latter purpose are thoroughly unpractieal. A sudden

—Hard Rubber Ear-syringe.

Fra. 14
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motion of the patient’s body is apt to cause the contents of
the basin to spill over upon his person, while if a mug, bowl,
or other deep vessel be used, the same accident is much less
likely to occur. In the majority of
cases the bowl or mug may be used
both as a reservoir from which to fill
the syringe and as a receptacle for
qatehing the water that runs out from
the ear. If the proper conveniences,
however, are at hand, it is better to fill
the syringe from a separate vessel, as
sometimes the matters which are washed
out from the ear block the eanal of the
nozzle, and so cause trouble. After we
have filled the syringe with the right
hand, we must straighten the patient’s
external anditory canal with the fingers
of the left hand, in the manner de-
seribed when speaking of the introdue-
tion of the speenlum. This done, the
nozzle is to be introduced a short dis-
tance—roughly estimated, not more than
FiG. 15.— Angelo’s Ear Douche half an inch—into the meatus, and the

ol AL ED water thrown in with little or great
force, according to the nature of the conditions which led
to the use of the instrument. If we are not pointing the syringe
in the right direetion, or if we have pushed the nozzle too far into
the ear, the patient will be very likely to reveal the
fact by the expression of his countenance. XNo
deseription, however, can serve as an adeguate
guide to the sueccessful earryving out of this proced-
ure, which physicians are apt to consider a very easy
task, but which is often quite the reverse. In in-
fants the hard rubber or the metal syringe must
be used with great caution. The fountain douche
or some form of bulb syringe iz a much safer in-
strument to use provided it be furnished with
a suitable nozzle, one that cannot be introduced
too far into the external meatus. The nozzles usn-
ally supplied with the douche are either so large
that it is impossible to do effeetive work with
them, or so slender and sharp-pointed that they
may easily injure the canal or even the drum-membrane itself.
In some of the shops it is now possible to purchase a pattern
of ear douche which is sold under the names of ** Angelo’s Ear
Douche,” and ** Revnders” Ear Douche,” and which is free from

Fia. 16.—Nozzle of Angelo’s Far Donche,
{Actual size.)
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these objections. (See Figs. 15 and 16.) It consists of four parts, all
eagily removable, viz.; a white rubber bulb or reservoir, a hard-
rubber stem to fit into the neck of the bulb, a piece of soft-rubber
tubing about eight or ten inches long, and a terminal pronged
ear nozzle., The latter is made of hard rubber, and is provided
with four prongs which are symmetrically placed around the
nozzle, each at a distance of about half an inch from the free end.
The diameter of the nozzle at the tip is three and one-half milli-
metres; at the bases of the prongs it is about four millimetres.
The prongs themselves project about six millimetres from the
sides of the nozzle, and they are inelined a little backward, away
from the tip. With such a nozzle, which can easily be slipped
out from the rubber tubing and attached to the tubing of a
fountain doueche, the patient himself, or the mother, in case of a
child, ean easily be taught to cleanse the deeper parts of the
external auditory canal as safely and as efficiently as it can be
done by the physician with a well-construeted syringe.



CHAPTER II.
GENERAL PATHOLOGY.

THE organ of hearing is made up of a variety of tissues, dis-
posed for the greater part in eavities which are either out of sight
or are diffieult to see and explore. In a rough wav we may
deseribe these eavities as surrounded on all sides by dense bone,
sometimes very thick, and in only a few places noticeably thin.
For reasons of convenienece it is customary to speak of the three

M anatomically different cavities as the in-
N ternal, the middle, and the outer ear.
The latter is simply an elongated eul de
sac lined with skin and open at its outer
end. Themiddle earis a very complicated
system of eavities, absolutely shut out
from the outside world except through a
long, narrow, and, for a large part of the
time, closed channel which opens into
the vault of the pharynx. These eavities
are lined with a thin mueous membrane,
which also plays the part of a periostenm
or nourishing membrane for the nunderly-
L Al /" ing bone. In the chief one of these com-
}-‘.;-,,TTT:I\\i:-u:w';:;nutip Rep- Municating cavities, viz. the tympanum
resentation of the Trans- proper, is placed an isolated arch of three
mitting Apparatus of the 7 : = & e _

Middle Ear. MAE, Meatus Ossicula. (See Fig 17.) This arch springs

’:.tgm;;’rz':fn skt ".E; from the centre of the tvmmpanic mem-

hammer or malleus; A4, hrane and is inserted into the larger of

anvil or ambos ; 8, stirrup : : F

or stapes: L, labyrinth : the two openings that lead into the

e labyrinth, »éz., the oval window. This
arch is the conneeting link between the sounds of the out-
side world and the nervous apparatus whose funetion it is to
analvze them and eonvey them to the brain in the form of words,
musieal tones and noises. (See also Fig. 18), The muecous mem-
brane which lines all the other parts of the many-chambered
middle ear also covers every portion of the bony arch. At three
points, and only three, there is a break in the continuity of the
bony walls of the middle ear: the beginning of the channel lead-
ing to the pharynx (the Eustachian tube), the tympanie¢ mem-
brane, and the membrane which spans the fenestra rotunda—the
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smaller of the two openings that lead into the labyrinth. The lat-
ter systemn of cavities, which is the last of the three enumerated
above, is commonly spoken of as the inner ear. It has absolutely
no direct communication with the outer world. 1t is practically,
therefore, a serous cavity. In it is lodged the terminal expansion
of the auditory nerve,—a complicated mechanism made up of a
variety of beautiful struetures. Later, we shall see how disease
may invade this inner sanctuary, but generally it escapes in
great measure the rude attacks of inflammation which involve
the neighboring middle ear.

Putting to one side, for the moment. the few other diseases or
abnormal changes which may take place in the ear, we may say
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Fi16. 18.—Anatomical Relations of External Auditory Canal. Middle Ear, ete. M,
external auditory canal ; K, hammer ; 4. anvil : Se, tendon of the tensor tym.
ni musele ;: ML tensor tympani musecle ; v, Eustachian tube: &, stirrup ;
, promontory, or inner wall of tympanum ; T, membrana tympani; Cd, car-
otid artery ; 1V, jugular vein. (After Hartmann.)

that it is the chief task of aural pathology to et forth and make
plain the different changes which inflammation may produee in
the three different cavities deseribed above. We shall get a
much clearer idea of ** diseases of the ear” if we grasp and hold
onfirmly to this simple conception of a single morbid process,
which, however, may vary greatly in its essential character, in
its loealization, and in its issues.  In harmony with this idea, then,
it may be truthfully said that in ninety-nine out of one hundred
cases of ear disease, the physician’s task consists in finding
out—(1) in which of the three cavities named the inflammmation
began ; (2) the extent to which it has involved that particular
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eavity or system of eavities: (3) whether it has involved one or
both of the neighboring eavities, and perhaps even remoter
structures not belonging to the ear; (4) what are its essential
characteristies ; and, finally, (3) what are the alterations which it
has produeced in the tissues affected and in the secretions of the
part. To make these points somewhat eclearer I will consider
each of them briefly in turn.

1. The Locality first Affected by the Inflammation.—The exter-
nal anditory canal is sometimes the seat of a primary inflainma-
tion which shows no tendeney whatever to extend inward toward
the eavity of the middle ear. At most, it will involve the outer
aspect of the membrana tyvmpani, whieh portion of the mem-
brane, however, is an essential part (anatomically speaking) of
the external auditory ecanal. On the other hand, a primary
inflammation of the middle ear—in the strict sense of the term—
is rarely if ever encountered. In the vast majority of cases the
primary inflammation developsin the upper part of the pharynx,
and spreads thenee to the middle ear. The only apparent excep-
tions are the cases of middle-ear inflammation that have developed
as the result of syphilis, searlet fever, small-pox, measles, ete.
But even in these cases there are generally good grounds for
believing that the primary source of the disease must be placed
in the pharynx. An inflammation of the labyrinth is probably
never primary ; and yet there are German anthorities who main-
tain that there is such a disease as a primary inflammation of the
labyrinth.

2. The Extent to which the I'nflammation may involve the Outer,
Middle orInternal Ear.—In the external auditory canal an inflam-
mation may involve the entire canal in all its parts, or it may be
confined to one-half of the eanal only—either the outer or the
inner half,—or it may oceupy even a more limited area. When the
middle ear becomes inflamed the prevailing tendency is probably
toward a diffuse, more or less evenly distributed type of inflam-
mation ; but extraordinary exceptions to this rule are now and
then eneountered. Thus, for example, an inflammation may
light up in the middle ear and spend its chief foree in gome limited
portion of this system of eavities. Loealized inflammations of the
mastoid antrum and of the upper half of the tvmpanie cavity
proper are no longer great rarities. When first seen these cases
often present every appearance of independent localized inflam-
mations, owing either to the faet that the diffuse inflammation
of the middle ear, out of which the loealized inflammmation grew,
has by that time so far subsided as to be very insignificant, or
else to the assumed fact that there may be such a thing as an
independent localized inflainmation of the middle ear.

3. The Extent to which an Inflammation of one of the three Cavi-
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ties may involve the other two, and perhaps also neighboring Parts.
—An inflammation of the external auditory eanal shows practically
no tendenecy to involve the middle ear. The outer portion of the
membrana tvipani may participate actively in the inflammation,
but then it must be remembered that this is an integral part of
the outer canal. Formerly, it was quite common to read of the
danger arising from an extension of inflammation from the audi-
tory eanal to the brain, through the intervening bone. I doubt
whether such a thing ever oceurs ; certainly not from a bona fide
primary inflammation of this part of the ear. On the other hand,
it is not an unusual oceurrence for patients suffering from an
inflammation of the external auditory eanal to have at the same
time, and from the same underlving causes, a subacute catarrhal
inflammation of the middle ear. Neither of these, however, can
rightly be spoken of as being secondary to, or an extension of,
the other. An arthritis of the temporo-maxillary joint is an
occasional result of an inflammation of the auditory canal (either
primary or secondary). The relations of these two regions are
g0 intimate that one cannot help being surprised that an aeute
arthritis is so seldom associated with an inflammation of the
adjoining meatus. A loealized inflammation (abscess) of the car-
tilaginous portion of the auditory eanal sometimes burrows to a
considerable distance from its original starting-point. 1 have
known it to give rise in this way toa large collection of pus, which
presented every appearance of being a parotid abseess. In a simi-
lar manner it may spread backward and present the external
appearances of severe mastoid disease, thus rendering it an
exceedingly difficult matter to reach a correet diagnosis,

To deseribe fully the paths along which an inflammation of the
middle ear sometimes travels, would fill the space of an ordinary
text-book. Countless air-spaces surround it in many directions,
and from these blood-vessels, lvmphaties and nerves extend,
through minute channels in the bone, to the external periosteum
of the skull and into the eranial eavity. That part of the jugular
vein which lies upon the temporal bone and is ecalled the lateral
sinus, is in very close proximity to the middle ear. The same
is true of the internal carotid arterv. Blood-vessels of the
middle ear pierce the annular ligament of the fenestra ovalis
and anastomose with the vessels of the vestibular part of the
labyrinth ; and a similar anastomosis undoubtedly takes place
between the vessels of the seala tyvmpani and those of the
middle ear through the membrane of the fenestra rotunda.
These anatomical facts show how almost unlimited are the
possibilities of an extension of a middle-ear inflammation.

In basilar meningitis, whether of the epidemie form or not, it
sometimes happens that the inflammation extends from the
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eranial eavity, probably by way of the aquaductus vestibuli,
into the vestibule and eventually into all parts of the labyrinth.
Furthermore, there is every reason to believe that the acute
inflammation of the middle ear, which is sometimes observed in
these cases, owes its origin to an extension of the inflammation
from the labyrinth. In this conneetion, however, it must be
remembered that the inflammation may spread directly fromn the
eranial eavity to the middle ear, as well as by the more round-
about eourse through the labyrinth. Such a direet spreading of
the inflammation is favored, in some ecases, by a congenital
defect in the bony roof of the tympanic eavity ; the dura mater,
and the tympanie mucous membrane, in these cases, being in
direct contact with each other. This defective condition of the
tegmen tympani is probably not an uneommon eondition in
infaney and early childhood ; and while it serves to explain how
basilar meningitis may readily set up an aente inflammation of
the middle ear, it equally well affords a =satisfactory reason for
the rapid spread —as observed in certain exceptional cases—
of an acute inflammation of the latter eavity to the meninges.
In early life the mastoid antrum is often separated from the
ontside soft parts (periostenm and skin) by a very thin shell of
bone, and the bony channels for the emissary veins are doubtless
often quite large. As a result of these anatomical conditions, it is
not unusual in ehildren to observe a rapid spread of an aeute
inflammation of the middle ear to the mastoid integuments. In
this way large eollections of pus sometimes form behind the ear
beiore the drum membrane ruptures or even shows a marked
state of tension. The legitimate conelusion from this is, that, in
ecases of this kind, the route of least resistance for the pus is
through the antrum and openings for the emissary veins, and
not, as in the ease of adults, through the tissues of the membrana
tympani. At first thought it would seem as if the Eustachian
tube, the drainage channel provided by nature, ought to prove
adequate, at least in the majority of cases, to the task of carrying
off the secretions resulting from inflammatory action. As a
matter of fact this channel rarely suffices, and the tension due to
the inereasing accumulation of pus generally continues until the
drum membrane ruptures. The inadequacy of the Eustachian
tube as a drainage channel is due to the fact that its tympanic
orifice is not a gaping opening but rather a valve-like slit, appar-
ently elosed, in a natural condition of the parts. When, there-
fore, an inflammation attacks the middle ear the resulting swell-
ing of the mucousmembrane practically eloses the tympanic
orifice of the Eustachian tube; from being a loose-fitting valve
it becomes a tight-fitting one, and all drainage through it proba-
bly ceases, Later on, in exceptional cases, large quantities of
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pus may pass through it into the vault of the pharynx: and in
some chronie cases, in which the drainage through a small
perforation in the drum membrane is not sufliciently free, the
greater part of a foul and irritating discharge may take place
habitually through the Eustachian tube. A very striking
hypertrophy of the pharyngeal mucous membrane below the
mouth of the tube, and confined wholly to the side corresponding
with the affected ear, results from this mode of drainage.

Before closing this section 1 must not fail to mention the fact
that the facial nerve oceasionally becomes involved, in the course
of an inflammation of the middle ear. As a rule, facial paresis o1
paralysis is observed only in those cases of long-standing inflam-
mation in which caries or necrosis of the bony walls has developed,
especially in the vieinity of the fenestra ovalis and the entrance
to the antrum. The facial nerve, it will be remembered, enters
the meatus anditorins internus along with the auditory nerve,
passes in close proximity to one of the whorls of the cochlea,
curves round above the fenestra ovalis, and then, making a rather
gharp bend, runs in a fairly straight direetion downward, between
the posterior margin of the oval window and the lower border of
the entrance to the antrum, but much nearer to the latter, to
emerge finally among the soft parts near the styloid process.
For a distance of at least fifteen millimetres, in the middle part
of its course through the temporal bone, this nerve is separated
by a comparatively thin layer of bone from the mucous membrane
of the middle ear. The favorite spot for earies in the tympanie
eavity is preeisely this neighborhood of the entrance to the an-
trum, and, consequently, it is not surprising that faeial paresis or
paralysis should not be a rare symptom in cases of long-standing
purulent inflammation of the drum eavity. Now and then, a
recognizable degree of facial paresis is observed in the course of
an acute inflammation of the tympanum. In these cases one is
tempted to assume that the nerve stands in an abnormally close
r&]:Ltimlship to the tyvmpanic mucous membrane ; its surrnun{ling
shell of bone being, perhaps, defeetive at some point, or the pres-
ence of anastomosing blood-vessels between the two tissues ren-
dering the extension of inflammation from the tympanum to the
nerve easier than usual.

4. The Characteristic Differences between Inflammations of the
Ear.—Inflammmation of the external anditory canal presents only
two characteristically different types—the diffuse and the eir-
cumseribed variety ; and the latter is very apt to be the direct re-
gult of the former. The diffuse variety sometimes involves only
a limited patch or area of the canal, and is then generally con-
fined to such manifestations as congestion, moderate infiltration
of all the layers of the skin, and desquamation of only the outer



32 A MANUAL OF DISEASES OF THE EAR.

or exposed portions. At other times it extends throughout the
entire length of the passage, and is then very apt to involve the
outer surface of the drum membrane. Under these cirenmstances
there is generally more or less active exudation from the inflammed
surface. It may be nothing more than a mere moistening of the
parts, but in some cases the exudation may be so active as to pre-
sent all the appearances of a veritable otorrhaa. The underlyving
cause is probably, in most eases, a disturbance of the general
nutrition—some lack of balance between the processes of assimi-
lation and those of destructive metamorphosis, or a sluggishness
on the part of those organs whose funetion it is to eliminate from
the blood all those used-up produets whieh, if allowed to remain
in excess in the cireulation, will play the part of irritants at various
spots in the body. The external auditory eanal seems to be one
of these ill-favored spots, and the vault of the pharvnx is certainly
another. For convenience it is eustomary to eall this eondition
lith#emia, or latent gout. In voung and apparently robust chil-
dren we sometimes see very striking examples of this sort of diffuse
inflammation of the external auditory eanal, associated generally
with a similar condition of the corresponding auriele ; and in these
cases we can almost always trace the disease direetly to an im-
proper diet and to the habit, on the part of the mother, of allow-
ing the child to eat at any and all hours of the day. Here, it is
not improbable that the irritated state of the gastro-intestinal
mucous membrane may, by reflex processes, excite an inflamma-
tion in the comparatively remote ear.

In the inflammations of the middle ear very great differences
may be observed. 1t is particularly in this class of eases that we
must make close inquiry into both the direet and the remote
ecauses, if we wish to gain even an approximately satisfactory
idea of the charaeter, loealization and extent of the inflammma-
tion. The least conspicuous, the most insidious, and perhaps, in
the main, the most damaging in its effects npon the hearing, of
all the different forms of middle-ear inflanmation, is that which
is technically known as ** ehronie eatarrhal inflammation of the
middle ear.” Despite all the study of the past thirty years we
know exeeedingly little about this affection. That it grows out
of a eatarrhal inflammation of the vault of the pharynx ; that it
is apt to develop among members of certain families, as if heredi-
tary influences played a certain part ; that certain loealities and
certain tvpes of elimate must be counted among the etiologieal
factors ; that the lith@mie state is competent to promote its
activity ; that a disordered state of the stomaeh, liver, intestines,
uterus and possibly other organs may reflexly, or in some other
manner not understood, also favor a continuanee of the disease ;
that all the methods of treatmnent hitherto discovered and em-
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ploved can boast of little or no sueeess—are all facts which few,
I believe, will venture to dispute. In this ill-defined afTfection
we are almost foreed to assume that the important lesions—those
which impair the hearing—are of such a nature as to render the
transmitting apparatus (the ossicles and the parts about the
round and oval windows) more rigid, less mobile than is natural.

In the more acute forms of inflammation, we encounter a
number of very palpable differences, some of which are elearly
dependent on the nature of the eausative agent. Thus, in =vphi-
litic and tubercular inflammations, we see the same peculiarities
which characterize these inflainmations when they attack
mucous membranes in  other
parts of the body, wiz.: a ten-
deney at times to involve only
a limited area, and to cause the
deatn of the particular part
affected. Itis also claimed that
scarlet fever, measles, small pox,
diphtheria, and, to a less marked
degree, tvphoid fever, manifest
this same tendency. In these
diseases, however, so many fae-
tors often conspire to aggravate
the aural eomplication that one
may be permitted to doubt
whether, after all, they are inher-
ently prone to cause necrosis of
the soft parts of the middle ear . 3Tttt Seetion of Ehe

—in the sense in which we speak  Hammer. showing the system of cav-

TR T o P 7 ities or pockets lving between the
of 8Y ljhlhb possessing such a head and neck of that ossicle and the

proneness. In tho=e cases of in- drum membrane. &, head ;::f Im.wl—r
2 2 mer : k, short process; s, layer o
flammation of the middle ear skintoward e-xh]lrrml auditory canal :

T ie . * Al - r. larger space situated just ahove the
which owe their origin to a short process : [ and m, smaller cavi-

*cold in the head.” to the en- ties. (After Politzer.)

trance of some irritating fluid, like salt water, into the drum
cavity by way of the Eustachian tube, or to the extension, ear-
ward, of a naso-pharyngeal catarrh of lithmmie or gouty origin,
the inflammatory proecess involves the middle ear, so far as we are
able to aseertain, diffusely and more or less evenly. Every now
and then, however, we encounter a case in which the inflaimna-
tion shows a very decided tendeney to loeate itself in one of two
localities—either the mastoid antrum or the pocket-like =paces
above the membrana tyvmpani. (See Fig. 19.) Why, it will be
asked, should an inflammmation loealize itself in these particular
spots ¢ The only plansible answer that [ can give is this: These

localized inflammations probably owe their origin to some form
3
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of miero-crganisms which have found their way into the middle
ear along with the in-blown air, and have found econditions
favorable to their multiplieation and further development only
in the two places named above, Both of these places may be
termed stagnant places, where eurrents of air do not penetrate,
where the secretions are quiet, and where probably the tissues
are notmuch disturbed by the motions of the ossicles, Insome of
the cases of this kind which I have seen, I have had a strong sus-
picion that the air of the house was contaminated with sewer-
zas. In any event the patients were in a depreciated condition
of health, not referable to any definable disease. 1 have also
observed that these loealized inflammations develop mueh more
slowly than do the bona fide acute diffuse inflammations of the
middle ear. Here, then, are a series of facts and suspiecions
whieh fairly justify some such hypothesis as that which T have
put forward.

5. The Alterations Produced in the Tissues and in the Secretions.
—In the earlier stages of a simple (non-tubercular, non-syphi-
litie) inflammation of the external anditory canal or of the middle
ear, the alterations consist in different degrees of vaseular conges-
tion, with subsequent infiltration of the tissnes involved. Hyper-
secretion soon takes place, and then, in the case of the middle
ear, the amount of the fluid secreted may be so great as to fill the
cavity tichtly. 1If the tension passes a certain degree pain will
be developed, through pressnre upon the highly sensitive nerves
of the middle ear. If the pressure be sufficiently great, and if the
membrana tymmpani do not rupture sufficiently early to put an
end to the continuance of the pressure, necrosis is likely to ocenr
at some spot. This loecal death may involve only a very small
area of the mucous membrane, and the underlying bone may
es-ape.  Very often, however, the bone also suffers, and the seeds
are sown for a lifelong otorrhea. Our dispensaries are full of
such eases. Of many of them it may be truly said that a timely
paracentesis of the drnm membrane would have prevented the
subsequent chronie disease, by relieving the pressure and =o
sparing the life of the tissnes. Under certain cireumstances the
external anditory eanal may, in the course of an acute inflamma-
tion, become a closed cavity, and, being subjected to the same
condition of long-continued pressure, its soft parts may die at
one or more points. The underlying bone may or may not par-
ticipate in the necrosis, in preeisely the same manner as happens
in the middle ear. This cou-se of events is observed only in
eases of inflammation of the outer eanal developing out of a
primary otitis media; at all events, I have never observed any-
thing of the kind in the eourse of a primary otitis externa. In
many of the eases in which earies is disecovered in the external
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auditory canal we must doubtless explain the lesion in quite a
different manner. The prolonged pressure within the middle
ear, in a severe inflammation of that eavity, produces a caries
which extends outward toward the external auditory eanal.
Eventually a sinus is formed in the substance of the bone, and
drainage takes place through this instead of through a perfora-
tion in the drum membrane. The favorite spots for these
sinuses are in the belt of bone stretching from Shrapnell's mem-
brane, backward and outward to a point corresponding to the
outermost limit of the floorof the mastoid antrum.

The discharge which takes place from an inflamed ear may vary
greatly in consistenecy, color, and odor. These different qualities
bear some relation to the different pathologieal conditions of the
parts ; but, unfortunately, the relation is not of so fixed and con-
stant a charaeter that we ean safely draw eonelusions from them
in regard to the nature of the lesions. A thin watery discharge,
of slightly pinkish hue and without odor, is generally observed
in eases of acute inflammation of the middle ear, soon after a per-
foration has developed in the drum membrane., In a short time,
however, the discharge grows thicker and assumes a yellow-
ish hue. From this state, in favorable eases, it either simply
becomes less abundant before it finally ceases altogether, or else
it first passes through an intermediate stage in which the secre-
tion presents all the physical charaeteristies of ropy nasal mueus.
Even in such recent eases the discharge may be characterized by
a very unpleasant odor, suggesting the thought of a possible
caries of the bone. The odor, however, is simply an indication
that the canal has not been cleansed with sufficient thorough-
ness or frequency. A creamy and very abundant discharge, in
cases which commenced several weeks previounsly, and which
were unusually severe in their earlier stages, is very apt to
indicate that the disease is not confined chiefly—as is the ease in
most instances of simple purulent otitis media—to the tympanie
eavity proper, but probably involves to an equal degree the asso-
ciated system of mastoid eells. In chronie eases, the presence of
a brownish or bluish-colored discharge, having a decidedly bad
odor, isgenerally believed to indicate the existence of a carious bone
process.  The ocecasional appearance of blood in the discharge, in
chronie cases, almost invariably indicates the presence of a poly-
poid mass, or at least of granulation tissue, in some part of the
inflamed ear.



CHAPTER IIL
ANALYSIS OF SYMPTOMS.

Ix the present chapter 1 propose to analvze somnewhat fully the
various symptoms which are encountered by the physician, with
greater or less frequency, in his experience with diseases of the
ear. The list of these svinptoms is not very long : it comprises
impairment of the hearing, subjective noises, the phenomenon
of hearing better in the midst of noise, the sensation of something
moving in the ear when the head is moved, a sensation of fuluess
in the ear, unnatural resonance of one's voice in the affected ear,
pulsation or throbbing, itehing. soreness, pain, painful mastica-
tion, a discharge from the outer canal, dizziness, numbness, and
possibly one or two other symptoms which do not immediately
oceur to me. Each one of these syinptoms is attributable to some
exeiting cause, and a familiarity with these eaunses is essential to
him who would arrive at a correet diagnosis in any given ease of
car disease. It seems desirable, therefore, to take up these symp-
towms, one by one, and discuss them somewhat fully in their bear-
ings upon the different pathologieal eonditions of the ear.

DISTURBANCES OF THE FuxcTioNn oF HEARING.

Diminished Hearing.—This symptom indicates that the natural
perception of sound has been interfered with at some point be-
tween the brain and the orifice of the external auditory eanal.
Inquiry should be made into the degree of impairment notieed,
the rapidity or the slowness of its development, the eirenmstances
(illness, exposure, aceidental injuries) which preceded or accom-
panied the deafness, and the intermittent or fixed character of
the svmptom.

Degree of Impaired Hearing and its Rapidity of Development.
—A moderate diminution of the hearing power, of recent origin,
and unassociated with pain, is alimost alwavs due to one of two
causes—an accumulation of cerumen in the external anditory
anal, or a eatarrhal swelling of the mucous membrane of the
middle ear. If the deafness developed somewhat suddenly, and
without subjective noises, the probability is that the ease is one
of ilmpaeted cernmen.  But if it developed more slowly, and espe-
cially if there had been a certain amount of tinnitus at the same
titne, the probabilities would favor the diagnosis of a eatarrhal
eause.  Ifpain preceded the deafness, the lesion might be afurun-
cular inflamnmation in the external auditory eanal. producing a
closure of this passage, or it might be an acute catarrhal inflam-



ANALYSIS OF SYMPTOMS. ¥

mation of the middle ear. Here, too, the presence or absence of
tinnitus, and the presence or absence of the symptom of painful
mastication, would help materially in determining the seat of
the lesion; painful mastieation and no tinnitus indieating a furun-
cular inflammation of the outer canal, while the existence of tin-
nitus without painful mastieation would point to some change
in the middle ear as the cause of the deafness.

The sudden or rapid loss of hearing after mnmps or epidemie
gpinal meningitis nearly always indicates a lesion of the auditory
nerve, either in the brain or at some point in the peripheral dis-
tribution of the nerve (cochlea or porus acusticus internus). If,
with the loss of hearing, there are associated the svinptoms of
dizziness, marked snbjective noises, and a staggering gait, the
diagnosis of an auditory nerve lesion (probably labyrinthine)
may be assumed with a good deal of confidence. The develop-
ment of the same combination of symptoms in a person who has
not, a short time previously, passed through an attack of either
of the epidemic diseases mentioned, indieates the probable oceur-
rence of something like an apoplectic effusion in the cochlea, or
the development of a gumma or other syphilitic lesion in the
porus acusticus internus, in the labyrinth, or at the oval window.

Finally, the slow and insidious development of deafness, even
in those cases in which there are no plainly recognizable evidences
of nose or throat trouble, points to the existence of something
wrong in one or the other of these two regions, or in both. It is
possible, however, that in some of these cases we may be justified
in excluding both of these factors from any participation in the
causation of the deafness, and in assigning the chief part to pri-
mary intratympanie changes of a rheumatie or gouty nature.

Circumstances Preceding or Accompanying the Deafness.—The
exanthematous diseases, scarlet fever, small-pox, and measles, as
well as typhoid fever and the grippe, are very apt to have middle-
ear complications. Consequently, when deafness develops in
the course of these maladies, or during the stage of convalescence,
we have a right to suspeet the middle ear as being the seat of the
alterations upon which the deafness depends. Deafness develop-
ing in the course of a head-cold will also be found, as a rule, to
depend upon middle-ear alterations. The only exeeption to this
rule is where the “ ecold " serves to render tight-fitting what be-
fore was a loose-fitting plug of cerunmen in the external auditory
eanal. This is effected through reflex excitation of the cerumi-
nous glands, as a result of which a mueh larger than the normal
quantity of soft cernmen is poured out into the canal. Deafness
following some injury to the head (e.g., a blow, or a fall) should
give rise to the snspicion that a fracture, or at least a diastasis,
has taken place at the base of the skull, presumably through the
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Glaserian fissure. These cases may be divided into two categories:
those in which the impairment of the hearing is due to some tem-
porary interference with the condueting apparatus of the middle
ear (escape of blood into the drum eavity, tearing of the upper
part of the drum membrane, or the swelling of these parts due to
inflammation eansed by the trammnatisiu); and those in which the
fracture has not been limited to the bony parts surrounding the
drum membrane, but has involved at the same time the mass of
bone surrounding the cochlea and related cavities. The pro-
foundness and the persistent character of the deafness alone war-
rant the eonclusion, in a case of traumatic injury of the head,
that this more serious damage to the temporal bone must have
taken place. On the other hand, hemorrhage from the ear im-
mediately after the oceurrenece of the injury, and even the estab-
lishment of a eopious watery discharge a few hours later, do not
justify the diagnosis of a fracture through the cochlear portion
of the petrous bone; for both of these symptoms have been ob-
served in eases in which the hearing has afterward been fully or
almost fully restored; and very few, 1 imagine, will maintain the
view that a traumatie injury of the cochlea may terminate in re-
covery of anything like a useful degree of hearing.

Exposure, for a long period, to lond noises—such, for example,
as are encountered in the business of boiler-making—produces
gometimes a profound degree of ineurable deafness. 1t is not
known surely whether the damage done to the ear in this elass
of cases is to be located chiefly in the cochlea, or chiefly in the
condueting apparatus. 1 have seen comparatively few of these
cases, but the impression which these few have left npon my
mind is, that the perpetual jarring of the transmitting apparatus,
causing the various joints of the auditory ossicula to perform
excursions of extreme amplitude, produces in time a subacute
proliferative inflammation of the mucous membrane covering
these joints and lining the middle ear generally, the ultimate
issue of which is a permanent thickening of this membrane, The
deafness, therefore, according to this hypothesis, would be due
to anchylosis of the joints of the ossicles, and, probably, more
particularly to anchvlosis of the stapedio-vestibular joint.

Variable Character of the Hearing.—This symptom may be in-
terpreted in various ways. Inaffections of the external auditory
canal, it simply means that an obstacle of some kind bloeks the
way—at one time more, at another time less perfeetly—and =o
prevents the free entrance of sound. This obstacle may consist
of a foreign body (impacted cernmen, fluid or inspissated pus, or
some object introduced from without), or it may be due to the
obliteration of the calibre of the external auditory canal by the
swelling of some portion of its walls (as in the case of a furuncle).
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The sudden transitions from good to bad hearing, and wvice
versa, point almost with eertainty to some such temporary ob-
struction in the external auditorv ecanal. Lesions of the middle
ear are also associated with variations in the hearing power, but
as a rule the latter are much less marked and of less frequent
oceurrence. In a large proportion of the cases these variations
in the hearing depend upon the faet that the Eustachian tube
often remains in a much narrowed if not actually closed condi-
tion, for longer or shorter periods of time. The presence of a
serous or mucoid exudation in the tympanie eavity may readily
give rise to variations in the hearing, according as it interferes
or not with the working of the ossicular mechanism. In chronie
cases of purulent discharge from the middle ear, the variations
in hearing may be due to corresponding changes in the amount
of pus acenmulated on the outside of the condueting apparatus.
A mass of granulation tissue, or of cast-off epithelinm, in the
vault of the tympanum, may overhang the stirrup and oval win-
dow, and play the part of a very eflicient damper upon the trans-
mission of sound to the adjacent labyrinth.

There are other causes of variable hearing in regard to which
our knowledge is not very preecise. In one class of cases the
patients observe that in passing from the cold out-door air into
a warm room, their hearing becomes noticeably less acute ; this
condition usually lasts only a short time. In another class of
cases, it is observed that bodily fatigue is competent to seriously
aggravate the existing impairment of hearing, even up to the
point—as some patients insist—of complet deeafness. Finally, in
a third class, the patients find that in the midst of noise—in a
noisy street, in one of our eity omnibuses or horse-cars, in a rail-
road car, ete.—they are able to hear very much better than in
the quiet surroundings of their homes.

In the first of these three classes of patients it will generally be
found that there is habitually a congested and swollen condition
of the naso-pharyngeal and aural tractz of mueous membrane ;
that is, that the calibre of the Eustachian tube iz habitually so
narrow that a trifling increase in the swelling of its walls may
easily elose it entirely for a little while. With this condition of
vaso-motor paresis, in the domain of the nasal and aural muecous
membrane, there is donbtless associated a diminished power of
the vaso-motor inhibitory nerves of the same region. Under the
conditions named, therefore, it is easy to understand how a pa-
tient, in passing from a cold into a warm room, experiences a
sense of fulness about the head, and a material inerease in the
hardness of hearing.

In the case of those who hear much less easily when they are
fatigued, both bodily and mentally, than when they are in a
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fresh and rested condition, it is likely that the impairment of the
hearing is due in part to diminished (temporary) brain power,
and in part to diminished nerve and muscle power in the work-
ing of the stapedius and tensor tympani muscles,. The act of
hearing is not entirely a passive act. The brain must be put in
a receptive attitude, and, if the act of hearing is to be performed
in its most perfeet manner, it is necessary that the two musecles
enumerated above should keep varying the tension of the drum
membrane and of the stapedio-vestibular ligament, in accordance
with the ever-changing acoustic needs of these parts of the trans-
mitting apparatus. In the ease of a person who is noticeably
deaf—and in whose middle ears, therefore, a certain amount of
hardening of the soft parts doubtless exists—both of these acts—
that of paying attention and that of altering the tension by mus-
cular action—must be performed, even when both brain and
museles are thoroughly rested, with greater effort, with greater.
vigor, than in the case of a person with normal hearing. When,
however, such a person becomes exhaunsted with fatigue, it is easy
to understand how both brain and musele may refuse to make
the great effort required, under these cireumstances, for the sue-
cessful performance of the aet of hearing.

Hearing Better in the Midst of Noise.—There can scarcely be
any doubt that in these eases, whieh are by no means rare, a cer-
tain amount of anchylosis, particularly at the stapedio-vestibular
joint, must exist. In the midst of gquiet surroundings the human
voice, in itg ordinary tones, produces no sound vibrations suffi-
eiently vigorous to overcome the resistance offered by the rigid
attachments of an anchylosed stirrup. The speaker must, there-
fore, under these conditions, employ a louder tone of voiee, if he
wishes to overcome this resistance, and be heard by the patient.
But when the latter is in one of our city omnibuses, or in a mov-
ing train of ears, or in any other place where there are loud
noises frequently repeated, these often prove adequate to over-
come, momentarily, the resistance offered by the anchylosis.
During the continuance of these noises, therefore, the patient
possesses a fairly mobile stirrup, and consequently at such times
he or she is able to nnderstand easily words spoken in an ordi-
nary tone of voiee ; that is, these more delicate, less intense sounds
exert, during the continnance of the noise, as much influence
upon the patient’s cochlea as they would upon that of a person
with good hearing, amid quiet surroundings.

Diminished Range of Hearing, and Deafness for Certain Tones.
—Almost the only cases of this nature which have come under
observation, have oecurred in professional musiecians or in per-
sons who had eultivated music a great deal. Ordinary individ-
uals, with no speecial musieal training, might very easily, it seems
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to me, pass through life without ever discovering the fact that
their hearing was deficient for all tones above or below a certain
piteh, or that they could not distinguish one or two isolated tones
in the intermediate portions of the musical seale. In other words,
it is very easy for a non-musical person to overlook any deficien-
cies of this kind ; and, eonsequently, it is not possible to state
just how often such anomalies in the hearing power oceur. It is
certain, however, that in actual practice both of the defects
named are encountered quite rarely. Some yvears ago there was
a decided tendeney to refer these defeets to some lesion of the
cochlear portion of the auditory nerve: but in recent times the
disposition is rather to assume that the fault lies in some part of
the transmitting apparatus. In favor of this belief I may men-
tion an experience which has doubtless happened to many of my
readers. 1 refer to the imperfect manner in which eertain por-
tions of a piece of musie, playved on the piano in an adjoining
room, reach our ears through an ordinary partition wall. The
deeper tones are generally heard plainly and easily, but some-
times whole portions of the piece, in its upper tones, fail entirely
to reach us. The trouble here iz elearly not with our ears, but
with the partition wall, which lacks the power to vibrate readily
in response to these particular tones which have failed to reach
our ears. Now, if such a thing may happen in the case of a body
like a partition wall, interposed between the source of sound and
our ears, why may not the same thing take place when the trans-
mitting apparatus of the middle ear happens to be so altered in
its conditions of tension and mobility that it cannot readily
vibrate in response to certain tones ¥ This explanation, it seeins
to me, is the true one for at least a large proportion of cases of
diminished range of hearing, or of deafness for certain tones.

SEXNSATION OF SOMETHING MoVING IN THE EAR WHEN THE
HEAD 15 MOVED.

This symptom points almost unerringly to the presence of a
watery fluid in the tyinpanie eavity: while the sensation of some-
thing moving in the ear when the head is perfectly quiet, may
be interpreted as indieating the presence of some living ereature
—presumably an insect—in the external auditory canal. Theoret-
ically, one would expect that certain foreign bodies, lving loosely
in the external anditory eanal, would also produce the sensition
of something moving in the ear whenever the head was moved.
But, as a matter of fact, this is rarely the case. On the other
hand. it is not an uncommon experience for patients with a for-
eign body in the external auditory canal to complain of the sen-
sation of something moving in the ear and eausing a ernneching
noise whenever they move their jaws. Asstrong corroborative
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evidence of the existence of a certain quantity of watery fluid in
the tympanic eavity, I might mention the faect that those in
whom this pathological eondition exists often notice that they
can hear perfectly well so long as they remain in the recumbent
posture, but that the hearing again becomes clouded as soon as
they hold their heads ereet.  When such persons lie down, the
serous fluid, in obedience to the law of gravity, flows away from
the membrana tympani and the oval and round windows, into
the mastoid antrum, and possibly to a eertain extent into adja-
cent mastoid eells ; and the hearing, under these conditions, must
then be at its best. But when the head is brought again into
the erect position, the fluid must flow back into the tympanum
proper, and onee more interfere mechanically with the working
of the membrana tympani, ossicles, and secondary tvmpanie
membrane.

NENSATION OF PRESSURE OR FULNESS IN THE EAR.

There are at least three different pathologieal conditions of the
ear which may give rise to the sensation of pressure or fulness.
These are : an aceumulation of hardened cerumen in the external
auditory eanal ; an inereased tension of the membrana tympani
outward, through the presence of too mueh air or too mueh seere-
tion in the tympanie cavity ; and, finally, a preponderance of the
atmospherie pressure on the outer surface of the drum membrane
overthat which is exerted, by way of the Eustachian tube, against
it inner surface. o far as the first of these three conditions is
concerned, it is not necessary to say anything further in this
place. Pressure against the drum membrane, from within out-
ward, is generally due to the filling of the tympanum with seere-
tion from an inflamed tympanie mucous membrane ; but ocea-
gionally the tension of the drum membrane outward is due to the
presence of an excessive gquantity of air in the middle ear. We
have no precise knowledge in regard to the pathology of this
peeuliar condition. 1t is plain, however, that an obstrueted Eus-
tachian tube must constitute one of the factors requisite for the
imprisonment of an excessive quantity of air in the drum eavity,
and it is probable that the obstruection is valve-like in its nature,
permitting the free entrance of air from the nasal cavities, but
not permitting, as in the natural condition of the parts, an
equally free return of any surplus air that may have entered the
middle ear. If the problemn be considered from the mechanical
standpoint merely, it would seem as if the tympanic orifice of the
Eustachian tube is more likely than any other portion of this
channel to be the seat of such a valve-like obstruetion. But if
we study the question from the standpoint of pathology and
pathologieal anatomy, we are foreed to believe that the obstrue-
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tive lesion is to be sought for rather at the other end of the tube
or in the adjacent pharyngeal vault. Both hypotheses, however,
are open to serious objeetions, and the final solution of the prob-
lem must await the aceumulation of further facts bearing upon
the condition in question.

In a normal condition of the parts the atmospheric pressure
should be the same, or nearly the same, on both sides of the mem-
brana tympani; but when this equilibrium is disturbed and the
pressure from without inward is greater than that from within
outward. a sensation of fulness will be felt in the ear. The cause
of this preponderance of pressure upon the outer surface of the
drum membrane is to be found in an obstructed Eustachian tube,
which permits the air to enter the middle ear too scantily. Then,
furthermore, it is to be borne in mind that there is, nnder these
cireumstances, a constant tendency toward the formation of a
vacuum in the cavity of the tympanum, by reason of the absorp-
tion of the air contained in this cavity. This absorptionof the
air is doubtless going on to a greater or less extent in the drum
cavity even when all the relations are normal, but under such
circumstances the frequent and unhindered entrance of a fresh
supply of air from the naso-pharyngeal cavity prevents the
establishment of even a slight approach toward the condition of
a vaeuum—or, in other words, it maintains the two opposing at-
mospherie pressures in a state of equilibrium. But when the
Eustachian tube is obstruected, the air cannot enter the middle
ear fast enough to make good the loss caused by this process of
absorption, and from this moment onward the intratyinpanie
atmospheric pressure becomes gradually less than that which
operates against the outer surface of the drum membrane.

UNNATURAL RESONANCE OoF ONE's OwWN VOICE IN THE
AFFECTED EAR.

This symptom is observed in a variety of pathological condi-
tions of the ear, all of which, however, possess this feature in
common, viz., that they present an obstacle to the free escape of
sound through the external auditory canal. This resonance
oceurs in inflammatory conditions of the middle ear in which the
membrana tympani is more or less thickened ; in eases also in
which there is no appreciable thickening of this membrane, but
simply inereased tension (either inward or outward); and, finally,
in cases in which the external auditory eanal is obstructed by
the presence of a mass of impacted cernmen or some foreign body,
or where a furunele or other localized swelling closes the canal
for a short distance. In all the conditions enumerated a certain
amount of independent resonance takes place either in the mid-
dle ear or in the external auditory canal, and gives rise to the sen-
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sation which is now under consideration. For the moment, the
sound of the speaker’s voice is reinforced by the conversion of
the middle ear or the external auditory eanal—one or both, as
the case may be—into a resonator capable of intensifying at least
some of the tones composing the spoken words. Under normal
conditions, this reinforcement of sound is not pereeptible, and
the speaker’s own voice sounds natural to him. An obstacie of
some Kind, therefore, seems to be necessary to the establishment
of the conditions characterizing a resonator. The closing of the
orifice of the external auditory eanal with the finger, during the
act of speaking, furnishes easily the econditions required, and
illustrates plainly what is meant by the term ** resonance of one's
own voice.”

PuLsaTioN OoR THROBBING IN THE EAR.

This symptom, when associated with pain in the ear, points to
the existence of an inflammmatory condition either in the tympanie
cavity or in the external auditory canal. The absence of any
material diminution of the hearing, in a ease of this kind, would
warrant the belief that the inflammation is confined to the latter
region ; but, when the hearing is impaired at the same time, it
is not possible to draw any safe conclusion as to where the in-
flammation is located, although a careful review of the order in
whieh the different subjeetive symptoms have developed may
enable us to make a tolerably good guess. But it is in the non-
painful cases that the explanation of the existence of pulsation
in the ear is found to be the most difficult ; and especially is this
true of the cases in which the drum membrane is still intact.
Pulsation, under these cirenmstances, means that some arteriole
in the middle ear is being pressed upon. The presence of fluid
in the middle ear, in sufficient quantity to offer even slight resis-
tance to the expansion of one of the small arteries, is perhaps the
commonest cause of pulsation in the ear. An obstructed Eus-
tachian tube may produce the same result by permitting the at-
mospherie pressure in the external auditory canal to foree the
drum membrane or one of the ossicles against some arteriole on
the inner wall of the tympanie eavity. It is possible also that
this svimptom of pulsation mayv owe its origin to the presence of
a vascular growth in the immediate vieinity of the ossicles of
hearing, or to bands of connective tissue which at some point
exert pressure upon an arteriole of the middle ear. Besides thesze
more or less direct intratvimpanie eauses, a few instances have
been observed in which a somewhat vasenlar mass of adenoid tis-
sue, by no means of large size, and loeated in close proximity to
the pharvngeal orifice of the eorresponding Eustachian tube, but
not eausing any marked obstruetion of this passage or interfer-
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ing to any appreciable degree with nasal breathing, has, in some
way not easy to understand, given rise to pulsation in the ear.
It is perhaps permitted to draw the inference that the venous
circulation of the middle ear is obstrueted by the presence of
such a vascular mass in the vanlt of the pharynx, and that pul-
sation of the arteries next in order in the cireuit is the resalt of
this obstruetion.

In eases in which the drum membrane has been destroved,
either wholly or in part, and in whieh there is still a certain
amount of purulent otitis media, pulsation will usually be found
to owe its origin to the presence of a mass of vaseular granulation
tissue in the upper part of the tympanum, close to the stirrup
and oval window.

[TCHING ; SORENESS.

When these two symptoms are experienced in the external
auditory eanal, independently of any previous injury to the
parts, or of any purulent discharge from the middle ear, thev are
usnally to be attributed to an eczematous condition of the skin
lining this canal. The itehing is oftentimes intolerable, and yet
the skin at the corresponding spot may appear to be in every re-
spect normal. At other times there may be a great deal of loeal
congestion and infiltration, and yvet the syvmptom of itehing may
be wholly lacking. A tiekling sensation is sometimes felt deep
down in the ear, or, rather, just below it. There is very little
doubt that the seat of the irritation which gives rise to this tick-
ling sensation is to be loeated in the Eustachian tube or in the
pharyngeal vault elose to the tubal orifice.

Palx.

In the absence of an evident traumatic eause, we may attribute
the existence of pain in the ear to one of three conditions : first,
a dizeased tooth, producing a reflex neuralgia in the ear : second,
an obstrueted Eustachian tube, permitting undue atmospherie
pressure to be exerted npon the membrana tympani, and prob-
ably an unnatural stretching of the mucous membrane lining the
cavities of the middle ear. by reason of the rarefied state of the
air contained in these cavities: and, lastly, an aetunal inflammna-
tory process, which may be loeated in any part of the struetures
or eavities eomposing the ear.

A reflex neuralgic pain is apt to be intermittent, and it is, as a
rule, not speecially severe : but in exeeptional cases it may be so
severe, and the paroxysm may be =o prolonged. that the physician
in attendanee will feel almost snre that he is dealine with a case
of serious ear inflammation. The mirror and speculuim ean alone
set him right in a case of this kind, although the absence of any
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appreciable impairment of the hearing, and of tinnitus, ean
almost be trusted as confirmatory evidence of the ecorrectness of
this diagnosis.

The pain which owes its origin to an obstructed Eustachian
tibe iz apt to be paroxysmal in character, and is never severe.
With it, furthermore, are generally associated: tinnitus, a sense
of pressure or fulness in the ear, and an unnatural resonance of
the patient’s own voice. Then, finally, there is rarely lacking an
antecedent history of nasal or naso-pharyngeal inflammation—
the immediate cause of the obstruetion in the Eustachian tube.

The pain which d4s associated with an inflamed ear presents
different characteristies, and is to be interpreted differently, ac-
cording to where the seat of the inflammation is located ; aceord-
ing to whether it is of recent date or has existed for a long time ;
according to whether it develops in a previously healthy ear or
in one that has been the seat of a chronie inflammatory proecess
and aceording to the nature of the remedies or remedial measures
whieh may have been applied in the particular ease under con-
gideration. The problems which belong properly under this head
cover a wide field of aural pathology, and it will not be practicable
for me to touch upon more than some of the leading points eon-
nected with these problems.

1. Loeation of the inflammation in its relations to the pain.
When the latter svmptom is referred directly to the depths of
the ear, and to this leeality only, we may safely conclude that
the inflammation has not extended beyond the auditory eanal or
the tympanie eavity proper. There is nothing in the charaeter
of this pain, however, that would warrant us, without the aid of
other svmptoms, in deeciding that the inflammation must be
located in one rather than in the other of these two regions.
When the pain radiates from the ear upward, over the side of the
head, upward and forward toward the temple, and backward
toward the oceipital region, the conelusion is warranted that the
mastoid antrum and epitympanic space have become actively
involved in the inflammation. Then, in the next place, the con-
centration of the pain in the region immediately behind the ear,
signifies that the inflammation has spread from the mastoid an-
trum to the neighboring cellular struetures. Finally, in rare
cases, the pain persists in this region even after operative inter-
ference has provided relief from all pressure and thorough drain-
age for all the cells involved in the inflammation. Under these
cirenmstanees we are warranted in drawing the eonclusion that
the inflammation has extended so far backward as to involve the
walls of the lateral sinus, and perhaps even to set up a phlebitis
of this vein. Furthermore, we are permitted to assume that the
dura mater which lies directly over this part of the temporal
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bone is, to a greater or less degree, involved in the inflammatory
process ; but how far this inflammation has progressed, and
whether or not the neighboring brain substance is also involved,
are questions upon which the pain alone throws very little light,
Neither ean we draw any safe conclusions from the intermittent
or constant character of the pain experienced.

2. Duration of the pain. The mastoid processes of different
individuals differ so widely in their anatomieal construetion, and
there are such different degrees of richness of anastomosis be-
tween the blood-vessels of all this neighborhcod in different in-
dividuals, that the mere duration of the pain eannot, in cases
where the inflammation is of purely recent origin, be taken as a
safe guide to the nature and extent of the pathological changes
which it has produeced in any given case and at any given moment
of time. If, for example, the tympanie and mastoid blood-ves-
sels anastomose freely with those which lie within the eranial
cavity and in the bony channel through which the lateral sinus
passes, the tympanie inflammmation may spread quickly to these
more dangerous regions. Then, again, if the pneumatie cells are
of large size, and widely distributed throughout the mastoid pro-
cess and immediate neighborhood, the inflammation may, in a
very few days, produce an empyvema as extensive as that which
we should ordinarily not expect to see developed in less than two
or three weeks. The duration of the pain, therefore, aids us only
to a limited degree in forming an idea as to how far, in acute at-
tacks, the inflammation of the middle ear has progressed in any
particular case.

In eazes of inflammation eonfined simply to the external andi-
toryv canal, the duration of the pain is a matter of no serious con-
sequence, and we may therefore pass on to the eonsideration of
those cases in which pain develops in an ear that has for months
or years been the geat of a purulent inflammation of the middle
ear. Brief attacks of pain are of rather eommon oceurrence in
these chronie purulent cases, and they nsnallv indieate that some
temporary obstruction to the free escape of pus from the middle
ear is causing pressure upon an inflamed and therefore sensitive
muecous membrane, But when the pain persists for days, or even
weeks, we may with justice suspeet that either in the epityin-
panie space or in the mastoid antrum, pathological changes are
at work which may end in serious intracranial disease or in phle-
bitis of the lateral sinus. At all events we should not fall back
upon the diagnosis of a chronie subaeute hvpertrophie (or eon-
densing) osteitis, until we shall have thoroughly satisfied our-
selves that the other more serions conditions do not exist.

3. The possible dependence of the pain upon the local employ-
ment of remedies or remedial measures. This is a question
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which it is sometimes very difficult to decide. Nevertheless,
it is one which every physician who treats a ecase of ear dis-
ease should bear constantly in mind. And it is not simply the
beginner in aural therapy who needs to be cautioned upon this
point : the most experienced otologists are obliged to keep this
maxim constantly before them. 1 need only to mention how easy
it is to overstep the proper limits of mechanieal manipulation of
the structures of the external auditory canal and middle ear, or
to apply such a remedy as nitrate of silver a little more freely or
in a more concentrated form than the parts can bear with advan-
tage. Pain, under these cirenmstanees, affords the best warning
that our therapeutic ways need to be mended.

Paix PRoODUCED IN THE EAR BY MOVEMENTS OF THE JAW.

This symptom points to the existence of inflammation in the
external auditory ecanal—an inflamnmation which may have de-
veloped in the cutaneous lining of the eanal primarily. or one
whieh may have extended to this loeality from the adjacent mid-
dle ear or from the temporo-maxillary joint. 1 remember a single
instance in which this symptom owed its origin to the cireuin-
stance that a powerful upward blow upon the jaw had fractured
the thin plate of bone which separates the joint cavity from the
external auditory eanal. I also remember an instance in which
the pain in the ear, caused by movements of the jaw, was due to a
primary (presumably rheamatie) arthritis of the corresponding
temporo-maxillary joint. In mumps the movements of the jaw
are apt to produee a painful sensation in the region of the ear,
and yvet on examination the external auditory eanal will be found
to be free from any evidences of inflainmation. The pain in such
eases is doubtless to be attributed to the pressure exerted upon
an inflamed parotid gland.

[MSCHARGE FROM THE EAR.

A very large percentage of aural troubles are accompanied by
a discharge from the external auditory canal, and this discharge
may come from a varietyv of sources, and may vary considerably
in quantity, in its physieal characteristics, and in its daration.

Sottrees.—An excessive flow of eerumen constitutes the simplest
form of discharge from the ear. When the secretion from the
eeruminous glands first reaches the surface of the skin, it has a
pale vellow color, and is quite like water in its consisteney. Ina
few ecases, probably under the influence of reflex stimulation,
this secretion is poured out in such guantity asto lead the patient
to speak of it as a ** discharge from the ear.” While in these ex-
ceptional eases the eeruminous glands alone seem to furnish the
discharge, there is a much larger class of ecases in which the fluid
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evidently comes from the surface of the skin of the auditory canal
generally. 1 refer to eases of diffuse inflammation—probably of
gouty origin—of the skin lining the external auditory canal. In
a third class of cases the discharge may come from a very limited
area of the canal, as from a circumscribed uleeration or from a
mass of granulation tissue ; both of these lesions being indepen-
dent in charaeter, and not having any connection at the time with
deeper middle-ear trouble. Such cases are by no means common ;
and still more rare are those in which the discharge comes from an
abseess which lies below, or in front of, the external auditory
canal, or in the parotid region, and forees an outlet for itself
through the wallz of the eanal. 1Inthe great majority of instances,
however, the discharge comes from the middle ear, through a
perforation in some part of the drum membrane, or through the
goft tissues situated just above the membrane and known as
Shrapnell’s membrane, or finally through a fistulous echannel in
the adjacent wall of bone. It is possible, also, that a portion of
the abundant watery discharge which is observed to follow a fall
or blow upon the head may represent an escape of eerebro-spinal
fAluid.

Duration.—A discharge from the ear, which continues through
weeks, months, or even vears, is almost sure to be of middle-ear
origin: and vet there are occasional exceptions to this rule.
When, for example, a diffuse gouty inflammation of the canal
progresses so far as to involve the surrounding walls of bone,
there is apt to be a fairly active discharge, and it may go on for
a long period. From the mere fact that a discharge is intermit-
tent in character, we can draw no safe conclusions as to the source
from whieh it comes.

Physical Charactleristics.—A thin, watery fluid is the usual
type of the discharge which takes place in the earliest stages of
an acute middle-ear inflammmation. When the discharge from an
inflamed tympanum becomes mucoid in character, we have a
right to infer that it is being seereted by the glandular structures
in the walls of the Eustachian tube or in the anterior end of the
tympanum, near the orifice of the Eustachian tube. In exeep-
tional eases a mueoid discharge may come wholly from an inflamed
external auditory canal (inner half). A bloody or blood-stained
discharge indieates, in aeute cases, a high degree of fulness of the
blood-vessels belonging to the parts, or even a rupture of some of
them ; in chronie cases it indicates the development of granula-
tion tissue, the newly produeced and delicate-walled blood-vessels
of which have ruptured at one or more places. Brownand brown-
ish-black discharges ecan usnally be traced to an area of diseased
bone located somewhere in the epitympanic space or in the region

of the mastoid antrum. A copious discharge, persistent in char-
4
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acter and consisting almost entirely of ereamy pus, points almost
invariably to mastoid disease, either involving the antrum alone
or, as is more commonly the case, a larger or smaller portion of
the neighboring pnenmatie cells at the same time. A foul-smell-
ing discharge may come from any part of the ear, and must not
be accepted—as is often done—as evidenece of the existence of bone
disease. The foul odor simply indicates a stagnation of the dis-
charge in some part of the external anditory canal or the middle
ear, to which air has access, and where, therefore, decomposition
is almost sure to take place.

VERTIGO.

This symptom is often encountered in otologieal practice. The
mere act of syringing the ear is competent to produce vertigo in
a perfectly healthy ear. Manipulations of the membrana tym-
pani and inner half of the external auditory canal, with a probe
or curette, even when carried out with gentleness, are competent
to produce the same symptom. A plausible explanation of this
phenomenon is, that the irritation of the membrana tympani or
adjacent walls of the external auditory canal induces an@mia of
the brain through reflex vaso-motor spasm. The same symptom
may alzo be produced in other ways than those already mentioned ;
as, for example, by undue pressure exerted upon the stirrup (ob-
structed Eustachian tube ; direet pressure by a polypoid growth,
by a laminated mass of exfoliated epithelinm, by a probe, ete.),
by injections of peroxide of hydrogen into the vault of the tym-
panum, ete. Doubtless in these cases, too, the explanation given
above will hold good, and we do not need, as it seems to me, to
eall to our aid the sense of equilibrinm which is supposed to reside
in the semicircular canals of the auditory labyrinth. The exces-
sive pressure exerted by the stirrup npon the contents of the
labyrinth is sufficient to cause irritation of the ordinary sentient
nerve fibrils with which that region is supplied, and these, in turn,
are so related to the vaso-motor nervous system, that spasm of the
neighboring cerebral arterioles follows as readily as when the
original irritation is applied to the external auditory eanal, to the
drum membrane, or to the muecous membrane lining the vault of
the tympanum.

SENSATION OF NUMBNESS AROUND THE EAR.

In various affections of the ear it is not an uncommon experi-
ence to hear patients eomplain of a peculiar sensation of numb-
ness in or about the ear. The ear feelsdead, they say. Hitherto
I have attached so little importanee to the symptom that I have
not even taken the trouble to ascertain more exact data respect-
ing the limits of this area of numbness, whether the sensation
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varies in intensity, and under what circumstances the patients
become conscious of its presence. 1 remember, however, that
some of the patients have spoken of this numbness as being par-
ticularly noticeable when they brushed their hair on the corre-
sponding side of the head, or when they passed their fingers
lightly over the auricle and adjacent skin surfaces. Others have
been consecious of the numbness even when these parts were not
touched. I have refreshed my memory by eonsulting Quain’s
Anatomy, and | find that the relations of eertain branches of the
trifacial nerve to the middle ear and external auditory canal are
such that one ean readily understand how inflamnmatory pro-
cesses in the regions named may, in eertain individuals, induce
sufficient pressure upon these nerves (through inflammatory ex-
udation) to give rise to the symptom whieh is here under consid-
eration. Forexample, the branch of the superior mnaxillary nerve
which supplies the integument over the malar bone passes
through the aqueduetus Fallopii, directly above the tympanie
cavity. Then again, the auriculo-temporal branech of the inferior
maxillary nerve passes outward between the ear and the tem-
poro-maxillary articulation, and supplies the skin of the external
auditory eanal, portions of the auricle, and the greater part of
the temporal region. The symptom of numbness in and around
the ear should therefore be added to the list of phenomena which
may be observed in inflammations of the drum cavity and exter-
nal auditory canal,



CHAPTER 1V.

DISEASES OF THE AURICLE.

EczEMA.—Among the children of the poorer classes eczema of
the auricle is an extremely frequent disease. If less frequent
among the children of the well-to-do elasses, it is certainly by
no means a rare affection even among them. Again, in old
age and in the middle period of life, it is quite a common disease.
In a eertain portion of the eases it develops on other portions
of the skin at the same time, ¢.¢., on the hairy secalp or in the
mastoid region. In children it is often associated with a con-
junetivitis, and the coexistence of the two dizeases suggests the
probability that the irritating secre-
tions of the auricle have been trans-
ferred by the child's fingers to the
eyes.

In its mildest and simplest form,
eczema of the auricle manifests itself
as a reddening and infiltration of the
skin at one or more points. The fa-
vorite places are those spots where
the skin is folded upon itself, as the
fossa helicis, and the angle behind
the ear, where the skin is reflected
from the auricle upon the mastoid
process. The disease is observed at
Fig. 20.—Auricle. ah, antihelix; least equally often at the orifice of

af, antitragus ; ¢, concha {fossa the wexternal auditory eanal, and ex-

conchae); b, helix, I, lobule; o, or- = 2

ifice of external auditory canal ; tending from there forward over the

B RS S LD I UReE ) tragus, and downward over the
lobule—in other words, at points where there is apt to be a
good deal of friction, or where an irritating discharge from the
meatus may act as an exciting cause. At a later stage these
reddened and infiltrated spots seerete a fluid which soon becomes
inspissated, forming erusts or seabs. In many cases actual
uleeration takes place beneath the scabs; and thisis partienlarly
apt to oceur in the incisura intertragica, in the fossa helicis (see
Fig. 20), and in the angle behind the ear. In exceptional cases
the entire auricle and immediate surroundings present an almost
continnous mass of scabs.

In another group of cases, a desquamative process, confined to
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certain portions of the auricle, seems to constitute the most
charaeteristie, if not the only, manifestation of the disease. The
intervening portions of the skin appear to be perfectly healthy,
and even those parts which are desguamating or are covered with
scab-like formations, often present a pale and uninflamed ap-
pearance. The term chronic eczema is usually applied to this elass
of eases, but it may be applied with equal justice to almost all
cases of eczema of the ear in adults.

The prognosis of the disease is good. In the majority of cases
we may confidently expeet to restore the auricle to an apparently
natural eondition in a short time. In children, partieularly, we
may look for a very prompt clearing up of the affected skin, and
the cure is likely to prove permanent. In persons past middle
life it is well to give a more guarded prognosis; for although we
may sueeeed in promptly restoring the part to a seemingly healthy
condition, a relapse is almost sure to come, and that, too, at an
early day. The gouty or lithi#emie state is the real disease in
these eases, and not this limited area of inflainmation of the ear.
Hence the temporary character of the effects produced by loeal
treatment. When a well-marked gouty attack involves the fing-
ers or toes, a spontaneous and, sometimes very striking subsidence
of the eczema of the ear is observed. A vigorous purge will alzo
at times produee the same beneficial effects, Every now and then
in the ecourse of a echronie eczema, the auricle passes through an
attack of what appears to the observer to be erysipelas. The or-
gan becomes uniformly red, swells up to two or three times its
natural size, pits on pressure, and is painful to the toueh. Gradu-
ally, the redness and swelling disappear, and the auricle, in the
course of four or five days, returns to its former state. Whether
these attacks, which recur repeatedly in certain cases—some
times as often as twice in the course of a month—are really ery-
sipelatous in character or simply represent a diffuse acute exa-
eerbation of the eczema, I am unable to say. As the inflamma-
tion does not extend bevond the auricle and external auditory
eanal, it would seem more proper to look upon it as non-ery-
sipelatous in character.

Treatment.—Careful inquiry should be made, first into th
character of the patient’s diet, and then into that of his habits
with regard to bathing and outdoor exercise. In children a comn
plete and permanent cure may often be attained by simply regu-
lating the diet to suech simple articles as milk, oatmeal, hominy.
fresh meat and vegetables, and light bread. Pastry, pies, cakes,
salt meat and pork, tea and coffee must be rigidly excluded. In
adults, it will generally be found easier to induce the patient to
take an adequate amount of exereize in the open air, than to per-
suade him into excluding certain articles of food from his daily
fare. If possible, he should be mdueed to do both.
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Loeal applications form a very important part of the treatment
of eczema of the auricle. In the acute stage, if there happen to
be pain and tenderness, it may be desirable (though only in
adults) to apply leeches (or, better still, Bacon’s artificial leech,)
for the purpose of allaying the pain and diminishing the inflam-
mation. It is rare, that loeal blood-letting seems however,
indicated in these aeute cases. If it be resorted to, the
region immediately in front of the tragus and that direetly be-
hind the auricle, are the spots which should be selected. Cloths
dipped in some cooling and astringent lotion, such as the lead
and opium wash, or in simple water to which aleohol or ean
de cologne may be added in varying proportions, will generally
be found sufficient to allay all the acute symptoms, Afterward,
if no erusts have formed in the meantime, we may apply some
oleaginous preparation directly to the affected skin. If erusts
have already formed, these must first be removed with a sponge
dipped in hot water ; and if the skin is actually uleerated, I am
in the habit of eauterizing such uleers lightly with nitrate of
gilver in the form of a bead fused upon the end of a probe or a
steel cotton earrier.

Cleansing the inflamed parts constitutes an important feature
in the treatment of eczema of the auricle. About twice a day a
lather of Castile soap should be applied with a camel’s hair
brush. Then this should be washed off gently with tepid
water ; and finally, after the skin has been cautiously dried—the
minimum amount ‘of friction being used,—some suitable oleag-
inous preparation should be thoroughly applied.

The chief value of the different oleaginous preparations lies, I
imagine, in their power to exclude the air from the parts affected
rather than in the medicinal virtues of the drugs which enter into
the ecomposition. There can be very little doubt, however, that
some of these drugs do exert a decided curative influence. This,
I believe, is true more particularly of the oil of Cade and of cer-
tain preparations of lead. I formerly used the oil of Cade in the
formn of an aleoholie solution (one or two drachms of the oil to
seven or six drachms of aleohol), and obtained fair results from
its use. Not infrequently, however, I found that the inflam-
mation was aggravated by these strong preparations. Of late I
have substituted vaseline and vaseline oil for the aleohol, and am
well satisfied with the results which I now obtain with this com-
bination. Very weak preparations (two drops of oil of Cade to one
drachm of vaseline or vaseline oil) seem to accomplish the desired
effects. The patient is advised to apply the remedy twice a day,
at night just before retiring, and again the next morning. At
night it may be applied very freely, as some kind of eap can be
worn for the purpose of protecting the pillow. In the morning,
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if the patient iz obliged to leave the house, the preparation should
be applied so lightly that the ordinary observer will not be able
to discover its presence.

Of the lead preparations, I have used only one, #iz., Hebra's
diachvlon ointment. The formula for this ointment, as prepared
in Vienna, is (aceording to Gruber)' the following :

B Oleiolivarum optimi............cc0.0... 2 XV,
BT e el U e e % iij. et 3 vj.
Coq. l. a. in unguentum molle, dein

adde 3 ij.olei lavand.
M. Ft. unguentum.

Unfortunately, it iz not always easy to proeure this ointment
even in a large city like New York, and for this reason I have not
prescribed it as freely as I have the oil of Cade preparation. In
one or two instances I have known it to prove successful when
all the other well-known remedies had failed.

The benzoated oxide of zine ointment is a favorite remedy with
many physicians. 1 have used it a great deal in children, and
have been in the main well satisfied with the results. Vaseline
alone or vaseline oil, in mild eases, seems to accomplish nearly as
good results as are obtained by the employment of the other rem-
edies mentioned.

Finally, in a eertain proportion of the thoroughly chronie cases
in which all the ordinary preparations seem to have been power-
less to effect even an amelioration of the unsightly condition of the
ear, decided good may be accomplished by painting the diseased
parts thoroughly (after all oily substances have been removed),
from time to time, with acetum cantharidis.

It is a common mistake to stop using the local applications as
soon as the ear appears to have regained its natural condition.
It will be found safer to continue the treatment faithfully for at
least a week or ten days after a cure has apparently been effected.

Simple Diffuse Inflammation of the entire auricle is observed in
its purest type in cases in which hot poultices have been used to
excess.  After the auriele has been exposed for a certain length
of time to the combined effects of the heat and the moisture, it
becomes highly congested and slightly tender to the touch. The
appearance of the organ is precisely the same as if it were affected
with acute ervsipelas. If the exposure is kept up for a still greater
length of time, the auricle becomes quite painful and very much
swollen. Absecesses, I am told. may even form at different points.
As already stated in the preceding section, such a general inflam-
mation of the auricle may develop in the course of an eeczema,

1 Ueber Eczem am lusseren Ohrtheile. Monatsch f. Ohrenheilk. Nov., 1867,
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and I have oceasionally seen it in conneection with a eireumseribed
inflammation of the outer portion of the external auditory canal.
In these cases, however, it was not quite clear whether the diffuse
inflammation of the auriele was to be interpreted as an actual ex-
tension of the more localized process in the meatus, or as the re-
sult of the application of hot ponltices. Cooling applications and
the removal of the exeiting cause suffice to relieve the inflamma-
tion.

Hiematoma Auwris ; Perichondritis.  (Othematoma ; Chondiro-
malacia ;. Chondromalacosis,)— These conditions are so closely
allied to each other that it is better, I believe, to consider them
together in one section. The term hmmatoma auris, or oth@®ma-
toma, is usually applied to a peculiar swelling of the auricle,
which is most frequently observed in the insane, and which is
chiefly due to the escape of a varyving quantity of blood either
between the eartilage and the perichondrinm, or into the sub-
stance of the eartilage. The term perichondritis is restrieted to
those eases in which the symptoms of redness, pain (usually slight),
and slowly inereasing swelling, point very decidedly to processes
that are chiefly inflammnatory in tbeir nature. With othama-
toma of the insane 1 have had no practical experience whatever,
and must base my remarks wholly npon information gained
through reading ;: with perichondritis I have also had very little
experience, as the disease is comparatively rare. I am persuaded,
however, that no sharp dividing line ean be drawn between the
two classes of cases, whether considered from an etiological, a
pathologieal, or a therapeutiecal standpoint.

Lxposure to severe cold or extreme heat produces an inflamma-
tion to which the term perichondritis may fairly be applied.
Violenece may also produee the same pathologieal manifestations,
Finally, in a few eases, no exciting cause can be diseovered ; the
disease is then sgaid to be idiopathie. In these cases the patients
are generally found to be in a poor state of nutrition, and, in the
absence of any other adequate cause, we are almost compelled to
assume that some loeal nutritive disturbances—probably of the
same nature as those which are now generally admitted to be the
chief factors in the production of the typieal othiematoma—have
given rise to the perichondritis.

The pathology of oth&matoma proper has for many years past
been a fruitful subjeet for diseussion. Some advocate the doe-
trine that this lesion is peculiar to the insane, and depends upon
a pathological eondition of the brain. This is the view taken by
the late Dr. Hun,'of Albany, who has written a very interesting
paper on the subject of hematoma auris. Others maintain that
the lesion is alw ays l}rn{luwd h} violence, and that it oceurs more

1 A.menuuu.]ruurnal -:-f Insanity, July, 1870,
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frequently among the insane, simply because they are peculiarly
liable to violence. Finally, a third party maintains that the
oth®matoma is not one of the pathological lesions of insanity,
but that the surroundings of the insane, and the debilitated con-
dition which so generally accompanies insanity, are the real
reasons for its so frequent oceurrence among that elass of individ-
uals. Thisisthe view taken by Virchow in his treatise on tumors,
and the exhaustive researches of Ludwig Meyer,' Pareidt,* Gud-
den.? Pollak, and Haupt,® eonfirm it in the strongest possibls
manner, The essential facts developed by these investigations
are the following :

First, degenerative echanges are quite uniformly found in the
cartilaginous framework of the auricle in ecases of othsmatoma
of the insane. These changes are of such a nature that Pareidt
very properly termed the disease a chondromalacia,® or soften-
ing of the eartilage. The progress of the affection is deseribed by
Ludwig Meyer essentially as follows : Ha&matoma auris begins as
a degeneration and softening of the cartilage at one or more spots,
A gelatinous material takes the place of the hard ecartilage. As
the degenerative process goes on, newly formed blood-vessels
shoot out from the perichondrium, or from the vessels that pierce
the eartilage at different points, into these softened spots. The
newly formed eapillary vessels are quite large, and their walls
are very thin and richly supplied with nuelei. Thus we have
two different processes going on side by side at the same time—
a softening of the cartilage, and a granulation process on the
part of the perichondrium.

In the second place, a eareful macroscopical and mieroscopical
examination of a large number of ears, taken from patients who
had died from all sorts of diseases in the hospitals, but who had
never manifested any symptoms of insanity, reveals the fact that
precisely the same changes as those just deseribed take place in
the aurieles of the mentally sane, According to the statement of
Pollak, whose researches are among the most recent, small
nodules, varyving in size from a mustard-seed to a lentil, are
occasionally found in the eartilaginous portion of the external
meatus, and especially in the anthelix. In these, when eutopen,

t Virchow’s Archiv. f. path. Anat., ete. Bd, XXXTII, Heft 4, 1865,

2 e Chondromalacia, ete. Dissertatio Inauguralis. Halle, 1864.

3 Ueber den Mikroskopischen Befund in traumatisch ge:i]il"guﬂeu Ohrknorpel.
Virchow's Archiv. f. path. Anat. Bd. LL 4. p. 157 : LIL 2, p. 308.

4 Monatschrift fiir Ohrenheilkunde. Berlin, July, 1879. (Reviewed in Vol. I. No.
4 of the American Journal of Otology).

s Gustay Haupt: Ueber das Othsmatom. Dissert. Inauvgur. Wiirzburg, 1867,
Reviewed in A. 1. O. vol. iv., p. 143. (Marked changes found in the cartilage of the
apparently healthy ear of an insane person whose other ear had been the seat of a
well-marked othazmatoma.)

6 Loosely used in the sense of chondromalacosis, which means a soffening of the
cartilage. According to Kraus (Kritisch-etymologisches medicinisches Lexicon.
Gittingen, 1844), the term chondromalacia means simply a soffness of the cartilage
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it is easy to detect. even with the naked eye, a departure from
the normal condition of the retieular eartilage ; in some cases, in
fact, it will be found that a distinet cavity has already formed.
Microscopie examination also reveals spots where the eartilage
has broken down into a mass of granules, and others where evi-
dences of new growth of tissue are distinetly recognizable.

In the third place, the number of instances of the oceurrence of
fully developed oth@matoma in persons who are perfectly free
from any mental disorder whatever, is constantly inereasing.

These facts justify the belief that insane persons are more liable
to the disease under consideration, simply beeause malnutrition
reaches a higher grade among them (taken as a class) than among
the mentally sound. The new growth of unusually large and
thin-walied eapillary blood-vessels also furnishes an explanation
of one of the most striking phe-
nomena of othsmatoma, viz., the
escape of a comparatively large
amount of blood, either between
the perichondrium and the ecarti-
lage, or into the substance of the
cartilage. It ean readily be under-
stood how a very trifling exciting
cause, such as a slight blow, the
pressure of a hard pillow, or even
the reflex congestion following some
mental emotion, may lead to the
rupture of one or more of these
delicate vessels and produce the
charaeteristic  aceumulation  of

: i blood.

Fie, S ematoma of Upper Part Byternal Appearances—In a case

size.) of well-advanced perichondritis
the alterations produced in the external appearance of the
auricle are very striking. Where the skin is not stretehed by an
abundant exudation of fluid between it and the ecartilaginous
framework, the surface will be uneven—broken up into furrows
and doughy-looking hummoeks, as shown in Fig. 22. Sometimes
this uneven surface persists even after the skin has been distended
by fluid exudation (See Fig.21.) The color varies. Generally
the skin is livid red or at times even a dark purple,

Course of the Disease in the Mentally Sene.—It rarely happens
that the physician has an opportunity of seeing a case of idio-
pathie perichondritis in its incipient stage. The patient gener-
ally waits until the discomfort or pain is sufliciently great to
make him feel the need of medieal aid, and usually by that time
the disease has reached its highest stage of development. The
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following case is a good example of an idiopathie perichondritis
of a comparatively mild type.

Female, thirty years of age, saleswoman in a retail shop, and
in decidedly poor general condition. She presented herself at the
N. Y. Eyve and Ear Infirmary, on the 1st of November, 1878, and
eave the following history : About ten days ago she first notieed
some irritation at the upper part of the right auricle, not far
from the helix. She had not received any injury at this point,
nor eould she think of any other eause for the development of
the soreness in that particular place. In the course of afew days,
a circumseribed swelling developed at thisspot, and she then con-
sulted her family physician. He made two small incisions into
the swelling, one at the upper, the other at the lower limit of the
tumor, evacuated the fluid contents, and then passed a seton into
one opening and out through
the other. After this, the au-
ricle swelled up rapidly and
became very painful. At the
time of her visit to the In-
firmary, the tumor was fully
as large as a butternut. It
wresented a smooth, red, and
mflamed appearance, and
oceupied the anterior aspect
of the upper two-thirds of
the auricle. There was also
some @dema of the skin
above and behind the ear.
The seton was still in place,
and on removing it a thin
fluid spurted out from one of
the openings. By aid of the
probe it was ascertained that
a large eavity existed, the
posterior wall of which
seemed to be formed by the
denuded anterior surface of
the cartilage. The two open-

i]]g‘q were converted into one Fi6. 22.—General Perichondritis of the Au-

by an incision, the cavity [iets. fanlting ia marked dimigtion
was carefully cleansed, and a  in size o fthe entire organ. (After Benni,
tent was introduced to pre- in Comples Rendus du Troisiéme Congres
vent the Ellf.'j,'ﬁ'!-‘:? of the wound International d'Otologie ; Bale, 1855,
from uniting. When the contents of the cavity were evacuated,
it was observed that the larger part consisted of thick, almost
gelatinous pus, while the smaller part was apparently a thin
gerum. The patient waa ordered to take twenty drops of
the muriated tineture of iron three times a day, and to lay cloths
wet with the lead and opium wash upon the inflamed auricle.
On the second day of November she visited my office, and
reported that the pain had very markedly abated. 1 removed
the tent and, in so doing, afforded escape to a moderate amount
of thick pusand some thin, serous fluid. The parts surrounding
the cavity were found to be still very much swollen. From the
uniform smoothness of the posterior wall of the cavity it was
inferred that no destruetion of eartilage had taken place, and that
the disease was, strictly speaking, a perichondritis, with effusion
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between the eartilage and the perichondriumm. From this time
forward the patient was visited regularly by my colleague, Dr.
George B. Hickok. The eavity was daily eleansed, and then
nml:-pml out with tineture of iodine ; afterward, moderate press-
ure was applied, for the purpose of keeping the walls of the
cavity in tlltml apposgition.! In less than three weeks the eavity
had completely healed, and the auricle had so so nearly returned to
its natural eondition that there could no longer be any reasonable
doubt about the speedy disappearance of all traces of the disease.

Chimani * reports an equally typical case of idiopathie perichon-
dritis, which oceurred in a young man, twenty-three vears of age.
The swelling was ineised, and complete recovery took place in a
little more than four weeks, without any deformity. Wendt ?
reports a similar instance of the development of a ** spontaneous
hiematoma™ in a strong and perfeetly healthy young man, twenty
vears of age. Brunner ? also reports a similar oceurrence in a per-
fectly he: l]th]ﬁ']nilllllludl twenty-two years of age. In this case,
however, it is quite probable that the cartilage was primarily dis-
eased, as a certain degree of deformity remained after the parts
had healed. Furthermore, the patient had already a few years
previously experienced a similar inflammation of the other auricle,
and an examination revealed the fact that some deformity still
remained at the seat of this former attack.

In a second case which came under my observation, almost pre-
cizsely the same conditions were presented as in the ease which 1
first described. The same plan of treatment was followed, and
very nearly all traces of the disease disappeared. The two cases,
however, differed from each other in the following particulars :
a frost-bite was clearly the exciting eause in the latter instance ;
and., furthermore, the contents of the sae were sufficiently bloody
to communicate a bluish tint to the outside of the tumor. As no
notes were kept of this eaze, 1 eannot say positively whether the
fluid eontents of the sac were simply stained with the coloring
matter of the blood, or whether solid elots were also found to be
present.

Dr. Charles J. Kipp, of Newark, N. J., has reported * a some-
what similar ease of perichondritis—or spurious oth@&matoma, as
he terms it—of both auricles, the result of a burn.

*“The auricles were pushed out from the head, and the
upper two-thirds of both were pear-shaped. The swelling was
greatest at the top, and measured about an ineh and a quarter

from before backward. The auricles were hot and very
sensitive to the touch. The surfaces of the sw ellmgs were

=T1.-. 0 t..];mrt and flat hits uf w u-:_;.{l were employed for this ]Imr'pﬁbe one being
placed behind, the other in front of the swelling, and rubber bands ‘r:rm:uis used to
exert the requisite pressure. The localization of the pressure was secured by inter-
posing snitable pads of sheet lint between the skin and the bits of wood.

2 Archiv filr Ohrenheilkunde, Bd. 11, 8. 169.

3 Ibidem, Bd. I11, 5. 29,

4 Thidem, Bd. V., 8. 26,

5 Transactions -.:f the American Otological Society for the year 1873.
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convex and smooth, and the skin of normal ecolor, but it
looked as if it had been blistered. Fluetuation could be dis-
tinetly felt in both. An ineision through the entire length of
each swelling gave escape to a considerable quantity of a
vellowish, glairy flunid. The swellings did not collapse after
the evacuation of their contents. In each was found a cav-
ity of about the size of a hickory-nut, lined by a smooth, shining
membrane. The anterior wall of each wasabout a line thick, and
was apparently eomposed of thickened perichondrium ; the pos-
terior wall was formed by the cartilage. Under the daily appli-
eation of tincture of iodine to the interior and exterior of the
swellings, the anricles gradually diminished in thickness, and at
the end of two months they had regained their normal size and
shape. The only deformity remaining when 1 last saw him was
a wrinkled condition of the fossa helicis.”

Finally, in a third ease which came under my observation, the
conditions found were essentially different from those observed
in the two preceding cases.

The patient, a man thirty years of age, and in robust
health, consulted me on the 1l1th of December, 1878, He
stated that four vears previously both of his ears had been
frost-bitten, and that from that time to the present he had had
four sores on the left ear and two on the right, as the results of
the acute inflammation which immediately followed the freezing
of the parts. All efforts to make these ulcers heal permanently
had failed, although during the summer season some of them
would present all the appearances of having spontaneously
healed. As soon as cold weather returned, however, these spots
again became scabbed over. Upon examination, 1 found four
gpots on the left auricle and two on the right, ocecupied by seabs
of moderate thickness. They were nearly eircular in shape, and
measured from five to eight millimetres in diameter. Five out of
the six scabs were located on the outer aspeet of the helix, above
the level of the orifice of the external auditory canal ; the sixth
was located on the anthelix, on the same level with the external
orifice. T'he edgesof the seabs seemed to rest upon healthy skin.
After they had been removed, it was ascertained that they each
covered an uleer with sharply defined and undermined edges,
The bottom of each uleer was smooth, hard, and of a pale color.
The undermined edges had amarkedly bluish hue, which faded
gradually into that of the perfectly sound skin.

Nitrate of silver, tineture of iodine, and pure nitrie acid were
tried in sueeession, at brief intervals, but none of these reagents
seemed to induce the slightest evidence of a healthy reparative
process. |1 then tried the following plan : with a pair of curved
and slender-pointed scissors I ent away the bluish undermined
edges ; then, assoon as the bleeding had ceased. 1 applied com-
pound tineture of iodine freely to the base of the uleer, and to
the surrounding raw surface. A very thin laver of cotton-wool
was next laid upon the exposed surface, and then liguid collodion
was applied for the purpose of supplyving an artificial scab. At
the end of three or four davs the collodion and cotton were
remnoved and the uleer was found to be healing slowly both from
the edges and from the bottom. The compound tineture was
applied a second time and the wound was sealed up again with
eotton and eollodion. Nine such applications in all were made
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during the latter part of December, and on the second dayv of
.]-unu.lh I found the newly formed skin firm and dry over the
spot which before had been the seat of the ulecer. The depression
of the surface at this point was too slight to attraet attention.

The remaining ulcers were treated in much the same manner
as the first one, and with equally good results.

In the cases deseribed above it is reasonably safe to assume
that the eartilage itself was éither not at all involved, or at most,
only very superficially. The term perichondritis seems therefore
more appropriate for this class of eases than either of the other
expressions—othematoma and h@matoma auris. It would be
better if we could abandon the use of these two terms altogether
and employ some term which indieated the essential nature of
the disease, and not merely one of its comparatively unimportant
manifestations—the escape of blood into the tissunes. Pareidt's
chondromalacia (or the correct expression, chondromalacosis) is
certainly the best terin that has thus far been proposed. 1 hesi-
tate, though, to urge the abandonment of terms to which we
have all been habituated for so long a time.

1 have already said that this chondromalacosis is oceasionally
observed among the mentally sane. Through the courtesy of
Dr. Oren D. Pomeroy, of this city, I once had the opportunity of
seeing a very marked instance of this disease.!

The patient, a cooper, forty-two vears of age, and of
perfectly sound mind, gave the following history: In the
early part of May, 1874, he experienced a violent pain in
the right ear, which continued for eleven days, with very
little abatement. A discharge of thick ereamy pus then
made its appearance in the external auditory canal. Five
days after the discharge began, he presented himself at the
Brooklvn Eve and Ear Hospital. Owing to the swollen condition
of the eanal it was not found posgible at that time to determine
satisfactorily whether the disease had commenced in that region
or in the middle ear. In the course of a few days the swelling
extended ontward from the ecanal, and involved the auricle, caus-
ing it to become very much thickened. An ineision made in the
gewelling gave exit only to a thin, serous fluid. An opening in
front of the meatus and just below the tragus afterward formed,
from which the discharge was more purulent in character. On
the 1st of September, when Dr. Pomeroy first saw the patient, a
large abseess oeceupied the region of the fossa conehs, and ex-
tended upward, downward, and backward, involving at least
half the area of the auricle. In front of the meatus, near the tra-
gus, was a cireumseribed swelling, with a fistulous opening in its
apex. The large tumor was somewhat nodulated, but fluctuation

was easilv recognized throughout, both in front and behind. An
incision was made ]]nhn*rmrlv where the wall of the abscess was
very thin, and about five drachms of pus were evacuated. On
exploration with the finger, it was found that the cavity of the
{LI]HPPI-H was bounded, both In front and behind, by integument

—

1 This case is remrted in r::'letml in the Transactions of the American Otological
Bociety for the year 1875,
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and connective tissue only, the cartilage having entirely disap-
peared from the region involved. At subsequent times =small ab-
scesses made their appearance in other localities, viz.: in the re-
gion of the lobule, three ; in the tragus, one ; in the upper portion
of the helix, two. The larger cavity closed in three weeks with-
out special treatment, beyvond a thorough daily cleansing with
tepid water. The discharge fromn the abseess in the helix was
somewhat glairy in character. Early in November the last ab-
scess healed, and the auricie then presented the deformed appear-
ance shown in the eut accompanyving the published report of
the case.

This case, when studied in the light of Mever's and Pollak’s in-
vestigations, adds strength, it seems to me, to the theory that
oth@#matomata owe their origin primarily to a softening of the
cartilage in spots. An intercurrent aeute inflammation of the
skin, or of the perichondrinm at somne one spot, may be required
to fan these smonldering fires into a rapidly destructive conflag-
ration, such as that observed in the present instanece ; but, with-
out the predisposition supplied by the existence of several centres
of softening in different parts of the cartilage, it is difficult to un-
derstand how an inflammation, beginning in the middle ear or
external auditory eanal, and extending to the auricle, should re-
sult in such serious damage to the cartilaginous framework.

Wendt.! under the heading, ““A Case of Subacute Inflammation
of the Cellular Tissue of the Auricle,” deseribes a case which cor-
responds in all essential partieulars with the one just narrated.
With this exeeption, 1 can find no other ease on record in which
the extent of the destruction of the ecartilage and the degree of
the deformity resulting therefrom were so great as in Dr. Pome-
Toy's case,

The case reported by Dr. Roosa, under the title of ** Deformity
of the Auricle, resulting from Inflammation of the External Au-
ditory Canal,” seems to me to belong properly to this eategory.?
The subjeet is one of such importance that I make no apology
for giving somewhat in detail the history of this caze.

The patient, a female, forty vears of age, consulted Dr. J. Orne
Green, of Boston, on the 13th of November, 1871. She was then
suffering from a diffuse inflammation of the meatus, of one week’s
standing. * The swelling was greatest about the middle of the
meatus, closing the passage there. There was not much swelling
externallyv., During that week she had a furuncle on one evelid,
and when seen was suffering from inflammation of one ala of the
nose.”  As the application of poultices failed to reduce the swell-
ing. Dr. Green made an ineizion nearly the whole length of the
meatus. This evacuated alittle pus and relieved the pain. Three
or four days later the ear began to swell again, and all the old

symptoms returned. Another thorough ineision was made, evae-
nating a little pus and causing slight relief. On the 22d of De-

t Archiv. fiir Ohrenheilkunde, Bd. IT1., <. 30,
2 Transactions of the American Otological Society, 1878, p. 123 (with an excellent
woodcul of the deformed auricle).
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cember—that is, several days after the last incision had been
made—she eame under Dr. Roosa’s eare.  The auricle, which had
in the meantime been poulticed a great deal, presented a some-
what reddened appearance. The whole meatus was oceluded by
a fungous growth springing from the middle of the anterior wall
of the auditory canal. Dr. Roosa removed this by a snare, ap-
plied nitrie acid to the base, and ordered the warm douche to be
continued. The patient’s general condition was not good. Tonies
were continued.  As the fungous growth still persisted in sprout-
ing after its removal, Dr. K. found it necessary to remove portions
of it from time to time. Toward the end of January the whole
auricle became very red, swollen, and tender. Fluetuation conld
be felt in different parts, and especially in the concha. Ineisions
were made at different times into these fluctuating swellings. A
bloody serum was evacuated, but no pus. “On February 12th
the canal had thoroughly healed, but tIIIH anriele was still swelled,
red, painful, and tender, and the natural features of the part, ex-
cept the helix, were removed by this swelling, so that the ear was
considerably deformed. The meatus was but a minute opening,
but when the walls were drawn apart the hearing was found to
be urimpaired. The membrana tvmpani was never affected
durir g the whole course of the trouble.” The patient returned
to Boston at this time, and was under the eare of Dr. Henry L.
SBhaw. The swelling of the auricle inereased, and at different
timesg incisions were made, and pus was evacuated. All active
inflammatory symptoms did not cease until during the following
April or May.

Dr. Lucien Howe, of Buffalo, some years ago reported a
case, which may possgibly belong in this same ecategory.’
The degree of deformity observed in this ecase, and eaused,
as Dr. Howe believes, by a chroniec purulent inflammation
of the middle ear, is so slight that, when examined by itself,
the auricle presents simply a somewhat peculiar appear-
ance. When, however, it is compared with the auricle of
the opposite side, where the middle ear shows no evidences
of ever having been the seat of a chronie purulent inflam-
mation, the deformity is seen to be quite marked. In the first
place, the auricle, as a whole, is considerably smaller than its
fellow ; and, in the next place, the fossa conch is noticeably con-
tracted and also more or less distorted in itsoutlines. It isa very
eommon experience, in eases of chronie purulent inflammation
of the middle ear, to find the external auditory canal greatly di-
minished in size from protracted inflammmation of its walls, but I
cannot reeall a single ease in which the auricle had become,
through similar causes, so deformed as to attract my notice. It is
quite possible that in cases where pus is discharged for weeks and
months eontinuously over the walls of the eartilaginons meatus,
over the posterior aspect of the tragus, into the fossa eonch:e,
and through the incisura intertragica, a chronic subacute peri-
chondritis may be kindled and kept up until a considerable

t Buffalo ‘i[udmul mu] E-:.ur;,u,al Journal, Ih c., 1870,
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amount of eieatricial tissue is produced. As the tendeney of this
newly formed tissue is to contract powerfully, it is easy to under-
stand how, in conrse of time, the auricle may become noticeably
diminished in size and otherwise twisted out of shape. But how
are we to distinguish these eases with certainty from those in
which the deformity owes its origin to an attack of chondroma-
lacosis ? This latter dizsease may perfectly well run its course
contemporaneously with a chronie otitis media purulenta ; in
fact it is not unlikely that the irritation produced in the canal
and vieinity by the stream of more or less acrid pus which flows
over it, may even fan into activity an otherwise latent chondro-
malacosis. A eareful inquiry into the past history of cases like
that which Dr. Howe has reported may in time solve some of
these questions which now must await a solution until our store
of faets shall have become larger.®

Diagnosis.—Perichondritis of the auricle presents, in its acute
stage, such salient features that no physician would be likely to
mistake it for any other form of disease. The conditions pre-
sented are praetically those of an abseess, generally of large size ;
but the abseess has peeuliar anatomiecal relations, and its contents
are usually different from those of an ordinary abscess. Thus,
we find, after an ineision has been made, that the eartilage forms
one wall of the abscess, and the perichondrium the other. We
also find that the contents of this abscess are composed, not of
thick, healthy pus, such as is usually found in aeutely formed
absecesses, but of a glairy vellowish fluid, or of a bloody serum,
or partly of thick pus, and partly of thin, yellowish serum.
From the external appearance alone it is impossible to decide
whether the abscess owes its origin to a burn, to a frost-bite, to
a blow upon the ear, or to nutritive changes in the eartilage or
perichondrium.

If, in addition to the perichondritis, softening processes are
going on in the subjacent eartilage, the combined destruetive and
proliferative ehanges may give to the auriele such a knobbed
and distorted appearance as to suggest the presence of eancer.
In Dr. Pomeroy's case | frankly eonfess that 1 leaned more toward
the diagnosis of epithelioma of the auricle than toward that of a
ehronie inflammation of the perichondrium. I had under my care
a short time previously, a well-marked ease of epithelioma of the
auriele, and the outward resemblance between that case and the
one I have just referred to was so strong that I could not help
being struck with it. Besides, 1 had never before seen a case of

.

! From a very superficial examination of the literature I find that three cases of
othezmatoma, in mentally sound persons, have been reported in addition to those
already mentioned, viz., one by Schwartze (Arch. f. Ohrenh., Bd. I1., £ 213), in which
a blow upon the ear was the exciting cause: and two by Brunner (Op. cit., Bd. V_,
5. ), in one of which a frost-bite was the exciting cause,

5
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chondromalacosis, and was not aware that it could produce such
extensive destruction of the cartilage in one part of the ear, and
such marked hypertrophy of the perichondrium in another. On
closer examination, however, an appreciable difference between
the two conditions can be made out even with the naked eve. In
ancer, for instance, the skin will be found to have lost its supple-
ness, and to be rongh and uneven on its surface ;: while in chondro-
malacosis the skin is either smooth or is eapable of being made
smooth by stretehing, and it ean readily be shown that the un-
evenness of surface is due to the unevenness of the subjacent
parts rather than to any ehanges in the skin itself. As a matter
of course, a microscopie examination of the suspected tissues
would set at rest all doubts about the correctness or incorrectness
of the diagnosis.

Prognosis.—The prognosis in this class of cases has reference
simply to the degree of deformity which is likely to result from
the disease. In simple perichondritis the prognosis is good. If
the abseess is opened early and freely, very little, if any, deform-
ity will be left after the parts have healed. In chondromalacosis
the degree of permanent deformity will depend chiefly npon the
extent of eartilage destroyed, and only to a slight degree upon
the inflammmatory thickening of the perichondrinm.

Tireatment.—Cases of perichondriti= or of chondromalacosis of
the auricle rarely come into the physician’s hands until a dis-
tinet eavity, with fluid contents, has formed. The most urgent
indieation in this stage of the disease is to relieve the tension and
prevent further separation of the perichondrium from the carti-
lage. This ean best be accomplished by making an ineision into
the swelling: not a small one, which will allow only the fluid
portions of the contents to escape, but a liberal one, that will
afford ample room for the thorough daily eleansing of the cavity.
1f the cartilage seems to be in a healthy condition, we may begin
at once, on the day following the inecision, to bring moderate
pressure to bear upon the separated cartilage and perichondrinm,
in the hope of thus hastening their union by adhesion. For this
purpose Dr. Hickok's eontrivance, deseribed on p. 44, will be found
very useful ; or two pads may be adjusted, one in front of and
the other behind the auricle, and a bandage may then be passed
over the top of the head and under the chin, in such a manner
as to keep the pads in position and exert moderate pressure upon
the walls of the eavity. Inaddition to the daily cleansing of the
cavity with tepid water, and the readjustment of the pads and
bandage, it is doubtful whether we can do anything that will
materially hasten the process of healing. My own preferences
would lead me to mop out the eavity with tincture of iodine after
each ecleansing, but I cannot say positively that this procedure
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materially hastens recovery. Instead of the simple tineture, the
compound tineture of iodine may perhaps be used with equal
advantage. In cases of chondromalacosis it would probably be
better to omit making pressure until we are confident that the
vrocesses of softening have come to an end. If new colleetions of
fluid form in other parts of the auricle, these must each be treated
separately, in exactly the same manner as the original collection.

Probably in a majority of these cases, it will be found desirable
to preseribe quinine, iron, cod-liver oil, and a more liberal diet.
It is unnecessary, however, for me to enter any more fully into
this azpect of the subject.

New-Growths. —Fibroid tumors of the auricle are observed guite
frequently among negresses, and oeecasionally among white
woinen, as a result of the operation of piercing the lobule, or of
the irritation cansed by wearing an ear-ring. Through the Kind-
ness of my colleagues 1 have had the opportunity of examining
two or three cases of this form of new-growth, but 1 have never
had a ecase under my immediate eare. The tendency to recur,
after apparently complete extirpation with the Kknife, is perhaps
the most interesting feature connected with these growths., In
one of the cases referred to above, the extirpated tumor—the sec-
ond or third return of the growth—was placed in my hands for
mieroscopic examination. To my surprise, the most careful
search failed to discover cellular elements in any part of the mass,
which was as large as a hickoryv-nut and slightly lobulated in
structure. The growth seemed to be made up entirely of fibrous
tissue, which appeared under the microscope in the formof wavy
bands.’

Next to the fibroma, epifhelioma is probably the commonest
form of new-growth observed in the auricle. The following is the
only case of this nature that has come under my observation.

The patient, a coachman, forty-three yvears of age, and otherwise
in excellent health, presented himself at the Infirmary with an
auricle which, at first sight, seemned to be affected with eczema.
The larger part of the upper half of the auricle presented, on its
anterior aspeect, an almost continuous mass of seabs. On the pos-
terior surface there was also one moderately large scab. Between
these erusts, and surrounding them, the skin presented a bright
red and infiltrated appearance, with quite sharply defined limits
at the points where it merged into the surrounding healthy skin.
After the seabs had been removed, it was found that they covered
quite deep uleers. At one spot, corresponding to the location of

the erust on the posterior aspect of the auricle, the cartilage was
completely destroved, and a mop of eotton-wool, at least four

t Caszes of fibroid tumor of the auricle have been reported by Bertolet (Trans. Amer,
Otol. Soc., 1871), Clarence J. Blake (Arch. Ophth. and Otol., Vol. TI1., No. 1. p. 87,
Burnett (Treatise on the Ear), and others. A \‘erﬁ interesting case of myxofibroma
of the auricle is reported hb‘tsthe late Dr. C. R. Agnew, in the Transactions of
the American Otol. Soc. for 1578, In this case the tumor returned four times after
the original operation.
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millimetres in diameter, eould readily be passed through the
opening from one side to the other. The orifice of the external
auditory canal was not involved. The patient gave the following
history of the development of the disease: During the previous
winter his right auricle had been frost-bitten, and the affected
portion had subsequently remained quite sore. Different plans
of treatiment had been tried, but the area of soreness had steadily
inereased despite all treatinent. As the neighboring glands were
not enlarged, I thought the progress of the disease might be ar-
rested, or at least be retarded, by excising the diseased portions
of the auricle. The patient’s consent having readily been ob-
tained, he was etherized, and, while he was under the influence
of the anmsthetic, a V-shaped piece, including the diseased tissues,
was excised by means of a strong pair of seissors. The remaining
upper and lower portions of the auricle were then fitted to each
other as neatly as possible, and held in eocaptation by means of
several very fine interrupted sutures. The wound healed
promptly, but very soon afterward fresh evidences of the disease
manifested themselves along the line of the cicatrix, showing
quite clearly that all the diseased tissues had not been excised.
In 1877 1 heard that the man was still alive. but could learn no
particulars with regard to the condition of the affected auricle.

The ease reported by Dr. J. Orne Greene, of Boston,' resembles
in all essential particulars, the one which I have just deseribed.
In his ease, however, the disease had made
further progress, and ecomplete amputation
of the auricle and eartilaginous portion of
the meatus was found necessary. Roosa?
and Burnett® each report a case, and the
latter gives full reference to the literature
of the subject.

In 1871, at the meeting of the American
Otological Society, I reported a case of
coriie humanum* of the auricle (Fig. 23).
gt e L gt =) U 2 The details of this case are as follows :

um of the auricle. The patient, a man 55 vears of age, and in
(About 34 natural size.) o404 general eondition, stated that nearly
two years previonsly he first noticed a small sharp point on the
top of the ear. He picked it constantly with his nails, until it
became sore. At the same time he noticed that what he sup-
posed to be a simple seab covering the spot. grew to be quite
thick, hard, and prominent. Whenever it reached such a size as
to be an object of disfignrement, he was in the habit of paring it
down with a razor. During the past two months it had grown,
he thought, rather more rapidly than before, and he was there-
fore anxious to have it removed.

At the timme when he visited me the growth presented the fol-
lowing appearances : a blunted, horn-like protuberance, three-
fourths of an inch long and nearly as broad aft its base, springs
from the upper and posterior portion of the left helix. Of a

1 Transactionz of the American Otologieral Society, 1870,
2 Treatise on the Dizseases of the Ear. New York, 1873,

3 Treatise on the Ear. Philadelphia. 1877,

4 Bee Rindfleisch ; Pathologische Gewebelehire, Leipzig, 1866, & 208,
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whitish color at its base, it gradually grows quite smoky at its
summit, which is more or less jagged in appearance. It is dis-
tinetly striated, the markings running in a shghtly divergent di-
rection from the summit to the base. At the extremity, and in
the widdle portion it is hard like horn, but near the base it ean
easily be compressed, though vet comparatively hard. The line
of demarcation between the growth and the normal skin is very
abrupt. There is no tenderness on pressure.

The patient having been brought under the influence of ether,
I made two converging incisions on either side of the base of the
tumor. The tissues included between these incisions comprised
every trace of the new growth, and the wedge-shaped wound
which remained was obliterated by approximating the opposite
edges of skin and Keeping them in close apposition by means of
fine interrnpted sutures. Union took place by granulation, and
at the end of the third week s=earcely a trace of the operation
could be detected. Six months later the patient was seen again.
There were no signs of a return of the growth. A small, sharp
point, however—similar, he says, to the one first noticed on the
ear—ecould be distinetly felt and seen on the outer surface of the
left eyelid.'

Miscellaneons Affections.—1 have never seen a case of herpes
zoster of the auricle, and must refer the reader, for information
upon this topie, to a monograph by Gruber? to a paper by J.
Orne Green, on ** Neuralgia in and about the Ear,” and to Bur-
nett’'s ** Treatise on the Ear.” 1 have also never seen a case of
lupus of the auriele. Strawbridge,.* of Philadelphia, reports one
case of the disease, and Neumann.* makes the statement that
the auricle is the favorite seat of lupus.

Syphilitic gummata and syphilitic ulcerations are occasionally
seen on the auricle. The following two eases are the only ones
that have come under my personal observation:—

First case. Male, mtat. 26. DMay 27, 1874, Syphilis (primary)
four vears ago. Sore throat and eruption on face last December.
Three weeks ago he began to have sowe pain in the left ear, with-
out tinnitus or noticeable deafness.  During the past week the
pain has been more pronounced, and there has been a slicht dis-
charge from the outer canal. Tragus and outer portion of meatus
red, swollen. and tender, especially superiorly. Deep ulceration
of the auricle at the commencement of the helix just above the
orifice of the external auditory canal. It measures fully half an
inch in diameter, and extends down to the eartilage.

The uleer was cauterized with the stick of nitrate of silver, and
three leeches were applied in front of the tragus. (Patient did
not return.)

Second case. Male, ®tat. 32, in a rather poor physieal condi-
tion, June 16, 1875. He is now suffering from syphilitie disease

1 Soon after the manuscript of this chapter had been sent to the printer’z I saw a
second case, of apparently the same character, in a lad fifteen years of age. The
situation of the growths was exactly the same in both cases,

. E:'smg Bliischenflechte am Ohre. Monatschrift fiir Ohrenheilkunde, IX, 5, May
in

3 Transactions of the American Otological Society, 1874,

4 Thid., 1878,

s Monatsschrift fiir Ohrenh. III., 5, May, 1869,
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of the nasal bones or cartilages, the contour of the noge being al-
ready disfigured. A large part of the fossa conch: of the auricle
is oecupied by a dry seab, from beneath one edge of which a little
pus escapes. The removal of this seab brought to view a round-
1zh uleer about the size of a three-cent piece. The ulcerated sur-
face, which was not depressed below the surrounding surface of
healthy skin, seemed to be composed of a =oft, suceulent tissue,
in places apparently papilliform in strueture. A single applica-
tion of a saturated solution of nitrate of silver caused the uleer
to heal entirely in the course of a few dayvs. It should be stated,
however, that the patient had been taking iodide of potassium
for some time previously.

Chimani reports an interesting case of cirsoid aneurism of the
auriele, involving the branches of the superior, anterior, inferior,
and posterior auricular arteries.' A somewhat similar case is
reported by Weinlechner.? Repeated injections of a solution of
the chloride of iron accomplished a complete eure in the former
case, but in the latter it was found necessary to ligate the earotid
artery.

In both of these cases a dilatation and perhaps lengthening of
existing arterial vessels constituted the chief feature of the dis-
ease, while in the ease of ' angioma cavernosum”™ reported by
Kipp,? an actual new-growth of blood-vessels appears to have
taken place. The case of an ** erectile tumor » of the auricle, re-
ported by Martin,® and referred to by Sehwartze,® was probably
of the same nature as that observed by Kipp. In the treatment
of these vascular growths Prof. Politzer recommends the employ-
ment of Paquelin’s thermocautery. If the tumor be of small size
he says that it may be destroved at a single sitting, but that in
the larger growths the eauterization should be confined to a lim-
ited area, and that the proeedure should then be repeated as
often as may be found necessary, at intervals of five or six days.
He also advises that, if any comparatively large artery (for ex-
ample the posterior aurieular) be found aecting as a feeder to the
growth, it should be tied percutaneously. According to the same
anthor, ligature of the earotid should not be resorted to until
after the repeated use of the cantery has demonstrated clearly
that the tumor cannot be destroved by itz emplovment. Success-
ful results following ligature of the earotid have been obtained by
Dupuytren, Mussey, and Weinlechner.

Cleft lobule, due to the wearing of ear-rings, i a comparatively
commaon deformity of the auriele. 1 have several times seen a
double eleft, but have never observed either the single or the
double cleft in a patient who considered the deformity sufficiently
great to impel her to have it remedied by an operation.

1 Archiv f. Ohrenheilkonde, Bd. VIII., S, 62,

z Monatsschrift f, Ohrenheilkunde, XI1., 1877,

3 Transactions of the American Otological Society, 1875,
4 Gazette des Hopitaux, 102, 1557,

 Archiv f. Olirenh=ilkunde, I.,5. 237,
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It would seem as if wonnds and contusions of the auriele ought
to comne under the aural surgeon’s observation quite frequently,
especially in a large city like New York. As a matter of faet, 1
have seen but one ecase of this kind. Furthermore, on looking
over one of the annual reports of the New York Eve and Ear In-
firmary, that for 1878, I find that out of a total of nearly 2,800
cases of ear disease, there was but one case of lacerated wound of
the auricle: from which I infer that tranmartic disease of this part
of the body is quite rare. In the single ease which came under
my observation, the patient, a strong healthy woman, had fallen
in such a manner as to strike heavily with the side of her head
upon the sharp edge of a tin pail, which was standing upon the
floor. She was probably intoxicated at the time. After she had’
risen to her feet, she discovered that the lower part of the ear
(the entire lobule and the lower portion of the helix) had been
almost severed from the head. When she appeared at the In-
firmary, three dayvs after the aceident had happened, the lobule
was found to be hanging loosely suspended by a small band of
flesh. The raw surface had begun to suppurate, but there was
very little redness or swelling of the adjacent parts, At the sug-
gestion of my colleague, Dr. J. N. Beekman. the raw surfaces
were kept in close apposition by means of a serie= of delieate sup-
porting loops or bands of frayed lint held fast by a coating of
collodion. By this deviee the edges of the wound were brought
together in as perfeet a manner as if a series of fine sutures had
been used. The extreme posterior end of the wound was left
open for drainage purposes. When the patient returned to the
Infirmary, exactly one week later, the dressings were found to be
still firmly in position, and the parts presented every appearance
of having practically united by first intention ; at all events,
there was no evidence that further suppuration had taken place.
To ensure thoroughly firm union, the patient was instruected to
wait three or four days more before removing the dressings, As
she did not return a third time, it is fair to infer that the cure
proved successful.

Triquet "mentions two well-anthenticated instances of restora-
tion of vitality in a severed portion of theauriele, and Sehwabach #
says that this suceessful result is often obtained after student-
duels, in which a part of the auriele has been cut off by the
sword.

Severe hurns of the auricle present either the picture of a de-
cided perichondritis, or that of a loecalized death or gangrene ;
both of which conditions have been diseussed sufficiently in a
previous paragraph. In the milder eases the pain and sorepess

t Traité pratigue des muaiadies de "oveille.  Puris, 1857,
2 Eulenberg, Real-Encyclopiidie. 1882
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may be greatly mitigated by the local application of earbolated
oil { 7 ij of earbolic acid to Ziij of olive oil) or carbolated vaseline.
Cooling applieations also afford relief.

Frost Bite.—The auricle, by reason of itz exposed position, is
very apt to suffer from the effects of extreme cold. At first the
cold produeces contraction of the blood-vessels of the gkin, but pa-
alysis of their museular elements soon follows, and the ear then
presents a red or even purplish appearance, and is likely to be
somewhat swollen. If actual freezing takes place, the ear assumes
a whitish appearance, and may even, under the influence of pro-
longed cold, become brittle, Under favorable eirenmstances the
frozen auricle (usually only its upper portion) may gradually re
#ume its natural condition, though very commonly a certain
degree of paresis of the blood-vessels remains, eausing permanent
redness of the affeeted part. The best method of thawing out a
frozen ear is to rub it withsnow at first, and then afterward with
cold water. This must be done gently, as there is danger of
breaking the frozen organ. When the eireulation seems to have
been re-established, tepid water may be used instead of cold.
These procedures must be carried on either out-of-doors or in a
cold room, the aim being to restore the frozen part very gradu-
ally to its proper temperature. Inunfavorable eases—those,
for example, in which the ear has been allowed to remain for too
long a time in a frozen condition, or in which no precautions have
been taken to'secure its gradual restoration to a normal temper-
ature—inflammation sets in, and, according to its severity, we
may have as a final result either gangrene and sloughing away of
the part affected, or a perichondritis, presenting the pieture of a
well-marked othematoma. The treatment required for the first
of these conditions is amputation of the gangrenous portion: that
required for the perichondritis has been already set forth on a
preceding page.

Herpes Zoster of the auricle is a disease of rare occurrence.
Instances of it have been reported by J. Orne Greene and C. H.
Burnett, in this country, by Anstie in England, and by Anspitz,
Gruber, Hermet and others on the continent. The disease is
characterized, according to Politzer, by the development of
transparent, confluent vesicles in groups, upon an inflamed skin
surface. (See Fig. 24.) The favorite locations are the posterior
surface of the auricle, the lobnle, the region in front of the tragus,
and the anterior upper wall of the orifice of the meatus.
For several days before the vesicles appear there will be pains
shooting through the head and involving the region of the ear.
Nareoties, administered internally or by the hypodermatie
method, way be found necessary when the pain is unusually se-
vere,
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Comparatively few cases of congenital malformation of the au-
ricle have come under my personal observation. In one instance
{a young infant of the female sex) both ears were deformed,
though in a very different degree. The right auricle was perfeet
in all its parts, but just in front of the tragus, and perhaps con-
tinuous with its cartilaginous framework, was a loosely attached,
irregular mass, which might perhaps be considered as a supernu-
merary tragus. It eonsisted of three distinet lobes, of which the
central one was considerably larger than the other two. The ex-
ternal auditory canal was normal. The left auricle was repre-
sented by a small, irregularly shaped, flattened mass, which bore
no resemblance whatever to a normal auricle. Very nearly in the
centre of _this ass, externally,
there was a small depression, which
ended in a eul-de-sac at a depth of
three or four millimetres. Bevonl
the depression, 1 could feel a short,
solid eord, representing undoubt-
edly the obliterated or imperfeetiyv
developed external auditory ca-
nal. In all other respects, the
child seemed to be perfectly formed
and well nourished.

In another case (female child,
nearly three vears old) the mal-
formations of the auricles we reex-
actly the same on both sides. The
lobe was perfectly formed and of
full size, but the upper parts of the
auriele seemed to be shrivelled up :
into a small shapeless mass. As in FIG-LIEJ‘- — Herpes dz”*‘_“‘r of the Au-
the previous case, a small depres- Casa UTTIE i‘i?;gnetl.‘i]u]rt Paris. B
sion indicated the situation of the (Copiedfrom Politzer's treatise.)
ruadimentary external auditory canal. With the finger the
tyvmpanie ring ecould readily be outlined: it appeared to
be of normal size. The parents were positive that the child
heard quite well. 1 was not able myvself to determine satis-
factorily what degree of hearing she possessed. Apart from the
deformities deseribed above, the child appeared to be perfectly
formed.

Finally, in still another case, the deformity consisted in an im-
perfectly developed eartilaginous framework of the auricle. The
child, a twin, four years old, and otherwise well developed, pos-
sessed two large, but very thin, auricles. The fossa helicis of
each ear was obliterated, and the upper part of the auricle
drooped, somewhat after the fashionof a dog'sear. The ehanges
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noted were more marked on the left than on the right side. The
impression made upon my mind at the time was that undue pres-
sure in utero had flattened both auricles, and had arrested the
development of their eartilaginous frameworks.’

Congenital fistula of the ear iz an affection which is quite rare
and at the same time very easy to be overlooked. Just in front
of the tragus a small scab may be seen, and when it is removed
there will be brought to light the orifice of a sinus containing
ereamy pus. Pressure upon the skin from below upwards, or
from above downwards, generally ecauses an appreciable amount
of pus to eseape from the opening. The history given by the
patient is simply that of a discharging sinus which occasionally
heals up for a short time and then breaks open again. Only
two cases have come under my obgervation, and in only one of
these did I have the opportunity of examining the parts some-
what carefully. The skin surrounding the orifice was perfectly
natural in appearance, and at the time of the examination
there was not even a seab covering the minute orifice. There
was also no depressioh of the skin at the point where the
orifice existed, and the only way in which 1 could locate
the exaect situation of the opening of the sinus was by forcing
out pus through pressure. My probe passed direetly in-
ward, withont eneountering any resistance, for a distance of
about one-quarter inch. There it encountered firin resistance ;
but when I elevated the outer end of the instrument so as to
bring it into a nearly vertical position, it slipped easily down-
ward (no foree being used) a further distanee of fully three quar-
ters of an inch. At this point it seemed to reach the natural end
of the channel. Cauterization of the sinus had been tried by an-
other physician, but without suceess. 1 therefore proposed to
the boy’s mother that I should eonvert the channel into an open
wound, and in this way endeavor to destroy the seereting sur-
face. My suggestion was not received favorably, and I never
gaw the patient again. In some eases the situation of the open-
ing of the fistula is indicated by a depression of the skin just in
front of the tragus.

! Dir, C. J. Blake reports an interesting case of congenital malformation of the au-
ricle, in the Archives of Ophthalmology and Otology, vol. iii., No. 1, p. 85, Straw-
bridge reports a case in the Transactions of the American (‘ltnlngicm‘l Society, for
1875, and gives some references Lo the literature of the subjeet. Dr. Knapp also re-
ports a case in the Transactions of the American Otological Society for 1870, Fur-
ther references Lo the literature of the subject will be found in the treatises of Roosa
and Burnett.



CHAPTHE ¥.
DISEASES OF THE EXTERNAL AUDITORY CANAL.

THE affections to which this portion of the ear isliable comprise
those which may equally well affect the auriele, those which
have extended to it from the middie ear, and others which are
peculiar to the canal itself.

The most frequent affection of this part of the ear i that which
is known as impacted cerumen. In the eartilaginous portion of
the external auditory eanal, and also, to a very limited extent, in
the osseous portion, there are glands which seerete the peculiar
substance known as cerumen, or ear-wax. These glands, when
examined under the mieroscope, in thin sections of the meatus,
are seen to be similar in all respeets to the sweat-glands. The
secretion fromn these glands is a transparent vellowish fluid. It
is only after exposure to the air that it gradually becomes inspis-
sated and of a darker color, Under certain conditions the ceru-
minous glands secrete this yvellowish fluid in such abundance
that it escapes from the orifice of the external auditory ecanal in
the form of a watery discharge. 1 have several tilnes been told
by patients that they had a discharge from the ear, and, on mak-
ing an examination, have been surprised to find that what both
they and I supposed to be a bona fide discharge of pus or sero-
pus, was in reality simply an excessive secretion of fluid eerumen.
As a rule, however, the rate of seeretion is so slow that the cern-
men becomes inspissated very soon after it leaves the mouths of
the glands. For the further propulsion of this material out of the
canal, Nature seems to have made a very curious provision. It
is now an established fact that at least the uppermost layer of the
epithelinm lining the external auditory canal moves constantly
from within outward. Thus, for example, if on a certain day we
find a seab resting wholly upon the drum-membrane, five or six
days from that tine we shall find it resting partly upon the drum-
membrane, and partly upon the wall of the osseous eanal. At
the end of another week it will be found to have travelled out-
ward entirely bevond the limits of the membrana tympani. This
same surface movement undoubtedly takes place symmetrically
thronghout the entire length of the eanal, and supplies the foree
required to extrude all ordinary acenmulations of cernmen. In
the Eustachian tube and in the bronehial tubes we find the epi-
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thelial eells provided with eilia which constantly vibrate in such
a manner as to propel any mucus or foreign substance that may
bappen to be in the tube, in the direction of the naso-pharyvngeal
gpace or of the larynx, as the caze may be. The conditions that
exist in the external auditory eanal do not require any such
vigorous propelling power as that supplied by the movement of
the eilia in the other channels mentioned, and, accordingly,
Nature supplies a less active power, but, at the same time, one
that is better adapted to stand the rough usage to which this
part of the body is specially liable.

It is not an easy task to harmonize the existence of such an ex-
truding power in the walls of the external auditory eanal with
the extremely frequent oecurrence of the condition known as
impaeted cerumen. An abnormal activity on the part of the
cernminons glands is undoubtedly the most important factor in
the production of this condition. At the same timne hyperseere-
tion alone ean hardly be held responsible for the produection of
the impacted state ; other factors must certainly aid in produe-
ing it. The sharp bend which the eanal makes near the external
orifice is often associated with such a marked shortening of one
of its diameters that for all intents and purposes the eanal is very
much narrower at this point than it is at a short distance deeper
in, where the larger part of the cernmen is secreted. This nar-
rowing of the canal varies greatly in different individunals,
and in some no narrowing whatever is found. Where it exists,
one can easily conceive how it may prevent a mass of cerumen,
of eomparatively small size, from being extruded from the eanal.
When the mass has once been arrested in its movement outward
there is no diffienlty in understanding how it may grow, by
accretions upon its surface, to the full size of the cavity which
contains it. Furthermore, it is not unlikely that the individual's
own efforts to keep the orifice of the external auditory canal
clean, or to relieve the sensation of itehing which is so often
present in this condition, sometimes result in pushing the accu-
mnlation farther inward toward the drum-membrane,

Exeessive seeretion of eerumen is so often associated with naso-
pharvngeal eatarrh that it is hard to resist the belief that the
former is a reflex phenomenon dependent upon the latter. On
the other hand. in eertain cases of well-marked deafness, it is a
common experience to hear the patients say,—of their own
motion, and not in response to a question,—that they never find
wax in their ears, and have not for several months or years past.
The few cases that I have examined, since my attention was
attracted to the coincidence of deafness with absence of the
seeretion of cerumen, presented the following conditions :—The
membrana tympani was unusually thin and translucent, though
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not appreciably sunken; through its posterior half eould be
seen the darkly shaded niche of the fenestra rotunda, and, above
this, perhaps also the faint outlines of the long process of the
anvil. The whiteness of the promontory was also easily recog-
nized through the membrane. On inspeetion of the pharynx the
mucous membrane of this region was found to be pale and very
thin ; apparently the follicles had all disappeared through
atrophy. As I shall have oecaszion to speak of these conditions
again farther on, it is not neecessary to enter more minutely into
details in this place. 1f it be once admitted that inereased fune-
tional activity of the pharvngeal glandular elements may in a
reflex manner inerease the funetional activity of the eernminous
glands, the question at once snggests itself, Why may not the
subsequent atrophy of the pharyngeal glands bring about, in the
same reflex manner, a wasting of the glands in the external audi-
tory canal ? As long ago as 1872, Dr. Oren D. Pomeroy, of thiscity,
expressed himself as follows in regard to this question : ** In view
of the fact that frequently an absence of a normal amount of
eernmen is observed in old cases of aural ecatarrh, it may, to-
gether with the present observations, eause one to infer that the
eeruminous funetion is greatly affected in eatarrhal diseases.

* Perhaps a theory of this Kind mayv sometimes be borne out by
a sufficient number of facts; that the earlier stages of catarrh
result in hyper@mia and consequently augmented funetion of
the eeruminous glands, whieh, continued, may result in atrophy
with abolition of funetion, precisely as results in inflaimmation
of the mueconus membrane lining the fauces,” ete, !

It is perhaps more in accordance with established faets to con-
gider atrophy as the natural termination of the prolonged in-
ereased funetional aetivity of the cernminous glands, than to
eonsider it as the result of reflex influences. With regard, how-
ever, to the first step in this series of changes, I should rather
favor the view which refers its origin to a reflex influence, than
that which makes the irritation spread directly fromn the muecous
membrane of the middle ear to the skin of the external auditory
canal.

Symptomatology.—During the formation of the mass, before it
has reached such a gize as to ocelude the eanal, the patient. as a
rule, experiences no symptoms which would be likely to call his
attention to the ear. In cases, however, where the canal is slit-
shaped, a sense of fullness or discomfort may be experienced long
before the canal is actually oecluded,—that is, as soon as the aec-
enmulation is large enough to bridge the space between the
opposite walls. Complete oeclusion may take place =0 gradually

t Tranzactions of the American Otological Society for 1872 : article on an * Ex-
amiuation of 100 cases of Impacied Cerumen.”™
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that the patient’s attention is attracted to only one symptom,
viz., the gradual diminution of the hearing. In very many cases,
however, the statement is made that the diminution in the hear-
ing eame on quite suddenly, as, for instance, after a bath, after
washing the head, or after some mechanical interference with
the ear (introcduction of the end of a towel, ete.). This sudden
diminution of the hearing may then pass away as suddenly as it
came, to return again after the lapse of a few days or weeks.
When the canal has become fairly oceluded, other symptoms may
develop. In a few cases there will be tinnitus, which may be
aseribed to pressure exerted by the eernminous mass upon the
drum-membrane, or possibly to the obstruetion of the venous
cirenlation in the external auditory canal, thus causing a passive
congestion of the veins of the middle ear, which pour their con-
tents in part into those of the meatus. In any given case, how-
ever, it is nearly if not quite impossible to determine what share
the cermminous mass, and what the eoexisting eatarrhal inflam-
mation of the middle ear, take in produecing this symptom. Pain
can hardly be mentioned among the symptoms of this eondition,
as it is due to an intercurrent inflammation of the walls of the
canal. Cases are on record which seem to show that impacted
cerumen may produce, in a reflex manner, epileptiform convul-
sions. 1 have also recently read the report of a case in which a
chronie bronchial eatarrh seemed either to owe its origin to, or
to be kept up by, the presence of a mass of impaeted cerumen in
the patient’s anditory canal.’ At all events, the removal of the
mass eansed the cough and expeetoration to eease in a very short
time. Furthermore, cases have been reported in which a high
degree of dilatation of the osseous canal is aseribed to the press-
ure of a mass of cerumen. [ believe that cases have also been
reported in which even a fatal issue has been referred back to
the gradual increase in size of a mass of impacted cernmen. My
impression is, that if all these eases could be carefully analyzed,
the great majority of them would be found to be in reality cases
of desgquamative inflainmation of the canal (secondary to middle
ear trouble), or of otitis media purualenta, with hardening of the
purulent secretion in the meatus. Inspissated cerumen forms
on the outer side of, and becomes mingled with, these purulent
and epidermal produets, and so the cases come to be classified
among those of impacted cernmen.  While it may not be pos-
sible in all cases to draw a sharp line of distinction between
the milder cases of desquamative inflammation of the eanal and
those of inspissated cernmen, it is of decided practical import-
ance to make the distinetion whenever we can. So far as my

: The case is reported in either the British Medical Journal or the London Lancet,
in one of the November numbers, (1=79).
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own experience goes, I may say that 1 have never seen a case
in which the pressure made by a mass of impaeted cerumen
has ecaused absorption of the bone and consequent increase in
the size of the canal. Nor have 1 ever seen one in which bron-
chial eatarrh, epileptiform convulsions, or any other equally
grave symptoms could fairly be attributed to impaeted cerumen,
in the striet sense of the term. Tinnitus and moderate dizziness,
due probably to the pressure of the mass upon the drum-mem-
brane, are certainly not rare symptoms, but I have never seen
a case in which the impacted cerumen had produced actual
fainting or loss of conseiousness.

Diagnosis.—Inspeetion with the speeulum and refleeted light
reveals the presenece, in typieal cases, of a black or dark-brown
mass, filling the canal, and obstrueting the view of the deeper
parts. Until the contents of the eanal have been thoroughly re-
moved, it is not safe to say positively that the ease is simply one
of impacted cernmen. All sorts of conditions may be found be-
yvond the outer mass or ghell of cerumen, and the physieian must
therefore withhold or gqualify his diagnosis until he ean ascertain
fully the true state of the ear.

Prognosis.—In cases of impacted cerumen, associated with
difficulty of hearing, the physician will do well to express his
opinion very guardedly with regard to the question of restoration
of the hearing-power. It is such a common experience, as 1 have
already stated, to find a ehronie naso-pharyngeal and middle-ear
catarrh associated with impaected cerumen, that he should alwayvs
be prepared to find that the catarrhal affection and not the ob-
strueting mass has diminished the acuteness of the hearing. The
marked tendeney to relapses must also not be forgotten, when a
prognosis is given.

Treatment.—The question ‘of treatment resolves itself practi-
cally into the question, How can the obstructing mass be
removed most thoroughly, gquickly and pleasantly—both for the
patient and for the physician? In the earlier period of my
practice I pursued the orthodox plan of emploving the syringe
and warm water for this purpose. Little by little, however, 1
beeaine satisfied that in the great majority of cases the remowval
of the mass could be effected much more quickly and pleasantly
by the use of the curettes and the angular forceps than by
any other plan ; and from that time forward it has been my
uniform practice to use the syringe only in eertain exeeptional
cases, for instance, in those in which, after the removal of the
greater part of the mass by instrumental means, a semifluid or
very tenacious cermmen was found plastered over the drum-
membrane ; and also in those in which the extreme smallness of
the eanal rendered it unusually difficult to follow the movements
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of the curette with the eye. The objection raised by some
aunthors against the instrumental plan of removing impacted
cerumen, viz., that it requires great skill, and may prove highly
dangerous in unskilful hands, does not seem to me to be a valid
one, Therapeutic methods should be recommended in accord-
ance with their absolute merits, and not because they will be
likely to prove the least harmful in unskilled or elumsy hands.
The merits of the instrumental plan have already been alluded
to, but I will repeat them here. In the first place, when a case
of impaeted cermnen presents itself for the first time, we cannot
=ay positively what is the eondition of the membrana tympani
and deeper portions of the eanal. The drum membrane may be
defective In its posterior and upper portion, thus leaving the
stirrup and oval window exposed to the direet shoek of the
stream of water coming from the surgeon’s syringe. Fainting is
almost sure to follow the use of this instrument under such eir-
cumstances, In the second place, in a large number of eases, the
instrumental plan will aceomplish in ten or fifteen minutes what
the most skilful employment of the syringe cannot possibly
accomplish in even an hour’s time. In the third place, it is easily
possible for a man with average manual gkill to acquire such dex-
terity in the manipulation of the curette, and the other instru-
ments mentioned, that he will be able to remove impacted
cerumen from the aunditory eanal with less disecomfort to the
patient than is nsually experienced when the syringe is used.

As the eases of impacted cernmen differ from each other in im-
portant particulars, only very general directions can be given
with regard to the proper mode of removing the impaected mass
with instruments. In the first place, the physician must follow
every step of the operation with the eye. He should use as large
a speculum as the size of the canal will permit, and the illumina-
tion should be good. If the wax is quite soft, a small channel
should be ecleared, with the eurette, for a short distanee along
the upper wall of the eanal, in order to afford room for the intro-
duetion of the cotton-holder armed with a mop of eotton of suit-
able size. Two or three introduections of the eotton-holder,
armed each time with a fresh mop, will usually suffice to remove
all the cerumen lying between the external orifice and the
farther end of the channel made by means of the curette. The
remainder of the mass is to be treated in precisely the same
manner, until the whole of it shall have been removed from the
auditory eanal. If the wax is moderately firm in consistency, the
entire mass may be removed piece by piece with the curette. The
oceasional use of the foreeps will also be found advantageous, es-
pecially if the surgeon has sueeeeded, by means of the curette,
in separating the mass, or a large portion of it, from its attach-
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ment to the walls of the canal. There are certain conditions in
which the slender silver probe will be found a more useful
instrument than the curette; as, for example, where a mass
of cerumen is wedged in between the drum-membrane and
the anterior and lower wall of the eanal. By giving to the end
of the probe a slight eurve, one can readily dislodge the mass
and bring it within reach of the forceps. In those cases in
which, after removing almost all of the obstructing mass, 1 have
found the membrana tyvmpani plastered over with =soft cerumnen, I
have usually resorted to the syringe as the quickest and (to the
patient) pleasantest means of removing this remainder of the ac-
cumulation. So long as the curette is made to pass flatwise over
the walls of the anditory eanal. and =0 long as the force employed
is applied in the direction from the periphery toward the centre
of the eanal, the patient will experience no pain and perhaps not
even discomfort. If the eanal is quite large and straight, the end
of the curette may be bent in such a manner as to make the
plane of the ring form an obtuse angle with the shank ;: and the
same Kind of dissecting manipulation as that to which I have
just referred, can then also be applied to the surface of the drum-
membrane. As a rule, however, a ort of seraping motion is the
only effective one that can be communicated to the ordinary
curette when brought in contaet with the membrana tvmpani.
Such a mode of emploving the curette is not to be recommended,
and therefore, under these cirenmstances, the syringe is to be
preferred.

If the physieian, for any reason, decides not to use the instra-
mental method, he will find that in exeeptional, though by no
means rare cases, syringing alone will fail to dislodge the im-
pacted mass. The only course left open to him, under these
cirenmstanees, is to employ some chemieal reagent which pos-
sesses the power of softening masses of inspissated cerumen.
Water alone, it is true, possesses this solvent power, but its action
is extremely slow. Bicarbonate of soda, on the other hand, is
quite rapid in its solvent aetion, and vet at the same time it may
be used freely in concentrated solutions, without fear of injuring
the walls of the canal.

Dr. Blake, of Boston, employs liquor potassi, or a solution of
eanstic potassa, for the purpose of softening hardened masses of
cerumen. He arms the end of a probe or cotton-holder with a
small mop of eotton, dips it into the solution, and then applies it
accurately to the eentre of the outer end of the mass. Under
the influence of such a strong alkali, the eernmen softens very
rapidly, and so, little by little, he is able to bore a channel through
the centre of the plug. The remaining shell can then be easily
broken into a mass of loose fragments which svringing will
quickly bring away from the canal.

H
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Finally, one word more with regard to syringing in cases of
impacted cernmen. One of the chief reasons why syringing =o
often fails to wash out the mass of impacted cerumen, is this:
the force of the current is spent upon the broad surface of the
outer end of the plug, and tends therefore rather to drive it far-
ther inward. The most effective plan is to direct the stream
against one edge (preferably the upper edge) of the mass, in the
hope of washing out a channel between the main body of the
plug and the upper wall of the meatus.  As soon as this has been
accomplished, it will be found that the eurrent begins to exert a
vis a tergo foree upon a portion of the mass, and soon brings
away fragments of considerable size.

Complications.— 1t sometimes happens, in these cases of im-
pacted cerumen, that a furunecle develops in the obstrueted
meatus, or that an acute inflammation is et up in the adjacent
middle ear. In the presence of such a complication, the question
arises, shall we allow the intercurrent inflammation to run its
course before we make the attempt to remove the impaected
cernmen, or shall we undertake the latter operation without fur-
ther delay ¥ The pain attending either of the two eombinations
mentioned is apt to be very severe, and the inflammmation is
generally more extensive and of a more serious character than
when the auditory eanal is free froin obstruections. 1f, therefore,
we can, by any means at our command, remove these obstrue-
tions at onee, it is elear that this is the proper course to pursue,
1f the orifice of the canal is elosed, through edematous swelling
of the soft parts, it will be found comparatively easy to dilate it
gradually by means of Wilde's speenla. or by the aid of conical
mops of cotton, wound firmnly around the end of a probe or eotton-
holder, and smeared with vaseline. As soon as the eeruminous
mass has been expoged to view, we should proeeed in preeisely
the same manner as if the case were one of a simple nature.

Circumseribed Inflammation.—The external auditory ecanal
seems to possess a speeial predisposition to furuneular inflammma-
tion. Our knowledge of the eauses which give rise to the disease
is very seanty. An irritating discharge from the middle ear, or
from the deeper parts of the meatus (as, for example, in eczema),
very often leads to the formation of furunecles in the outer or ear-
tilaginous portion of the canal. It has also been observed that
the disease is often encountered in persons whose general heaith
is not quite up to the proper standard.

In a few cases what seems at first to be a furuncular inflanmma-
tion of the outer portion of the canal proves, later, to be a local-
ized chondromalacosis. The more decided severity of all the
symptoms, the greater depth to which the probe may be made to
penetrate after the abscess has ruptured, the longer duration of
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the eourse of the disease, and the necessity, oftentimes, of cauter-
izing the abscess cavity with strong nitrie aeid before we ecan
ecause it to heal ; all these faects, it seems to me, justify the view
that we are dealing with something more profound, more de-
structive than a simple furuneular inflammation.

Furunecles of any considerable size are encountered only in
the eartilaginous portion of the external auditory canal. They
probably originate in the sebaceous or the cernminous glands,
which are very large and very numerous in this region. The
base of the tragus on the anterior wall of the orifice, is a favorite
seat. In the osseous portion of the ecanal there are very few and
very sinall ceruminous glands, situated chiefly along the upper
wall, and, eonsequently, the furunecles encountered in this part
of the ear are very small and insignificant. 1f a larger abscess is
seen in this part of the ear, we may justly suspeet that it is con-
nected with disease of the adjacent bone, or with a sinus passing
through the soft parts which lie above the drum membrane.

Furuncles as a rule develop gradually. 'The patient first no-
tices a little pain in the region of the ear, and, on pressing with
his finger upon the parts, finds that they are slightly tender.
Gradually the pain inecreases in severity, and the ear feels full
and heavy. Deafness is not observed until the tumor reaches
such a size that the meatus is closed at the point involved. The
motions of the jaw are apt to cause pain, and in some cases there
is welllmarked edema in the neighborhood of the affeeted ear.
Rupture of the abscess may take place spontaneously as early as
on the second day, but, as a rule, we must not leok for thisevent
before the third or fourth day. Healing and subsidence of all
inflammatory symptoms usually soon follow. In those cases in
which the eartilage seems to be involved, the abscess may go on
developing for a week or longer. The whole ecourse of the dis-
ease in these cases is much more protracted, and a depressed sear
may remain after the parts have healed.

The diagnosis is easily made in the majority of ecases. The ab-
sence of deafness and tinnitus, or the development of these
symptoms only after the pain has lasted for two or three days,
points clearly to an inflammation that has originated outside of
the middle ear. But when the inflammation is of a violent type,
when the case is seen only at an advanced stage, and especially
when the patient is not very clear in regard to the mode of onset
and sequence of the subjective symptoms, considerable difficulty
may be experienced in arriving at a correct conelusion in regard
to the nature of the disease. Indeed, often it is simply impos-
sible to make a positive diagnosis, and we are obliged to treat
the urgent symptoms without regard to what the origin of the
trouble may have been.
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The prognosis is favorable. If there has been no precedent
eczema, we mayv confidently look for a speedy and permanent
return of the parts to a natural condition. On the other hand,
a chronie eczema renders it highly probable that the first furuncle
will be sueceeded by others, before the tendency to such out-
breaks iz overcome, for a reasonably long period. Permanent
damage to the parts, even after the most severe attacks of in-
flammation of the external auditory eanal, is not to be expected.

Treatment.—The chief indication in this disease is to relieve
the patient’s suffering. It is a disputed point how this may best
be accomplished. Some of the highest anthorities unhesitatingly
advise the early employment of the knife. My own experience,
however, leads me to adopt the rule laid down by Wilde : ** As
soon as we believe matter is formed and come some way to the
surface, but not till then, we should make an ineision.” 1 prefer,
generally, to wait and let the abscess open by natural processes ;
and, as a means of hastening these, and also for the purpose of
mitigating the patient’'s suffering in the meantime, 1 am in the
habit of preseribing hot poultices. These should be of sufficient
size to cover the entire region of the ear (say 5 or 6 inches square)
and they should be renewed at frequent intervals. While the
flaxseed-meal poultice iz perhaps the best that can be used for
this purpose, there are various substitutes which will be found
to answer almost equally well ; for example, a rubber bag filled
with hot water, a flannel or muslin pillow filled with dried hops
and heated in the oven or in front of a hot open-grate fire, hot
bran bags, a large sponge or several thicknesses of flannel wrung
out of hot water, and so on.

I have very little faith in the local use of anodynes, and the
introduection of glyeerine, sweet-oil, or almond-oil, eommends it-
self still less to my judgment. Glyeerine is by no means a bland
and soothing fluid, and the oils may furnish a nidus for the sub-
sequent development of the penicilium glaucum, or some other
variety of fungous growth, which the surgeon may find it diffi-
cult te dislodge. Vaseline, on the other hand, may be used with
impunity in the ear.

Loeal blood-letting by means of leeches (or Bacon's artificial
leech) is very apt to fail in this formn of disease, and 1 do not
often resort to its us=e if I am sure of my diagnosis. In acute
affections of the middle ear it is a much more valuable remedy.

If the knife be employed, the best pattern for this speeial pur-
pose is a curved, sharp-pointed bistoury. If the swelling is well
defined, the inecision should be made through the centre of it,
the point of the knife being carried from within outward. The
operation should be performed under illumination from the fore-
head mirror, and the incision should be made of such a length
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and depth as will afford a free exit to the pus. If the swelling
is not well defined, my plan is to introduce a eotton-holder, well
protected with eotton, into the swollen eanal, and then to exert
pressure in different directions. The region of greatest tender-
ness is that into which I make the inecision. Itis well to have
at hand a large sponge and a basin filled with hot water. Im-
mediately after the incision has been made, the hot and noist
sponge should be held against the ear, for the purpose of quiet-
ing the pain, which for a few minutes is generally very acute,
When the pain subsides, dry warmth may be substituted for the
hot and moist applieation. The only objection to the prolonged
use of moist heat under these cirecumstaneces is, that it favors the
development of granulation-tissue in the wound, and is also apt
o set up a painful inflammation of the auricle.

In addition to these local antiphlogistic measures it is well to
employ other means which exert constitutional effects. A dose
of ealomel (one or two grains) or a blue pill (five grains) at night,
followed by one-half or two-thirds of a tumblerful of Rubinat-
Condal water, or a full dose of Rochelle salts (a tablespoonful in
a tumblerful of water), on the next morning (at least half an
hour before taking food), will promote the subsidence of the
inflammation. Rest in bed constitutes an important part of the
general treatment. Finally, it will generally be found desirable to
preseribe a tonie (Huxham’s tineture of einchona in teaspoonful
or dessertspoonful doses), or even, in the more protracted cases,
cod-liver oil (teaspoonful doses of an emulsion with the hypo-
phosphites). If the patient gives a history of eczema, the treat-
ment should be modified by the adoption of such measures
as are appropriate for the relief of this condition. These are
deseribed elsewhere in this work.

Dhffuse Inflammation.—Under the head of ** diffuse inflamma-
tion of the external auditory eanal,” may be grouped the differ-
ent pathological conditions to which the names ** otitis externa
diffusa,” = periostitis,” ** eezema,” " desquamative inflammmation,”
and ** otomycosis,” or ** parasitic disease of the external auditory
canal,” are commonly applied. It is not always easy to separate
these different conditions, and to apply to them their proper dis-
tinguishing terms. In faet, it is only in a few typieal eases that
a distinet line of separation can be drawn. Furthermore, no
great scientific or practical gain is effected by the establishment
of these sub divisions, and I may therefore be allowed to include
all under the single head of diffuse inflammation.

A simple diffuse inflammation of the osseous portion of the
meatus externus may be set up by the presence of some irritating
substance or fluid in the eanal. For example, salt water may
produce suech an inflammation, and so may the irritating dis-
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charge from an inflamed middle ear. Among the internal or
constitutional causes may be mentioned a predisposition to, ee-
zema (rheumatie ? gouty 7). An inflammation of the medullary
gpaces or of the air cells of the surrounding bone, may give rise
secondarily to a diffuse otitis externa. Direet violence is also
not a rare canse of this forin of disease.

The physieal charaecteristics of a diffuse inflammation of the
external auditory eanal are, at first, a general redness and swell-
ing of the skin lining the osseous portion. The membrana tym-
pani almost invariably participates in the inflaimmation, though
=ometimes only to a very slight degree. At a later stage of the
affection, an exudation of a thin, serous fluid will be found to
have taken place from these red and swollen surfaces, and at a
still later period the discharge will be found to contain small
white flakes, or even large white sheets, representing the cast-
off uppermost layers of epithelinm. Eventually, uleeration may
take place.

Symptomatology.—1 am quite confident that I should fail if I were
to attempt a deseription of the svmptoms which characterize a
diffuse inflammation of the external auditory canal (osseous por-
tion). This deseription might be quite truthful for some one
particular case, but for all the others it would be inaccurate.
The better plan, it seems to me, is to deseribe a few typical cases,
and then to eall attention to the salient points of these. 1 warn
my readers, however, that these typieal cases, although valuable
because they furnish proof that the disease in question may have
an independent existence, are in reality quite exceptional. In
actual practice they must expeet to find the great majority of
cases so complicated that the statement of the correct anatomical
diagnosis would require a comparatively long deseription. No
short title, such as will be found at the beginning of this or other
chapters of this treatize, would be likely to eonvey to the mind
of any person who might read it, more than a very crude concep-
tion of the pathological picture presented. It is often a very
difficult task for the physician to acquire a elear coneeption of
the actual sequence of events in any given case of ear-disease ;
and this is partienlarly true of the form which I am now endeav-
oring to deseribe.

Now and then we have the opportunity of seeing a case of
primary inflammation of the skin lining the osseous portion of
the external auditory eanal, which is so free from complication
that we can no longer doubt the existence of such an independent
form of aural disease. The following case is one in point:

The patient, a lady, twenty-two years of age, and in a fair gen-

eral condition of health, stated that four ti:l-}'iafpr{?m'ifrual}' she had
experienced quite a sharp pain in both ears.  From that time for-
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ward she had suffered more or less with pain, but there had been
noglischarge and only a little deafness and tinnitus. On exam-
ination, it was found that the inner half of the eanal, on both
sides, was red, swollen, and covered with a pasty material con-
sisting chiefly of epithelium. The membrana tympani on both
sides was also red and swollen, but chiefly so on the right side.
There was tenderness on pressure over both. mastoid processes,
There was no appreciable impairment of the hearing for ordinary
conversation, and the wateh, which at first could be heard at a
distance of only one inch, was heard at a distance of at least six
inches after the pasty epithelinm and pus had been removed from
il .
the eanal. There were no evidences whatever of an acute nasal
or naso-pharyngeal catarrh, or of an external eczema, and the
Eatient did not giveany history of exposure toeold. The posterior
alf of the right membrana tympani was ineised, but the middle
ear was found to be quite free from secretion. Two leeches applied
behind each ear, and the frequent use of the hot douche. speedily
removed all the pain, and in the course of a few dayvs the parts
returned to their natural condition.

So far as the appearances presented to the eve are concerned,
this case might perfectly well have been interpreted as one of
primary acute inflammation of the midde ear, with secondary
inflammation of the contiguous lining membrane of the osseous
portion of the auditory canal. The eorrectness of this diagnosis,
however, is rendered improbable by the following considerations :
An acute inflammation of the middle car, of suflicient severity to
seriously involve the osseous portion of the auditory eanal in the
short space of four days, would eertainly have been associated
with more decided impairnent of the hearing, with a more highly
swollen and vasceular condition of the tyvmpanie mucous mem-
brane, or with a free exudation into the cavity of the middle ear.
In the absence of these conditions it seems perfectly proper to
classify the case as one of a primary acute inflamnmation of the skin
and periosteuimn of the osseous portion of the external auditory
canal. The inflammation of the eutaneous surface of the mem-
brana typani is an almost inseparable accompaniment of such an
otitis externa diffusa. In a few cases, however, I have found the
drum-membrane so little involved that, after I had wiped away
the seeretion which covered it, and which came from the inflamed
lining of the neighboring walls of the eanal, it presented only
very trifling evidences of inflammation. 1 have observed this
non-participation of the membrana tympani more particularly
in those eazes which were apparently eczematous in their nature.

I may mention in this connection a second ecase of diffuse in-
flamnmation of the osseous portion of the meatus.

The 1};1tient. a physician, thirty-two vears of age. and in fair
general health, stated that fora period of several mnonths previous
to the time at which 1 first saw him, he had been troubled with a
serous or sero-purulent discharge from both ears, associated at
times with pain. Oeccasionally the discharge ceased for several
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davs or even weeks at a time. He had tried different plans of
treatment, but they had all failed to give the desired relief. On
examination, I found both auricles perfectly natural, and beth
external orifices free from any evidence of irritation. The hear-
ing was not appreciably affected, either for the ticking of a watch
or for eonversation. The osseous portion of the auditory canal was
found, on both sides, to be moderately swollen and eongested, and
covered with a pasty, whitish seeretion. The peripheral and
manubrial portions of both drum-membranes were moderately
congested. The only treatment attempted consisted in the
applieation of a strong solution of nitrate of silver (gr. 120-% j.)
to the inflamed walls of the eanal, two or three times a week.
few such applications were made, but without producing any
material benefit. Four months later I saw the patient again,
and learned that he bad had in suceession, at short intervals, at
least a dozen abscesses in both eanals. He expressed himself as
feeling very much discouraged about the condition of his ears.
Evervthing else having failed, 1 suggested to him the idea of
smnearing the inflamed eanal with Hebra's diachylon ointment,
at recular intervals of time. At a later date I learned from the
I'naltient that this plan of treatment had proved entirely sucecess-
ful.

The following ease must also be elassed as one of diffuse in-
flammation of the external auditory eanal:

The patient, a lady, about twenty years of age, and in ex-
cellent general condition, consulted me in July, 1871, on
account of a constant watery discharge from both ears. She
said that during the previous month of March she had passed
throngh an attack of searlet fever, and that during convales-
cence she had experienced pain in both ears, followed by a
watery discharge which had continued ever since. There
had been no appreciable deafness, and no tinnitus. Once or
twice the discharge had ceased entirely for a few days. On ex-
amination, I found the inner half of the meatus, on both sides,
reduced in size by the swollen condition of its lining membrane.
The latter was also moderately red. The manubrial and peripheral
portions of the membrana tympani were congested, and the
intervening portions presented a soaked and opaque appearance.
There was very little flnid in the canals—barely enough to
moisten them. The ticking of a wateh was heard at a distance
of four feet, on both sides. The Eustachian tubes were freely
pervious to air, and there was no noticeable eatarrhal irritation
of the naso-pharvnx. Instillations of a solation of sulphate of
zine were prescribed. Four weeks later the patient returned to
the city and reported that the discharge had rather increased
than diminished under the treatment which I had advised. On
examination, I found that no material change had taken place
in the condition of the canals. 1 earefully wiped away all moist-
ure from the inflamed surfaces and then filled the canal with a
strong solution of nitrate of silver (120 grains to the ounce), the
patient’s head being turned well over toward the opposite side.
As soon as she felt a distinet sensation of warmth in the ear, I
removed the solution from the meatus by syringing it out with
warm water. Both eanals were treated in this manner. Two
weeks later 1 saw the patient for the third time, No discharge
whatever had been observed by her during the interval, and the
ears then felt perfectly natural in every respect.
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On the 11th of September, 1878, —that is, seven years later,—
she again eame to see me with regard to her ears. According to
her statement there had been a discharge from both eanals since
the early part of the preceding July. There had been no deat-
ness, and the parts presented very nearly the same appearance
as they did seven years previously. After dryving the canals
thoroughly, 1 applied powdered iodoform to the inflamed sur-
faces, and instructed the patient not to syvringe the ears unless a
discharge showed itself at the outer orifice. On the 14th I found
the ears in precisely the same condition as on the 11th, and the
patient had not observed any diminution in the aetivity of the
discharge. 1 again dried the canals, and applied powdered
burned alum instead of iocdoform. On September 20th, very
little, if any, improvement having taken place in the meantime,
I mopped out the inner half of each eanal with a saturated solu-
tion of nitrate of silver; the parts being kept thoroughly moist-
ened with the solution until a distinet sensation of warmth was
experienced by the patient. On the 25th of SBeptember, 1 found
the walls of the canals and the drum-membranes perfectly dry
and free from noticeable redness,

On the 25th of Uctober she eame again to see me, as her ears
felt full and the discharge had returned. 1 again used the satu-
rated =olution of nitrate of silver, but allowed it to remain longer
(about five minutes) in contact with the inflamed parts. Three
days later she reported that she had experienced some pain after
the last application of the silver solution, but that on tﬂ]& follow-
ing day her ears again felt quite natural, and the discharge had
not returned =ince. As the patient never returned after this
visit, I infer that the cure proved to be permanent.

In a fourth ease. which came under my observation a few vears
ago, the eezematous nature of the affection was very plainly indi-
cated.

The patient, a girl eighteen vears of age. stated that for
nearly a vear she had had an intermittent discharge from both
ears. Un examination, | found both auricles noticeably red and
covered with erusts. The canals were lilled with pus and flakes
of epidermis, in about equal proportion. The walls, however,
showed very slight evidences of aetive irritation. The drum-
membranes also showed merely a soaked and opaque appear-
ance, but no marked swelling, such as we should have a right to
expect if they had participated actively in the inflanmnation.
The discharge seemed to come chiefly from the walls of the osse-
ous portion of the meatus. The hearing, after the pus had been
removed from the eanals, was found to be guite zood, hoth for
the watch and for spoken words. The results of treatment may
be briefly stated as follows : at the end of seven days, under the
use of oil of eade (2j.) and vaseline (I vij.). the auricles pre-
sented as natural an appearance as if they had never been cov-
ered with repulsive masses of ernsts. At the end of four weeks,
the discharge from the anditory canals was still as aetive as ever,
and the patient’s faith in an ultimate cure had so nearly vanished
that she was unwilling to submit tofurther treatment. Insuffla-
tions of powdered burned alum and of iodoform failed to exert
the slichtest influence npon the activity of the discharge. Twice
the affected parts, the drum-membrane ineluded, were painted
thoroughly with acetumn cantharidis, but it also seemed to exert
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no restraining influenee upon the aetivity of the discharge, and—
what was stranger still—did not even produce the stinging sensa-
tion, or sensation of warmth, which italmost invariably produces
when applied to the auriele. On two or three oceasions | suceeeded
in arresting the discharge entirely for several days at a time, by
employing a strong solution (120 grains to the ounce)of nitrate of
silver. The last time, however, 1 emnployved a saturated solution,
and allowed it to remain in the canal for several minutes. It
failed, not only to arrest the discharge, but even to produce the
customary sensation of warmth in the ear. As already stated,
the patient at this stage became discouraged, and discontinued
her visits.

A few eases—perhaps half a dozen in all—have come under my
observation, which undoubtedly belong in this category, but
which nevertheless present either no physieal evidence of their
eczematous nature or only such as can be discovered on a very
close serutiny. The following case, which 1 saw recently, will
serve as a type of the entire class.

The patient, a lady about forty vears of age, and a sufferer
from some form of uterine disease, stated that during the
preceding two or three weeks she had experienced every
night, whenever she lay upon the right =ide, a distressing
sense of heat in the right ear, followed by a slight watery
discharge. As she f:uLl]l%Ith lie upon the left side for any great
length of time, the syvinptom complamed of interfered seriously
with her night's rest. During the day time she was propped
up in bed, and then she experienced absolutely no discomfort
in the ear. There was no tinnitus and no impairment of the
hearing. On exawmination with the speculum [ found a limited
and very small area of barely recognizable redness of the skin,
on the floor of the canal, about midway between the ex-
ternal orifice and the membrana tympani. 1 could discover no
other lesions in any part of the ear. OUn the opposite side of the
neck and on the forearms were three small areas of what seemed
to be a cirenmseribed eczema. 1 preseribed the use of a hair in-
stead of a feather pillow, and advised her to fill the external
auditory canal two or three times daily with a fluid preparation
which is sold in the shops under the name of ** Baecon's Canadian
Emollient,” and which seems to have been derived—to judge
from its agreeable odor—from Canada balsam.” [ also suggested
the free use, internally, of lithia-water, as there were reasons for
believing that the disease was gouty in its origin. In a very few
davs she was relieved entirelv of the distressing nocturnal heat
and discharge, and the area of redness in the meatus entirely dis-
appeared.

So far as my small experience with this particular group of
cases goes, the favorable issue just deseribed is entirely excep-
tional, and sufficient time has not vet elapsed to enable me to
gay whether it is permanent in character.

In this connection I may mention the fact that during the past
six or eight weeks I have made a practice of preseribing the free
use of the Canadian Emollient in all the cases of eczema of the canal
that have come under my care, and I am disposed to believe
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that it will be found in ecertain cases to be a good substitute for
the oil of cade and vaseline mixture. The odor is very pleasant
and the skin is not discolored by it—two decided advantages.
It remains to be seen. however, whether the excellent curative
effects produced by its use in perhaps eight or ten cases will be
experienced in a larger series of cases.

The instances already narrated illustrate sufficiently the symp-
tomatology and course of the more typical cases of acute and
chronie diffuse inflammation of the external auditory eanal.
The primary acute cases are comparatively rare; on the other
hand. acute exacerbations of the ehronie form of the disease are
often seen in aural practice, and are very apt to be associated
with abscesses of the
cartilaginous portion of
the eanal. This latter
eomplication requires
no further considera-
tion in this place.
There is another com-
plication, however,
which must be dis-
cussed at greater length.
I refer to the rrowth of
the different varieties
of aspergillus in the
inflamed canal. In this
connection 1 may say
that 1 agree entirely
with those authorities
who consider the pres-

ence  an rrowth e
: L - .ﬂf Fig. 25.—Aspergillus from External Auditory Canal,
this vegetable parasite —M, mycelium:; H. hypha. 8 spores: Sp, spor-

in the auditﬂr}' canal angium ; ¢, gonidium. (After Urbantschitsch.).

or middle ear as simply an aeccidental complication. and not
as an independent cause of disease in either of these locali-
ties. The diffuse inflaimmation of the canal or the chronie
inflammation of the middle ear, especially if a large per-
foration in the membrana tympani leaves this cavity unnatur-
ally exposed to the air, supplies a soil suitable for the growth of
the sporules or germs with which the air is everywhere and at all
times filled. An ear in a state of active seeretion of pus or other
fluid, is not likely to furnish more than a momentary lodgment
to these germs. The charaeter of the fluid secreted also probably
has mueh to do with their development ; eertain secretions being
better suited for their growth than others. The cases in which
the parasitic growth is most frequently observed are preecisely
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these cases of diffuse inflammation of the osseous portion of the
auditory eanal. In the early stages of this disease the red and
swollen skin lining the osseous portion of the meatus, and cover-
ing the outer surface of the membrana tympani, secretes just
enongh fluid to keep the parts moist, but not enough to give rise
to a eurrent. The conditions supplied here—moisture, absence
of motion either in the fluid or in the surrounding air, and possi-
bly darkness—are eminently favorable ro the further develop-
ment of the aspergillus germs. On two or three oceasions 1 have
had the good fortune to examine the ear just at the stage in
which the fungus had reached its full aérial development. This
happened in the following case :

The patient, a female, thirty-five years of age, stated that
about four weeks previously she noticed a sensation of full-
ness in the right ear, and, supposing that it was due to the
presence of hardened wax, she dropped some sweet oil into
the meatus for the purpose of softening it. In the course of
a few days she experienced a little pain in the aflfected ear,
and again quite frequently during the following three weeks,
but at no time was there any discharge. At the time I saw
her, the hearing for the wateh was reduced to »% On exami-
nation with the speculum and reflected light, the outer half
of the meatus was found to be perfectly normal. The lower half
of the drom-membrane and the lower wall of the osseous portion
of the canal were covered with a continuous, white, fuzzy mate-
rial, whieh looked very much like cotton-wool. Here and there
the whitish surface was dotted with small black specks. The
upper portion of the membrana tympani and the rest of the osse-
ous eanal tjll'ﬂﬁl}]]ti!d a red and moderately swollen appearance.
}"t}rtu_nm of the material removed from the auditory canal were
examined with the mieroseope and found to be composed of the
whitish or yellowish-white variety of the fungus, intermingled
with oceasional specimens of the black variety.

Under the use of instillations of a weak solution of earbolie
acid, the ear slowly improved, and when seen for the last time,
about six weeks subsequent to her first visit, the parts had nearly
returned to their norinal condition.

So far as my experience goes, it is quite eommon to find the
black and white varieties growing side by side in the same ear.
The white variety usnally preponderates. Beside these two com-
moner varieties of fungus, there are others with whieh I have had
no personal experience. Those who are interested in the subject
will find these rarer varieties fully deseribed in a paper published
in 1879 by Dr. Charles Burnett.! In former years I made a careful
gearch with the mieroseope for the fungus in every suspicious case,
Perhaps onee in five or six times 1 was suecessful in finding the
parasite ; but, as the disecovery never materially altered my plan
of treatment, and as the searches eonsumed a great deal of time,
I soon abandoned the practice altogether.

' American Journal of Otology, vol. i., No. 2. New York, 1570,
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Diagnosis.—There is no difficulty whatever in recognizing the
red, swollen, and perhaps moist condition of the osseous portion
of the auditory canal, We ean then sayv positively that a diffuse
otitisexterna exists. If thedrum-membrane presents at the same
time a normal or at least a non-inflamed condition, we can, with
considerable confidenee, make the diagnosis of a primary inflam-
mation of the osseous portion of the canal. The guestion of its
actte or chronie nature ean only be determined after we have
heard the history of the case ; and even then we may readily be
misled, as patients are often not aware of the existence of a
chronic or subacute otitis externa diffusa until their attention is
called to it by the pain or sense of fullness caused by an acute
exacerbation of the inflammation. The point, however, around
which the greatest interest centres, 1= the condition of the middle
ear in many of these eases. The drum-membrane being red and
swollen, we naturally ask ourselves the question : Is the diffuse
inflammation of the auditory canal merely an extension of that
whiech is apparently going on in the middle ear? or, Is the mem-
brana tympani, by virtue of the intimate relations existing be-
tween itz outer layer and the skin of the osseous portion of the
eanal, involved seecondarily in an inflammation which really be-
gan in this latter region? Thisquestion, as1 have already stated,
cannot be determined by inspection alone. We must test the
hearing, examine the condition of the naso-pharyngeal mucous
membrane, and ascertain, by auscultation, during the aet of in-
flation, the condition of the middle ear and Eustachian tube., If
there is comparatively little disturbance of the hearing, if there
is no evidenee of an acute naso-pharyngeal catarrh, and if the air
enters the tympanic cavity freely and without riles or crackling
sounds, we are fairly justified in pronounecing the disease an acute
primary diffuse inflammation of the external auditory canal.

The presence of aspergillus ean only be determined positively
by placing some of the suspected products under the microscope,
and demonstrating the presence of the stalks, and perhaps also
of the fruit of the parasitie plant.

Prognosis.—The different forms of diffuse inflammation of the
auditory canal have very little tendeney to damage the hearing,
and apparently none whatever to spread toward the middle ear
or mastoid cells. By direet extension i1t may execite a subaeute
mastoid periostitis. It is very apt also to oceasion. or be asso-
ciated with, furunecles of the eartilaginous portion of the canal.
In the acute eases the prospects for an early and complete eure
arce good : in the ehronie ones, our prognosis must be gunarded, as
the disease is at times exceedingly stubborn, and relapses are very
COINTNON.

Treatment.—Our treatment of this disease must vary according
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to the stage or eondition in which the disease happens to be.
Thus, for example, if pain is a prominent symptom, the warm
douche will be found very effective in allayving it. Otherimethods
of applyving dry or moist heat may answer the =ame purpose
equally well. If the pain still continues, after these measures
have been fairly tried, leeches may be employed with advantage.
It is rare, however, that a primary diffuse inflannmnation of the
canal gives rise to severe pain. 1f the parts have begun to secrete
fluid, we should resort to the use of astringents. 'T'he rules which
enide me in the choice of these loeal remedies are very simple.
Now and then [ yield to the temptation to try some new remedy
in the hope of obtaining better results than those which I usually
obtain. Whenever 1 do so, however, 1 almost invariably meet
with ill-suecess, and am glad to return to the use of silver nitrate
in solutions of different strengths. While the pain continues, I
abstain entirely from the introduction of any other fluid but
water into the canal. After the pain has subsided, and moisture
begins to show itself in the meatus, 1 resort to the employvment
of the remedial solution. In eases of recent origin, and espeeially
when it may not be convenient for the physician to make the ap-
plications himself, a weak solution of acetate of lead may be pre-
seribed (two grains of the salt to an ounce of distilled water, with
the addition of ten minims of dilute acetie acid). 1 instruet the
patient to syringe out the ear as well as he can, and then to turn
his head over toward the affected ear, in order to remove from
the meatus any free water that might otherwise remain in it.
After he has done this, he should hold his head in sueh a position
that he can readily fill the anditory eanal. by means of a dropper,
with the solution which he proposes to use. It is not necessary
to warmn the solution beforehand, unless the bottle containing it
has been standing in a very ecold room or closet. 1 have arbi-
trarily chosen five minutes as the proper length of time for the
solution to remain in the ear, and instruet my patients aceord-
ingly. It is not necessary to syringe out the solution after it has
remained for a sufficient length of time in the eanal ; it is enough
to allow it to run ouat of itself by holding the head in the proper
position. The instillations should be repeated two or three times
a day, as circumstances may permit.

In the more chronie eases, and especially in those which are
characterized by a rather abundant secretion of fluid, it is almost
useless to employ acetate of lead, or any of the milder remedies
often recommended. 1 have repeatedly tried powdered burned
alum and iodoform in eases of this Kind, but rarely with any ap-
preciable benefit. I might almost say that I have never obtained
prompt and deeided results in this eclass of eases exeept by the
emplovment of the stronger solutions of nitrate of silver. This
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astringent seems to possess certain properties which apparently
do not belong to any other astringent ; or else the properties
which are common to them all are mmuch more strongly marked
in nitrate of silver than in any of the others,. However this may
be, it appears to me to be a well-established fact that no other
drug possesses, in so high a degree as does nitrate of silver, the
power of restraining, in inflamed tissues, the produetion of lym-
phoid corpuseles. In the disease which 1 am now considering,
the best method of applying the remedy is by instillation. The
physician should always make the applications himself, as a per-
sgon who is not in the habit of handling solutions of nitrate of silver
will be quite sure to stain the patient’s neck or clothing with
the remedy.’ Before we introduce the solution into the thor-
onghly eleansed meatus, the syringe and vessel of warm water
should be placed within easy reach. After the solution (not pre-
viously warmed) has been dropped into the canal, my plan is,
not to leave it there for any fixed period of time, but to allow it
to remain until the patient experiences a distinet sense of warmth,
or a throbbing sensation, in the ear. 1 always ask the patient
beforehand to direet his attention to his ear, and to notify me as
soon as he perceives either of the sensations referred to. With a
solution of only gixty grains to the ounece, the sensation of warmth
will generally not be felt by the patient until after the lapse of
three or four minutes ; with a solution of double or treble that
strength, the sensation is usually experienced much sooner. As
soon as decided warmth, throbbing, or perhaps even a little pain,
is felt by the patient, I proeceed to syringe out the solution with
tepid water. Very often a single such application of the nitrate
of silver will be found sufficient to arrest the discharge com-
pletely. In other cases several applications will be found neces-
sary. While I am not aware that there is any serious objection
to the daily employment of these strong solutions, 1 have fol-
lowed the practice of making such applications only on alternate
days, assmming that it is better not to interfere with the inflamed
parts too frequently. If the discharge is quite active, the pa-
tient should be instrueted to syvringe out or douche the ear with
tepid water once or twice a day.

If these measures fail, we may try the plan of smearing the
canal with Hebra’'s diachylon ointment, or, better still, with the oil
of eade and vaseline oil mixture, or the patient may be put upon
a course of internal treatment with Fowler's solution of arsenie.
I have had too little experience, however, with the latter plan of
treatment, in cases of diffuse inflammation of the osseous portion
of the eanal, to express a decided opinion with regard to its effi-

! While the stains are fresh, it is easy to remove them with potassic eyanide, or
even, in some cases, with potassic iodide.
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cacy. In a single ease I have known beneficial effects to follow a
prolonged radical change in the patient’s diet and mode of life.
To preseribe such a radical change, however, to a person who has
been acenstomed to rather high living, and who experiences com-
paratively trifling annovance from his ehronie diffuse otitis ex-
terna, would probably appear to him like sugresting the substi-
tution of a greater for a lesser evil.

Finally, it is necessary to consider the question how far we
should modify our treatmment when we discover that a diffuse
otitis externa is complicated by aspergillus. During the early
part of my practice I attached great importance to the local use
of such remedies as earbolie acid, absolute aleohol, ete., in the be-
lief that the employment of some form of parasiticide was almost
absolutely essential to a speedy eure. So far as the carbolic acid
was concerned, 1 soon found that, even in very weak solutions
(two grainsg or even one grain to the ounece), it frequently rather
added to, than diminished, the existing inflammmation ; and as for
the aleohol, I could not satisfy myself that it possessed any
special advantages as a loeal remedy in this disease. In one case
I found that powdered iodoform seemed to aet directly as a
parasiticide. As this case presented other features of decided
therapeutie interest, I may be permitted to narrate it briefly.

The patient, a lady, thirty-five vears of age, in excellent general
condition, though about =ix months advanced in pregnancy,
stated that for a period of five or six weeks she had experienced
uncomfortable sensations in the left ear, amounting at times to
decided pain. During the previous twenty-four hours there had
been a slight discharge from the auditory canal, and the pain
had been more acute thanusual. On inquiring more particularly
into her mode of life, ete., 1 learned that she had had so many
miscarriages that her physician, as soon as the faet of the present
pregnancy had been established, advised her to remain guietly
in her room throughout the remainder of her term. At the time
when [ saw her, in the month of November, she had been eonfined
to her room at least three months, and had not—so far as | conld
judge from her well nourished condition and rather ruddy face—
marterially changed her previous habits of eating. On examina-
tion. I found that a furunele ocenpied the npper wall of the left
meatus, close to the onter orifice. The inner half of the canal
and the drum-membrane were covered with a whitish, pasty ma-
terial, which 1 interpreted to be chiefly cast-off epidermis from
the underlying inflamned skin. The membrana tyvinpani was en-
tire, and the ticking of the wateh was heard readily at a distance
of two feet. As the absecess had just broken. I advised no other
treatment beyond the oceasional use of the warm douche.

Two weeks later, she reported that the pain had not returned.
but that the ear felt full and heavy. She had also noticed that
the water which had been used in douching her ear was full of
whitish flakes. On examination I found the deeper portion of
the eanal stuffed full with a whitish material, interspersed with
black spots. which, on mieroscopic examination, was found to
consist partly of aspergillus (A. flavescens and A. nigricans) and
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partly of exfoliated epithelinm. 1 preseribed instillations of a
weak solution of carbolie aecid (14 gr. to the ounce).

On the following day, for reasons which are not stated in my
notes, I discontinued the use of the earbolie-acid =olution, and
mopped out the inner half of the eanal with a saturated solution
of nitrate of silver.

Two days later she stated that considerable pain followed the
application which 1 had last made, but that afterward her ear
felt much better than it had for some time past. On examination
I found the membrana tympani and adjacent walls of the eanal
covered with a dirty-looking dry erust. With the view of soft-
ening and ultimately removing this scab-like formation, 1 ad-
vised her to resuine the use of the douche, which had been
diseontinued during the previous two days.

At the next visit, two days subsequently, I again found the
eanal almost filled with the parasitic growth. I removed it as
thoroughly as possible, and then applied powdered iodoform
very freely to the inflamed tissues, 1 also instrueted the patient
not to use the douche for several hours, in order that the remedy
inight be allowed sufficient time to exert its full enrative effects.

At the end of forty-eight hours 1 found the eanal more tightly
packed with the fungus than on any previous oceasion. | eleaned
and dried it thoroughly, and again applied the powdered iodo-
form freely to the inflained surfaces. This time [ instructed the
patient not to use the douche unless a discharge should show it-
self at the outer orifice, or unless the pain in the ear should be-
coule quite severe,

OUn the next day but one, the patient reported that she had ex-
perienced oecasional twinges of pain in the affected ear, but had
not disecovered any evidences of a discharge. On examination 1
found the yellow powder still lying upon the drum-membrane
and coating the inner end of the canal. The parts were still red
and swollen, but they were perfeetly dry, and not a trace of the
fungus conld be seen.  As some of the hard, scab-like formations
still remained in the canal, I ordered two or three instillations of
a weak solution of bicarbonate of soda, for the purpose of soften-
ing them.

On the following morning she had guite a sharp attack of pain
in the ear. Later in the day | made an examination, and found
the meatus dry and free from seabs, but decidedly more swollen,
I accordingly recommmended that two leeches should be applied
in close proximity to the tragus. This was done, and on the fol-
lowing day I found her in a much better condition. The leeches
had removed the last vestige of pain; there had been no dis-
charge ; she could hear the watch a distance of 21 feet : and, on
examination with the speculumn, I found that the redness and
swelling had diminished in a very marked degree. Perfect re-
covery followed in the course of a few days.

This ease presents certain features which are of decided thera-
peutic interest. In the first place, the application of the satu-
rated solution of nitrate of silver had arrested all seeretion from
the inflamed wall of the eanal and dermoid surface of the mem-
brana tympani. The meatus, therefore, no longer provided a
suitable soil for the growth of the aspergillus. If 1 had paid no
attention to the seab-like formations in the canal, whose presence
there could certainly have done no harm, and had abstained from

7
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introdueing water into it, the patient would probably have made
a rapid recovery from that day forward. The douching, how-
ever, probably relaxed again the recently seereting skin of the
deeper parts of the eanal, and so invited a new growth of the
fungus : in any event, it supplied again the moisture necessary
to the development of its germs. The same mistake was also
made after the first application of iodoform. Water was intro-
dueed into the canal only a few hours after the powder had been
placed there, and the result was the speedy development of the
fungus a second time. The next time I used the iodoform, no
water was introduced into the meatus for forty-eicht hours, and
inspection at that time showed a complete absence of the
fungus. Water, however, was then introdueced for a third time.
A rather violent reaction followed, but, for some reason unknown
to me, no visible growth of the fungus took place.

I have so frequently, in this form of disease, had good reasons
for believing that the presence of free water, or even simply of
moisture, in the auditory eanal, has caused a return of the in-
flammation and discharge, that I now make a practice of care-
fully drying the meatus and the drum-membrane, and then of
gmearing them with the mixture of vaseline oil and oil of cade,
before dismissing the patient from my office.

Desqguamative Tnflammation.—This form of disease differs from
the other forms of diffuse inflammation of the osseous portion of
the auditory canal in that its produets consist almost entirely of
continnous sheets of epithelinm. 1 was formerly ' disposed to
consider the disease as quite distinet from that form of diffuse
inflammation of the canal which we sometimes encounter in well-
marked eases of eczema of the auricle. More recently, however,
I have seen several instances of fully developed desguamative
otitis externa in patients whose aurieles or neighboring skin sur-
faces were affected with unmistakable eczema. 1 am therefore
quite ready to admit that the dizsease may have some connection
with eczema, or that all these different forms of diffuse inflam-
mation of the anditory canal may be essentially one and the same
disease. As a matter of convenience, however, it is advisable to
keep these different varieties or types distinet in our minds, and
to know them by separate names,

A eertain amount of desquamation almost always takes place
in every case of acute diffuse inflammation of the anditory canal.
No special importance is attached to the phenomenon, and it
passes for one of the regular manifestations of the disease. In
those cases, however, to which the term **desguamative” should
be restricted the eanal is often found tightly filled with layer upon

1 See an article, by the anthor, on Desquamative Processes in the Ear, in the
Medical Record of Dee. 15, 1877
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layer of epithelium. We remove these produects, and clean the
canal thoroughly, but in a ecomparatively short time we find it
again filled tightly with the same sort of laminated sheets of
epithelinm. Some of these eases have been under my observa-
tion now for a period of several vears, but the desguamative
tendency is apparently as strong to-day as it was when they were
first seen. Furthermore, 1 have not observed the slichtest dis-
position in any of these eases to echange their peenliar desquama-
tive type for one in which the secretion of pus is the predominant
feature. It seems to me, therefore, that this form of diffuse in-
flammation of the auditory eanal is better entitled to recognition
as a separate disease than is any other form of diffuse inflamma-
tion of the canal. :

Etiology and Symptomatology.—This disease, in its early stages,
does not seem to be accompanied by any symptoms that would
be likely to eall the patient’s attention to the ears. At all events,
1 have never seen a ecase in which a perfeetly healthy ear became
the seat of changes, which 1 should be justified—in the light of
the subsequent progress of the case—in considering as the early
manifestations of this disease, and 1 am therefore unable to
deseribe the conditions which characterize these earlier stages,
When the canal has become filled with the exfoliated epithelinm,
the resulting deafness or disecomfort leads the patient to consult
a physician, and it is in this advanced stage, therefore, that we
first see this form of disease. Occasionally we see cases of diffuse
inflammation of the canal which run an acute course, and which
are characterized by the exfoliation of very large quantities of
epithelium in sheets of perfect whiteness. In these cases, how-
ever, the canal returns to a normal condition after the subsidence
of the acute symptoms, and we ean therefore hardly consider the
pathological pieture presented as that of a commenecing (chronie)
desquamative inflammation of this region. How the disease
begins, and what are its exciting causes, are questions which 1
am unable to answer. [ believe, however, that in many instances
the process may be looked upon as a ehronie periosteitis, exeited
originally by an inflammation of the underlying bone, the result
of an extension (perhaps vears previously) of inflammation from
the middle ear.

The simpler forms of the disease are undoubtedly of common
oceurrence, and will be found grouped, by many authors, among
the cases of impacted cerumen. 'The appearances presented to
the eve, before any efforts have been made to remove the ob-
strueting mass, are very often those of impaeted eerumen pure
and simple. As we proceed to disseet out the mass, we find that
bevond the outer layver (that nearest to the external orifice) of
cerumen, lies a tough, leathery mass, composed of laminated
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epithelial sheets at the periphery, and of a conglomeration of
dried pus, varionsly shaped masses of epithelinm, erystals of
cholesterin, e¢erumen, ete., in the centre.  When we separate the
outermost layer from the underlying skin, we find the latter in
various stages of inflammation. In the milder cases, the skin
will simply present a vivid red color; in the severe ones I have
found even well-marked uleeration. In many of these cases the
drum-membrane seems to take no part in the desquamative proe-
ess, which may be confined to the outer half or two-thirds of
the osseous portion of the eanal, and the inner third of the ear-
tilaginous portion. In one of the cases, of which 1 Kept a careful
record, the region of vivid redpess ended quite abruptly at a
distance of about five or six millimetres from the posterior and
inferior margin of the drum-membrane. In another case I found
the desguamative process limited to a boat-shaped depression in
the lower wall of the osseous portion of the eanal. No satisfae-
tory history could be obtained in this ease, but it seemed reason-
ably c¢lear that at some time in the past, probably in the man’s
bovhood, earies and exfoliation of guite a large portion of the
lower bony wall of the canal had taken place. The ehronie des-
gquamative inflammation of the skin lining this exeavation had
cansed the patient no pain or discomfort until the steadily
increasing laminated mass of epithelinm, no longer finding room
for itself in the execavation, began to exert pressure. Then the
patient experienced moderate pain in the ear and consulted a
physician, The true eondition of the parts was fully recognized,
and prowpt relief was afforded by dissecting the tough mass out
from its bed in the bony canal. About once a vear, for a period
of five years, this patient experienced more or less discomfort in
the ear, and each time he obtained entire relief by having the
impacted mass removed. In a third ease, 1 saw the patient for
the first time in 1875, and for the second in 1877. Both times I
found the impaeted masses to be composed of quite small flakes
or fragments of epithelinmn intermingled with hardened pus.
The face, neck, and hairy sealp bore unmistakable evidences of
eczema. The walls of the eanal, after the impacted mass had
been removed, were found to be red and swollen, but eompara-
tively sinooth. The drum-membrane had apparently escaped
altogether. As the impacted masses, on both the oceasions men-
tioned, were found to consgist of only simall epithelial flakes, which
did not show the slightest disposition to assume a laminated
arrangement, and which furthermore were largely intermingled
with dried pus, I was disposed to eonsider this case as distinet-
ively eczematous in character, and quite different from those
cases in which the desquamative process shows a disposition to
produce chiefly laminge of epithelium intermingled with very
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little pus. More reeently, however, I have had opportunities of
examining this patient’s ear, and on each oceasion I have found
the laminated arrangement of the cast-off epithelinm as well
characterized as we ever see it. The last time 1 examined the
ear | found that the inflammmation of the ¢anal had produced
actual uleeration of the eutaneous surface, especially along the
lower wall and near to the drum-membrane. It is therefore
clear that a striet separation eannot be made between these two
classes of cases—the eczematous and the desquamartive.

I have already alluded to the fact that when the desquamative
tendeney becomes established, it seemns to persist for a long time,
and to retain its own peeculiar type. The following case affords
a good illustration of this faet, and also shows how the membrana
tympani itself may participate in the desquamative process.

The patient, a strong, healthy sailor, eonsulted me at the New
York Eve and Ear Infirmary, on the 23d of February, 1876. He
eomplained of eonstant dizziness, and alimost unbearable tinnitus
in both ears ** for some time past.” No satisfactory information
could be obtained from him with regard to the condition of his
ears in previous years. The deafness was so marked that 1 was
obliged to speak to him quite loudly in order to make myself
heard. On examination both aunditory ecanals were found to be
filled with cernmen. After the removal of these masses, which
were found to be eomposed entirely of ecerumen, it was ascer-
tained that a tough, leathery mass of laminated epithelinm cov-
ered each membrana tvmpani to a depth of not less than one
millimetre, and completely filled the recess at the lower and an-
terior portion of the inner end of the meatus. When touched
with the probe the outer surface of the mass felt as hard and
almost as smooth as parchment. The removal of these epithelial
deposits was accomplished by means of the slender probe, the
foreceps, and the eurettes ; a solution of biearbonate of soda hav-
ing first been employed for the purpose of softening them and
loosening their connections. The difficulty of the task was
greatly inereased by the eircumstance that, whenever the instra-
ment touched the wall of the osseous portion of the eanal, the
patient was seized with an irresistible desire to cough. This “ear
cough,” interfered so seriously with my manipulations that it was
not until the fifth or sixth sitting that 1 finally sueceeded in re-
moving the last layver of epithelimmm. The pain eaused by the
manipulations also inereased the diffienlty which the IImtivanl“ ex-
perienced of keeping his head perfeetly quiet. After the removal
of these masses from both ears, the drum-membrane, on each
gide, was found to be red, somewhat thickened, and adherent in
its ecentral portion to the opposite promontory. The neighboring
walls of the canal also presented an inflamed appearance, but no
recognizable uleeration or inequalities of the surface. The dizzi-
ness and distressing tinnitus were in a great measure relieved by
the removal of the obstructions, and there was a little improve-
ment in the hearing. :

Ninee 1876 1 have seen the patient twiee, and on both oeceasions
I found that the pathological condition described above had re-
produced itself,

In a fifth case, finaliy, the desquamative process was allowed to
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go on unchecked for a long time—probably for a period of twenty
years. The bony eanal econtaining the laminated epithelial
mass was found to be enlarged to fully twice its normal size. After
the impacted mass had been removed with considerable difficulty,
the walls of the dilated portion were found to be in an uleerated
and granulating condition, with a limited area of exposed bone
surface. The inner wall of this large cavity presented the ap-
pearance of a uniform granulating surface, in which not a trace
of the membrana tympani, ossicles, or labyrinthine fenestra could
be distingunished. While a great deal of this damage may legit-
imately be looked upon as the effect of prolonged pressure ex-
erted by a mass located in the auditory eanal, and constantly
inecreasing in size, it seems to me secarcely doubtful that the
original disease, out of which this desquamative affeetion subse-
quently grew, was a destructive inflammation of the middle ear,
with probably exfoliation of part of the bony wall of the canal.
However, the patient, a womnan of average intelligence and forty-
one years old, was positive that she had never had a discharge
from the affected ear, but admitted that, for a period of twenty
vears, she had experienced frequent earaches and more or less
deafness in that ear.

Diagnosis and prognosis.—The produets of this form of inflam-
mation are so easily distinguished from pus and cerumen that an
error in diagnosis ean seareely oceur. It is only in cases like that
of the sailor (see preceding page) that some diflieulty might be
experienced in recognizing the true condition of things in the
ear. In this particular case the dry, hard, and comparatively
smooth eul- de-sae at the inner end of the auditory eanal wounld
be very likely, at first sight, to be taken for a greatly thickened
drum-membrane. The correct interpretation of the eondition
observed sugeested itself at once as soon as the eurette was used.
At almost all points the hardened mass that occupied the inner
end of the meatus, merged, without any noticeable line of de-
marcation, into the neighboring skin of the eanal. In one or
two places, however, a free edge of thin euticle indicated where
the line of separation oeccurred. The curette was applied to
these points, and, with a little eautious dissecting, the fact was
ascertained that the thin, free edge of cuticle constantly grew
thicker as the disseetion was continued farther and farther in-
ward. The desquamative nature of the affection was thus es-
tablished beyvond a reasonable doubt.

With regard to the prognosis of the disease, I should not be
justified in expressing any very positive opinion. The simple
removal of the obstrueting mass almost always affords the
patient such marked relief that he does not care to submit to a
course of treatment whieh would have for its object, not the relief
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of a present trouble, but the prevention of a future one. My expe-
rience in the radical treatment of the disease is therefore very
small, and 1 must limit myself to the statement that, if left to
itself, the disease is quite certain to reproduce the impacted
state in from two months to two or three yvears.

Treatment.—If the auditory canal is filled with laminated epi-
thelinum, dried pus, and other matters, the first step in the treat-
ment should be to remove the impacted mass. The quickest way of
accomplishing this is to disseet out the mass, or loosen its attach-
ments with the curette, and then to extract it with the forceps,
or with the curette used as a pry or shallow hook. If the mass
does not form a connected whole, it must be broken down into
fragments and removed piecemeal. The syringe alone, in this
class of eases, will be found a very inefficient instrument. I have
repeatedly seen ecases where, after the syringe had been used
several times in sueeession without sueecess, the mass was easily
removed in a few minutes by means of the eurette and foreeps.
1f the desgquamated epithelinm is found firmly adhering to the
membrana tympani, in the form of a continuous leathery mass, it
is advisable to soften it first before we make the attempt to de-
tach it from the membrane. Strong solutions of bicarbonate of
soda may be used for this purpose.

Onece the impacted mass has been removed, the guestion con-
fronts us, How c¢an we prevent the eanal from again becoming
obstructed with a similar aceumulation Y or, in other words,
How ecan we radically eure the desgquamative inflammation of
the auditory eanal? So far as my own experience goes, I am
unable to give any very satisfactory answer to this question. I
have obtained the best results from the daily use of the lukewarm
douche, eontinued for a period of several weeks; but I eannot
report a single instance in which, by this means, or by instilla-
tions of weak solutions of the acetate of lead, a well-marked
chroniedesquamative otitis externa, with intact drum-membrane,
was really eured. It would be manifestly unfair, however, to
pronounce the disease ineurable upon the very limited experi-
ence which 1 have had, and yet it is hard to see how anyvthing
like an extended experience in the radical treatment of the
dizease is to be gained. In private practice persons whose ears
feel perfectly natural, and whose hearing is fairly good, are
usnally not disposed to vndergo a long course of treatment
directed solely to the ear. In infinmary practice, it is useless to
even suggest such a course of treatment,

Ulcers, Polypoid Growths and Caries.—The pathologieal condi-
tions enumerated in this title are sometimes encountered as
independent affections. By this I mean, first, that uleers and
polypoid growths—and possibly also earies—may oceur as genu-
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ine primary affections of the auditory eanal ; and second, that all
three conditions, although at first simply accompaniments or
sequel® of a purulent inflammation of the middle ear, or of some
other local disease, may be raised to the dignity of primary or
independent diseases through the complete subsidence of the
original affeetion. Thus, for example, no one will dispute the
primary’ or independent nature of syphilitie uleers and condy-
lomata of the auditory eanal ; and with regard to the oceurrence
of similar non-syphilitie lesions in this part of the ear my impres-
sion is that they always represent the effects of some antecedent
more general disease of either the meatus itself or of the middle
ear, and as they form an essential part of those diseases, it will
be more appropriate, I think, to deseribe them under those head-
ings than in the present seetion. So far as the independent
ocenrrence of the lesions under consideration is concerned, the
following brief histories of cases contain all that I have to say on
the subject :

The first case is that of a healthy boy, seventeen yvears of age.
On the Tth of April, 1877, he consulted me for the first time, and
gave the following history of his trouble. During the previous
summer he had passed through an attack of tvphoid fever, and
while he was convaleseing a large abscess developed in the right
parotid region.? This abseess broke and discharged its contents
through an opening in the right auditory canal. From that
time to the present there had been more or less discharge from
the ear. but on the whole it had been diminishing in quantity.
He had experienced no deafness with it, except temporarily,
when the discharge filled the eanal. About three months previ-
ously he had diseovered a small fragment of bone in the discharge.
On examination, 1 found a flattened, suceulent mass of granula-
tion tissue lyving on the lower and posterior wall of the eanal,
apparently at the junction of the osseous with the cartilaginous
portion. This mass, as 1 ascertained by eareful probing, grew
from the edge of a not very deep uleer, at the bottom of which
denuded bone was readily felt, A short distance beyond, in the
os=seous or membranous part of the canal, a second superficial
uleer was found. At all other points the eanal presented an
uninflamed and natural appearance. The membrana tympani
alzo appeared to be normal.

Treatment was eommenced on the 19th of April, and on the
29th, ten davs later, the largeruleer was found to be eompletely
healed. The polypoid mass was first removed with the snare,
and then the remaining raw surfaces were freely cauterized (daily)
with nitrate of silver, fused upon the end of a cotton-holder.
Five or six such cauterizations were made, and then the rapidly
contracting uleer was completely eovered with pellets of pow-
dered burned alum. After two or three such applications, com-
pleta cicatrization of the parts was found to have taken place.
T'he more deeply situated, superficial uleer, which seemed a very
trifling affair in eomparison with that which lay nearer to the

1 That iz, not developed by extension from a neighboring region. K
z Parotid abscesses are said to be among the many very rare sequels of typhoid
fever.
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external orifice, proved the more rebellious of the two. In faet,
it had not vet entirely healed on the 29th, when the boy returned
to his home in the country. A few weeks later, however, he vis-
ited me again, and 1 then found that this uleer too had eom-
pletely healed, no further treatment having been carried on in
the meantime.

If this case eould have been seen from the very beginning, it
would probably have been an easy matter to trace the eonnec-
tion between the parotid abscess and the superficial uleer which
was situated near the drum-membrane. In all probability the
abseess did not break until it had kindled an aeute inflainmation
of the entire lower and posterior wall of the osseous meatus.
The outer uleer probably represented the spot where the rupture
finally took place, and the inner one a spot where the inflamma-
tion was more severe than at other points. At the time I saw the
case, however, the isolated position of this uleer, and the absence
of any evidence of inflammation of the parts lving between it
and the outer uleer, added a certain element of mystery to the
case.

In the second ease, which was first seen on the 20th of Novem-
ber, 1877, the conditions observed were even more difficult to
explain.

The patient, a very intelligent lady, thirtyv-eight years old,
and in fairly good health, stated that during the previous
five weeks she had experienced at times quite severe pain in the
right ear. There had been no discharge, and very little disturh-
ance of hearing, so far as general conversation was concerned.
Her regular medieal adviser had attributed the painful affection
of the ear to impaeted eerumen, and had syringed the canal very
thoroughly with tepid water, but without beneficial effects. On
examination, I found the orifice of the right anditory eanal ten-
der on pressure, and obstructed by the presence of a moderately
large mass of granulation tissue springing from the mouth of a
recently ruptured furuncle.  Beyvond this fleshy mass, whieh 1 at
onece removed with the snare, the canal was found to be tightly
plugged with a whitish mass which felt as hard as chalk. By
means of the eurette and foreeps I was able to break down and
remove piecemeal the entire mass. It presented throughout
every appearance of being a chalky substance, and probably rep-
resented a caleareous transformation of pus that had first under-
gone cheesy degeneration. (The patient belonged to a gouty
family.) The inner end of the mass extended to within
a few millimetres of the drum-membrane. After it had been
entirely removed I found that the only lesion in the o=seous part
of the eanal, bevond a moderate degree of redness and swell-
ing, was a circumseribed nleer, situated posteriorly and superi-
orly, not far from the junetion of the osseous with the earti]lﬂ;.:i-
nous portion. On expi]urat ion with the probe, 1 ascertained that
denuded bone surface constituted the base of the ulcer. The
mewmbrana tympani a[])peared to be perfectly normal.

An examination of the patient’s left ear, which she had always
supposed to be healthy in every respeet, revealed the existence of
a small, pale, suceulent, polypoid mass, springing from the poste-
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rior wall of the osseous eanal, elose to the drom-membrane. The
gsecretion from this mass was so seanty that no fluid could be
seen in the eanal exeept in the immediate neighborhood of the
growth. Exploration with the probe showed that the polypus
was simply a superficial ontgrowth, not connected with any
demonstrable disease of the bone. The membrana tympani
appeared to be perfectly natural, and there was no appreciable
redness or swelling of the walls of the canal in the vicinity of the
growth.

I questioned the patient earefully with regard to the condition
of her ears in the past, but eould elieit no information that threw
any light upon the peculiar lesions found. The pain of which
she had complained during the previous five weeks was evidently
due to the development of a furunele near the outer orifice, and
the mass of granulation tissue found in this loeation was simply
the effect of continued irritation from some source or other.
Thesze lesions were elearly of comparatively recent date. The
presence of the cealeareous mass in the right meatus pointed
clearly to a discharge of much earlier date ; but it was not so easy
a matter to define the loeation from which this discharge eame.
The middle ear, for instance, could safely be excluded as a sourece
of the pus, as the patient was positive that she had never experi-
enced any pain or diseomfort in the right ear until recently, and
also becanse the condition of the drum-membrane, as found after
the chalky mass had been removed, showed no trace of any
recent or former inflammation of the middle ear. The discharge,
therefore, in all probability, eame from the anditory eanal. The
patient, however, it will be remembered, stated distinetly that
ghe had never observed a discharge from either ear. In explana-
tion of this apparently econtradictory state of things, the assump-
tion seems almost unavoidable that in the outer portion of the
canal there must have been some obstacle which prevented the
ezcape of the pus secreted in the inner portion. Impacted ceru-
men would present such an obstacle, and, by greatly diminishing
the rate of evaporation which would take place in the pusunder
ordinary eiremmstanees (. €., in an unobstrueted meatus), would
favor its gradual acenmulation and slow transformation first into
a cheesy and then into a ehalky mass. No eerumen, it is true,
was found in the eanal at the time I examined it ; but it is more
than probable that the thorough syringing which the ear had
received at the hands of the attending physician had removed
all that was there.

The question relating to the exact sourece of this assnmed dis-
charge—whether the latter eame from the ciremmseribed uleer
deseribed above, or from some previous diffuse inflammation, of
which this uleer was the last remaining trace—is one which I am
unable to answer. With regard to the treatment and subsequent
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progress of the ease, there is very little of interest to communi-
cate. Both uleers healed slowly under the use of nitrate of silver
(in the form of a bead) and (later) powdered iodoform. A dry
eczema, affecting the orifices of the eanals, continued for several
weeks after the uleers had healed, and then itself finally disap-
peared. As late as during the summer of 1879 1 found both
eanals still guite natural in appearance.

In the foregoing cases the bony structure of the meatus was
involved to only a very slight degree, and after the uleer had
healed noirregularity of the surface remained to indicate the spot
which it had reecently oecupied. In the following cases the dis-
ease of the bone constitutes a more prominent characteristic. In
common with the ease last deseribed, however, they both were
seen for the first time only after they had reached a more or less
advanced stage of development. Neither the condition of the
parts nor the patients’ own statements furnished the slightest
clew to the antecedent pathology of the disease,

The first of these cases was seen at the N. Y. Eve and Ear
Infirmary on the 25th of October, 1871. The patient, a healthy
man, twenty-two years of age, sought relief at the institution on
account of an acute affection of-the left ear. As a matter of
routine, I also examined the right ear, of which the patient had
made no eomplaint, and found the eanal blocked by a large and
hard plug of cerumen. After the mass had been extracted, 1 dis-
covered that a ridge of bone, about two millimetres high, erossed
the lower wall of the osseous eanal, at right angles to its long
axis, and only a short distance from the line of junetion of the
cartilaginous and osseons portions. Along its sides this ridge was
covered with small, soft granulations. Quite firm pressure with
the probe failed to break off any portion of the irregular, free
edge of the ridge. The drum-membrane showed only insignifi-
cant changes, and there was simply moderate redness of the canal
in the neighborhood of the carious region. The wateh was heard
at distanece of six feet. No evidences of syphilis could be found,
and the patient was very positive that he had never had a dis-
charge from the right ear, and had never experienced pain in it.
(The patient was seen again only once, a few davs later.)

The second ecase was seen on the 17th of Mareh, 1873. The
patient, a strong, healthy man, of fifty vears of age, consulted
me for a slight diminution in the acuteness of his hearing. On
examination, I found both canals filled with cerumen. The
impacted masses were removed, and the patient obtained the
desired relief.

On the 23d of June he consulted me a second time, and on
examination I was surprised to find that the canals were again
obstrueted with the same material, though in smaller quantity.
The removal of the impaected masses again afforded the desired
relief.

Omn the 26th of July the patient consulted me for the third time,
The right ear, he said, had felt full, and at times he had experi-
enced pain in it. On exanmnation, very little eerumen was
found in the outer portion of the canal, but in the immediate
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vieinity of the membrana tympani there was a small mass of
what appeared to be cerumen. As this mass was firmly imn-
pacted in the anterior cul-de-sac, between the drum-membrane
and the wall of the canal, 1 instrueted the patient to use instilla-
tions of a warm solution of bicarbonate of soda for two or three
days, and then to let me examine the ear again. This he did,
and when 1 afterward saw him, I found no difliculty in syringing
ont the accumulated material. An inspection of the canal then
revealed the faet that an irregularly shaped body still oceupied
the extreme inner end of the meatus; part of it, in fact, seemed
to be touching the membrana tympani. The free surface of this
mass was made up of three or four jagged elevations, which felt
like bone when they were touched with the probe. Um_a of them
Wis =0 plmnmvnt that 1 found no difficulty in seizing it firinly
with the forceps. It was perfectly immovable, however, and
there could therefore no longer be any reasonable doubt that
this jagged ridge was in reality an exostosis or hyperostosis asso-
ciated with a limited uleerative process or earies ; the material
which I had last syringed out being in all probability hardened
pus which had accumulated around the bony mass. The mem-
brana tyvimpani was moderately thickened and opaque, but free
from all other evidences of old or recent inflammation. The tick-
ing of the wateh was heard at a distance of two feet on the right
side, and four feeton the left. Careful ingquiry into the patient’s
past history failed to throw any light upon the origin of this
local earies of the meatus. The left ear was not examined.

On the 4th of September, 1874, 1 again saw the patient. He
h'ud that he had experienced no unpleasant sensations in either

ear until a short time previously, when a slight discharge de-
veloped in both ears. On examination | found that the earious
spot in the right meatus was covered with foul and eheesy pus,
and that almost the same lesion existed in the left eanal. In both
ears the carious spot was situated on the lower wall of the
meatus, elose to the drum-membrane, and on both sides the spots
were of about the same size,

On the 14th of November, 1876, the patient reported that dur-
ing the previous summer he had experienced two or three attacks
of moderately severe pain in the left ear, accompanied by a dis-
charge of foul matter. Atabout the same time he had found two
small fragments of bone in the discharge. The right ear had
given him no trouble, though on one or two ocecasions he had
noticed a slight discharge from it. On examination 1 found that
the carious exeavation in the left ear had inereased decidedly in
extent, and that a ridge of newly formed bone, about two milli-
metres in height, traversed the eanal along the inner limit of the
uleer, and in elose proximity to the membrana tympani. A very
foul, dark pus eovered the region of the ulecer. On the right side
no material change could be made out in the condition of the
ear.

The subseguent treatment consisted simply in the regular use
of the warm douche, for the purpose of removing the foul pus
from the eanal; the patient being unwilling to submit to any
more sy stematic efforts to induce permanent healing of the
-:*mn{us, '-:[mt-n especially as 1 eould not promise to him sueeessful
results.

The thought of syphilis sugrested itself to my mind, as soon as
I discovered that both osseous canals were b}'l"llll'll‘.i‘t!'l('.«'lal}}' dis-
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eased ; but the patient’s ruddy eountenance and splendid phy-
sique, his age, his high social standing, and the absence of any
other evidence of constitutional syphilis, made me look upon this
disease as a very improbable cause of the peeculiar lesions
deseribed above. The only hypothesis which 1 can offer in place
of the svphilitic one, is that which represents these lesions as
being the sequelr of a double otitis media that ran its course
during the patient’s infaney or childhood, but of which all traces
had long before disappeared.

In the following ecase, which deserves the title of primary
caries of the osseous portion of the external anditory canal more
fully than does any case that 1 have ever seen., the exaet pathol-
ogy or mode of development of the disease is by no means clear.

The patient, a healthy woman about thirty-five years of age, ¢
member of one of the sisterhoods of the Episcopal Chureh in this
city, consulted me on the 9th of June, 1880, for the purpose of
having a ** tumor” removed from the left ear. The only history
that she could give was this: About three weeks previously she
experienced a slight pain in the left ear, and a few hours later
ghe noticed that there was a slight discharge from the ear. She
paid very little attention to the cli-«clmrge, as it was very slight
and gave her no special annoyvance. Two or three days before
she came to see me, she noticed that her hearing had rather sud-
denly become impaired ; and on examining the ear to ascertain
what might be the cause of it, she discovered that the outer ori-
fice was nearly closed by a red, fleshy mass. Thinking that she
might have made light of the degree of pain experienced at the
beginning of the disease, 1 questioned her very closely on this
point. She was very positive, however, that she had experienced
only a few twinges of pain at intervals during a part of one day,
and these t“‘lll”‘(}ﬁ-, she said. were almost too trivial to deserve
the name of pain. The hearing, =o far as she knew, had alwayvs
been perfect up to the time referred to above., 0On examination,
I found the outer orifice blocked by a red, moist, firm, fleshy
mmss which sprang by a broad base from the lower and posterior

rall of the meatus, a very short distance outside the line of june-
tmn of the eartilaginous with the osseous portion of the eanal.
From the firimness of the mass, from its uneven surface, from the
painless manner in whieh it had developed, and from its rapidity
of growth, 1 was at first disposed to consider it as a cancerous
growth ;: but after I had ent it off flush with the level of the sur-
rounding healthy skin—a procedure which caused her very little
pain—I observed that a eanal ran through the centre of the
tumor, from its base to its summit, and I at once abandoned the
idea of a eancer. These hollow tumors, in my experience, grow
only from the mouth of an abscess, be the latter simply furuncu-
lar in its nature, or of deeper origin (dependent on bone caries).
In the present case, the introduction of a curved probe revealed
the existence of a limited area of exposed bone, which felt like
the free outer edge of the osseous meatus. The drum-membrane
and the inner half of the external auditory eanal seemed to be
normal, and the removal of the growth restored the hearing per-
fectly.

On the 20th of June, after fruitless efforts to arrest the growth
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by means of nitrie aecid, I again resorted to the use of the knife.
1 took this step because the fleshy mass had again nearly filled
the orifice of the auditory ecanal, and therefore threatened to
diminish the patient’s hearing power during her vacation, which
ghe was then about to take.

On the 16th of July she returned to the eity, and reported that
during the first two or three days of the month her ear became
very much swollen, below and behind the meatus ; and while it
was in this condition she discovered, at the orifice of the eanal,
in m]l}msr it out, a small fragment of bone. The swelling then
rapidly subsided, the discharge ceased, and the ear seemed to her
to return to a perfectly n: itural condition. The only trace of
the former disease that I could find, when I examined the ear,
was a small nodular eieatrix, at the spot where the granulation-
tissue had previously existed.

It would be extremely interesting to Kknow what were the
precise changes that led to the limited death of the bone in this
case, but unfortunately we can only speculate with regard to
their nature. The almost entire absence of pain during the
incipient stage of the disease, coupled with the fact that a sepa-
ration was found to have taken place between the projecting end
of the bone and the ecartilaginous framework of the anditory
canal, suggeste the possibility of a change akin to echondromala-
cosis (see p. 46) as the starting-point of the entire series of
morbid phenomena.

In all the five eases deseribed in the present seetion, the lesions
observed in the aunditory canal presented every appearance of
being primary in their nature, or, at all events, independent of
any recognizable disease of the middle ear.

False membiranes.—These formations, whichare only very rarely
encountered in the external auditory eanal, are probably always
due to some of the secondary effects of an inflammation of the
middle ear If they are seen for the first time in a ease in which
all other evidences of the middle-ear disease have disappeared,
there may be gome difficulty in understanding their true nature
and origin; but it is a very easy matter to understand the pathol-
ogy of these formations when we have the opportunity of actunally
witnessing the different stages of their development, as was my
good fortune in two of the eases now about to be narrated.

The first ease furnishes an instance of the development of a
cord-like bridge of flesh in the auditory canal.

The patient, a female, twenty-five years of age, and in good
reneral health, presented herself for treatment at the New York
Eve and Ear Infirmary, on the 30th of August, 1871. She stated
that there had been a dise h.arge from the li-"“.' ear during the pre-
vious three yvears. On examination I found the outer orifice
filled with a polypoid growth. With Blake’s snare 1 then re-
moved in suceession four distinet polypoid masses, all of them

growing from the walls of the auditory canal, and not connected,
so far as I could discover, with earious bone,
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On the 6th of September I saw the patient a second time, and
fonnd that the stumps of the polypi removed on the 25th of
August had already markedly increased in size. 1 used thesnare
a second time. and cauterized the remaining raw surfaces with
nitrate of silver.

On the 23d of September I examined the ear again and dis-
covered that two of the stuinps—situated opposite to each other,
one on the upper, the other on the lower wall of the meatus—
had eoalesced so as to form a distinet cord-like bridge of flesh,
stretching from the upper to the lower wall of the meatus.
Moderate stretehing of this band with the probe failed to produce
a rupture, and, being anxious to see whether it would shrivel up
and disappear of itself, or what would become of it, I abktained
from any further interference, and simply advised the patient to
syringe the ear daily with lukewarm water.

On the 4th of October 1 found that the fleshy band had per-
ceptibly diminished in diameter. There was also very little
discharge.

On the 6th of Deeember I found that the discharge had eeased
entirelv, and that the walls of the meatus were perfectly dry.
The fleshy band had diminished to the proportions of a slender
cord scarcely one millimetre in diameter: and when touched
with the probe it felt dryv and stiff, as if it were made of parch-
ment. The mass of granulation-tissue had undoubtedly become
completely covered with epidermis, and then the process of con-
traction, which is common to all newly formed connective tissue
as soon as suppuration ceases, had reduced its proportions to
those of a slender cord.’ (The patient did not subsequently
return.)

In another case I had an opportunity of watching the same
series of pathologieal changes take place on a much larger seale.

The patient, a rather dull boy of twelve, was brought to the
New York Eve and Ear Infirmary by his parents, on the 9th of
July, 1873, Three vears previously he had passed through an
attack of searlet fever, but no discharge from the ear had been
noticed until a short time before his visit to the Infirmary. On
examination, I found the entrance to the canal blocked by guite
a large mass of granulation-tissue. The removal of this mass by
means of Blake's snare brought to view a dark body, which felt
hard when touched with the probe, and seemed to be tightly
wedged in between the anterior and posterior walls of the canal.
Steady traction, by means of a steel hook introduced flatwise be-
tween the foreign body and the upper wall of the meatus, and
then turned point downward as soon as the inner end of the hard
mass had been reached, brought it away entire. It proved to be
a prune-pit of moderate size. Neither the boyv nor his parents
could account for its presence in the ear. That portion of the
meatus in which the greatest breadth of the pit lay seemed to be
larger than the natural size, while just bevond and just this side
of the dilated portion the soft parts of the ecanal appeared to
be swollen.

Nine days later | saw the patient a second time. The inner
limit of the dilated portion—ecorresponding to the junetion of the
inner and middle thirds of the osseous part of the canal—was

I Dr. George T. Engleman, of 5t. Lonis, has reported a very similar case in the
Archiv fiir Obrenheilkunde, vol. vi.,. p. 203.
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then the seat of a ring-shaped mass of granulation-tissue, which
encroached very decidedly upon the calibre of the meatus.

Sixteen days later still (August 4th), 1 found the ealibre of the
canal ahmost obliterated by this mass.  Although the probe could
stiii be passed through the centre of the obstructing granulations,
the appearance presented was as if the calibre of the canal had
been completely obliterated at this point.

During the following week three applications of chromie acid
(in erystalline form) were made to the central portion of the
mass,  This canstic, however, set up so much inflammation that
I was obliged to abandon its use. The bov was not seen again
until the 2d of September. The eanal was then found to be per-
fectly dry, and Tllue patient said that the discharge had ceased
several dayvs previously. The ring-shaped mass of granulation-
tissue had become transformed into a solid eul-de-sae, eompletely
obliterating the ecalibre of the canal. The tissues were dry,
smooth and firm, and no longer resembled granulation-tissue.
In the eentre of the mass, a small seab, about the size of the head
of a pin, was visible. After this had been torn off, the probe
could readily be pushed through to the broad part of the eanal
beyond.

Efforts at dilatation, by means of small laminaria bougies, were
kept up during the following two or three days, but they caused
considerable pain and proved of no avail. On the 28th of Sep-
tember fuming nitrie acid was freely applied to the centre of the
mass. The pain ecaused by this application was only moderate.

On the 4th of Oectober I found that the acid had made guite a
free opening in the mass. The application was not repeated, and
vet the tissues forming the annular constriction continued to
contract (eentrifugally), and the ealibre of the canal to enlarge,
until, on the 22d of November, when I saw the boy for the last
time, very little trace remained of the mass,—whieh, if it had
been left to itself, would undoubtedly have formed a permanent
obstruction in the eanal, in the shape of a diaphragm or false
membrane. The disecharge, which made its appearance soon
after the application of the acid, had entirely ceased. Beyond
the narrowed portion of the eanal, whieh was very near its inner
limit, the membrana tympani was plainly visible. Its lower half
was perforated near the centre.

The following case completes the pieture which nitrie acid
spoiled in the preceding case :

The patient, a female, twenty-six yvears of age, consulted me at
the New York Eve and Ear Infirinarv, on December 1, 1873, She
had been somewhat hard of hearing all her life. In childhood
there had been a discharge from both ears, but during recent
vears there had not been any from the right one. In this ear the
wateh was heard only when pressed firmly against it. The left
ear presented the ordinary appearance of an uncomplicated
chronie purnlent inflammation of the middle ear. An examina-
tion of the right ear revealed the following condition : the meatus
was normal ; at its inner end it terminated in a siooth, parch-
ment-like membrane, of uniform but slight eoneavity outwardly,
and looking very much like a membrana tympani from whieh
the mallens had been removed. When tapped with the probe
this membrane gave forth quite a loud sound, such as is heard
when a stiff piece of parchment is bent. It appeared to be con
siderably thicker than the normal drum-membrane, and, at every
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point of the periphery, passed without the slightest break or
irregularity into the skin of ithe auditory canal. A superficial
observer might very readily, 1 think, have taken this strange
diaphragm for the membrana tympani. Its greater proximity to
the external orifice, however, and the absence of the handle of the
hammmer, showed almost conclusively that, notwithstanding its
dry, membranons character, it was not the drum-membrane, but
a new-formation of some Kind.

So far as its influence upon the hearing was concerned, such a
membranous diaphragim could only act as an obstacle. 1 there-
fore had no hesitation in making a free erucial inecision through
it. The angular flaps thus made showed very little disposition
to retract. They were readily bent over toward the walls of the
meatus, however, and thus a view of the deeper structures was
obtained through the irregular opening. All that could be seen
at that timne was the red and moist mucouns membrane of the
promontory, situated about four or five millimetres beyond the
plane of the false membrane. Asg an evidenece of the vitality of
the latter. I might mention the fact that, a very few minutes
after the ineisions had been made, a glistening border of bloody
seruimn was noticed along each of the eut edges of the angular
flaps. The improvement then observed in the hearing, at least
for eonversation, was quite marked ; for the wateh, the hearing
distanee was inereased to four inches.

At the next visit, a week later, the patient reported that there
had been a constant discharge from the right ear since the day
following the operation. The perforation was then cireular in
shape, from three to four millimetres in diameter, and through
it the relations of the deeper parts could be distinetly made out.
It was thus ascertained that the handle of the hammer was still
entire, though adherent to and covered up at its tip by the tissues
of the promontory. The short process of this ossicle could be
distinetly recognized at the inner edge of the base of the false
membrane,

When last seen the patient still complained of a slight mueo-
purulent discharge, and no marked change had taken place in
the condition of the parts.

The two preceding cases throw light each one upon the other.
In that of the boy, for example, there can hardly be any reason-
able doubt that if I had not interfered vigorously with nitrie
acid, a false membrane or diaphragm, similar in every respect to
that which was observed in the case of the woman, would have
developed at the seat of the constriction. On the other hand,
had I not previously watched the peculiar behavior of the gran-
ulation-tissue in the boy’s ease, and also in that of the first case
(p. 94), I might have experienced difficulty in explaining the
presence of such a parchment-like diaphragm in the osseous
portion of the auditory canal. In all three cases the different
steps of the process were essentiallv the same. Under the stimu-
lus of some irritating eause, granulation tissue was produced.
Two granulating surfaces met at a time when there was not a
enflicient eurrent of fluid seeretion to prevent them from uniting,
and they accordingly united into a single mass. The original irri-

8
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tating cause had by this time been withdrawn, and the absence
of a free secretion of pus from the surface of the mass of granu-
lations opened the way for the growth of a protective covering
of epithelium from the surrounding healthy skin. As soon as
the mass had onece become covered with skin, rapid contraction
and atrophy of all the conneetive-tissue elements followed, until
finally nothing remained but two horny epidermal layers sepa-
rated from each other by athin sheet or cord—as in the first
case—of connective tissue, poorly supplied with blood-vessels,
and apparently not at all furnished with sensory nerves.

The false membranes observed in the preceding cases were pro-
vided with blood-vessels and represented each an integral portion
of the living body ; that observed in the following ease can only
be looked upon in the light of something cast off and already
dead, though still mechanieally connected with the body.

The patient, a female, fifty years of age, consulted me in the
summer of 1576, for deafness of slight degree, referable chiefly to
the left ear. and of about one yvear's duration. Examination
with the speculum and reflected light revealed the following con-
dition of things in the left ear: In the osseous portion of the
external auditory eanal, at a point about one-third of an inch
from the drum-membrane, a membranous structure completely
oceluded the canal. To the eye, this membrane presented all the
appearances of ordinary cast-off cuticle. At no point did it show
any evidence of being provided with blood-vessels. When
touched with the probe it yielded 1o the pressure in preecisely the
same elastic manner as would any thin membrane like the enti-
c¢le, when separated from its underlying connections. The per-
ipheral portion of the membrane was carefully tested with the
probe at all points of the eircamference, for the purpose of aseer-
taining the nature of its attachment to the skin of the external
auditory eanal. At every ant:, it was found to be continuous
with the cuticle of the neighboring skin. The plane of the mem-
brane was nearly at right angles to the axis of the canal.

In order to aseertain the exaect condition of the deeper parts of
the ear, and also, at the same time, for the purpose of removing
from the canal what could only be considered as a hinderanee to
the pereception of sound, I made a erucial ineision through the
membranous diaphragm, and then, with the foreeps, tore away
the greater part of the remaining segments. At the points where
the attached membrane had been torn off, no evidence of any
line of attachment remained, bevond at most a diffuss redness of
the skin. The drum-membrane bevond presented a fairly normal
appearance, and the hearing was somewhat improved by the
removal of the obstacle.

This ecase, which iz entirely different in itz pathogenesiz from
the one last reported, derives its chief importancee from the light
which it throws upon the guestion of horizontal or surface
motion in the epidermis of the membrana tvinpani and skin of
the external auditory canal. That such a motion exists orr the
outer surface of the drum-membrane has been known for several

years. Every aural surgeon who has had oeeasion to perform
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paracentesis of the membrana tympani has observed how from
day to day the seab resulting from his ineision moves from its
original situation in the posterior half of the membrane, midway
between the umbo and the periphery, toward the latter, and
eventually, in its outward course, leaves the drum-mmembrane
entirely.

The same motion has been observed in the external auditory
ecanal in the immediate vicinity of the membrana tympani. Dr.
Clarence J. Blake, of Boston, in a paper published in the American
Journal of Otology, speaks of this motion as taking place in a
spiral direction. Dr. C. H. Burnett, in his ** Treatise on the Ear”
{p. 46), speaks of this outward movement of the skin of the exter-
nal auditory canal as affording an explanation of the way in
which the superabundant cernmen is extruded from the canal.
This surface movement, then, of the epidermis of the drum-mem-
brane and external auditory canal, furnishes, I believe, an ex-
planation of the presence—in the case narrated above—of a cuti-
ele-like, membranous diaphragm in the outer canal of the ear.
This membrane, aceording to this theory, would represent a des-
gquamation—probably the result of an acute congestion of the
parts—of the entire epidermal coat of the drum-membrane.
That part of the euticle of the membrana tympani which had
separated from the underlying living epithelial eells must, in the
present instanece, have retained (at all points of the cireninference)
its connections with the neighboring healthy euticle of the exter-
nal auditory canal. The surface motion known to exist in the
enticle of the deeper portion of the canal extends without doubt
throughout the entire canal. Hence, in the present ease, after
the euticle had separated from the drum-membrane, the eentri-
fugal motion of the remoter parts of the separated membrane—
due to the traction exerted by the ontwardly-moving healthy
cuticle of the external auditoryv canal—must have produced at
first merely a state of tension (equilibrium) in the eentral portions
of the euticular membrane. At a later moment, however, this
outward motion of the healthy euticle must have exerted a svin-
metrical outward traction upon the euticular membrane, event-
ually lifting it completely off the underiving membrana tympani.
That in this particular ease a rupture did not oeeur at some point
must be aseribed simply to the fact that probably all things eon-
spired to favor a separation of the desquamated cuticle in its
entirety. After the act of separation had once taken place there
was no reason why the separated eutiele (then an independent
diaphragm) should not remain unbroken until acted upon by
some force from without. If different parts of the healthy euticle
of the external auditory canal travelled ontward at different rates
of speed, we might look for a rupture, or at least for a distorted
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cuticular diaphragm. The flatness of the membrane, in the pres-
ent case, and the inelination of the plane which it oecupied, to
the axis of the meatus, would rather favor the view that the rate
of speed is the same for all parts of the eanal.

Further observations and experimental researches will doubt-
less some dayv determine accurately all the facts connected
with this peculiar horizontal enticular motion, analogous to the
growth of the nail, which is a eutieular structure.

Syphilitic Ulcers and Condylomate.—So far as 1 ean judge
from my own experience and from the publieations of writers on
otology, eases of syphilitie disease of the auditory canal are com-
paratively rare. 1 have never seen the disease in this loeality in
its first stages ; the patients have always presented themselves for
treatment at a time when the lesions had reached their full de-
velopment. The following three cases may serve as typiecal illus-
trations :

The first ease is that of a man, forty-four vears of age, who
stated that he had eaught cold three weeks previously, but did
not notice anvthing wrong about the ear until about two weeks
later., The left ear then began to ache, and very soon afterward
a discharge appeared at the orifice of the auditory eanal. From
that time to the day on which 1 first saw the patient, the dis-
charge, he said, had been constant. On examination, 1 found
the left membrana tvmpani red, veryv much swollen, and per-
forated anteriorly and inferiorly. The lower wall of the outer
half of the meatus was uleerated for a distance of about half an
inch. The uleer extended outward upon the auricle, and itslimits
were everywhere quite sharply defined. An examination of the
throat revealed the existence of wellimarked syphilitie lesions,
and, on questioning the patient. he admitted that he had had a
chancre one vear previously. (This case was not seen again. )

The lesions observed in this patient’s ear were not of such a
character as to suggest at onee a syphilitic origin. It was only
after the throat had been examined that the thought of a com-
mon origin for the two sets of lesions suggested itself to my mind.
And vet, if we reflect for a moment, we shall be obliged to admit
that the development of a well-defined uleer in the auditory
canal, after a discharge from the deeper parts of the ear had been
going on for only one short weelk, is a very unusual phenomenon.
In c¢hildren the external anditory eanal is very apt to become ul-
cerated by the constant flow of an irritating secretion over its
surface ; in adults, however, this rarely happens, and then almost
alwayvs in connection with a ehronie discharge from the ear. In
the present case a comparatively large and well-defined granu-
lating area or uleer had developed in a eanal which presented al-
most no other evidence of active inflammation. and which had
been subjected to no other irritating influence than that whieh
may have been exerted by the flow, for the period of a week. of
a purulent fluid.over its surface. Furthermore, the discharge
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was by no means copious, as we should rightly expect it to be if
it had been the sole eause of the extensive ulceration observed.
These are the points which seem to me to justify the view that
this uleer was a true syphilitie uleer or gummous degeneration.

The second case is that of a man, twentv-eight vears of age, of
gtrong frame and amlmreutly vigorous constitution, who stated
that during the month of February, 1878, he first noticed a dis-
charge from the right ear. It came on without pain, lasted for a
few weeks, and then ceased of its own accord, without treatment.
In the early partof the summer the dizcharge returned, and from
that time forward it had been a eonstant symptom. He had ex-
perienced no difficulty in hearing, but for a short time before I
saw him he had noticed some soreness of the affected ear. On ex-
amination I found the following eonditions: The orifice of the right
meatus was almost eompletely obliterated by the presence of an
elevated patch of what =seemed, at first sight, to be simple granu-
lation-tissne; the dividing line between this pateh, which ecom-
pletely encireled the orifice, and the healthy skin of the auriele,
was sharply drawn, the edges of the elevated portion being quite
abrupt. When the aunricle was pulled upward, backward, and a
little outward, the flattened pateh opened in the centre and dis-
played a narrow entrance to the anditory canal bevond. At the
same time fissures became visible in the outer surface of the patch.
When the auricle was allowed to resume its natural position, these
fissures completely disappeared, and the eentral opening became
converted again into a mere depression in the centre of the pateh.
When examined more elosely, this eircular patch, which seemed
to be eomposed of granulation-tissue, proved to be made up, in
reality, of very numerous minute vegetations or papillomata, the
majority of which were of a pale pinkish hue, while a few pre-
sented a decidedly red eolor. A watery discharge oozed from the
lower part of the elevated pateh. The fissured appearance
observed when the parts were put npon the stretch was found
to be due to the faet that the minute papillomata sprang in
groups from rather broad trunks, and the fissures corresponded
with the spaces which separated these larger trunks. Just inside
the orifice were found a few growths which were quite large in
comparison with the greater number,—as large, . g., as a hemp-
seed, or even larger. The external auditory eanal itself, so far as
the eyve could see with the aid of a small speculum and reflected
light, was filled with similar vegetations. Between the larzer
masses were numerous smaller and more pointed growths, like
those observed at the orifice. When touched with the probe, the
larger of these growths were found to be considerably harder than
ordinary granulation-tissue. Some of them looked precisely like
(on a smaller seale, of eourse) the warts seen on the fingers of
voung children, the skin covering them being pale and tough

ike natural skin. The =smaller papillary growths, and one or two
of the larger ones near the orifice of the canal, were less firm in
structure, and bled readily when they were manipulated with
the probe. The membrana tympani was not visible. The gland
lying npon the mastoid proeess of the same side was enlarged to
such an extent as to cause a visible swelling in this region. The
oceipital glands were also moderately enlarged. A diffuse dis-
coloration of the skin, with desquamating surface, was observed
on the hairy sealp, and also to a slight extent on the forehead of
the left side. Two well-marked mucous patehes occupied the
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left half of the veluin palati. On gquestioning the patient it was
ascertained that he had contracted the primary lesion about
fifteen mouths previously.

Treatinent was not begun until September 4th. It consisted
in daily inunetions of mercury (about a drachm of Squibb’s oleate
of mercury [5 per t.:t-_'ut,L}, and also its internal use (one thirty-
second of a grain of the bichloride three times a day). The larger
vegetations which were within reach were snipped off with the
seissors ; the smaller ones were touched with nitrie acid. The
patient was simply instructed to keep the ear clean by syringing
it out from time to time with warm water.

September 26th.—The dose of the bichloride was increased
to-day to one-sixteenth of a grain three timmes a day. The patient
was also given some ealomel with which to dust those vegetations
which were within his reach.

October 2d.—Patient feels better in every way, and says that
the otorrhea is diminishing in quantity. The patch of vegeta-
tions around the orifice of the external auditory canal has per-
ceptibly diminished in height and in vividness of eolor.

Uctober 23d.—Patient has gained thirteen pounds in weight
gince the 4th of September. ]Eie has been very faithful in llﬁillg
the remedies preseribed. The squamouseruption on his forehea
has almost disappeared. The orifice of the external aunditory
canal has been steadily increasing in size. Very little change,
however, is perceptible in the condition of the deeper portions of
the canal. By aid of the probe it was ascertained to-day that the
innermost section of the meatus, close to the membrana tympani,
was smnooth and u]p[mrentl}' free from vegetations. The “"muecous
patches”™ are still visible on the velum. lodide of potassium is
to be added to the bichloride mixture, in the proportion of ten
grains to each dose,

November 6th.—The wart-like growtus in the external anditory
canal have become less prominent ; they encroach less npon the
calibre of the canal, and the intermediate bright-red pointed
condylomata have lost their bright color and well-defined out-
lines, Nitrie acid (undiluted) applied firinly to one of the more
prominent exerescences near the external orificee 'The pain
whiech followed lasted but a minute or two, and then entirely dis-
appeared. Appetite good. No evidenee of sponginess of the gumns.

November 13th.—Application of nitrie acid repeated to-day.
The orifice is now Increasing in size quite perceptibly and the
deeper condylomata—simply umder the influenee of the eonstitu-
tional treatment—have now shrunk away to mere elevations of
the skin. The discharge is also very much less than at first.
The inunections are still kept up. The improvement in the con-
dition of the meatus has been more marked during the past
week than during any previous week since treatment was begun.
No appreciable change in the condition of the mucous patehes on
the soft palate. Dose of potassie iodide increased to twenty
grains three times a day.

November 20th.—Patient has now "gained twenty-six pounds
in weight. The discharge from the ear has ceased, and almost
every trace of the condylomata has disappeared. Membrana
tympani entire.

In a third case, the conditions observed in the auditory canal
were in many respects different from those which I have just
deseribed.
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The patient, a woman, twenty-five years of age, was under
" wf e w " %

treatment at the time, for syphilitic disease of the vulva. The
first symptoms referable to the ear were noticed about eight
weeks previously. The ear became painful, and soon a discharge
took place from the external auditory canal. Three weeks pre-
viously the ear again became painful, and relief was only ob-
tained by making a free ineision through the nm:-;ynul integunent,
leeching and other simple measures having failed to quiet the
pain. At the time I saw her the meatus was obstructed by the
presence of several wart-like growths, situated on opposite sides
of the eanal, and bathed with a thin watery pus. These growths
were very firi in texture, being covered apparentlyv wgth true
skin. The largest was equal to a pea in size, and sprang from the
base of the tragus by a broad base. The drum-membrane and
the deeper parts of the canal were concealed from view by these
crowths. By aid of the probe, however, I ascertained that the
latter were not eonnected with any fistulous opening in the bone
or with any superficial spot of caries. (The case was not seen
again.)

In a paper published by H. Sechwartze in 1869,' he states that
in the auditory eanal polypoid granulations nndoubtedly oeeur,
which must be econsidered as a local manifestation of constitu-
tional syphilis. ** As granulations of this character, however, are
exeeedingly eommon in non-svphilitiec individuals affected with
a purulent inflammation of the ear, it becomes a very difficult
matter to deeide, in a given ease, whether the growths are or are
not of a specific nature. From the anatomical examination alone,
no definite conelusion ean be drawn.  The characteristic papillary
structure of the tumor which soinetimes presents the appearance
of a perfeetly developed condyloma, is also observed in cases
where syphilis is not to be thought of foran instant.” As noma-
terial modification of this view is put forth in his later treatise,?
I assume that his opinion still remains substantially the same as
it was in 1869, Itis quite possible that the two eases of gvphilitie
“* granulations " which eame under my observation were excep-
tionally well-marked types of the disease. This view, however,
is rendered improbable by the fact that other authorities (Stoehr,®
Gruber,® and Deprés ®) have reported quite a large number of
cases in which well-characterized lesions of syphilis were observed
in the auditory eanal. I have also never seen, in non-syphilitie
individuals, lesions which resembled inany but a very superficial
degree those which I have deseribed above. 1t seems to me, there-
fore, that Schwartze's statement is too sweeping in its character,
and that it mayv be set down as a faet that well-defined lesions of
constitutional syphilis may oceur aswell in the external auditory
eanal as in other parts of the body.

——— e —

t Archiv fiir Ohrenheilkunde, Vierter Band Wiirzburg, 1860, Pages 253 et seq.
2 H. Schwartze : The Pathological Anatomy of the Ear. Translated by J. Orne
Greene, M. I, Boston, 1878,
3 Archiv filr Ohrenheilkunde, 1869, Fiinfter Band, 8. 130 et Se4].
4 Ueher Syphilis des Gehiirorgans. Wiener Med. Presse, 1870, Nos. 1, 3, and 6.
| 5 Annales des Maladies de 1'Oreille, ete. December 31, 1575,
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Foreign Bodies.—If we exclude such bodies as sequestra of
bone, hardened masses of eerumen, caleareous bodies, and the
so-called cholesteatomata—which are essentially laminated inasses
of epithelinm—we may say that foreign bodies in the auditory
canal are not of frequent oceurrence. Thus, for example, out of
1,652 eases Dr. Blake found (in 1873) foreign bodies in the meatus
sixteen times (about one per cent.). According to the statistical
report of the New York Eye and Ear Infirmary for 1878, the pro-
portion was about the samne, viz., 30 cases out of 2,784. My own
records show a still smaller proportion, viz., about half of one per
cent.  With regard to the ages of these individuals I find that
two-thirds of the eases seen were under twenty vears of age. The
foreign bodies found in the individuals who were under twenty
vears of age were quite different in charaeter from those found in
the adults. They eomprised pebbles, glass beads, a cherry-pit, a
prune-pit, ordinary beans, both black and white, a loeust bean,
a coffee bean, a grain of corn, a piece of lead from a lead-pencil, a
piece of slate-pencil, and sinall rolls of paper. These articles, as
will be noticed, are all such as a child would be likely to put into
his own ear or into that of another child. Those articles found
in the ears of adults were exelusively such as would be likely to
find their way into the canal through acecident or forgetfulness
or else wholly without human ageney. In one ease, for example,
it was a flv ; in a second, four flies were found ; in a third, two
living larvae of the house-fly ; in a fourth, a cockroach or Croton
bug; in a fifth, a voung bed-bug. In several cases stiff hair was
found sprang like a bow between the wall of the canal and the
drum-membrane ; and finally in a few cases a forgotten nmass of
cotton-wool was found impacted between the drum-membrane
and the anterior wall of the meatus.

Sympitomatology.—In many of the eases whieh come under ob-
servation, the patient eomplains of no symptoms whatever. Some
mischievous playvmate, or the boy himself, has introduced a bean,
or a bead, or some other small objeet into the canal, and the
parents are afraid that some harm may come to their child if the
foreign body is allowed to remain in the ear. It is this fear on
their part, and not any deafness or suffering on the part of the
child, which usnally leads them to consult a physician. Now and
then the rough manipulations of medieal men who attempt to
remove a foreicn body from the ear without seeing exactly what
they are doing, convert a simple ease of this kind into one of a
very complicated and painful nature. In former years I saw
several cases of this kind, but recently I have not seen a single
instanee : and I am disposed to consider this faet as an evidence
that physicians generally are more careful than they used to be in
their management of such eases.
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In another class of foreign bodies the patient experiences well-
marked symptoms. Thus, for example, in those cases (by no
means rare) in which a hair is found sprung between the mem-
brana tvimpani and the sensitive skin of the outer canal. the sen-
sation of pressure or fulness in the affected ear is sufficiently
marked to lead the patient to consult a physician. In other cases
in which a piece of dried cuticle is found wedged in between the
drum-membrane and the wall of the eanal, the patient is apt to
complain of a erunching noise in the affected ear whenever the
jaw is moved. Although from an anatomical stand-point it is dif-
fieult to comprehend how the motions of the jaw can exert trac-
tion upon either the membrana tympani or the skin lining the
extreme inner end of the auditory eanal, the fact remains that
the opening and shutting of the mouth may produce sufficient
motion in these partsto eause a slight friction between the foreign
body and the drum-membrane. In the cases in which dead flies
were found in the meatus, the patients had experienced no un-
nsual symptoms, and were unable to gay when or how these in-
sects had found their way into the ear. As both patients were
affected with a chronie purulent inflammation of the middle ear,
it is quite likely that the flies were attracted to the ear by the
odor of the discharge. The presence of living larva of the house-
fly in the eanal of another patient, also a sufferer fromn chronie
purulent inflammation of the middle ear, is probably best ex-
plained by assuming that the eggs were actually deposited in the
auditory canal by a fly, probably while the patient was asleep.
The Croton bug and the bed-bug also undoubtedly effected an
entrance when the patients were asleep, for in neither of the cases
eould the patient state at what exaet time the inseet entered the
canal. At a certain time, however, both patients became aware
that =ome living ereature had got into the ear, as a sensation of
something moving in the eanal was felt by each of them. The
Croton bug was dead when I extracted it ; the bed-bug was alive,
and when first seen presented the appearance of a small mass of
brownish ear-wax adherent to the upper part of the drum-mem-
brane.

Finally, in those eases in which unskilful and unduly violent
efforts had been made to remove the foreign body before the pa-
tients finally eame under my observation, the prominent svinp-
toms were : marked pain and tenderness in the region of the ear,
a bloody discharge from the canal, and a great dread of having
the ear touched. In one of these eases I found the pebble lving
partly in the meatus and partly in the middle ear, the drum-
membrane having apparently been lacerated by the efforts pre-
viously made to remove it. In another instance the bony surface
of the canal was found to have been laid bare. In a third case
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the external orifice was found to be 1 such a swollen condition
that the diameter of the foreign body beyvond must have been
at least twice as great as that of the canal through which it
would have to pass, while being extracted. Were it not for these,
now fortunately rare cases, the symptomatology of foreign bodies
in the external canal might alinost be omitted altogether.

I should perhaps mention the fact that women sometiines con-
sult a physician for the purpose of having an imaginary foreign
body (zenerally a pin) removed from the ear. I have seen two
or three such cases, and have observed in each instance that the
patient seemed to be annoved by my assurances that the audi-
tory canal was perfeetly natural and contained nothing that did
not belong there. Judging from their actions, after the results
of the examination had been communieated to them, 1 have no
doubt that they ascribed my failure to find the foreign body to
lack of suflicient skill in examining the ear.

Treatimment.—Hard substances, like beads, pebbles, or buttons,
if they do not cause pain, and if they are not actually impaeted
in the auditory canal, may be allowed to remain there undis-
turbed for a reasonable length of tiine. In one of my eases, for
example, a glass bead of large size had remained twelve vears in
the canal without doing the slightest damage that I could dis-
cover. As the foreign body, however, may change its position
and become wedged in between the drum-membrane and the
anterior wall of the canal, and asan intercurrent inflammation
of either the meatus or the middle ear might be seriously compli-
cated by the presence of such a foreign body in the eanal, it is
better not to delay its removal any longer than is necessary to
ensure a successful result. If the body is impaeted in the canal
and is causing pain, the sooner it is removed the better. If the
operation is postponed, the outer portion of the canal mayv be-
come swollen, and the task of extracting the foreign body may
thereby be rendered materially more difficult. In the case of
substances like dried peas and beans, which may swell up in
water to fully twice their original size, it is important to abstain
from using the syringe; or else, if we fail by means of it to re-
move the foreign body, we should proceed, without further de-
lay, to extract it by means of instruments.

Small bodies, which simply lie in the eanal without being
impacted between its walls, may be removed by means of such
instruments as the slender foreeps, the eurette, or a bent probe,
or by means of the syringe and warm water. If the foreign body
is of sufficient size to fill the eanal, or to press against its sides at
two or more points, the use of the syringe seems to me to be
thoroughly irrational and unpractical. What is required in such
a case is a "forece from behind,” and not one that spends itself
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upon the outer surface of the foreign body, and thus tends to
drive it deeper down into the eanal. If the shape and position
of the body are such that we may with some degree of confidence
hope to extraet it by seizing it direetly with the slender foreeps,
this plan may be adopted. But it is far better not to make such
an attempt, unless we are quite confident of success ; for if we
lose our grasp upon the body, we may be almost sure that we
shall drive it a little bevond the position whieh it previously
occupied, and thus render the problem of removal correspond-
ingly more difficult. The better plan is to explore the circum-
ference of the foreign body with the probe, and thus ascertuin
whether there is not some point where it is separated bv a cer-
tain amount of space from the wall of the meatus This is the
point at which we should introduce the instrument by means of
which we intend to bring the desired viés a tergo to bear upon the
foreign body. In the case of a roundish body like a cherry-pit,
a pea, or a bean, we shall undoubtedly fail to find such a point.
Under these circumstances, if we desire to bring a similar force
to bear nupon the impaeted body, we must employ an instrnment
that is both slender and strong ; slender enough to force its way
between the foreign body and the skin of the canal, without
injuring the latter, and yet strong enough, after it has onee been
pushed inward the requisite distance, to exert a decided down-
ward and ountward pressure upon the inner end of the mass.
The smaller curette and a delicate steel hook are almost the only
instruments which I have used for the purposes we are now con-
gidering. The curette is made of steel and has been sufliciently
deseribed in an earlier section. The hook should also be made
of steel, but the shank should be tempered (moderately) and not
left in a malleable state like that of the ecurette-shank. In in-
troducing the curette, which must first be slightly bent flatwise,
we must make its ring-shaped end describe an are of a rather
small cirele, or we shall eanse the patient unnecessary pain, and
perhaps fail to earry the end of the instrument beyvond the for-
eign body. In introducing the hook we must follow a somewhat
different prineciple: as in the case of the curette we must intro-
duce it flatwise, but as we push the instrumnent farther and far-
ther inward, we must make the end of the hook proper hug the
foreign body constantly. By pursuing this plan we shall know in-
stantly when the instrument has reached the inner end of the for-
eign body ; for the hook, no longer meeting with the resistance
offered by the side of the obstrueting mass, will at that very mo-
ment perform the rotatory movement which the pressure of our
fingers has tended to give it. We must not allow it. however, to
performmore than a quarter of a turn, for fear of bringing the free
end in contact with the walls of the canal. When the hook has per-
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formed this quarter revolution, we should withdraw it eautiously
but firmly, and thus dislodge the impacted foreign body. If
that portion of the eanal which is external to the foreign body is
very much swollen, it will be found necessary to first dilate it
gradually, by means of a series of well-polished conical specula,
or by means of cotton-wool wound tightly around the end of a
cotton-holder and moistened with vaseline or oil. In the ease
of older children it will probably not be found necessary to ad-
minister an anasthetie; and even in the vounger ones 1 have
only few a times found it impossible to proceed without the ad-
ministration of sulphurie ether. Again, let me emphasize the
importance of earrying out all these manipulations only when
the canal is satisfactorily illuminated.

The after-treatment in the graver cases s based upon the same
prineiples as those which govern the treatment of other acute in-
flammations of the canal or of the middle ear. In the simpler
cases no alter-treatment whatever is required.

Before leaving this subject of foreign bodies in the external
auditory canal, I must say a few words in regard to the opera-
tion of displacing the auricle and eartilaginous portion of the
meatus forward, for the purpose of gaining a greater amount of
room and a shorter eanal. The guestion of performing this oper-
ation can only arise in very exceptional cases, viz.: when all other
means have been tried and have proved unsuceessful. My own
experience is confined to a single ease, the history of which I will
give here briefly :

The patient, a boy nine years old, was brought to me by his
mother with the statement that on the previous day one of his
playmates had pushed a locust bean ' into his right ear. Efforts
were made by the nurse and by a friend to extract the foreign
body, but without sueeess.  On examination I found that a hard
and slippery body was immovably lodged at the inner extremity
of the canal, and that at one or more points the skin had been
torn from the ll]llli!‘l‘l;a'illg' bone. All the parts were bathed with
a bloody secretion. There was no pain and the parts around the
ear were free from tenderness. Sulphurie ether was administered,
and repeated efforts were made, both by Dr. Francis Delafield
and by myself, to dislodge the bean from its rennu'kab];' firin
anchorage between the anterior and posterior walls. These
efforts were made exelusively with steel hooks, which were passed
flatwize between the bean and the wall of the meatus, and then
turned through an are of about ninety degrees, so as to bring the
short arm of the rectangular hook direetly behind the foreign
body, between it and the drum membrane. No foree that we

eonld bring to bear was found sufficient to dislodge the bean.
The boy was allowed to regain consciousness, and the mother

t These beans are of a hrownish color and vary but little in size. They are highly
polished, are exceedingly hard, and do not swell up or grow softer when soaked for
a period of several days in water. They are shaped like a hen’s egg that has been
flattened longitudinally, and they measure 10 mm. in length, 7 mm. in breath, and
O mm. in thickness.
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was informed that it would be necessary to partially separate the
auricle from the underlyving skull, in order to gain more ready
access to the foreign body. Her consent was easily obtained, and
it was decided that the operation should take place after the
lapse of four or five days. At the time named the operation was
performed. The details given here are r.*t;-l:-]v{l from a report of
the ease which 1 pnhhnlwd soon afterward. As a first step the
hair above and behind the ear was eut away for a short distance
from the latter, and then a semicirenlar incision about three
inches in ler |ﬂ'th was made through the skin and underlying soft
parts, above and behind the auricle. This ineision began at
a point situated in front of and a little above the upper and
anterior margin of the auricle, and terminated at the tip of the
mastoid process. The soft parts constituting this flap were
then dissected from the underlyving periostenm until the mem-
braneous part of the external auditory canal was exposed to
view. The point of the knife was then passed, from without,

through the membrane, as near as possible to the bony margin
of the meatus, and the incision was continued both upward and
forward and downward and forward until the ealibre of the
eanal was fully exposed to view. Up to this point in the opera-
tion it had been found necessary to place ligatures around six or
seven small blood-vessels, the h@morrhage from which, though
not considerable, was sufficient to prevent us from obtaining a
distinet view of what we were doing. When the ealibre of the
auditory canal, however, was exposed to view, the constant well-
ing up of blood from the deeper parts proved very annoving, and
some time elapsed before it finally ceased. 1 was then able to see
the bean lying transversely across the long axis of the canal, but
its distance from the outer orifice was still so great that in my
manipulations with the steel hook I was not consecious that 1 was
operating at amaterially greater advantage than when the anricle
and ecartilaginous meatus oecupied their natural positions,
After numerons efforts, and when [ had almost reached the con-
clusion that 1 should fail to dislodge the tightly impacted foreign
body, it suddenly vielded to a traction foree greater than any [
had previously dared to exert. No attempt was made at this
time to ascertain the exact condition of the drum membrane,
The raw surfaces were thoroughly washed with a strong solution
of carbolie acid, and interrupted silk sutures were used in bri ing-

ing the edges of the skin together throughout the upper portion
of the wound, while the lower portion was left open for purposes

of drainage. The ligatures, which had been applied to the
bleeding vessels, had been eut off short, and they were left to
take care of themselves. Powdered iodoform was blown liberally
all over the raw surfaces, into the external auditory eanal, and
upon those ontside dressings which came in immediate contact
with the wound. Over these was then placed a large pad of ab-
sorbent cotton, and finally a gauze roller bandage was passed
around the head and neck for the purpose of keeping the dress-
ings firmly in position.”

Five days after the operation the dressings were removed, and
it was found that primary union had not taken place at any point
along the edges of the wound. There was no redness or swelling,
no evidence of anvthing like a process of granulation, and nnh
a trace of pus was visible at the lower part of the wound and in
the external anditory eanal. When the stiteches were cut, how-
ever, it was found that primary union had taken place in the
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deeper parts throughout an area sufficiently great to keep the flap
very nearly in its proper position. To favor union by granula-
tion with the minimum degree of vigible sear, I brought the edges
of the upper part of the wound in close coaptation, and then
applied rubber plaster in sueh a manner as to erowd the auricle
and skin of the cheek upward and backward. The only other
dressings emnployed were sheet lint and vaseline ; a roller bandage
being used simply for mechanical support. It was not until
three weeks after the operation that the external wound finally
healed ; the discharge from the external anditory eanal continuing
about two weeks longer. It was found that a small perforation
existed in the drum membrane,—probably the result of the vari-
ous efforts made to remove the foreign body. It healed soon
after the discharge ceased. 'The diminution of the hearing
power was insignificant,

The ecase narrated above is the first one in which I have known
a smooth and syvmmetrically shaped foreign body to beeome
tightly impacted in the osseous nortion of the external auditory
canal. Indeed, had I not been a witness to the faet, I should
have felt strongly disposed to doubt the possibility of sueh an
Occurrence.

Dr. J. Orne Green, of Boston, Mass., thus briefly summarizes
the important facts relating to the history of the operation of
displacing the auricle forward : ' =" The operation of displacement
of the auricle forward for the removal of foreign bodies iz by no
means new in theory. The whole subjeet is thoroughly diseussed
by Von Troeltseh in the seventh edition of his * Lehrbuech® (1881).
The suggestion of the operation is found in ‘Paulus Aegineta’
(660), and in recent times has been recommended by Hyrtl. Von
Troeltseh approves of it where operative interference is impera-
tive and other methods of removal are impossible, but suggests
that in ehildren the auricle and eartilaginous meatus be separa-
ted from the osseous meatus by a simple incision above the
meatus along the squamons bone, and in adults that the osseous
meatus be reached by an ineision along the lower wall of the car-
tilaginous canal.  Neither of these methods seems to me adapted
for giving a thoronghly free and large opening for the extraction
of expanded bodies like those in this case (one of leaden bullets
in the ear), and both seem open to the objection of insufficient
drainage after the operation, if sueh becomes necessary, while
the latter method must almost certainly wound the parotid gland
and add another element of risk. Von Troeltseh narrates four
cases where displacement of the auricle forward was performed,
one by Langenbeck and three by Schwartze, All were successful
and recovered ; one healed per primam intentionem and the
others by granulation.”™

On this side of the Atlantie, o far as I am aware, the operation

t Transactions of the American Otological Society, vol. ii., part 5, 1881,
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has hitherto been performed only twice, at least for the purpose
of facilitating the removal of a foreign body fromn the deeper par.s
of the ear, viz., by Dr. J. Orne Green and by Dr. D. B. St. John
Roosa.! In both instances the foreign body removed from the
ear was a leaden bullet. In the ease which 1 have narrated above
1 was led to perform the operation by the belief that 1 should
thereby gain much more space in which to manipulate hooks or
possibly even foreeps, and that consequently I should be able to
bring a greater dislodging foree to bear upon the foreign body. I
must frankly confess that in this particular case the gain in
space did not materially diminish the diffieulty of extracting
the bean. The loeation, size, shape, hardness and polished sur-
face of the foreign body rendered the employment of foreeps of
any size or pattern useless; and yet the gain in space and the
diminution in the length of the eanal to be derived from the
displacement of the auricle forward prove of the greatest value
in precisely those eases which permit the use of forceps. Where
the foreign body, however, is hard and polished, and particularly
where it is impacted in close proximity to the membrana tym-
pani, and occupies a large part of the calibre of the canal,
forceps cannot be used. Under these cirenmstances, therefore,
1 believe that the operation is not to be recommended,

In this connection I desire to eall attention to the great amount
of violence that may be inflicted with impunity upon the osseous
part of the external auditory eanal and particularly upon its lining
membrane of skin. In the present case, for example, there was
scarcely any portion of the posterior and upper wall of the osse-
ous meatus from which the skin (7. e., the periostenm) had not
been torn; and vet, after the lapse of four or five weeks, all these
parts were found to have resumed their natural relations and
appearance. [ have observed this same regenerative power of
the periosteal lining of the auditory canal in other cases, and
believe that we may safely trust nature to repair any injuries
that we may be compelled to infliet upon this part of the ear in
our operative procedures,

Wonnds.—Injuries to the external auditory canal are, aceord-
ing to my experience, of eomparatively rare oceurrence. I have
seen but three cases, and they were all of minor importanee, In
one of these the patient had introduced the rather pointed end
of a pen-holder into the right ear, just as he rose from his seat to
get something at the other end of the room. Passing too near an
unusually high stove he =addenly felt a sharp pain in the right
ear, as if a pointed object had been violently driven into it.
Slight bleeding followed, and the patient almost at onece experi-
enced a decided sensation of faintness, which lasted, however,

t Trans, Amer. Otol, Society, p. 477 of vol. ii., part 5.
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but a short time. For a period of five davs the ear gave him
searcely any trouble, and then it began to be decidedly painful.
About a week later still, I had an opportunity of examining the
ear, and then found that an abscess had formed in the posterior
wall of the ecanal, not far from the external orifice. From the
appearances presented to the eye there could be no reasonable
doubt that a distinet colleetion of pus existed at this spot. The
patient, however, declined to have it lanced at that time, and I
never saw him afterward.

In the second case it was not aseertained exaetly how the in-
jury was received, owing to the fact that the patient was intoxi-
cated at the time. The blow or the fall, however, produced un-
consciousness for a short time, and when the patient recovered
his senses he observed that blood was escaping quite freely from
the right ear. The accident oceurred on the 9th of Mareh, 1875,
and from that time until the day on which 1 first saw him, viz.,
March 13th, an intermittent, but in the main abundant, hsemor-
rhage had continued. On examination, I found a rather deep
irregular wound in the cartilaginons wall of the eanal, a short
distance from its junection with the osseous portion. The bleed-
ing had at that time ceased, and as the patient seemed to be free
from pain, I advised him simply to leave the ear alone. Four
days later I found the wound healing naturally by granulation.

In the third case the rib of a steel umbrella frame had been
aceidentally thrust into the external auditory ecanal, ecausing
quite a small lacerated wound. Nevertheless the hmmorrhage
was quite free; and, even after the lapse of twenty-four hours, 1
found the blood still trickling from the ear in a steady stream.
Upon the introduetion, however, of a very small piece of styptie
cotton, the heemorrhage instantly ceased.

The persistent bleeding which seems to charaeterize these lac-
erated wounds of the external auditory canal, is undoubtedly to
be attributed to the fact that those blood-vessels which pierce
the eartilaginous framework—as many of them do—are not capa-
ble of contracting and retracting bevond a very limited extent;
their phvsical relations being essentiallv the same as those of the
blood-vessels which traverse bony structures.

NEW-GROWTHS.—The commonest form of new-growth in the
external auditory canal is the osteoina. 1t is encountered both in
the form of an exostosis and in that of a more diffuse hyperosto-
sis.  The latter variety is more frequent than the former. As the
child at birth has simply a rndimentary osseous canal, a mere
ring of bone (the annulus tympaniens), we may safely assume that
an exostosis or a diffuse hypertrophy of the bony canal is never a
congenital but always an aequired condition. Out of thirteen
individuals in whose auditory canals I found hypertrophy of the
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bone (in the form of exostoses) the youngest was twenty-two
vears of age. In two cases I was able to trace the development
of well-imarked exostoses to the local irritation aceompanying a
purulent inflammation of the middle ear. A symmetrical hyper-
ostosis, however, is a muech commoner result
of this loeal irritation. The resulting steno-
sis, or narrowing of the ecalibre of the eanal,
is sometimes so great that it is impossible
to see the drum membrane and deeper parts
of the canal. In a large proportion of the
cases of exostoses, however, no exciting cause
whatever can be found., The presence of the =

bony tumors is discovered by aceident, and Flri'-rfgig._-'ll;'lﬁr?;tttﬂag;::
their development seems to take place inde- ';:H;;"“il'*“;':‘l“]{":{r'l
pendently of any appreciable loeal irritation. ter Gruber.)
Svphilis, gout, and rheumatism are mentioned by some authors
as predisposing causes, but I have not been able, in a single
instance, to trace such a connection.

One of the most interesting questions connected with these
bony tumors relates to their rapidity of growth., So far as myv
own experience goes, I ean throw but little light upon this im-
portant question. All but three of the patients were seen only
once. In each of these three eases the ear was examined repeat-
edly during a period of several vears, and it was clearly established
that the bony tumor was slowly but steadily increasing in size.
In the first ease (that of a young girl, about eighteen years of
age) the new-growth of bone took place in the form of a symnet-
rical encroachment upon the calibre of the inner end of the osse-
eus canal. At first this stenosis was slight, and the deeper parts
could still be seen under good illnmination. The drum-mem-
brane bad been entirely destroyed; at one or two points in the
middle ear exposed bone was felt with the probe; necar by were
areas of granulation-tissue, and there was a constant flow of pus
over the walls of the eanal. In less than three vears the hyvper-
ostosis had made sueh progress that it was utterly impossible to
see anything of the deeper parts of the ear through the contracted
canal. In this ease the growth of bone seems to have been a
gradual one, and if it had continued at the same rate, complete
obliteration of the eanal, at the region of the stenosis, in the
course of two or three vears more, might have been safely pre-
dicted. This case passed out of my hands, and I amn unable to
report its subsequent progress.  In another ease, however, three
or four large confluent (if 1 may be permitted to use the term)
exostoses developed in the comparatively short period of three
years, and then made no further progress during the following
two vears. When the exostoses ceased growing, the diminution

9
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in the size of the eanal was so great that I could barely pass a
slender silver probe through the narrowest part. That no fur-
ther diminution in the size of the canal took place during the
next two vears, was shown by the fact that I was still able at the
end of that time to pass the same probe through the narrow part
of the meatus. 1 watched this case with considerable interest,
fully expeeting that the previons rate of growth of the exostoses
would be maintained, and that the resulting obstruection to the
discharge of pus from the middle ear would necessitate an opera-
tion. As the patient (a dry goods clerk, thirty-five vears of age)
promised to come and see me as soon as he observed any material
change in the condition of his ear, and as 1 have not seen him for
about three years, 1 think it quite probable that no further
growth of the bony masses has taken place during this period.

Finally, in a third ease, the rate of growth of the exostoses was
apparently more rapid. The patient. a physician, thirty-four
years of age, had always heard well, and
had never experienced any unnatural sen-
sations in either ear, until toward the end
of 1871. He then, for two or three suec-
cessive days, experienced severe pain in the
right ear, and Dr. Hackley, an experienced
aurist, who examined the ear, after the se-
vere pain had subsided, found in the mea-
T - tus a circumseribed swelling which pre-
Fig. & .--Exostoses Spring-

ing from the upper wall sented the appearance of a furuncle that

of the external auditory }4q npot vet reached maturity, or had

canal, in close proximity ;
tothe short processof the glready begun to subside. In September,

E.".'r'_“f“”‘ kg 1872, about a vear after this condition of
the right auditory eanal had been observed, the patient con-
sulted me for a troublesome tinnitus in the same ear. Un exam-
ination I found the eanal narrowed by the presence of two
broad-based exostoses, situated exaectly opposite each other, the
one on the anterior, the other on the posterior wall, elose to the
junection of the cartilaginous with the osseous part of the meatus.
Deeper in was a third exostosis, which overhung the drum-mem-
brane, and apparently pressed against it. Smaller exostoses,
occupying almost the same positions as those observed in the
richt ear, were found in the left meatus,

In Mareh, 1873, 1 examined both ears a second time, and found
that the exostoses in the right aunditory canal, at least the two
outer ones, had inereased noticeably in size. Their summits ap-
proached within a millimetre of each other,’and the outlines of
the walls of the canal presented a perfect resemblance to the old-
fashioned hour-glass. On the left side, apparently no change
had taken place in the size of the bony tumors,
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In October, 1876, I examined the patient for the third time,
but conld find no evidence of further growth on the part of the
exostoses in either meatus,

It seems reasonably clear, therefore, that there is no fixed law
governing the growth of these exostoses. At one time they in-
crease in size at a relatively rapid rate, and then, for a period of
vears, without any perceptible change in the condition of the
immediate surronndings, they show no further zigns of growth.
An irritating purulent discharge seems to be an execiting cause of
their growth in many eases, and yet in others (e.g., the last case
mentioned) the growth of bone proceeds without any demonstra-
ble exeiting canse.

The prevailing shape of the exostoses that I have seen has been
that of a hemisphere, or low, broad-based eone. 1 have only
twice seen a distinetly peduneulate exostosis, and in only one of
these cases was the pedunele noticeably smaller than the body of
the tnmor. In the majority of cases 1 have found more than one
exostosis in the auditory canal. If at first the growths are more
or less separate and distinet, at a later stage they will be found to
merge so completely the one into the other that a mere undulat-
ing surface is presented to the eye of the observer.

The bony character of the tumor is easily ascertained by means
of the probe, or, better vet, by means of the paracentesis needle,
or the eurved, sharp-pointed bistoury. Asa rule the surface of
these exostoses is very slightly sensitive, and the sharp point of a
knife is felt even less than the pressure of the comparatively
broad end of a probe. The skin covering them is exceedingly
thin.

There are only two conditions, it seems to me, which justify the
surgeon in recommending operative interference with these bony
tumors. For instanee, if there is marked or total deafness in one
ear, and the growth of an exostosis in the other auditory eanal
shuts it up and deprives the individual of the use of his only
available ear, operative interference would, it =eems to me, be
perfectly justifiable and proper. 1t should first be elearly estab-
lished, however, that a nseful degree of hearing had existed in the
ear before the eanal beeame entirely elosed by the bony growth.
Again, if a ehronie purulent inflammmation of the middle ear is
associated with exostoses, or with a diffuse hyperostosis, of the
osseous auditory eanal, and if, through the gradual growth of
these masses, the canal becomes so narrow that the pus can no
longer escape with suflicient freedom, it is elear that the only re-
maining natural outlet for the pus is through the Eustachian
tube. This channel, however, is very often so narrow that com-
paratively little pus ean eseape through it. Stagnation follows,
and yet pus continues to form in this closed eavity. Under such
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cirenmstances the indication: for operative interference are very
clear and urgent. 1t is rare. however, that either of the eondi-
tions deseribed above oceurs. 1 have never seen a case in which
operative interference seemed to be indieated; but Dr. J. Orne
Green, of Boston, reports' the case of a voung man in whose
auditoryv eanal two exostoses so nearly elosed the meatus that the
pus secreted in the middle ear could no longer escape freely
enough, and death soon followed from the meningitis set nup by
the retention of the pus. Four days before the patient’s death,
Dr. Green was sent for. By means of a hand-drill he established
a channel, 3 mm. in diameter, through the exostoses. With a
larger drill he made an opening behind the ear into the mastoid
antrum, and, by means of a syringe, passed a current of warm
water from the meatus into the middle ear and antrum, and
thence out through the external wound. The operation, how-
ever, had been performed too late, and the meningitis went on to
a fatal termination. In the case reported by Dr. Mathewson,* a
large exostosis almost entirely elosed the auditory canal, and
materially diminizhed the patient’s hearing. Through this mass,
whieh proved to be as hard as ivory, Dr. Mathewson established
quite a broad ehannel by means of drills driven by the so-called
dental engine. The operation was completed in less than thirty
minutes, To judge from this single experience, this form of
motive power presents decided advantages over that supplied by
the hand. The drill can be guided with at least equal accuraey,
and it can be equally well prevented from penetrating suddenly
to a greater depth than is desired. In eases such as that de-
seribed by Dr. Green it may be found desirable to establish a
counter-opening in the mastoid process, so that a stream of water,
introduced into the meatus, may enter the antrum and then pass
out through the artificial opening in the mastoid process. The
necessity, or lack of necessity, for the establishment of this second
opening will depend chiefly upon the degree of sucecess attained
in cleansing the deeper cavities of the ear, through the re-estab-
lished meatus, and also upon the degree to which the mastoid
process appears to be involved in the inflammation.

I ean find but one case on record of a primary cancer of the ex-
ternal auditory canal, viz., that reported by Kessel.? It is quite
possible that there are other eases in the literature of this subjeet.
but my limited search has failed to disecover them. The cases
reported by Delstanche, fils* as one of primary cancer of the ex-
ternal auditory meatus, ean hardly be accepted as a well-estab-

t Boston Medical and Surgical Journal. April 18, 1878, -

= Transactions of the First Congress of the International Otological Society. New
York, 1877,

3 Ueber Ohrpolypen. Arch. f. Ohrenh. Bd. IV., 5. 184,

4 Archiv. fiir Ohrenheilkunde, Bd. XV ., 5. 21.
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lished instance of this disease. 1 have read the account carefully,
and am by no means satisfied, nor does Delstanche himself seen
to be, that the disease may not have developed first in the middle
ear. Furthermore, Kessel's ecase can scarcely be considered as
entirely satisfactory. Prof. von Biesiadecki gave him, for micro-
scopic examination, twenty-two specimens of polypi that had
been removed from the ears of different individuals. No his-
tories aceompanied these specimens, and no other data were
known to Dr. Kessel bevond the scanty information which he
eould glean from the labels on the bottles that contained the
polypi. One of these growths, which was labeled as coming®rom
the external auditory canal, presented to the naked eve all the
features of a medium-sized, knobbed wart. A mieroscopie exam-
ination showed it to be provided with hairs, and with sebaceous
and cermininous glands. It therefore, in all probability, grew
fromn =ome portion of the outer half of the meatus. Its
outer surface was composed of a thick laver of epidermis cells
which sent prolongations of epithelinmn deep into the substance
of the wart. The presence of numerous balls of concentrically
arranged epithelial cells and of nests of these elements, seemed to
Dr. Kessel to establish the cancerous nature (epithelioma) of the
growth bevond a shadow of a doubt. Such a conelusion, how-
ever, does not appear to me to be warranted by the facts. The
minute anatomy of a perfeetly benign wart is so like that of the
malignant epithelioma, that without other data (the history of
the case, the condition of the neighboring glands, ete.), one would
hardly be justified in expressing so positive an opinion.

Even secondary cancers of the auditory canal are by no means
common. Of the two eases which have come under my obszerva-
tion, one was preceded by a cancer of the middle ear, the other by
one that originated in the glands of the necik behind and just below
the ear. The former case will be narrated in detail in the chap-
ter on diseases of the middle ear. The facts of interest in the
latter case are as follows:

The patient, a female, thirty yvears of age, and in rather poor gen-
eral condition, was seen for the first time on the 3d of June, 1872,
sShe stated that nine vears previously a hard swelling showed it-
self on the left side of the neck, elose behind the ear. It came
without pain, and gradually inereased in size until, at the end
of five vears, it had reached the dimensions of a large ege. 1t
was then removed by Dr. Thomas Markoe, of this city, who
found it to be a eystic tmmor. The wound healed promptly, and
for a period of about three years she remained free from any evi-
denee of a return of the growth. Then, after the birth of her
last ehild, the parts around the ear became swollen and painful.
At the end of two weeks the swelling gradually subsided without
the formation of pus: the pain disappeared, and the patient
remained free from all symptoms referable to the region of the ear
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for a period of several months, Early in July, 1872, she passed
through a second attack of acute swelling of the parts around
the ear, and again the attack passed off without giving rise to
the formation of an abscess, iTnt‘m‘tumﬁeh', it is not stated in
my notes whether complete subsidence of the swelling followed
both of these attacks, or whether after each a certain degree of
permanent swelling remained. It is stated, however, that
throughout both of these attacks no appreciable deafness and
no tinnitus or other subjective aural symptoms were present,
During the following March she experienced a third attack, more
severe than any previous one. This timme there were both deaf-
ness and tinnitus, and at the end of a few days an abundant, and
at times bloody, discharge made its appearance in the external
meafus. From that time onward the discharge was constant,
and the swelling behind and below the ear steadily ihereased.
Early in May Dr. James Little, through whose Kindness I had an
opportunity of exmnining the patient’s ear, opened an abscess
sitnated immediately over the left mastoid process. By aid of
the probe he aseertained the existence of a sinus, leading from
the cavity of the abscess into the external auditory canal. Ne
denuded bone was found. At the time when 1 saw the patient,
about four weeks later, the opening behind the ear still existed,
and pus could easily be forced out through it by pressure made
upon the skin in the vieinity. Just in front of the tragus an
irregularly shaped hard mass could be felt, which extended back-
ward to the mastoid region. The skin was freely movable over
the mass. Theouter orifice of the auditory canal was filled with a
reddish, mulberry-like fleshy mass, bathed with a thin, pinkish
pus. When manipulated with the probe it bled easily, but vet
was quite firm in texture. By grasping the body of the tumor
beneath the auricle, and moving it in different directions, 1 was
able to satisfy myself that the fleshy growth in the meatus was
simply an outgrowth from it. By means of the probe 1 aseer-
tained that the eartilaginous wall of the meatus had been piereed
(as already discovered by Dr, Little) at a point situated posteri-
orly and below, and not far from its junction with, the osseous
portion of the eanal. One of the fibrous gaps in the ecartilage
(fissure of Santorini) had probably been the point throngh which
first the pus of the abseess and then the offshoot of the tumor
had foreed their way.

No attempt at an operation was made. The tumor steadily
inereased in size, and eventually eaused the patient’s death,

Primary sarcoma of the external auditory canal is of very rare
oceurrence,  Only one case has come under my observation, and
[ have not been able to find reports of any other eases in otolog-
ical literature., The history of the case referred to is as follows:

The patient, a strong healthy girl, fourteen years of age, con-
sulted me on the 25th of May, 1880, for an affection of the right
ear, of recent date. About two weeks previously she noticed a
sensation of fulness and perhaps very slight pain in the right ear.
This was the first intimation that she received that her ear was
not perfectly sound in all respects. She had never previously ex-
perienced either pain, discharge, deafness, or any other H}-’Illl[;--
tom referable to the ear, In the course of a few days a slight
discharge was discovered at the outer orifice, and as the sensation
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of fulness still persisted, the family physician, Dr. A, A. Smith,
was called in to see the child. On examination with the specu-
lum and reflected light he discovered that the canal was blocked,
near the outer orifice, by a rather solid fleshy mass, which bled
quite freely when he removed a part of it with the snare. Being
convineed that the case was not one of ordinary polvpus of the
ear, Dr. S. referred the patient to me for further treatment. The
tumnor at this time extended outward almost if not quite to the
plane of the outer orifice of the auditory canal. It l]lﬂr':i!'.!llt"li a
sinooth, but slightly uneven surface, felt very firin when pressed
upon with the lllmlm was not at all sensitive, and seemed to
spring by a very broad base from the upper and posterior wall of
the osseous portion of the auditory eanal. The cervieal glands
were not enlarged. The left ear was ]]1[>l'fe!i-rl}' healthy., Twice in
suecession I surrounded the mass with a loop of No. 37 malleable
steel wire, but both times the wire broke when 1 attemprted to
make it do the work of ecutting through the tissues of the
tumor. I then emploved a blunt-pointed, curved (Hatwise)
bistoury, and endeavored to eut away the growth close to its
base, The eutting edge of the knife, however, encountered bony
resistance, and 1 was obliged, for the moment, to remain satisfied
with the removal of two fragments, both together equal perhaps
to one-third of the entire tuinor. Moderately abundant bleeding
followed this operative interference, but it ceased in the course
of a few minutes. Exploration with the probe failed to discover
any eentral channel or sinus, such as is found in those very sini-
lar tumors of the auditory eanal which depend upon a limited
area of carious bone. As soon as the bleeding had ceased, the
iatient noticed that her hearing was as perfeet as it had ever
{]EE!L The fragments removed were placed at once in aleohol
(90%), and were then entrusted to Dr. William H. Weleh for ex-
amination. His report reads as follows: “ The larger specimen
consists, for the most part, of closely compacted, small, round
cells, between which is an ill-defined basement substance or
stroma, constituting a reticulum when the eells are shaken out.
There are also some larger, endothelial-like cells seattered irregu-
larly among the round cells. The smaller fragnent consists more
of spinde-shaped eells, with a more distinetly fibrous stroma.
The growth is rich in vessels, whose walls are embryonie, being
composed simply of an endothelial lining and the surrounding
tissue. In some parts of the fragment the epideriis is preserved.
From the miscroscopical appearances the specimen is probably
to be regarded as round-celled sarcoma, but the possibility of its
being granulation-tissue cannot be wholly excluded.”

On the 26th of May 1 suceeeded, by means of as strong a wire as
I could pass through Blake's double-mmouthed eannula, in remov-
ing another portion of the growth. This, too, was submitted to
Dr. Welehh for examination, with the following results: “ The
specimen presents in some places the same structure as that
which characterized the first fragment; but, in addition, it pre-
sents certain points of interest. The central part of the specimen
is hard, and, under the microscope, is found to consist of osseous
tissue, with wide medullary spaces in which the tissue is rich in
cells and fibrillated. The rest of the speciinen is composed of a
tissue containing numerous round and some irregularcells.  Near
to the bone the cells are less numerous, more irregular in shape,
and have between themn a homogeneous, glistening basemnent sub-
stance containing sowme elastie fibres, Peripherally the cells are
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more numerons and the intereellular substance less glistening
and more fibrillated. There are places where the tissue is of an
osteoid character; that is, the cells, with fine processes, are in-
closed in spaees in a homogeneous, bony-leoking matrix. These
seem to represent Thlli‘-ult]“ll"*t-l}.."t“- between the sarcomatous tis-
sue and the osteoid tissue on the one hand, and the osteoid and
osseous tissue on the other. There are no eells which ean be pos-
itively claimed as eartilage cells. The tumor seems to be an
ossifving sarcoma (osteo-sarcoma), taking its origin, most proba-
bly, from the periosteun.”

The patient was then examined by Drs, Robert F. Weir and D.
R. 8t. John Roosa, separatelyv—both of themn experts in diseases
of the ear. They hntlll agreed that the tumor was not an ordi-
nary connective- tissue growth, and favored an early operation
for the purpose of extirpating it as thoroughly as ]_Hh*-.lhii—" They
thought it advisable, however, that a microscopic examination
should first be made by another expert; and accordingly 1 re-
moved (June Tth) another moderately large fragment and sub-
mitted it to Dr, Franecis Delafield. His report, which was made
on the 9th of June, fully confirms that previously made by Dr.
Weleh, It reads as follows: * The specimen is a siall, rounded
mass, about the size of half a pea. It was removed from the
wound left by a previous operation. It is evident that the speci-
mwen consists of a portion of new-growth situated at the edge of
the wound. Part of the specimen is covered by a layer of epithe-
lium, and beneath the epithelium is connective tissue with an
excess of cells and mueous tissue., The portions of the specimen
not covered by epithelinm are composed of conneective tissue in-
filtrated with round cells—granulation-tissne. Part of the speei-
men, therefore, represents a new-growth—npart granulation-tissue
from a wound. If we compare this specimen with those already
examined by Dr. Weleh, it is evident that the tumor is one of
those composite growths which sometimes grow from the perios-
teumn. It is commposed of connective tissue, mucous tissue, bone,
and =sarcomatous tissue. The prognosis of such a tumor is bad,
but not very bad. If the growth can be completely removed,
and if the bone is not involved, there may be no recurrence.”

Fii this eonnection I should state that, during the short period
of ten days that elapsed between the two partial operations, the
tumor had again fully reached its former size, but not its former
degree of hardness, The fragment submitted to Dr. Delafield
represented largely this fresh growth.

On the 10th of June the Fatient was brought under the influ-
ence of an anmsthetie (sulphurie ether), and by means of suitable
knives (blunt-pointed and curved flatwise) and a sharp-edged
steel scoop I removed the entire tumor, together with a zone of
apparently healthy skin surrounding its base on all sides. The
growth apparently sprang from the periostenm, as the underly-
ing bone felt smooth and hard, A small nueleus of osteoid tissne
was found in the centre of the growth. The bleeding was trivial
in character. The denuded bone was earefully seraped, and, in
addition, a solution of ehloride of zine (forty grains to the ounce
of water) was painted thoroughly over all the exposed surfaces,
Dr. A. A, Smith and Dr, Robert F. Weir assisted e in the oper-
ation.

For about three hours after the operation the patent experi-
enced a moderate degree of pain in the ear. After that she fell
asleep and had a good night's rest, On the following mworning
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she said that the ear felt perfeetly natural. I examined the canal
and found the parts covered with healthy pus and moderately
swollen. The deeper part of the meatus and the membrana tyvi-
pani appeared to be perfectly natural. The wateh was heard at
a distance of nearly four feet. ' ;

On the 19th of June the patient went with her mother to New-

. ] T 2 R

port, R. I., and placed herself under Dr. Rankin's eare. The
treatment consisted in daily eleansings followed each time by an
application of powdered iodoform to the exposed surface of
‘I:l[u-! wound. At the time of her departure from this city only a
small depressed uleer remained; and about the 25th of June D,
Rankin reported that this had healed and that no further treat-
ment was required. On the Tth of July I had an opportunity of
examining the ear. A slight exeavation alone remained to indi-
ate the spot from which the growth had been removed., At the
very centre of the depression a small dry scab was still visible,
but evervwhere else the skin was pale, smooth, and perfectly
natural in appearance.

A eareful inguiry into the family history revealed no instances
of cancer or any form of tumor among members of the hnmmediate
family. Both parents are strong and perfectly healthy. The
maternal grandmother, however, died of some uterine disease
which may have been cancerous in its nature. An aunt had a
tumor removed from her neck. A grand aunt had eancer of the
breast. Two second cousins alzo had cancers. Several vears
have elapsed since the removal of the growth, and there have
been no evidences of its recurrence.

CysTrs.—I have seen but two instances of what might fairly be
designated as a primary eyvst-like formation in the auditory
canal. In one ecase a small, vellow body, about the size of a No.
G shot, and consisting apparently of cheesy or sebaceous material,
surrounded by a thin envelope of epidermis, projected from the
anterior and upper wall of the osseous portion of the meatus,
just beyond the junction of the latter with the eartilaginous por-
tion. In the second ecase a somewhat larger eyst, with cheesy or
almost chalky contents, and slightly constricted at its base,
sprang from a point on the upper wall of the meatus not more
than one or two millimmetres distant from the upper limit of the
drum-membrane. It was slightly sensitive to pressure made
with the end of the probe, and seemed to be guite solid, though
of course not =o solid as an exostosis,  As isolated glands (ceru-
minouns) are sometimes found in the osseous portion of the audi-
tory canal, and espeeially along the upper wall, I think that these
eysts with cheesy eontents should be placed in the same category
with the sebaceous eyvsts observed in other parts of the body,
Their significance, in the ear, is simply that of pathological curi-
osities,

In the viecinity of the membrana tyvipani, evst-like tnmors are
oceasionally met with, but thev are, 1 think I may safely sav, in-
variably secondary to some affection of the middle ear. In some
instances, however, the primary disease recedes so completely



135 A MANUAL OF DISEASES OF THE EAR.

that the eyst-like formation in the meatus gains proportionately
in individuality, and may even be taken for a tumor of primary
development., As the deseription of these secondary eyvsts be-
longs more properly under the heading of diseases of the middle
ear, I will say nothing further on the subjeet in the present sec-
tion,



CHAETHER VI
METHODS OF EXAMINING THE MIDDLE EAR.

THE means at our disposal for ascertaining the condition of the
middle ear are, direct inspection of the membrana tvinpani and
anscultation of the tympanie eavity while air is being foreed into
it.

Direct inspection is almost always accomplished by means of
the speculum and reflected light. In a very few cases it is possi-
ble to dispense with the speculum, owing to the large size and
unusual straightness of the external auditory canal. This simple
inspection of the drum membrane usually furnishes us with all
the information concerning its texture, degree of vascularity,
position, ete., that it is possible to obtain. Now and then, how-
ever, a doubt arises in the mind of the observer in regard to the
correct significance of parts of the pieture presented to his eve.
These doubts are perhaps more likely to arise in the mind of the
experienced observer than in that of a person who has examined
comparatively few ears; for he will have already learned by
humiliating experience how extremely easy it is to mistake one
thing for another in interpreting lesions of the membrana tyin-
pani. Henece the importance, in these doubtful ecases, of ascor-
taining how the lesions in gquestion aet and look when they are
touched and handled, so to speak, with the probe or the curette,
and when they are subjected to the influence of air foreed into the
tympanie cavity by way of the Eustachian tube, or to alternate
rarefactions and eondensations of the air in the external meatus,
As regards the probing of the drum membrane and adjacent
parts under illumination, very little need be said.” As the eve of
the observer is watching the effects of the instrumental manipu-
lations no possible harm can be done to the ear. The amount of
diseomfort cansed by such manipulations is very slight, provided
they be performed with reasonable gentleness. The Valsalva's
sxperiment, deseribed elsewhere, affords the simmplest and best
means of inflating the middle ear while the physician is observing
the drum membrane. If air cannot be foreed in suceessfully in
this manner, it will be necessary for an assistant to effeet the in-
flation either by means of Politzer's method or by aid of the
Eustachian catheter, When it seems desirable to rarefy the air
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in the auditory eanal, in order that the observer may have the
opportuziity of witnessing the behiavior of the drum membrane
when moved alternately outward and inward, Siegle’s pnenmatie
speculum must be emploved.  This instrument consists of a cen-
tral evlindrical chamber (about an inch and a half in diameter
and two inches in length), of either metal or hard rubber, to
which is attached a flexible rubber tube about one foot in length.
To one end of the chamber a coniecal speculum is fitted; the op-
posite end is closed by a glass plate which is placed at such an
inclination to the axis of the evlinder that the ravs of light used
for illnminating the droum membrane may readily pass through it
without any portion of them being reflected back to the eye of
the observer. The free end of the speculum is sheathed with soft
rubber tubing, and may therefore be made to fit air-tight into
the auditory canal. When the instrument is in actual use the
observer, by holding the free end of the rubber tube in his
mouth, has it in his power to condense or rarefy the air in the
auditory canal, and, while doing so, to wateh the effects of these
procedures upon the drum membrane and handle of the hanmner.

The methods of studyving the condition of the middle ear which
1 have deseribed above, are based upon the direet observation of
the drum membrane.  The procedures which 1 am now about to
deseribe have for their object the introduection of air into the
middle ear in such a manner that the physician may hear what
takes place in that eavity during the procedure. There are three
ways of foreibly introduecing air into the middle ear: Valsalva's
method, Politzer's method, and that by means of the Eustachian
catheter.

In inflating the middle ear by Valsalva's method the patient
closes both nostrils by grasping the nose with the thumb and
forefinger of one hand, shuts his mouth firmly, and then makes a
strong expiratory effort. In this way he compresses the air in
the pharyngeal and nasal eavities to sueh an extent that it seeks
an outlet through the Eustachian tubes, If the effort is success-
ful, the physician, who has previously established a communica-
tion between his own ear and that of the patient, by means of a
flexible auseultation tube, will hear a slight puff or thud, as the
air enters the middle ear and distends the drum-membrane, Of
the three methods at our command, this is altogether the most
unsatisfactory, at least for the purposes of auseultation, Whether
the fault lies with me or with the method I am unable to say
positively; but it has disappointed me so often that I rarely use
it now, when I desire to learn by ausenltation what is the condi-
tion of the Eunstachian tube and tvmpanic cavity., When I wish
to observe the changes that take place in the membrana tym-
pani, while air is being foreibly introdueced into the middle ear,
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I still give the preference to Valsalva’s method. For this purpose
it is undoubtedly more convenient than either of the other two
methods. For therapeatie purposes, as will be explained farther
on, Valsalva’'s method must be placed third on the list; or, bet-
ter vet, it should be omitted altogether from the category of
therapeutic agents,

FPolitzer's method is very little better, for auscultation purposes,
than that of Valsalva, unless the physician ean avail himself of
the services of an assistant. If he attempts to inflate and auseul-
tate at the same time he will find the task an extremely difficult
one, more =0 in adult patients than in children. In the latter, as
a rule, so little foree i: required to inflate the middle ears, that
one can often perform both acts (ausenltation and inflation) with
comparative ease. So far as the method itself is concerned. it is
in principle essentially the same as that of Valsalva. In both
methods, for example, the middle ears are inflated by compress-
ing the air that is imprisoned in the nasal and naso-pharvngeal
cavities to such a degree that it overcomes the resistance offered
by the walls of the Eustachian tube, and forees its way into the
tvmpanum.' There are two respects, however, in which these
methods differ from each other very widely. In the first place,
Valsalva's plan necessitates a degree of venous congestion of the
head and neck that is direetly proportionace to the foree used in
compressing the air contained in the naso-pharyngeal space.
This fulness of the blood-vessels must necessarily diminish in a
measure the permeability of the Eustachian tubes; it also pro-
motes the very pathological condition which in nine cases out of
ten leads the patient to consult a physician. In the second place,
Politzer’s method, while it is at least equally efficient with that
of Valsalva in compressing the air contained in the naso-pharyn-
zeal space, is entirely free from the two objections which I have
just mentioned. It produeces no fulness of the blood-vessels, nor
does it diminish the permeability of the Eustachian tube; on the
contrary, it makes the patient open that channel so far as it is
possible for him to do so by means of the muscles attached to its
walls,

The apparatus which is ordinarily used in ecarrying out Polit-
zer's method of inflation consists of three parts, viz., a rubber
bag, provided at one end with a hard-rubber nozzle, and of such a
size and shape that it ean readily be grasped with the hand; a
short piece of rubber tubing, of such a small calibre that the
nozzle of the bag will fit it tightly; and, lastly, either a evlindrical
or a bulbous nose-piece. So many modifications of this appara-
tus have been introduced during recent vears that one can no

1 Oeeasionally the air also forees its way through the lachrymal ducts,
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longer send to an instrument-maker for a Politzer's apparatus,
and be at all sure that he will receive an instrument bearing a
reasonably elose resemblance to that which Politzer introdueced
about twenty vears ago. Inmy judgment, Politzer’s original in-
strument, or, at all events, that which he was in the habit of
using in 1869, is more thoroughly praectical and efficient than any
of the later modifications. The bag, which is made of soft black
rubber, is pear-shaped, and ribbed longitudinally at intervals of
about one inch. The egg-shaped white-rubber bags, and the
flask-shaped green-rubber ones are much more difficult to manip-
ulate successfully, especially if the operator’s hand is rather
small. The bag which I have used habitually sinee the spring of
1870 was purchased of Leiter in Vienna, and is to-day apparently
as perfect as when it left the maker's shop. A second one, pur-
chased at the same time, was injured by being left in an exposed
closet during the coldest part of the winter. The rubber be-
ecame hard and brittle, and the manipulations to whieh the bag
was then subjected eaused it to erack open.

Some of the rubber bags are provided with a small opening
protected by a valve, which eloses the aperture the instant the
bag is compressed. The advantage claimed for these bags is
that the danger of suetion is thereby prevented. The truth is,
that the suction-power exerted, when our grasp upon the bag is
relaxed, is simply diminished in degree, but not entirely eounter-
acted or rendered null. Personally, 1 prefer the original form of
rubber bag, which has no opening except that which is provided
at the nozzle. To prevent suction, when this form of bag is used,
it is shmply necessary to acquire the habit of never relaxing our
grasp upon the bag until we have finished wiping the nose-piece
with the towel (in Politzer's method), or until we have withdrawn
the nozzle of the bag from the mouth of the eatheter (in eatheter-
ization of the Enstachian tube).

With regard to the rubber tubing which eonneects the nose-
piece with the nozzle of the bag, I may say that it is not an indif-
ferent matter what sort of tubing is used for this purpose. In
the first place, it is a very eommon error to use too long a piece.
The advantage of a long piece is, that the operator, in the act of
compressing the bag, ean swing his arm freely without risk of
violently twisting the nose-piece in the patient’s nose, This ad-
vantage, however, is more than offset by the loss of power which
is spent upon the elastie walls of the tubing. A piece of black-
rubber tubing, six or seven inches in lenzth, with a ealibre of about
four millimetres, and walls at least a millimetre and one-half in
thickness, will be found to answer the desired purpose very well.
It must be remembered, however, that a bag provided with such
a short piece of rubber tubing is more diffieult to manage sue-
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cessfully than one with a piece ten or twelve inches long. The
arm must be kept almost perfectly still, and the museles of the
forearm and hand must do the entire work.

Not the least important part of a good Politzer's apparatus is
the nose-piece. In adults the slightly eurved eylindrical, hard-
rubber nose-piece will be found entirely satisfactory in the great
majority of cases. In children under four or five years of age, in
whom the nasal orifice is quite small and tender, a nose-piece
consisting of a spherical or cone-shaped glass bulb will usually be
found preferable to the eylindrical one. 1 have always found it
a diffieult matter to purchase ready made a good hard-rubber ¢y-
lindrical nose-piece. It makes very little difference whether the
proper enrvature has been given to the instrument or not, as by
means of heat we can readily obtain any eurve that we may de-
gire. The-chief difficulty lies in the smallness of the calibre given
to the rubber evlinder of the desired =ize externally. Thus, for
example, I selected, from a large number of nose-pieces kept for
sale by one of our best instrument makers, the one having the
largest ealibre. The measurements were as follows: internal
diameter, 14 mn. ; external diameter, 4 mm. The
nose-piece of the Politzer's apparatus which 1 use
habitually gives the following measurements: in-
ternal diameter, 2} min.; external diameter, 3}
min. A simple comparison of these figures will
show at once the superiority of the latter nose-
piece. It oecupies less room in the patient’s nose
and allows a much greater quantity of air to be
foreed into the naso-pharyvngeal eavities in a given
period of time and with a given expenditure of
foree used by the hand in compressing the rubber
bag. The proportions of the longer and shorter
arms of the nose-piece, and the degree of curva-
ture which it should possess, are correetly given
in the accompanying eut (Fig. 28). As already
stated, if the instrument offered for sale does not possess the
proper degree of eurvature, the desired shape ean easily be ob-
tained by heating the instrument over the flame of a spirit lamp
until it becomes perfectly pliable. In his treatise on otology !’
Politzer states that he is now in the habit of using exclusively
an elastic nose-piece (as suggested by Liwenberg) in the place
of the eurved hard-rubber one. He remarks, however, that a
eertain degree of practice is necessary in using such a nose-
piece, as one is very apt, in closing the nostrils over the soft-
rubber tube, to obliterate its calibre entirely. The advantages

Nose-piece of Politzer's apparatus,
(Natural size.)

Fia. 28,

! Lehrbuneh der Ohrenheilkunde fiir praktische Aerzte und Studirende von Dr.
Adamn Politzer. Stuttgart, 1875
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claimed for this form of nose-piece are, that it is pleasanter for
the patient (that is, less painful than where the hard-rubber
one is used) and less likely to produee nose-bleed. Further-
more, the argument is brought forward that in suspicions cases
the patient can, at a trifling expense, be provided with his own
special nose-piece. I have tried this flexible form of nose-piece,
but eannot say that I like it. I have also tried the plan of
slipping a short piece of soft-rubber tub-
ing over the ordinary eurved hard-rubber
nose-piece, and find it useful in cases
where the unprotected instruinent canses
nose-bleed. In the great majority of
cases, however, 1 find the curved, eylin-
drical, hard-rubber nose-piece less trouble-
some to manage, and more effective, than
any other instrument of which I have any
knowledze, :

Before entering into the details of Po-
litzer's method of inflation, 1 ought to
state that this operation of saddenly in-
flating the middle ears, although in the
great majority of cases a perfectly safe
procedure, should never be performed un-
til after the condition of the drum-mem-
branes and middle ears has been ascer-
tained by direet inspection with the spee-
ulum and reflected licht. 1 can reeall
the case of a gentleman, an army officer,
in whose middle ear there were bands of
adhesions which bound the membrana
tvimpani down upon the promontory. I
did not at that time appreciate the dan-
zer of foreibly inflating the middle ear
under sueh eireamstances, and conse-
quently made no special effort to mode-
ate the pressure exerted upon the bag,
The effect of the inflation was to rupture
some =mall blood-vessel in the middle ear
and fill the eavity with blood, which speedily must have be-
come clotted. The patient. who depended chiefly upon that ear
for his power of hearing, at onee noticed that the ear felt full, and
that evervthing sounded less distinet than before. He never
came to see me afterward, and I aceidentally heard, about a year
later, that the hearing in that ear had not returned to its previ-
ous degree of acuteness, and that my ill-advised interference was
looked upon by the patient as the cause of this aggravation of

Fia. 20.—Politzer’s Bag.
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his disability. On more than one oceasion I have ruptured a
highly atrophied drum-membrane or a so-called “ cieatricial spot,”
by emploving too great foree in compressing the rubber bag. 1
have never known any harm to eome from such ruptures of an
atrophied or cicatricial drum-membrane. At the same time the
effect of an accident like this upon the mind of the patient would
be very likely to be of a character prejudicial to the physician
who happened to be responsible for its oceurrence.

With regard to the different steps of Politzer's method of infla-
tion, very few words will suffice to explain the entire procedure.
The patient is told to take a little water into his mouth, and to
hold it there, with closed lips, until the physician says, Swallow!
At this signal ' he should forth-
with swallow the water. The phy-
sician, on his part, is to hold the
bag in his right hand, and then,
as =oon as the patient has taken
the water into his mouth, he is to
introduce the nose-piece into the
patient’s left nostril, using, if nec-
essary, the left hand to aid him in
accomplishing this. When the
nose-piece of the instrument isin
its proper position on the floor of
the nasal passage. the physician
should at onece compress the nos-
trils over the rubber nose-piece,
and give the patient the signal to
swallow, (Fig. 30.) The aet of
compressing the bag and foreing
air into the nasal cavities should .. 4, proper Method of using Po-
follow the signal almost in- litzer's Inflation Apparatus. (After

: Politzer.)
stantlv.

This whole procedure, which seems to be a very simple affair,
is found by many physicians to be at first quite difficult of execn-
tion. It may therefore prove useful to some if 1 mention in de-
tail the difficulties which beset the operation. In the first place,
it is a common mistake to allow the patient to take too large a
guantity of water into his mouth. As the water i= taken merely
for the purpose of facilitating the aet of swallowing, a mere sip is
all that is necessaryv. If a mouthful is taken, the act of inflation
iz just as likely to force water out of the patient's mouth, over the
physician’s elothes, as it is to drive air through the Eustachian
tube into the middle ear. Then again, the accident of * swallow-

=¥ — SR -

t If the patient is very deaf, the operator may use some other signal, such as a nod
of his head, or a nudge with his knee.

10
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ing the wrong way " is much more likely to oceur when a large
than when a small gquantity of water is taken.

In the second place, beginners are very apt to delay giving the
signal to the patient too long a time after the nostrils have been
compressed. The signal should be given and air should be foreed
into the naso-pharyngeal space as soon as possible after the oper-
ator has closed the nasal passages; for it must not be forgotten
that, with both nose and mouth eclosed, the patient is unable to
breathe, and conzequently is rapidly approaching a condition of
discomfort in which a prompt performance of the aet of swallow-
ing in response to the physician’s signal is no longer possible.
Some patients find it very difficult not to open their mouths at
the instant of performing the aet of swallowing; others, and es-
pecially ehildren, do it purposely, in order to escape the unpleas-
ant sensation cansed by the sudden compression of air in the
nasal eavities. The whole purpose of the aet of swallowing, in
Politzer's procedure, is to render the naso-pharyvngeal eavity a
closed space by interposing the soft palate as an air-tight dia-
phragm between the oral and naso-pharvngeal eavities. There
are other wayvs, however, in which the same result may be at-
tained. TFor instanee, the patient may be told to say “hie” or
“hoe.” or to distend his cheeks, by either of which means the
desired shutting off of the naso-pharyngeal cavity will be effected
just as perfectly as by the act of swallowing. At the same time I
think it will be found that in everv-day practice the swallowing
plan gives greater satisfaction than either of the other two
methods.

In the next place, if we wish to spare our patients unnecessary
pain or the disecommfort of a nose-bleed, it is necessary that we
should introduce the nose-piece of Politzer's apparatus with some
degree of care, The large conical glass nose-piece can scearcely be
used in such a elumsy or rongh manner as to cause either pain or
nose-bleed ; but the earved, evlindrieal, hard-rubber instrument
is very well adapted to cause both, unless introduced gently and
in one particular way., Thus, for example, in each nasal orifice
there is but one spot where the instrument can properly be
allowed to remain while the nostrils are firmly compressed over
it, viz., on the floor of the canal, as close as possible to the outer
limit. In this position, the instrument, if it has not been pushed
in too far, will cause very little discomfort. If the nose-piece is
properly eurved, it is an easy matter to avoid the danger of push-
ing it in too far. by always allowing the straight portion of the
instrument to rest against the patient’s upper lip, in the direetion
of a line running from the outer angle of the nasal orifice to the
outer angle of the mouth,

Finally, the question remains to be considered, how far we
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should modify the different steps of Politzer’s procedure when the
patient is a voung child. I have already alluded to the fact that

a spherieal or cone-shaped glass nose-piece will be
found better adapted to voung children than the
curved hard-rubber instrument. The pressure em-
ploved in compressing the bag must also, as a rule,
be decidedly less than that usually employved in
adults. The device of having the patient swallow a
little water at a given signal ean scarcely be resorted
to in children under four vears of age. In an imfant
it is simply necessary to adjust the glass bulb to one
nostril, and then, while the other iskept closed by a
finger of the same hand that holds the bulb in posi-
tion, to compress the bag. It makes no difference
whether the child’s mouth is open or shut; the in-
flation seems to succeed equally well in both eases,
In children of three, four, or five vears of age, it is
an easy matter to teach them to distend their cheeks
at the moment the signal (blow!) is given. If pain
or a sense of fulness in the ear is complained of
immediately after the inflation, it is a good plan to
let the child swallow two or three mouthfuls of water,
in order to facilitate the escape of air that may have
become as it were imprisoned in the middle ear.

Finally, the operator must not forget to give the
nose-piece a thorough cleaning before he puts the
instrument away. Under ordinary eireumstances [
always plaee this part of the instrument in scalding
water, and whenever [ use it upon a suspicious case
I first place it in sealding water for a few moments
and then allow it to remain for a longer time in a
strong bichloride of mercury solation.

The emplovment of Politzer's method for thera-
peutic purposes might properly be discussed in this
connection. For praetical reasons, however, I think
it will be better to take up this subject in connec-
tion with the individual diseases in the treatment
of which this procedure plays an important part.

Of the three methods of inflating the middle ear
mentioned at the beginning of this section, Valsal-
va's and Politzer's have been sufficiently described,
and there remains still to be considered that by means
of the Eustachian eatheter. For purposes of auscul-

tation this method is very justly preferred to both g 4

the other methods. When the catheter is used, the
air passes through the Eustachian tube into the mid-

—Eusta-
chian Cathe-
ter. (Natural

=128 )
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dle ear in a continuous current of one or two seconds’ duration,
This steadiness and long duration of the enrrent afford the phy-
sician ample opportunity to listen deliberately to the character
of the sounds which it produces. For purposes of diagnosis,
therefore, this method possesses a deeided superiority over the
other two,

The Eustachian eatheters offered for sale in the surgical-instru-
ment shops are made of hard rubber, of German silver, or of coin
metal. Those made of German silver have nothing to recommend
them beside their cheapness, A well-made hard-rubber catheter
is an excellent instrument, and leaves very little to be desired.
It is very diflicult, however, to find a well-made hard-rubber
catheter; the calibre is rarely as large as it should be, or else, if
the ealibre is sufficiently large, the total diameter of the instru-
ment is so great that we ean use it only in exceptional cases. A
rood serviceable Eustachian eatheter should have a ealibre of
about two and one-fourth or two and one-half millimetres, and a
total diameter of not more than three and one-half millimetres,
This proportion of ealibre to total diameter is secarcely attainable
in an instrument made of hard rubber. The largest rubber cathe-
ter that can ordinarily be bought in the shops measures nearly
four and one-half millimetres in its total diameter, while its eali-
bre measures only two millimetres.  For the majority of patients
this instrument is too large, and yet its ealibre is barely large
enough to allow a eurrent of air of the requisite force to reach
the orifice of the Eustachian tube. On the whole, therefore, the
gilver eatheter, if made of coin metal and properly proportioned,
will be found to give the greatest satisfaction. 1 warn my read-
ers, however, that very many of the silver eatheters sold in the
shops are even less serviceable than those made of hard rubber,
The calibre is not one whit larger, in proportion to the total dia-
meter, than that of the average rubber catheter; and when such
is the case the latter instrument has decided advantages over the
former. There is also another respect in whieh the silver instru-
ment may be defeetive; the rim of the free end is often so sharp
as to eanse the patient pain, either during its passage through
the nose, or while it lies in the mouth of the Eustachian tube,
This defeet, however, can easily be remedied.

With rezard to the ceurve which a zood Eustachian catheter
should have, I may say that the one represented in the accom-
panving cut is that whieh I have found suited to the great
majority of adult patients. Some of my colleagues use a
straichter instrument, and others, one of even greater eurvature;
from which faectsit is proper to draw the conelusion that the mid-
dle ear may be successfully inflated by variously eurved catheters.
To secure the most effective inflation, however, we should give
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the catheter such a eurve that, when it is in position and air is
forced through it, the direction of the eseaping current will be
the same as that of the Eustachian tube itself. The common
error, so far as my observation goes, is to give the instrument a
curve of too short a radius, which eauses a large part of the force
of the current of air to spend itself npon the upper wall of the
Eustachian tube, In ehildren from five to about twelve vears of
age, it will be found better to use a eatheter that is even less
curved than that represented in the ent; or one, at all events, in
which the eurve begins at a point considerably nearer the free
end than is the ease in this instrument.

Fia. #2.—Anatomical Relations of the Nasal Passages and Pharynx to the Eustachian
Tube., 1, 11, 1, lower, middle, and upper tubinated bones; HE, posterior wall of
pharynx; Ky, Rosenmiiller’s fossa; Tw, prominence separating the tubal orifice
from Rosenmilller's fossa; Tm, orifice of Fustachian tube; &, hard palate; g, velum
palati; K&, cavity of sphenoid bone. (After Hartmanmn.)

The rubber bag used for inflating the middle ear according to
Politzer's method answers equally well for inflating this cavity
through the Eustachian catheter. These bags are almost always
provided with a rounded or somewhat olive-shaped end-piece,
which may be serewed on or off at pleasure. When the catheter
is to be used, it is a very common custom to substitute for this
end-piece one that represents accurately a section of a eone, and
that can therefore be made to fit air-tight into the cone-shaped
orifice of the Eustachian catheter, I have tried both of these
end-pieces, and give the preference unhesitatingly to the rounded
or olive-shaped one, It fits the mouth of the catheter so accu-
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ately that the degree of leakage may practically be left out of the

account. In this respect, therefore, it is essentially on a par with
the cone-shaped end-piece. In all other respects, however, it is
decidedly superior to the latter instrument. It can be removed
instantly from the mouth of the catheter without disturbing the
latter's position in the slightest degree, without causing the
patient any of the discomfort which is very apt to accompany
our efforts to disengage the tightly fitting conieal end-piece, and,
finally, without risk of exerting suection-power upon the mouth
of the Eustachian tube.

While T believe that a written or wéed voce deseription of the
proper course to pursue in introducing the ecatheter into a
patient’s Eustachian tube may aid a beginner in his efforts to
perform this operation successfully, I am quite positive that the
greater part of the lesson must be learned by actual experience.
It is of comparatively little use to say: at this point, turn to the
left; at that, to the right, and so to direct the beginner's manip-
ulations from the commenecement to the end of the operation.
For the beginning, it is true, we can lay down a sharply defined
rule, which will hold good for all eases: for the end, also, we ean
give directions which will secure success in certainly the great
majority of eases; for the intermediate portion, however, we ean
simply say: follow the course taken by the instrument, even if it
perform a complete revolution in its progress to the naso-pharyn-
geal space. These different steps of the procedure I may briefly
deseribe as follows:

The physician should sit direetly facing the patient, and on his
right hand, within easy reach, should be his rubber bag, auseul-
tation-tube, and a bowl or goblet, partially filled with water, and
containing five or six eatheters of different sizes and degrees of
curvature. He should have his forehead-mirror in position,
ready for use, as he may at the very beginning find it desirable
to examine, under illumination by reflected light, the patient’s
anterior nares. Everyvthing being in readiness, the operator
should place the fingers of his left hand firmly upon the patient’s
forehead, and, with the end of his thumb, he should elevate as
much as possible the end of the patient’s nose,—the object of the
latter procedure being to straighten the entrance to the nasal
passage and in so far to facilitate the introduction of the catheter,
This instrument should be held lightly by the physician, between
the thumb and forefinmer of his right hand, and at no time
should foree be used in overcoming any obstacles that may be
encountered. Just within the nasal orifice, the floor of the nasal
passage rises up in tne form of a ridge, the inner or deeper side of
which is more abrupt than the outer one. When the catheter is
first introduced into the nasal orifice, its outer end should be at a
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somewhat lower level, though in some cases we may begin at
once with the instrunment in a nearly horizontal position. To
pass it bevond the ridge, and engage it in the lower nasal pas-
sage, the physieian must elevate the ring end of the instrument
until it oceupies a nearly horizontal position. It is at this stage
of the operation that the beginner is very apt to make a mistake,
Instead of passing the catheter along the floor of the nasal canal,
he slips it over the upper surface of the inferior turbinated bone,
and, on approaching the naso-pharyngeal space, wonders why his
efforts to turn the instrument into the mouth of the Eustachian
tube cause the patient such great distress, A glance at the illus-
trations of this region, in some good treatise on anatomy, will show
how easy it is to make this mistake. It is only necessary to push
the beak of the instrument a short distance bevond the summnit
of the ridge, and we shall find it slipping only too easily along
the wrong channel. When the catheter has been pushed be-
vond the ridge, and is actually resting upon the inferior turbi-
nated bone, the elevation of the ring end of the instrument will
not correct the error unless the catheter be withdrawn a eertain
distance. In the first stage of the operation, therefore, it is im-
portant to hug the floor of the nasal passage with the beak of the
catheter, at least until the instrument has passed bensath the
inferior turbinated bone, and is well engaged in the lower chan-
nel. As already stated, it is better, from this point onward, to
let the instrument find its own way. By this [ mean that if the
catheter encounters some obstacles, we should abandon the at-
tempt to push it onward in a certain fixed manner,—i.¢., with the
beak alwavs pointing downward and backward,—and should
rotate the instrument slowly, while keeping up a gentle pressure
from behind, until we find a position in which it no longer en-
conunters opposition, but yields to the pressure which tends to
drive it farther inward toward the naso-pharynx. As we wish
the instrument, on first reaching the cavity, to lie with its beak
turned directly downward, we should begin at once, after passing
the obstacle referred to, to rotate the eatheter back toward the
desired position. If we fail in our efforts to overcome the obsta-
cle encountered, we must either resort to an instrument of smaller
diameter, or try to reach the Eustachian tube by way of the
nasal passage of the opposite side. The latter course will usually
be found the preferable one. When the catheter is in the naso-
pharyngeal space, with its beak turned directly downward, we
should first make sure of our bearings by pushing the instrument
onward until we feel the resistance offered by the posterior
pharyngeal wall. When the eatheter i= in this position, we
know that if we rotate it far enough we shall earrv the beak into
what is known as Rosenmiiller’s fossa, a slight depression located
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just behind the mouth of the Eustachian tube. Hence, if we
wish to introduce the instrument into the latter cavity, we must
draw it back a distance of two or three-eichths of an inch, and
then rotate it through an are of about one hundred and thirty-
tive degrees (or until a line drawn through the plane of the ring
attached to the catheter shall pass through the outer angle of the
patient’s eve). If we rotate the beak of the eatheter first into
Rosenmiiller’s fossa, and then draw it back a short distance, we
can often feel the end of the instrument pass over the rounded
eminence (Tw in Fig. 32) which constitutes the inner lip of the

Fi6. 33.—Eustachian Catheter in position. (After Politzer.)

month of the Eustachian tube. As the distance of the tubal ori-
fice from the posterior pharyngeal wall varies in different indi-
viduals, the method last deseribed, of guiding our movements by
aid of the sense of touch, rather than by rough estimates of dis-
tance, is the one to which most aurists, I think, give the prefer-
ence, In some individuals the landmark which I have just
deseribed is so feebly developed, or the surrounding parts are so
swollen, that the operator feels doubtful whether he has reached
the mouth of the tube or not. In such cases the Giampetro-
Liwenberg method will be found useful. According to this
method, the catheter is to be rotated toward the Eustachian tube
of the opposite side, and when its beak occupies a horizontal
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position, as indicated by the metal ring, the instrument is to be
drawn forward until the resistance of the posterior edge of the
septum is encountered. The catheter is then to be rotated in the
opposite direction, through an are of at least one hundred and
eighty degrees, into the mouth of the Eustachian tube which it
is desired to reach. In all three methods, but especially in the
one last deseribed, the physician would do well to grasp the body
of the catheter with the thumb and forefinger of the left hand
before he performs the act of rotation with his right hand. In
any event he will have to grasp it in this manner after the instru-
ment finally reaches its proper position, as the right hand will be
required for other purposes. The support thus afforded to the
catheter is a very firm one,
as the last three fingers of
the left hand find a strong
resting-place on the bridge
of the patient’s nose, or on
the lower part of his fore-
head. (Fig. 34.) Solong as
the operator’s fingers press
firnly against the patient’s
skull, he need have very lit-
tle fear of the disturbing in-
fluence of a sudden motion
of his head upon the position
of the eatheter.

When the physician be-
lieves that the beak of the Fie. 34.—Showing how the Catheter is to be
- - : c held in position firmly and how the inflation
instrument is lyving in the bag is to be used in forcing air into the
mouth of the Eustachian ¢Atheter. (After Politzer.)
tube, he should give the patient one end of the auscultation tube
to place in the meatus of the corresponding ear, and should fix
the other end tightly in his own auditory canal, preferably the
left one." With his right hand he should then grasp the rubber
bag, and apply the hard-rubber nozzle of the instrument to the
mouth of the Eustachian eatheter. If the latter instrument is in
the rizht position, and the Eustachian tube is not unnaturally
contracted, he will hear the air streaming as it were into his own
ear. If the catheter, however, occupies a wrong position, he will
probably still hear the air streaming out of the end of the instru-
ment, but it will no longer seem to be eseaping into his own ear;
the =ound will appear to be more distant and less distinet.

In withdrawing the eatheter from the nasal cavities, no special

1If the presence of the instrument in the naso-pharyogeal space causes the pa-
tient great discomfort,.and especially if the act of swallowing is accompanied by
pain. theghysiehn may safely assume that the beak of the catheter is not lying in
the mouth of the tube.
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precautions are necessary. The instrument is first to be rotated
back to its original position, with the beak pointing downward,
and then it is to be withdrawn gentlyv from the nose.

So far as the operation of erossing over from one nasal passage
to the Eustachian tube of the opposite side is concerned, very
little need be said in addition to the preceding account. On the
whole, I think the operation is somewhat easier to perform than
the ordinary mode of reaching the tube. It is simply necessary
to use a catheter with a curve of slightly greater length, in cor-
respondence with the greater distance of the tubal orifice from
the nasal passage through which the instrument is passed. In
all other respects the precautions to be taken are precisely the
same as those which have been recommmended for the mnore direct
operation,

In former years I experimented with catheters having a double
eurve, and thought at the time that in certain cases they enabled
me to accomplish that which I had failed to do with the ordinary
single-curved instruments. During the past ten vears, how-
ever, | have used only the latter variety of eatheters, and do
not remember to have felt the want of the others a single time,
Those interested in the subjeet will find a full deseription of these
double-eurved eatheters, by Dr. Henry D). Noyes, of this eity, in
the Transactions of the American Otological Society for 1870, In
the volume for 1872 a deseription will also be found of the so-
called “ fauecial eatheter,” an instrument devised by Dr. Oren 1.
Pomeroy, of this city. I have had no personal experience with
the use of this instrument, and must confess that I am preju-
diced, on @ priori grounds, against its employvinent.

Besides the methods I have already mentioned, there are other
ways of ascertaining the condition of the pharyngeal end of the
Eustachian tube. Thus, for example, in a few cases it is possible,
by means of a Gruber’s speculum introduced as far as possible
into the nasal passage, and reflected light, to obtain a fair view of
the mouth of the Eustachian tube. The mirror, however, must
not be used in the manner which 1 have recommended (p. 12)
for examinations of the ear; success ean only be obtained when
the eye of the observer is placed at the central aperture. This
direct method of observation has been still further perfected by
the invention of what are known as Zaufal's specula, which may
be carried in even to the very entrance itself of the tube. In
many cases a good view of the tubal orifice and adjacent parts
can be obtained by means of the laryvngeal mirror and reflected
light. Finally, a veryv good idea of the condition of the naso-
pharyngeal mucous membrane, and of the relations of the sur-
rounding parts to the tubal orifice, may be formed from an ex-
ploration of this region with the forefinger (by way of the mouth).



CHAPTER VIL

DISEASES OF THE MIDDLE EAR,

Classification.—The great majority of diseases of this part of the
ear are essentially inflammatory in character, and with searcely
an exception theyv originate in an inflammation of the vault of
the pharynx. The so-called * cold in the head ™ is characterized
by the very striking feature that it travels, like ervsipelas, from
the area first affected (the nasal or the naso-pharyvngeal mucons
membrane) to the neighboring mucous membranes, which are
all (it must be remembered) one and the same mueous membrane
in all essential anatomieal respects. In many cases it seems to
skip the pathway leading to the middle ear,
and to direet its course downward in the di-
rection of the larvnx. In others, however,
and these are perhaps the most eommon, it
travels upward through one or both Eusta-
chian tubes. In thissimple way, very nearly
all the pathological conditions of the mid-
dle ear may be developed. For convenience’
sake we divide these different pathological
conditions and processes into g0 many “ dis-

s : i Fia. 35—Normal Mem-
eases” and give to them such names as Eu- brana Tympani (right

z = . - i . ear}. (Afver Politzer.)
stachian eatarrh, Stenosis or Narrowing of St

the Eustachian Tube, Catarrhal Inflammmation of the Middle
Ear, Purnlent Inflainmation of the Middle Ear, and wvarious
other names which are intended to emphasize the character of
the inflammation or of its products, or the particular part of
the middle ear chiefly affected, or the nature of the ultimate
changes produced in the tissues by the inflammation. Syphilis
and tuberculosis eause characteristic pathological alterations in
the middle ear, and so does cancerous disease. These three mid-
dle-ear affections, therefore, are justly entitled to the right of
being ealled separate and independent diseases; but such is not
the case with regard to the others. I repeat. therefore, that the
elassification which I shall follow in diseussing the pathology of
the middle ear, is a purely arbitrary one, and is adopted simply
for the purpose of securing something like order in the treatment
of the subject.
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Fustachian Catarih.—I have already mentioned the fact that
the muocous membrane lining the Eustachian tube and middle
ear is in reality a continuation of that which lines the naso-
pharvngeal space. A eatarrhal inflammation of the latter region
1 extension of the disease to the Eus-
tachian tube, but an inflammation
of the Eustachian tube is secareely
to be thought of except in connec-
tion with a naso-pharvngeal catarrh.
The ordinary “cold in the head,”
whiech is the commonest type of an
Fic. 3. Normal position of Drum  c¢ute nazo-pharyvngeal eatarrh, rare-

Membrane. (After Hartmann.) ]y runs its eourse without involving
F[i';{n,jf.ﬁ][:;:;].L:,_.:;!I;tf"]:R?{:I.'}';":ﬂf at least a portion of the Eustachian

manmn.) tube. The subjective svmptoms in
this subacute form of Eustachian eatarrh are: a sense of tight-
ness or pressure in the ear of the side affected; a slight ringing
noise: a sense of fulness in the ear after blowing one’s nose:
erackling noises during this act, and also during eating, swallow-
ing, or gaping: slicht diminution in the acuteness of hearing:
and, finally, in some ecases slight darting pains.” The appear-
ances presented by the membrana tympani vary according to the
decree of obstruetion which the swelling of the tubal walls offers
to the ventilation of the middle ear, and also according to the
duration of the state of obstruetion. If the latter is slight in
degree, the druom-membrane may present a perfectly normal ap-
pearance; if the walls of the tube are decidedly swollen, the
air in the ecavities of the middle ear soon undergoes absorption,
and the tendency toward the establishment of a vacnum then
produces well-marked changes in the appearance of the mem-
brana tvmpani. Inthe first place, the membrane appears sunken
or drawn inward
bevond its natuaral
position (Figs. 36
and 37). In addi-
tion to this the col-
oring of the mem-
brane presents a
deeper hue, which
may border either
on the purple or on Fie. 33.—Another Instance  Fig. 3. —The same Mem-

of a Druom Membrane brane after Inflation.
the oTeen, aceord- markedly deawn inward (Afier Politzer.)
ing to ciremmstan- (After Politzer.)
ces which I am unable to define with precision. In a general way,
however, it may be said that the greenish hue is often an indica-
tion that fluid exudation has already taken place in the tympa-

Fic. 36. Fra. a7.
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nic cavity, while the purplish or red color simply furnishes evi-
dence of a distended condition of the blood-vessels of the mu-
conus membrane. When the changes have gone as far as this, we
are no longer able to draw a dividing line between a Eustachian
catarrh and a subacute eatarrhal inflammation of the middle
ear. In faet, the same observer would be likely to use either
termn indifferently, in a series of eases, without being able to give
satisfactory reasons why he used one terin in preference to the
other.

So far as the course of the disease, its treatment, cte., are con-
cerned, I think all these guestions may be considered to greater
practical advantage in the section relating to catarrhal inflam-
mation of the middle ear (p. 168 et seq.)

Other Pathological Conditions of the Eustachiaon Tube.—We
sometimes see cases in which, although other parts of the organ
of hearing may be involved, the condition of
the Eustachian tube constitutes the most
salient feature of the pathological picture
presented. For example, the tube may be
found impervious to air, or it may be so
widely patent that the slightest condensa-
tion or rarefaction of the air in the naso-
pharyngeal space causes a corresponding
outward or inward movement of the drum-

; : . Fig. 40.—Position of the
membrane. Again, paralysis or spasmodic  Handle of the Hammer
contractions may take place in the museles E‘ELF"'I‘C'EES::;‘,ili{;:::'“‘,iq’:‘l‘h;:_f
which eause the inner to separate from the (After Politzer.)
outer lip of the pharyngeal portion of the Eustachian tube,
Destruetive processes may terminate in the binding together of
these walls at the pharyngeal orifice. Finally, foreign bodies may
find their way from the nose into the Eustachian tube. To each
of these processes or conditions I will now devote a little space.

I have already alluded to the slighter degrees of narrowing
which characterize a simple aente or subacute Eustachian
catarrh. In this place I propose to consider only those cases in
which the stenosis is more marked and permanent, The diagno-
sis of this condition is easily made by a simple inspection of the
membrana tympani with speculum and reflected light. If the
tube is completely impervious to air, and has been so for a suffi-
cient length of time, the picture presented is a very striking one.
The drum-membrane will be found lying like a thin, glistening
film in close contact with the promontory, mouth of the Eusta-
chian tube, anvil and stirrap. A deep depression posteriorly
marks the vicinity of the entrance to the antrum. The lower end
of the long process of the anvil and the head of the stirrup ap-
pear to project directly into the meatus. In faet, a superficial
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observer might easily be led to the eonelusion that the membrana
tyimpani had been destroyved, and that he was looking directly
into the tympanic cavity. After inflation by Politzer's method
the picture presented at the fundus of the meatus changes com-
pletely. The highly atrophied drum-membrane appears to be
blown out in the form of a tomato; the depression caused by the
immovable handle of the hammer corresponding with the hilus
for the stemn of the fruit. Finally, the small whitish prominence
of the long process of the anvil will be found to have entirely dis-
appeared from view,

Treatment is of very little avail in these cases of extreme atro-
phy of the drum-membrane. The substantia propria being en-
tirely destroyed, the membrane no longer possesses the power of
transmitting sonorous impulses to the handle of the hammer. In
fact, the high degree of elasticity which such an atrophied mem-
brane possesses renders it a positive obstacle to the transmission
of such impulses to the labyrinth. Complete extirpation of the
membrane, under these circumstances, would undoubtedly for
the moment materially improve the patient’s hearing: the sono-
rous impulses would produce a more decided effect, if they came
in direct contact with the foot-plate of the stirrup than if the
latter ossicle were enveloped in a soft, highly elastic membrane.
However, if the drum-membrane, in these eases, has ceased to be
of value for acoustie purposes, it still retains its protective power
in almost undiminished degree. Ior this reason, and also for
others which [ will mention in another place, 1 am not in favor
of interfering surgically in these cases. The guestion then pre-
sents itself, How much shall we gain—or rather, how much will
the patient gain—if we succeed in restoring the Eustachian tube
to a normal degree of pateney? With a highly atrophied mem-
brana tyvmpani, the gain, 1 imagine, would at best be trifling.
However this may be, 1 can only say that my efforts to restore
the Fustachian tube to a normal degree of patency, in cases such
as | have deseribed above, have invariabiy proved unsueccesstul.

I might state here that a highly atrophied membrana tyvmpani
possesses very little regenerative power. In one case (a fairly
healthy voung man, twenty-one vears of age) 1 ineised such an
atrophied membrane on the twenty-seventh day of December.
The edges of the wound, which was fully four millimetres in
length, gaped widely apart. On the 30th I found the wound still
gaping, and not a trace of inflammatory reaction could be dis-
covered, On the 13th of January a free opening still existed in
the drum-membrane. For how long a period it persisted after-
ward. I am unable to say.

In all, or nearly all, of these cases of prolonged closure of the
Eustachian tube, we can scarcely fail to notice the condition of
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the naso-pharvngeal cavity., Enormously enlarged tonsils, ade-
noid vegetations in the vault of the pharynx, or a more diffuse
form of hypertrophy of the mucous membrane, will almost inva-
riably be found to be present. 1f these conditions reach a high
degree of development during the first years of life (from two to
four, for example), they may produce not merely a sunken and
atrophied eondition of the membrana tympani, as the direct re-
sult of the prolonged closure of the Eustachian tube, but even,
in a few eases, secondary lesions in the labyrinth, which may
destroy the hearing-power altogether,

Although in the great majority of cases the obstruetion to the
entrance of air i= due to a diffuze swelling of the walls of the
tube, in a few cases a more localized lesion will be found. Thus,
for example, I onee had the opportunity, through the Kindness
of Dr. Goodwillie, of this eity, of seeing a well-marked instance
of elosure of the pharyvngeal orifice of the Eustachian tube by a
band of connective tissue, which stretehed like a bridge from one
side of the orifice to the other. As I very rarely employ posterior
rhinoscopy as an aid to diagnosis in diseases of the ear, I amn un-
able to state how frequently such lesions are encountered. D,
Goodwillie, however, assures e that he has seen several instances
similar to the one which 1 have just deseribed. In looking
through the back numbers of the Adrchiv fiir Ohrenheilkunde, 1
find that two similar cases have been reported, one by Schwartze !
and one by Lindenbaum.® Other instances are also mentioned
by Sehwartze in his treatise on the pathological anatomy of the
ear.” In the same work will be found descriptions of other va-
rieties of tubal lesions, with which I have had no personal
experience.

Unnatwral patency of the Eustachian tube is rarely encountered
in practice. In two of the eases which have come under my
observation the patient did not seem to be consecious that the ear
was in any respeet peculiar. Both patients consulted me for the
relief of a slowlv-inereasing deafness, associated, in one case, with
a distressing tinnitus. In the first instance I found a large,
sharply-defined, oval eicatrix occupying the posterior inferior
quadrant, and encroaching a little upon the superior quadrant.
As I watehed the drum-membrane, through the speculum, and
by means of reflected light, I noticed that this cicatricial por-
tion performed well-marked to-and-fro movements, which corre-
sponded aceurately with the patient’s expiration and inspiration,
When she held her breath, the cieatricial membrane remained
perfectly motionless. Inflation by means of Valsalva’s method

tBd. 1., 5. 214, 2 Thidem, 5. 205.
3 Trg.-.?flmﬂl by J. Orne Green, M. . : Houghton, Osgood & Co., publishers. Bos-
ton, 15i
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caused the cicatrix to protrude in the form of a well-defined hemi-
spherical tumor; but as soon as the pressure was withdrawn, the
cicatrix instantly returned to the plane of the surrounding men-
brane, and again performed its to-and-fro exeursions, syvnehro-
nously with the respiratory movements, In the second case, the
entire membrana tympani presented a decidedly atrophied con-
dition. The tip of the manubrinm mallei was lacking. On gues-
tioning the patient I ascertained that in childhood she had been
subjeet to a discharge from that ear. From these faets—viz., the
absence of the end of the handle of the hammer, and the exist-
enee of otorrhoa during childhood—I1 drew the conclusion that
the nnusually thin membrane was not, as I first supposed, an
atrophied membrana tyvmpani, but represented a newly formed
drum-membrane. Whenever the patient performed the act of
swallowing this cicatricial or newly formed membrane performed
a distinet to-and-fro excursion. The respiratory movements,
however, eaused no visible excursion of the membrane. It is
quite possible that, notwithstanding this absence of a respiratory
exeursion, the Eustachian tube was just as patent in this as in
the first case. 'T'he much greater area of the cicatricial portion
in the latter case would necessitate a correspondingly smaller ex-
cursion of any one portion of the membrane to which I might
direct my attention,—an excursion probably too small for the
naked eve to detect.

In seeking for a cause for the extraordinary patency of the
Eustachian tubes in these two eases, we should bear in mind that
both of them furnished unmistakable evidence of a pre-existing
destructive inflanmmation of the middle ear. Instances are on
record where such an inflammation caused the destruetion of the
lower wall of the osseous portion of the Eustachian tube, and
eventually led to a fatal issue through uleeration of the walls of
the ecarotid artery. If, however, the progress of such a destrue-
tive inflammation should be arrested before the earotid artery
became involved, and if reparative action should then set in, I can
see no good reason why an unnaturally patent Eustachian tube
should not be the ultimate condition left when the uleerated
parts had fully healed. Again, I am not at all certain that an
unnatural pateney of the Eustachian tube may not result from a
change in the relations of the soft parts which immediately sur-
round this canal. Some vears ago, while gaping, I suddenly dis-
covered that 1 had unconseionsly rendered one Eustachian tube
unnaturally patent. I suceeeded in Keeping my jaw in this pecul-
iar position long enough to satisfy myself that it was a possible
thing to maintain the Eustachian tube in a perfectly patent con-
dition for a shorter or longer time, aceording to the will of the
experimenter. The rushing sound caused by the air as it passed
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to and from the middle ear with each act of respiration, the
easily felt to-and-fro movement of the drum-membrane, and the
cool sensation caused by the moving ceurrent of air, all furnished
unmistakable evidence of the existence, for the time being, of
an open channel of some size between the naso-pharynx and the
middle ear. 1 hawve often tried since to reproduce this condition,
but have only suceeeded partially. It is not an uncommon
thing, however, for patients who suffer from chronie Eustachian
catarrh, to learn the knack of twisting their jaws in such a way
as to open, for an instant, the obstrueted Eustachian tube, and
in this manner to obtain relief from the sensation of pressure
which many of them find so annoving.'

In spasmodic contractions of the muscles of the Eustachian
tube, a positive diagnosis can searcely be made without a rhino-
scopic examination. At the same time, from the history of the
case, and from the absence of any visible motion of the drum-
membrane, we may infer that the peculiar snapping noises,
which constitute the only appreciable symptom of the affection,
are due to spasmodie contractions of those museles which pull the
inner wall of the mouth of the tube from the outer one. 1 have
seen only a few instances of this affection. The history of one of
these is given below. In thiscase, unfortunately, no contractions
oceurred during the short time which the patient spent at my
office, and I was therefore unable to make a positive diagnosis.
However, from the condition in which 1 found the drum-mem-
brane, and from the account which the patient gave of his ail-
ment, very little doubt could be entertained with regard to its
nature,

The patient, an intelligent man abont fifty vears of age, and in
apparently good heath, gave the following history: About seven
vears prevmmlv he consulted a physician for deafness and a sense
of fulness in the right ear, and the removal of a large mass of im-
pacted cerumen gave him decided relief. During the following
vear or eighteen months he remained free from all aural symp-
toms. Then he began to experience, from time to time, peculiar
erackling or rattling noises, which followed each other in quick
suecession like a series of taps, but never lasted longer than a few
seconds at a time. He compared the sounds to the pattering of
rain upon a tin roof. For a period of at least five vears he had
continued to experience these spasmodie noises, but had never
before consulted a physician for the purpose of obtaining relief
from his troublesome ailment. On examination [ found both
drum-membranes very nearly unrnml in appearance. The hear-
ing, for the tick of the watch, was ll-‘llll("i"l.]l to about 12 inches,
There was no evidence of uu_\'rllin;_-: like an active naso-pharyn-
geal eatarrh, although the diminution in the hearing power was
probably to be attributed to the effeets produeced by this disease

— - — ——

! For additional information on this subject see vol. i. of the Archiv filr Ohren-
heilkunde, pp. 9% and 139 (Reports of Cases by Lucae and Schwartze),
11
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during some earlier period of its activity. (The patient was not
SEer araln. )

Cases have been reported in which the snapping noises were
assoelated with synehronons, easily recognizable excursions of the
drum-membrane. From this eircumstance two inferences have
been drawn: first, that the exeursions observed were due to spas-
modie contractions of the tensor tympani muscle; and second.
that the noises heard were due to the sudden vibrations which
these spasmodic contractions of the tensor tympani musele pro-
duced in the drum-membrane. The latter inference is at vari-
ance with certain well-established faets. For example, in inflat-
ing the middle ear according to Politzer’s method we cause just
such a sudden excursion of the drum-membrane to take place as
that which would follow a spasmodie eontraction of the tensor
tympani musele; and yet I do not remember ever to have heard,
under these circumstances, any noise that could be attributed
solely to the motions of the druom-membrane. A parchment-like
transformation of this membrane might possibly render its more
violent excursions distinetly audible; but in the case reported
above, and also in the few published eases to which I have had
access, no such parchment-like condition of the membrana tvin-
pani existed. In the next place, in Schwartze's account of a case’
of “spasmodie contractions of the tensor tympani musele,” it is
distinetly stated that on inspection of the pharynx, during the
oceurrence of these spasmodie contractions, the soft palate was
seen to rise and fall involuntarily, and synehronously with the
noises,  In this ease, therefore, we cannot exelude the possibility
that the noises were produced by the spasmodie separation of
the pharyngeal lips of the Eustachian tube, and not by the vis-
ible exeursions of the drum-membrane, In faet, it is not satis-
factorily demonstrated in this or in any of the other published
cases of which I have any knowledge, that the excursions ob-
served in the drum-membrane were really due to contraetions of
the tensor tympani muscle. The question naturally suggests
itself in this connection, Why might not these excursions of the
membrana tympani have been produeed by the alternate states of
rarefaction and eondensation of the air in the middle ear, which
the spasmodic contractions of the tubal museles caused? The
answer might be made that in the published cases of spasmodic
objective noises of elearly tubal origin, the membrana tympani
invariably remained motionless. This evidence seems to me sim-
ply to justify the conclusion that in these cases the spasmodie
contraction of the tubal museles did not suffice—probably by
reason of the swollen eondition of the mueous lining of the tube

: Archiv fiir Ohrenheilkunde, 11. Bd., S. 4.
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—to cause any disturbance in the condition of atmospheric press-
ure within the middle ear. If we could readily and safely divide
the tendon of the tensor tympani musele in those eases of this
¢lass which are accompanied by visible exearsions of the druom-
membrane, we should possess the means of settling this disputed
question in every doubtful case. Without this operation, how-
ever, 1 do not see how we can, with any degree of positiveness,
pronounce a case to be one of spasmodic contractions of the ten-
sor tympani musele,

A very full diseussion of this whole subjeet will be found in
Burnett’'s Treatise on the Ear.'

A few vears ago Edward Woakes, of London, published a pei per?®
in which he expresses the opinion that a loss of power in the
palato-tubal musecles (the levator and the tensor palati mollis)
may play an important part in diminishing the acuteness of
hearing. He deseribes two elasses of eases, one with unilateral
and the other with bilateral paresis. The lack of symunetry in
the motions of the soft palate enables one easily to recognize
the latter form of paresis, while the chief characteristic of the
bilateral form is a marked absence of sensitiveness on the part
of the soft palate and uvula. Speaking of the nature of these
forms of paralysis, Dr. Woakes says that it is certainly not to be
referred to a central origin. “On the contrary, these cases be-
long essentially to loss of vaso-motor nerve-power affecting one or
more ganglia of the svinpathetic system.” Farther on, he BAYS
“ These vaso-motor pareses are very local in their manifestations,
and depend entirely on the condition of the nervi vasorum of the
nutrient arteries of the motor sensory nerves, and not at all on
the condition of the sensori-motor centres. It is a question of
nutrition of the museular nerves themselves, and this depends on
the blood-supply, which again is regulated by the vaso-motor
nerves. These patients are often anmwmic and have undergone
mental worry, besides physical wear and tear. Under such eir-
cumstances, the nerve-force is readily exhausted, especially that
of the sympathetic system. Some particular ganglion parts with
its force more readily than the rest. It is like an exhausted gal-
vanie cell; you must recharge it before it will act. But while
thus waiting for recharge, the coats of the vessels it should eon-
trol become the play of physieal forees, and under the influence
of the heart’s impulse they streteh and are distended with blood.
This interferes with the nice balance between arterial tension
and tissue demand which is essential to nutrition, and hence mal-
nutrition results as far as the nerve-tissue is conecerned, and hence

— =

' Published by Henry C. Lea, Philadelphia.
2Throat-Deafness associated with Paresis of the Palato-Tubal Muscles, American
Journal of Qtology, vol. i., No. 4, 1879,
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there is defective motor funection. Mechanical pressure exerted
upon the motor fibrillie is an important factor in the production
of this paresis, and is due to the great accession of blood within
the nerve-sheath when the nutrient vessels, being deprived of
their inhibitory control, experience an enormous dilatation of
their calibre.,” This description of the pathology of paresis of
the palato-tubal museles is followed by an account of a case illus-
trating the bilateral form of the disease. From this account it
appears that in-all but two respects this ease is identical with a not
uncommon type of eatarrhal inflammation of the middle ear and
Eunstachian tube. The points of difference are these: the previ-
ous history of the case certainly justified the assumption that an
element of nerve-exhaustion entered into the etiology of the ap-
parently loeal disease; and in the second place, inspeetion of the
soft palate revealed the fact that a marked loss of power had
taken place in its component muscles, a loss of power so great
“that a strong faradie current applied to the palate excited no
muscular action, and was scarcely felt by the patient.”

Until I had read Dr. Woakes's interesting paper, I was not
aware of the existence of any form of aural aiffection in which
paresis of the palato-tubal museles—and probably also of the ten-
gor tympani and stapedius muscles, which are supplied by the
same nerves—constituted the prominent feature of the disease.
For some time afterward I took pains to examine all my cases
of subaeute catarrhal inflammation of the middle ear, depending
apparently on a similar state of the naso-pharyngeal mucous
membrane, with speeial reference to the pathologieal views which
Dr. Woakes has put forward in the paper referred to above. 1
failed, however, to discover a fairly well-marked instanee of deaf-
ness of recent date which appeared to me to depend upon paresis
of the palato-tubal (and intra-tympanie) museles. Inseveral of the
cases the previous history pointed very plainly to nervous exhaus-
tion—by which expression 1 mean prolonged mental worry and
lack of rest—as an important factor in the causation of the deaf-
ness, but in none of these was I able to demonstrate any mus-
cular paresis of the soft palate. In two instances I found this
organ and the naso-pharyngeal space so lacking in sensitiveness
that 1 was able to paint the entire region bordering upon the
tubal orifices with a twenty-grain solution of nitrate of silver in
a perfectly deliberate manner. This procedure, which ordinarily
canses the museles of this region to contraet strongly the instant
the parts are touched, excited no muscular reaction whatever:
the soft palate remained perfectly motionless and relaxed. On
the other hand, when these patients said “ah” or “ ec,” the soft
palate rose promptly and syvmmetrieally, showing clearly that no
very decided degree of muscular paresis existed.
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I have often thought that the difficulty sometimes experienced
in inflating the middle ears of elderly people by Politzer's method
must be largely due to a paretic condition of the muscles which
open the tubes. The correctness of this view is rendered proba-
ble by the fact that often, in such a case, when air is foreed into
the Eustachian tube by means of the ecatheter, it is heard to enter
the middle ear through a channel of normal size. The suecess of
the inflation in Politzer's method is dependent in great measure
upon the co-operation of the dilator museles of the tube; on the
other hand, in inflation by means of the eatheter, this musenlar
co-operation is lacking, and the degree of suceess is directly pro-
portionate to the foree of the eurrent of air driven through the
catheter. The degree of force attainable by the latter method is
much greater than that which can be attained by Politzer's
method. It is therefore easy to understand how, in these cases
of (assumed) paresis of the tubal musecles, inflation by Politzer's
method fails to overcome the inertia of the more or less rigid
walls of the tube, and to foree air into the middle ear; while by
atheterization no difficulty whatever is experienced in aceom-
plishing this object. In further justification of this view I might
mention the fact that post-mortem examinations of the tubal
musecles have in certain instaneces revealed the existence of a high
degree of fatty degeneration.’

In the matter of treatment, Dr. Woakes lays great stress on the
importance of administering such remedies as steel, phosphoruas,
hydrobromic acid, and cod-liver oil. * Phosphorus, steel, and
hydrobromie acid possess a definite relationship to the vessel area
innervated by the ganglia whose defective action produced the
phenomena of paresis deseribed in the former part of this paper.
Their action is to increase the inhibitory power exercised by the
ganglia over the vessels from which it had been withdrawn, and
when this is restored, an involution proeess as regards the mor-
bid effects of its absence at once commences, which speedily ends
in the removal of the svimptoms., This appears to be the rationale
of the action of so-called ‘nervine tonies.” The therapeutic effect
of the =alts of ammonia is essentially of this eharacter, and was
illustrated in the case of another patient in whom palatal paresis
of the left zide existed to a very marked extent, without deafness,
but with loud tidal noises in the left ear, and to whom 1 gave
five-grain doses of sesquicarbonate of ammonia three times daily,
with the result that all the syvmptoms disappeared in a fort-
night.” In addition to the internal-treatment, Dr. Woakes rec-
ommends the employment of the induced current, in the follow-
ing manner: “ One pole should be applied to the veil of the palate

t5ee, for example, a paper on this subject by Weber, in the Monalscheift fiir Oh-
renheilkunde, 111., 4, 1869,
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posteriorly, for which purpose the largvngeal electrode is very
suitable; the other, an ordinary sponge-holder, is placed outside
the neck over the superior cervical ganglion, which is reached by
making deep pressure behind the angle of the jaw.”

ACUTE AND SUBACUTE INFLAMMATION OF THE MIDDLE EAR.

An acute or subacute inflammation of the middle ear may run
such a variety of courses and may produce such different lesions
that, for the sake of convenience, at least, if for no other reason,
it will be found easier to describe these different pathological
pictures as so many distinet types of disease. Thus, for example,
we ¢an make two main subdivisions, the catarrhal and the pur-
lent foris of acufe inflammation of the middle ear. The catar-
rhal form, again, may be subdivided into the following sub-
ordinate yet well marked types: simple acute and subacufe
inflammation (otitis media catarrhalis acuta et subacuta); serous
or mucons evudation inte the middle ear (hydrotympanum;
otitis media =erosa sive mucosa); and hamorrhagic exudation
into the middle ear (hemotyvinpanumn; otitis media h®mor- -
rhagica). The second main subdivision, the purulent variety
of aecute inflammation of the middle ear, may also be sub-
civided into a syphilitie, a tubercular, and a simple form; at
the same time it should be stated that it is only in exceptional
cases that we can recognize anvthing distinetly syphilitiec or
tubercular in the pathological changes that take place in an
acute or subacute otitis media purulenta.

The same causes may produce at one time a catarrhal, at
another a purulent form of inflammation of the middle ear, ac-
cording to the degree of vigor with which they act, and also
partly according to the condition of the ear, and of the general
nutrition of the individual at the time of the attack. Among the
different causes of an acute inflammation of the middle ear, the
most frequent iz undoubtedly a sudden chilling of the surface of
the body. Next in order come the eruptive fevers, such as scarlet
fever, measles, and small-pox. Typhoid fever, and perhaps also
tvphus fever, may give rise, occasionally, to an acute affection of
the middle ear. A blow or a fall on the side of the head may
lead to the same result by causing a diastasis or even a fracture
of the bony walls of the tympanum. Direct violence to the parts
may be followed by acute inflammation. The introduetion of
fluids through the Eustachian tube into the middle ear, either
accidentally—during ocean-bathing, for example, or during the
use of the nasal douche or one of its substitutes—or for therapen-
tie purposes, is very apt to be followed by a severe type of acute
inflammation of the middle ear. Several vears ago I published
an account of several ecases of acute otitis media, all of which



-

DISEASES OF THE MIDDLE EAR.

=i

were brought on by flooding the nasal eavities by means of the
nasal douche, the posterior nasal syringe, or the snuffing method.
I then gave the opinion, in corroboration of that previously ex-
pressed by Dr. Roosa, that all these procedures, however care-
fully earried out, were not free from the risk of setting up an
acute inflammation of the ear. While 1 should like to discuss
this question more fully, I must rest content at present with the
mere statement that myv later experience has only served to
strengthen the opinion expressed at that time. Finally, in chil-
dren the internal administration of quinine sometimes gives rise
to an acute or subacute inflammation of the middle ear. 1 have
seen several such cases, and in two of them (from three to five
vears of agze) 1 was able to study the changes in the ear at such
short intervals of time that I could no longer doubt the direct
effect of the quinine upon the degree of fulness of the blood-
vessels of the tympanum. As each additional dose of the drug
was administered, the membrana tympani became more and more
congested ; and by the time six grains, in one instance, and eight
in the other, had been taken, the child was in evident suffering
from pain in the ear. Nofurther doses were given, warm applica-
tions were made to the ear, and the pain soon subsided. Inall of
these cases there already existed before the quinine was adminis-
tered, a slight tendeney to naso-pharyngeal (and probably Eusta-
chian) catarrh, as shown by the enlarged state of the tonsils and
by the presence of an excessive amount of ropy mueus behind the
soft palate. Hence I am not prepared to say that, in a perfectly
normal state of the tympaniec and tubal mucous membrane,
quinine is competent to exeite an acute inflammation, but simply
that, in yvoung children more particularly, this drug is eapable of
fanning a slight and perfectly painless tubal (and perhaps tym-
panic) eatarrh into a fairly acute inflammation of these parts,

General Symptomatology.—The two main tvpes of acute inflam-
mation of the middle ear, the eatarrhal, and the purulent, are
characterized, up to a certain stage of the disease, by the same
series of symptoms. It is only when the pressure of the fluid
exudation within the tympanum causes the membrana tyvmpani
to rupture, that the distinguishing features of the purulent vari-
ety manifest themselves. On the other hand, in the catarrhal
form, after the inflammation has reached its highest degree of
activity, the subsequent course of the dizease is characterized
either by a gradual sabsidence of all the symptoms, or by the
development of certain conditions which justify the employ-
ment of the terins “ hydrotvmpanum™ and * hemotympanum.™
The further svmptomatology of the catarrhal and purulent forms
of inflammation of the middle ear will be discussed in the follow-
ing chapters.



CHAPTER VIIL

ACUTE AND SUBACUTE CATARRHAL INFLAMMATION
OF THE MIDDLE EAR.

THE syvmptoms which charaeterize a subacute catarrh of the
middle ear are precisely the same as those which have already
been enumerated under the head of Eustachian eatarrh, viz.,
diminution in the acuteness of hearing, a sense of fulness in the
ear, subjective ringing or singing noises, unpleasant resonance of
one's own voice in the affected ear, subjeetive erackling noises
when the nose iz blown, and perhaps oceasional twinges of pain.
Any or all of these svmptoms may be present in one and the same
case.

So far as the pathology of the disease is coneerned, in the great
majority of ecases the inflammation eommences in the naso-
pharvngeal space and spreads thence to the middle ear through
the Eustachian tube. A subacute Eustachian eatarrh, with more
or less swelling of the mueons membrane whieh lines the middle
ear, would therefore represent the mildest type of inflamnmation of
this region. The following case will serve as a good illustration of
such a type of subacute catarrhal inflammation of the middle
£0r.

The patient, a young man twenty-two years of age, was seen,
for the first time, at the New York Eve and Ear Infirmary, on
the seventeenth day of May, 1871. He stated that about three
weeks previously he began to experience difficulty in hearing,
and that it steadily inereased up to the time of visiting the In-
firmary. It was accompanied by a slight ringing noise in the
head. but there was no pain nor any other symptom sufficiently
marked to attract his attention. He also stated that during
childhood he had been subject to frequent earaches. At the time
I saw him he was still able, under favorable cirenmstances, to
understand ordinary conversation quite well. The hearing dis-
tance, as tested by the wateh, was: R. {§; L.75. DBoth external
aunditory canals were perfectly normal. On the left side the
membrana tyinpani was appreciably sunken, and through it the
outlines of the long process of the anvil were distinetly visible,
Essentially the same condition of the drum-membrane existed on
the right side. The tonsils were moderately enlarged, and the
entire pharyngeal mucous membrane presented an unnaturally
red appearance. Inflation by Politzer’s method caused air to
enter the left middle ear, but not the right. A erackling sound
characterized the entrance of the air into the left tympanum.
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The hearing distance for the wateh, on the left side, rose from -3
to }:§. as a result of the inflation.

he treatmnent consisted in mopping out the naso-pharyngeal
space with a solution of nitrate of silver, of the strength of
twenty grains to the ounce of water, and in inflations by Polit-
zer's method. At first the catheter was used two or three times,
on the right side, as a means of inflating the middle ear; but sub-
sequently, as the swelling of the tupe subsided, Politzer's method
alone was found to be sufficient. The greater part of the time the
patient visited the Infirmary only once a week, thus materially
delaying his recovery. However, steady immprovement took place
in the condition of the parts and in the aeuteness of the hearing.
On the 1zt of July, when treatment was discontinued, the hearing

-
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distance for the watch was: L. %: R. {5 On the 5th of August
he reported that no relapse had oceuarred, and that he heard as
well as ever before. As he had been subject to earaches during
childhood, it is more than probable that his hearing, previous to
the attack deseribed above, was not normal, at least for sounds
as delicate as the ticking of a wateh.

The absence of pain, in the case just deseribed, is the feature
which characterizes it as a subacute, in contradistinetion to an
acute attack of inflammation of the middle ear. The compara-
tively long duration of the disease, and the incompleteness of the
recovery, so far at least as the hearing is concerned, justify the
assumption that the attack partook of the nature of an exacerba-
tion of a pre-existing, but very slicht naso-pharyngeal, Eusta-
chian, and tympanic catarrh, and was not an entirely fresh
attack, originating in an individual with perfectly normal ears,
Had the affection been of the latter nature, the restoration of the
hearing would have been perfect, and the total duration of the
attack would have been muech shorter. Such cases are quite
common and I will therefore not stop to narrate an instance.

In a few eases of subacute eatarrhal inflarmmation of the middle
ear I have observed conditions which lead me to believe that the
swelling of the mueouns membrane may, in certain eases, be great-
est at and near the tyvimpanic orifice of the Eustachian tube, The
most striking feature in these cases is the apparently contradie-
tory relation which exists between the patency of the tube and
the tensely bulging condition of the drum-membrane. This pro-
trusion outward of the membrane, in the cases referred to, was
clearly due to the presence of an excessively large volume of air
in the cavities of the middle ear. In one of them I pricked the
bulging membrane, whereupon it instantly resumed a perfectly
natural position. As already intimated, no difficulty whatever
was experienced in foreing air into the middle ear, and it ap-
peared to enter it readily and without riles. A swollen condition
of the tube at its pharyngeal orifice, or at any point along its
course, would have interfered materially with the entrance of air
into the tvinpanie eavity, and would have ecaused the drum-
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membrane to oceupy a depressed or sunken position rather thana
bulging one. The presence of a small mass of mueus at the
tvmpanie orifice of the tube, where it might perfectly well play
the part of a valve, suggested itself as a eondition that would ex-
plain the peculiar conditions observed. While 1 should not be
justified in rejecting this hypothesis unconditionally, I am dis-
posed to believe that a swolle condition of the mound-like tym-
panie orifice of the tube is the pathological condition which har-
monizes best with all the svmptoms and conditions observed in
these cases. In the first plaee, in the case already referred to,
the patient, for a period of nearly two weeks, experienced almost
constantly a sensation of fulness or pressure in the affected ear.
The prick made with the myringotome afforded instant relief,
but it lasted only for a few hours. As this peculiar condition
was associated with a marked naso-pharvngeal catarrh, I limited
my treatment to tri-weekly paintings of this region with a solu-
tion of nitrate of silver, to counter-irritation over the mastoid
process with tineture of iodine, and to inflations acceording to
Politzer’s method. During the third week the improvement was
so rapid and so marked that treatment was discontinued. This
experience, it seems to me, tallies with the hypothesis which 1
have put forward rather than with that of the accidental pres-
ence of a mass of mucus at the tyvmpanie orifice of the tube.
Had the latter been the true cause, the forcible inflations of air
ought to have dislodged the mass at a much earlier period.
Finally, it seemns a little strange that if mucus were present I
should have failed both by auseultation and by inspection to
detect its presence in the tube or in the middle ear.

Closely connected with these uncomplicated eases of subacute
catarrhal inflammmation is another group of complicated cases in
which the subjective syinptoms and the pathologieal appearances
of the membrana tvmpani are essentiallv the =same as those
which characterize the simpler cases. In the group referred to, a
more or less permanent obstruction of the nasal passages consti-
tutes a prominent and perhaps even the chief factor in the pro-
duction of the deafness. So long as the nasal passages are per-
fectly unobstructed, the acts of breathing, gaping, swallowing,
ete., all aid in properly ventilating the middle ear, that is, in
restoring that equilibrinm between the internal and external
atmospheric pressure which is so essential to perfect hearing.
When the nasal passages, however, become obstrueted, the acts
just mentioned produce, at frequent intervals throughout the
dav, a condition of rarefaction in the air of the middle ears.
The effect is very nearly the same as that produced by obstrue-
tion of the Eustachian tube. In all the cases that I have seen,
these conditions have been associated together in such a manner
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that I have not been able to distinguish between the effects pro-
dueed by the obstruction in the nasal passages, and those pro-
duced by the contemporaneous naso-pharyngeal, Eustachian, and
middle-ear catarrh. [ fully believe, however, that it is an imn-
portant co-operating factor, and that permanent benefit can
searcely be attained in these eases =so long as the nasal obstrue-
tion is allowed to remain.

In the class of eases just deseribed the disease usually shows a
tendency to pursue a chronie course. The prognosis—so far as
the restoration of the hearing is concerned—will therefore depend
on the dezree of damage already done by the disease, our ability
to overcome the obstructions in the nasal passages, and on vari-
ous other cirenmstances, In the main the prognosis is not goaod.
In the simpler cases of subacute catarrhal inflammation, on the
other hand, the prognosis is unqgualifiedly good.

Acute Catarrhal Inflammation of the Middle Ear.—An acute
catarrhal inflammation of the middle ear differs from the sub-
acute form chiefly in the fact of its being characterized by pain.
Fuarthermore, in the higher degrees the lesions will be found to
be more pronounced than in the subacute variety. Very many
of the “earaches” of young children, from four to ten vears of
age, are due to such an inflammation of the middle ear. The
pain is very apt to come on during the night or late in the after-
noon, while during the earlier part of the day the child may be
quite free from pain. As neither a discharge, deafness, nor any
other serious result characterizes these earaches. the parents or
friends are very apt to draw the conclusion that al! earaches are
equally harmless, and that they may be allowed to run on for
days or even weeks without any effort being made to aseertain
the real cause of the pain. I have repeatedly been called to see
children who had been suffering from pain in the ear for several
days, and in whom the inflammation of the middle ear and adja-
ecent parts had already assumed serious proportions; and vet the
thought of sending for a physician had apparently not entered
the minds of the parents until after the inflammation had ap-
proached very near to the limit bevond which surgical interference
is not competent to prevent serious damage. There is a wide-
spread belief in the public mind that an “ earache™ is something
which is quite harmless and entirely different from a genuine in-
flammation of the ear. This belief is favored by the well-recog-
nized fact that the great majority of earaches spontaneously sub-
side without inflicting any harm either upon the ear or upon the
general health of the individual affected. In the small minority
of instances, however, the earache is the warning note of a serious
inflamnmation of the middle ear, that may damage or destroyv the
hearing, that may inflict a lifelong discharge from the ear upon
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the sufferer, or that may even—in instances that are not so very
rare—terminate in a fatal meningitis or abscess of the brain.
How are the parents to tell, in the presence of a case of earache,
whether it is to be one of the harmless Kind or one of a more seri-
ous nature? The publie should therefore be taught that there is
but one safe rule to follow in all these cases, and that is, to con-
gider every earache as worthy to be investizated and treated
promptly in accordance with well-established therapeutical laws,
The same line of thought leads me to remark that every general
practitioner should be sufficiently skilled in the use of aural
instruments to be able to find out just what is the nature and
extent of the pathological process that is eausing the earache.

In the milder tvpes of acute catarrhal inflammmation of the
middle ear, the peripheral and manubrial portions of the drum-
membrane, and especially the more fleshy parts which form the
upper boundary of the membrane, will be found red and moder-
ately swollen. If the disease has made sufficient progress, a
crackling sound will probably be heard when air is foreced into
the middle ear. In the course of twenty-four hours, with or
without treatment, all these threatening manifestations may dis-
appear. In the more pronounced tyvpes of acute eatarrhal inflam-
mation, however, the redness and swelling do not remain confined
to the peripheral and manubrial portions of the membrana tym-
pani, but involve also the intervening portions. An exudation
into the middle ear soon follows, and may even be so copious as
tocanse a bulging ontward of the drum-membrane, more particu-
larly the posterior half. All these changes may develop in the
course of a single day. or theyv mayv not reach the stage last de-
seribed until after the lapse of several davs. If the disease, after
reaching this stage, ceases its activity and gradually subsides,
leaving behind, perhaps, an accumulation of serum or mueus in
the tympanum, the diagnosis of an acute otitis media catarrhalis
mayv still be retained on our records. But if it goes one step
farther, the exuded serum or mucus will become purunlent in
character, and. with favoring conditions, a perforation will be
established in the drmm-membrane. From this time forward,
until the perforation heals, the picture presented will be that of
a purulent inflammation of the middle ear. Illustrative cases
would seareely add new light to the deseription already given of
an acute otitis media eatarrhalis, and I may therefore be per-
mitted to omit them. There are certain cases, however, of which
I should perhaps give a single illustration. 1 refer to a elass of
cases which, according to the definitions given of the two great
classes of acute inflammmation of the middle ear, belong properly
to the eatarrhal variety. Theyv represent, in reality, aborted
cases of acute purulent inflammation of the middle ear: that is
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tosay, the lesions are often as grave as they are in the worst forms
of this variety, and vet, for some unknown reason, pus is appar-
ently not formed, and recovery takes place without a perceptible
discharge from the ear. The following case may serve as an illus-
tration:

A voung girl, six vears of age, and in exeellent general health,
though subject more or less to naso-pharyngeal ecatarrh, was
aroused out of her sleep one morning in April by a sharp pain in
the right ear. Her mother, who had acquired some experience
in treating the earaches of her other children, at once applied the
warm douche and soon relieved the pain. In the course of the
afternoon of the same day the child began to complain of pain in
the left ear. An hour or two later I was sent for by the mother,
On examination I found the left drum-membrane markedly con-
zested throughout its entire extent, but not perceptibly bulging,
OUn the right side a purplish tumor occupied the position of the
membrana tvmpani. By aid of the slender probe I ascertained
that an exudation of dark fluid blood had taken place between
the substantia propria of the drum-membrane and its outer der-
moid covering. As the child seemed to hear ordinarv conversa-
tion perfectly well, and as the right ear was free from pain, [
simply advised the mother to use the warm douche in the left ear
in the same manner as she had already used it in the right ear.
The pain in the left ear was relieved by the douche in a very
short time. No discharge was observed at any time in the right
ear, and the membrana tympani soon returned to a normal con-
dition. A few inflations according to Politzer’s method consti-
tuted the only treatment.

In a second very similar ease I found a mueh larger blood-sae,
and evacuated its contents. Aeccording to the account given by
the child’s mother, an cozing of blood from the outer orifice of
the anditory canal continued for some time after she left the In-
firmary. In this ease, also, the drum-membrane returned to its
normal condition without the development of an otorrhaea. The
thought suggests itself, Was not the progress of the inflamma-
tion arrested by this comparatively copious, spontaneous local
bleeding? 1 think it not unlikely that these attacks, which began
s0 vigorously, were in each instance materially subdued in acute-
ness by the spontaneous hemorrhage that followed.

With regard to the prognosis, it may be said that in the very
great majority of instances it is good. Now and then a ease
proves rebellious under treatment, but as a rule perfect recovery
follows in the course of two or three weeks.

So far as the diagnosis is concerned, an error is searcely possi-
ble. The evidences of inflammation are too plainly marked for a
careful observer to be easily misled in his interpretation of the
ceonditions presented. The questions which suggest themselves
to his mind are, first: Is this a simple eatarrhal inflammation, or
is it the beginning of a severe purulent inflanmation? Mere in-
spection is not sufficient; the subjective svmptoms, and especially
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that of pain, must be weighed in connection with the condition
of the drum-membrane. In children, the thermometer mayv aid
us materially in arriving at a correct conclusion: in illill“ﬁ.. it is
of comparatively little value. The second question is, Is the red
and swollen condition of the membrana tympani the expression
of an inflammation which began originally in the middle ear, or
15 it due to an extension of a diffuse inflamnmation of the canal on
to the drum-membrane? This is sometimes a diffieult question
to answer. 1f an inflammation of the middle ear has progressed
so far as to involve the inner end of the external auditory canal,
we may be quite sure of two things: there will be marked dimninu-
tion of the hearing, and a history of rather severe pain. On the
othe