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4 THE EXAMINATION OF THE EAR.

to inspect the orifice of the ear, as we may find conditions which
forbid the introduction of a speculum. One of the most common
objects found here is a plug of cotton wool, which must not be despised
as a source of information, for, by inspecting it, we can often find
the evidence of a discharge from the deep part of the ear, while
from the smell, we may determine if the discharge is recent or of
long duration. We may, in other cases, find purulent or muco-
purulent secretion, granulation tissue, or even polypi (Fig. 1) pro-
g truding from the external orifice;
and these all point undoubtedly
to a purulent affection of the deep
parts. Such conditions as exostosis,
eczematous inflammation, thickening
of the walls of the canal, and furun-
culi, may also be discovered by simple
inspection, and the existence of these
would necessitate great caution In
introducing a speculum lest pain and
injury be caused.
Fio. 1.—Polypus protruding fnm external Maﬁtﬂid Rﬁgiﬂn. Th'@ I]lﬂ.-’S-t-Di[-L or
. squamo-mastoid region yields by this
mode of examination much valuable information, especially in purulent
diseases of the middle ear. A large fluctuating swelling, with
displacement outwards of the auricle,
giving a very characteristic appear-
ance, denotes mastoid or squamo-
mastoid periostitis with abscess.
A general bulging or fulness of
the bone, painful on pressure, though
perhaps presenting no inflammatory
discoloration, would mean, especially
if a discharge from the ear existed,
a purulent collection in the mastoid
cells. An open sinus, with granu-
lation tissue sprouting from it
would denote caries or mnecrosis
, e of the mastoid. A deep tunnel
Fia. 2.—Facial aspect in deafness associated  Jeading to the antrum might be
with post-nasal growths, e Salh ot ﬂl}&rﬁti\’e treatment,

while a depressed bony cicatrix would mark the seat of an old

sinus, or of an operation cavity. e

Glandular Structures. The glandular structures in the vicinity
of the ear should receive attention by inspection, but especially by
palpation, for, with purulent mischief in the ear, these structures




REMOVAL OF OBSTRUCTIONS. D

are often inflamed or enlarged, or the seat of abscess or of tuber-
cular disease. In this way the parotid in front, the glarfds over
the mastoid behind, and those behind the angle of the jaw rand
in the neck are mot infrequently involved. Where such conditions
are found to exist, the interior of the ear should always be
examined. ]

Facial Aspect. [Lastly, the facial aspect of persons .s.uﬂ"ermg
from ear disease or deafness will often present peculiarities and
attract our attention. An open mouth, with compressed nostrils
" and a dull stupid expression, is often associated with deafness ' in
childhood (Fig. 2), while paralysis of one side of the face, or, though
much more rarely, of both sides, may have its source in middle
ear disease, especially the suppurative form.

II. EXAMINATION THROUGH THE EXTERNAL AUDITORY CANAL

In most cases, in order to survey in all their detail the deep
parts of the external auditory canal, the tympanie membrane and
the interior of the tympanum, we require, first, to remove or turn
aside any obstructions in the canal of the ear; second, to straighten
the curve of the eanal; and, third, to 7reflect light into the
interior. .

Removal of Obstructions in the Canal. The view of the deep
parts of the ear is very frequently obstrueted by hairs, particles of
cerumen, epidermic scales, purulent seeretion, ete. The aural speculum
suffices to push aside the hairs. The cotton holder (Fig. 3) is the

Fra. §.—Catton holder.

safest instrument to employ in removing other substances. It con-
sists of a plece of iron or steel wire, both ends of which are
wrought into the form of a fine screw, round which, before use, a
piece of cotfon is firmly wound into a ecylindrical shape. If
syringing is required, as for instance in removing purulent secretion,
the interior of the ear must afterwards be carefully dried with
cotton, applied by means of the cotton holder. Metallic instru-
ments, such as forceps or a probe, may be required to remove
scales or particles of cerumen; but they must be used with caution,
and only when the inside of the ear is properly illuminated, so
that the eye may guide the hand.

Aural Specula. The curve of the canal may be straightened more
or less by pulling the auricle upwards and backwards, and by the
introduction of an aural speculum. The aural speculum is a funnel-
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shaped tube, about an inch and a half in length, composed of either
silver (Fig. 4) or vulcanite (Fig. 5). The metallic ones are the
most suitable, especially those known as Gruber’s, which have an
oval lumen at the narrower or inner end. Four sizes are necessary
in order to fit the various widths of the external canal of the ear
in different persons and at different ages. Griinfeld has, by con-
necting an oval mirror to the outer opening of a speculum with
a hinged joint, constructed a demonstration speculum, so that an
observer looking at the mirror may see the reversed image of the
tympanic membrane. IKramer’s bivalve aural speculum possesses
no advantages over the simple tubular one, while it is apt to cause

Fra. 4. —Gruber's speculnm, Fro, 5. —Politzer's vuleanite speculam.

Fia. G.—Concave perforated mirror with handle,

pain and injury to the ear. For the same reason long specula are
to be avoided unless in practised hands. .
Reflecting Mirror. The hest method of illuminating th-:f interior
of the ear is by reflecting light from a concave mirror. This should
have a diameter of about two and a half inches, be perforated by
o small hole in the centre, and have a focal distance of from three
to five inches. It is used either with a handle (Fig. 6) screwed
on to the metallic back, or, if the right hand requires to be free,
as in operating, it is attached to a head band by neans of a ball
and socket joint, and is thus supported in front of the eye of the
operator. For persons with faulty refraction a proper lens may be
fitted behind the perforation in the mirror, or suitable spectacles




SOURCE OF LIGHT. {

should be worn. A flat mirror is desirable when we wish to
employ the direct rays of the sun.

Source of Light. Bright diffuse daylight, especially the light
reflected from white clouds or a white wall, affords the best illumin-
ation. It is often necessary, however, to employ artificial light,
which, it is to be noticed, imparts a reddish-yellow tint to the parts.
Tither lamp-light or gas-light will serve the purpose, and, in the
latter case, an Argand burner, or preferably an incandescent gas
burner, having a long glass tube covering the light, is most suitable.
A portable oil lamp is useful for the bedside. The oxyhydrogen
limelight may be required for delicate operative work. The FPhoto-
phore or incandescent electric lamp, introduced by Trouve, fixed

Fro. T.—FPosition of fingers in using the speculum.

on the fﬂI"E'.hE[I.[} and supplied with a storage battery, is sometimes
implfnyed,dhut is less convenient, and no more efficient than eas,
n incandescent electric lamp, used along with ' o

. ! a reflectin ;

affords good illumination. g Rkt vl
| Ini;rudm_:tu?n of the Speculum. Before attempting to introduce the
speculum, 1t 1s well to refleet light into the external orifice of the
a;n.r, 80 afl to get :m_ldea, of the width and condition of the canal
}i; %Im e in selecting the size of the speculum required. This
}D : At tmll is also necessary in case the canal should happen to
acutely inflamed, when the attempt to introduce a speculum
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would be attended by intense pain. In introducing the speculum
(which should be warmed, and as wide as can be accommodated
in the canal), the auricle is held upwards and backwards with the
left hand, while the speculum, held at its outer edge between the
thumb and first two fingers of the right hand, is passed by a
sliding and turning movement into the canal for about half an
inch, or as far as it will go without causing pain. In order to
avoid the angular projection at the antero-inferior wall of the canal,
the speculum should be kept well in contact with the upper straight
wall.

Mode of using the Mirror and Speculum, The examiner now takes
the mirror by its handle in his right hand, and places the back of
the reflector in contact with his richt eyebrow, so that the hole in
the mirror is opposite
the pupil. His head is
brought sufficiently near
to the patient’s ear (four
or five inches, according
to the foeal distance),
and the reflecting sur-
face of the mirror is
moved in such a way
that the reflected light
is projected into the
speculum. The speculum
is at the same time held
in proper position between
the thumb and index

F16. 8.—Examination of the ear with forehead mirror and finger of the left hand,

speculum. i P :

while the auricle is held
upwards and backwards, with the index finger in the concha and
the middle finger behind the auricle (Fig. 7). The spﬂjculum1 is
then moved about in different directions, so as to pass In review
all the parts of the tympanic membrane. If the speculum is not
supported in this way, it will very likely fall partially out of the
opening of the ear, and, instead of having the membrane in view,
only some part of the walls of the canal will be seen by l;h‘e
examiner. As the use of the mirror with the forehead band 1is
necessary in manipulating the ear, so as to set free the right hand,
it is important that the student should practise this method as
soon as possible (Fig. 8)

Brunton’s Speculum. This instrument consists of a metallic
tube furnished with an eye-piece at the one end, and an ear
speculum at the other end. The eye-piece has a lens of some
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magnifying power. Light, natural or &rtiﬁf:.iaI: is ad.mltted gb fi}[iﬁ
side through a wide funnel-shaped tube of polished sllver,rand &

upon & perforated mirror, which is set at an angle of 4;:. egrees
in the interior of the tube. The light is reﬂe.cted*by this mirror
through the speculum into the ear, from which it passes bacl;
through the perforated mirror and the convex le.fls. to the eye o
the observer. This instrument is inferior in simplicity, [Convenienat;
and efficiency to the speculum and mirror just deseribed. There
is greater difficulty in reflecting the light into the ear, ancl there
is more risk of hurting the patient, while its use 1s 1111111;53{1'1;0
diagnostic purposes. In practised hands, owing to its magnifying

Fro. 11.—8iegle's pueu-
miatic speculum.

Fie, 10.—Brunton's speenlum, with electric lamp.

power, this speculum may be sometimes useful in revealing minute
or obscure changes. By means of Voltolini's modification of it (Fig.
9), the column of air in the external auditory canal may be
condensed and rarefied, as in the case of B5iegle’s speculum. A
modification has also been constructed by K. Schall, in which the
source of light is a small electric lamp placed in the funnel-shaped
tube (Fig. 10).

Siegle’s Pneumatic Speculum. This speculum (Fig. 11) is of
great value in the diagnosis of certain morbid conditions of the
middle ear. It consists of a vulcanite speculum screwed on to one
end of a vuleanite cylinder, closed at the other end by a plate of
glass placed obliquely, or, if we wish to magnify the parts, by a
convex lens. The side of the eylinder has an aperture, over which
a4 perforated peg is fixed. To this peg is affixed an india-rubber
tube, furnished at its other end with a mouth-piece, or with an
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india-rubber ball. The speculum is fitted air-tight into the external
auditory canal, and, while we illuminate the interior by means of
the mirror attached to the forehead, we alternately rarefy and
condense the air in the canal either with the mouth, or by com-
pressing and relaxing the ball. It is necessary to cover the end
of the speculum with a short piece of india-rubber tubing, in order
to make it fit the external auditory canal exactly. A force pump
has been devised by Delstanche (Fig. 12) to regulate and intensify
the traction. By the pneumatic speculum, we ascertain the degree
of mobility of the tympanic membrane, and the presence of cieatrices
or adhesions.

Conditions revealed by Speculum and Mirror. (1) We must note the
condition of the erternal ecanal, such as its curvature and width, the colour
of its lining, the injection of its vessels, and the quantity and character of the
cerumen. We must note also if any of the following conditions exist :

Fio. 13.—0uter aspect of right
tympanic membrane — double
t.ﬁe naturnl size ; o, short pro-
cess ; 0, middle of manubriom ;

« ¢, umbo; d, cone of light; e,
membrang flaccida ; 7 posterior
fold; g, long Erﬂmas of inens

Fig. 12.—Delstanche’s suction apparatus. shining through the membrane.

purulent or mucons secretion, sodden epidermis, polypi, 1!j[J'E:.1"O.Stl)H-iE or exosltﬂsis_,
inflammatory thickening or swelling of the cutaneous lining, furuneuli, or
necrosed bome. (2) We should inspect with great care the condition of the
tympanic membrane. ;
Appearance of the Normal Tympanic Membrane. The tympanc mem-
brane (Fig. 13), when viewed by reflected light, presents a l;len.uti‘fnll;,r polished
appearance, is of a pearl-grey colour, and has a general concavity outwards.
The most prominent object to be seen is the short process of the -ma{i'eml, a
small rounded white knob, near the upper border of the membrane, pru;ect_mg
towards the external auditory canal. From this a whitish ridge or stripe,
sometimes having a tinge of yellow or red, is seen passing ::lr:twn_wnrda, back-
wards, and slightly inwards to a point somewhat below the middle of the
membrane, where it expands into a spatula-shaped extremity termed the ifn{ba.
This stripe or ridge is the manubrium, or handle of the mﬂ.“eu:‘a, shining
through the outer and middle layers of the membrane. If the line of the.
manubrium were prolonged to the lower edge of the meml{ra.ne, the 'Entt..m
would be divided into an anterior aud a posterior part, of which the posterior
would be the larger. Extending from the lower eu:d of the manubrium
downwards and forwards to the antero-inferior margin of the membrane,




APPEARANCES OF TYMPANIC MEMBRANE. 11

there is seen a specially bright reflection called the cone of HHM:I I‘“-‘l"ini
nsually a triangular shape, with the ap&xlt{:‘wards‘ the nmbo. ]!"rru:mlf Eﬂ il:;l
process of the malleus we also motice a d‘.IHtIII'Eit- l'ldgﬂr_fm'mml by a Df h‘; ::
membrane passing backwards to the 'IIE!]'IPI‘IE'I.‘}',.—thIH is Fhe posterior fold. ;
amaller and less distinct fold, the anterior, is seen in front of the El’lﬂlll'-
process, The part of the membrane situated above ifhe short process, anc
above these two folds, is known as the membrana flaccida. In many persons
we see also the long process of the incus shining through the membrane as a
whitish streak, parallel with, and slightly behind, the upper part of the
manubrium.  For the anatomical description of the external auditory canal, see
Chapter viL.; and for that of the tympanic membrane, see Chapter vIIL

Abnormal Tympanic Membrane without Perforation, If the 1_1131111}1:3,11&
is diseased, we should determine first if it is entire; if so, the following points
require our attention :—

Are the colour, polish, and transparency of the membrane normal? Is there
a general redness, or are the vessels individually injected, especially in the
membrana flaccida and along the manubrinm ? Is the colour in whole or in
part yellowish or yellowish green, indicating the presence of secretion in the
~ tympanum 7 Are there opacities, local or general, or caleareous deposits 7 Is
there a cicatrix—a dark, sharply defined, depressed part of the membrane—
indicating a past perforation? What is the form and extent of the cone of
licht? Is the membrane, in whole or in part, bulged outwards from the
offects of exudation in the tympanum or in the interstices of the membrane ?
Or, on the contrary, is the membrane depressed, sunken, with the manubrinm
drawn in and foreshortened, with inereased prominence of the short process and
anterior and postevior folds? Are the incus, stapes, and promontory morve
distinctly seen than in the normal condition, owing to a sunken or atrophied
membrane? Is the manubrium clearly seen, and is it thinner and smaller
than it ought to be? Are there small, shining prominences in the membrana
flaccida, and is this area of the ordinary sized

Ie there normal mobility of the membrane as tested by Siegle’s speculum, or
are there atrophied parts or cicatrices, or are there adhesions between the
membrane and the inner wall of the tympanic cavity !

Abnormal Tympanic Membrane with Perforation, If a part of the
membrane is destroyed, we must determine the size, shape, and situation of
the perforation, as well as the condition of the mucous membrane of the
exposed tympanum. Is the mucous membrane pale and dry—swollen, thickened,
congested, and secreting—the seat of granulations or polypoid growths? Is auny
part of the incus or stapes exposed by the perforation? Does the part of the
membrane which remains adhere to any part of the tympanic walls or contents,
or is it congested, infiltrated, or thickened, or is it the seat of caleareous
deposits? What is the condition of the manubrium? Is it shortened or
even quite invisible, or is it complete but partially divested of its membranous
attachment, or is it adherent to the inner wall of the tympanum ?

III. EXAMINATION THROUGH THE EUSTACHIAN TUBE.

This consists in observing the effects produced when compressed
air is forced into the pharyngeal mouth of the Eustachian tube,
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CATHETERIZATION. 13

india-rubber bag, while the inner end is narrow for insertion into
the mouth of the Hustachian tube. A catheter of medium size
has a length of five and a half inches, and a free diameter at
the outer end of a quarter of an inch, and at the inner end
of one twelfth of an inch. The beak should measure an inch
in length, and should form an angle of 135 degrees with the
rest of the catheter. In order to suit the varieties in the capacity
and form of the inferior meatus and of the naso-pharynx, it is
necessary to have a number of catheters differing in thickness, and
in the length and degree of curvature of the beak. The most
efficient catheter is one which is pretty wide, and has a strongly
curved beak. A ring is attached to that side of the outer end
of the catheter which corresponds with the direction of the point
of the beak, so that, when the catheter is introduced, the situation
of the ring informs the operator of the position of the bealk.

Vulcanite catheters possess several advantages over those made
-~ of silver. They are not injured by fluids injected through them ;
they are less unpleasant to the patient; and by their elasticity
the operator can more easily evade obstructions which may exist
in the nasal passages.

Precautions before using the Catheter. Before using a catheter
it is well to inspect the nasal passages by means of a mirror and

Fia. 16.—Inspection of anterior nares,

speculum (Fig. 16), in order to ascertain if any obstruction exists
to the passage of the catheter, and the nature of that @hstruc‘tion
In sensitive patients the application to the mucous membrane raf"
the nose of a 10 per cent. solution of cocaine on cotton wool. or
by means of a spray, is useful. A current of air should alsr:; be
forced through the catheter to test its permeability. Both ]}Eltiﬁlﬂ;
and operator should be seated, the face of the f{;rmer being well
exposed to the light. As most patients tend to move thg head
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backwards, while the catheter is being introduced, the back of the
head should rest against some firm support. The four fingers of
the surgeon’s left hand rest on the patient’s forehead, while the
thumb gently presses up the tip of the nose.

First Stage of Catheterization. The first stage of the operation
consists in passing the instrument through the inferior meatus
of the nose, till the point of the beak is felt to be in contact
with the posterior wall of the naso-pharynx. The catheter is
held like a pen between the thumb and first two fingers of
the right hand, and the point of its beak is placed within the
external orifice of the nose, so that the instrument forms an acute
angle with the lower part of the face. The operator should then
at once raise the catheter to the horizontal position, placing the
point carefully in contact with the floor of the nasal passage,
which, it is to be remembered, is under the level of the inferior
edge of the nasal entrance. The instrument should now be pushed
carefully, but not too slowly, along the inferior meatus, until its
point touches the hard posterior wall of the naso-pharynx. When
introduced properly, the outer part of the catheter forms a right
angle with the face. If it has slipped into the middle meatus—
the most common mishap of the beginner—it will form an obtuse
angle with the upper part of the face, and while in this position
pain is excited.

Second Stage of Catheterization. The second stage of the opera-
tion ‘consists in moving the point of the catheter from the posterior
wall of the pharynx to the mouth of the Eustachian tube. This
may be done in several ways. (1) Gruber's method eonsists in with-
drawing the catheter till the beak is felt to embrace the soft palate.
The point is then turned outwards. The distance between the
posterior wall of the pharynx and the edge of the soft palate
presents great varieties during the movements of the palate, so that
this method is uncertain. (2) [Polifzer turns the point of the
catheter outwards into the fossa of Rosenmiiller, and then, keeping
the point in contact with the mucous membrane, he withdraws the
catheter, until its point is felt to pass over the usually well marked
rounded projection forming the posterior lip of the mouth_ of the
tube. This method is generally the simplest and most certain. (3)
Liswenberg's plan consists in turning the point of the cabhs:.ster inwards
towards the opposite side, and then withdrawing it until the beak
hooks Tound the posterior edge of the nasal septum. Th{e catheter
is now rotated downwards and outwards, so as to describe a half
circle, when the point is usually at the mouth of the tube. B?th
Politzer's and Lowenberg's methods possess the advantage Df h{wmg
well marked and fixed anatomical guides, namely, the cartilaginous




DIFFICULTIES IN CATHETERIZATI ON. 15

projection behind the mouth of the _Eusta,chian tube, and the posterior
edge of the nasal septum, respectively. These methods are there-
fore to be preferred to that of Gruber. When the point of the
beak is at the mouth of the tube, the external end of the G&t'h"'_t‘er
should be gently pressed against the nasal septum, ﬂJfld the ring
turned up towards the auricle of the same side. This forces the
point well into the mouth of the Eustachian tube. ,

Difficulties in the First Stage. There is, in most cases, very little
difficulty in this stage. In order to prevent the catheter slipping
into the middle meatus, the instrument must be kept in the
horizontal position, with the point of its beak in contact with
the floor, while it is being passed. If an obstruction exists to the
passage of the catheter it will usually be found that the free space
bhetween the outer and the inner wall of the nasal passage 1s en-
croached upon, or even obliterated, either by bulging of some part
of the nasal septum to one side, or by an abnormally large and
. projecting inferior spongy bone, or by swelling of the whole extent
of the nasal mucous membrane. Nasal polypi more rarely form
ohstructions to the introduction of the catheter. By a little manipu-
lation the surgeon is generally able to overcome these difficulties,
If the hindrance is produced by a large and prominent spongy bone,
the point of the catheter should be turned outwards, so as to get
it under the bone, where less resistance is met with. Success is
sometimes achieved by directing the point upwards, or by insinuating
the catheter in a spiral fashion. If these changes in the position
of the catheter are not sufficient to overcome the difficulty, a thinner
catheter, and one having a smaller curve, should be tried. If all
of these expedients fail, the catheter may be introduced through
the opposite nostril. In this case an instrument is used having
a very long beak and a pretty strong curve. Such a catheter is
passed in the way alveady described, and the point is then turned
inwards and withdrawn, till the beak is felt to be in contact with
the posterior edge of the septum, when the point will be near to,
or in the mouth of, the Eustachian tube of the opposite side, that
18, the side upon which we wish to operate.

Difficulties in the Second Stage. In regard to this stage, there is
sometimes difficulty in turning the beak of the catheter. This may
be due to the space between the posterior edge of the nasal septum
m:ld the I‘[IFJIIﬂl of the tube being unusually small, owing to peculiarity
of fﬂl'lnﬂtlf:m. Or fhe free space of the upper pharyngeal cavity
may be diminished by great swelling of the mucous membrane, or
h?’ the_ presence of post-nasal growths. We can overcome these
difficulties by using a catheter having a ‘short and slightly curved
beak. Or spasmodic contractions of the pharyngeal muscles may
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seriously hinder the turning of the catheter, The spasm generall
passes off when the patient breathes deeply a few times t.hrﬂuni
the nose. The contact of the catheter with the mucous memhra?m
of th:e nose or pharynx sometimes excites coughing, sneezing, or
retching, but it is sufficient simply to let go thebizatheter rﬁntil
these pass off. There is occasionally slight bleeding from the
vascular membrane, with which the catheter is in contact, but
F&ml}' more than a stain of blood on the beak of the caf;heher
is seen.

How the Catheter is retained in situ. When the catheter has
been properly introduced, it is retained in sitw most conveniently

Fia. 17.—Catheterization.

Fi. 18.—Catheter inflating bag.

by being held between the thumb and index finger of the left hand,
while the hand is steadied by resting the other three fingers on
the forehead and bridge of the nose (Fig, 17). The surgeon, who
is accustomed to perform catheterization, is generally able to satisfy
himself by touch alone that the catheter is properly introduced,
but it is better to prove by actual inflation and auscultation that
the point of the catheter is properly inserted into the mouth of
the Eustachian tube. |

Third Stage of Catheterization. The third stage of catheteriza-
tion consists in foreing air through the catheter into the middle ear.
The ear catheter may be looked upon as a tubular prolongation
of the Bustachian tube, and as thus providing a channel by which
gases, liquids, or solids may be introduced into the middle ear. A
current of air is most frequently used ; but warm water, warm
medicated liquids, medicated vapours and gases, laminaria tents,
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POLITZEERIZATION. 19

Modifications of Politzer's Method. In very young children the
act of, swallowing is often unnecessary for the success of the
inflation. This peculiarity is due to the fact that the Eustachian
tube in early childhood is shorter, wider, and more dilatable than
in adult years. If the child cries, the inflation is made more
effectual. Lucee, of Berlin, pointed out that the utterance of cerfain
sounds, especially the sound of “ah,” was attended by the apposition
of the posterior edge of the soft palate to the posterior wall of
the upper pharynx; and Gruber, of Vienna, found, as the result
of experiments, that the pronunciation of the syllables, “hick,”
“hack,” or “huck” (pronounced *hook”), with emphasis on the
final letter, was still more effectual in closing the posterior nasal
cavity. This modification of Gruber is a good substitute, in the
case of children, for the swallowing of water. It is simpler, and
takes less time than the original method of Politzer. In most
cases, however, the swallowing of water seems to be more effectual,
owing to the assistance gained by the contraction of the tensor
‘palati in swallowing, than the phonation of “hook”; and the
‘writer uses the latter in adults only when the former method is
very unpleasant or ineffectual. If we desire a greater effect to be
exercised upon one ear, we may close the opposite ear tightly
with the finger, and cause the patient to incline his head well to
the side on which the least effect of inflation is desired. Blowing
out the cheeks &uring inflation, as recommended by Holt, is also
a good substitute for the swallowing of water,

Instruments for Politzer's Method. The instruments required
for Politzer's method are, an air-bag with suitable nose-piece,

Fie. 21.—8oft nasal piece.

and an auseultation tube. The bag used may be the same as
for catheterization. Several kinds of nasal pieces are employed.
Politzer himself used one shaped like a catheter, and connected
to the mouth-piece of the bag by means of a soft india-rubber
tube, EWG or three inches in length (Fig. 20). The beak-shaped
extremity of the hard nasal piece, which should be somewhat
flattened, may be covered with soft india-rubber tubing, which
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THE EXAMINATION OF THE EAR.

INFORMATION DERIVED FROM THE VARIOUS METHODS OF
INFLATING THE MIDDLE EAR.

This information is derived from auscultation, inspeetion, the
sensation of resistance in compressing the inflating bag, the sensa-
tions of the patient, and the effects upon the hearing,

Auscultation of the Ear (Fig. 25). Valuable information is
derived from the kind of sound produced by the current of air on

Fig. 25.—Auscultation of the car during catheterization of the middle ear.

the walls and contents of the middle ear. In order to hear these
sounds the surgeon must auscultate the ear during the passage of
the current, and for this purpose the external auditory canal of the
patient is connected with that of the
surgeon by an india-rubber tube, thirty
inches long, termed the otoscope (Fig. 26),
or, more correctly, the auscultation tube,
or otophone. This tube is furnished at
each end with an ear-piece, one for the
use of the surgeon, and the other for
the patient. These ear-pieces slmu}d
have distinetive colours, or shapes, 1n
order that the one for the patient may
not be used by the surgeon. Nothing
should be allowed to touch or press
upon the auscultation tube when in use,
while the ear-pieces must not be Pb-
structed with any material, such as WX, in case of 1111;‘erler1,11g
with the passage of sound from the patient’s ear to the surgeons.

Fia, 28.—Auscultation tube.
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full thudding sound may be heard, caused by the impact of air and
the stretching out of the membrane.

_ Secnn!:lary Sounds. A secondary sound of a crepitating character
15 sometimes heard after the inflation, either due to theﬂ return of
the normal membrane after heing forced out, or to the retraction
of adhesions, ecicatrices, ete., which had been stretched.

Perforation Sounds. In perforation of the tympanic membrane the
fmsmlltatiun sounds are often very characteristic. If the perforation
1s .snmll, and there is fluid secretion in the tympanum, a loud
whistling or hissing sound, which may be audible to the bystander

Fig. 27.—Auscultation during Politzerization.

without an auscultation tube, is generally heard, provided the Bus-
tachian tube is freely permeable. A similar sound may be heard
when the perforation is large, if the calibre of the Eustachian tube,
especially of the tympanic end, is diminished by swelling of the
mucous membrane. It the Eustachian tube is wide, and a large
part of the tympanic membrane is destroyed, a blowing sound is
heard, pretty much like the normal sound, but conveying a stronger
impression to the ear of the auscultator. The sounds heard in
perforation or destruction of the tympanic membrane have this in
common—that they convey to the listener a sense of great nearness,
almost as if produced in his own ear, and this is sometimes so marked

as to be very disagreeable.
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70 METHODS OF TREATMENT.

the attic, for which this method of syringing is often required. The
attic syringe is often used after the operation of extracting the malleus
and incus (see p. 101).

Mode of using the Attic Syringe. The solution, after being
warmed, is drawn into the syringe or ball, the silver eannula of which
is then cavefully passed through
the speculum into the inner end
of the external auditory ecanal,
and, with its bent point directed
upwards, cautiously placed in the
aperture in the membrane, which
is usually in the membrana flac-
cida (Fig. 39). When the point
of the cannula is in proper posi-
tion, the outer end being held
between the index and the middle
fingers of the right hand, the ball
i3 pressed with the thumb and

Fig. 80.—The introduction of the cannula of index finger of the left hl-l,ﬂd

the atkic syringe, =
(Fig. 40), At first only one or
two syringefuls should be injected at a sitting; afterwards, however,
a stronger stream and four or five syringefuls may be injected with
advantage. In this way we often succeed in dislodging and bringing

Fig, 40.—The use of the attic syringe.

away quantities of cheesy-looking or epidermic masses. Sometimes
slight giddiness is complained of while the stream of fluid is
passing upwards, but this is ravely severe, and usually after a few

applications it is no longer experienced. 5 bl .
IlByringing through t]:e Eustachian Tube. The injection of fluid
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86 METHODS OF TREATMENT.

Yearsley's Pellet of Cotton. The use of the cotton ball or pellet
of Yearsley (Fig. 56), or some modification of it, is now enémll
Preferrud by aural surgeons to the india-rubber disc. Thi cntmi
is §umetimes used dry, especially when it is intended to scak u
moisture in the ear; but a moistened ball or dise of cotton is iE
the author's experience, much more efficacious in improving Ithe

Fia. b6.—Yearaley'a ball of cotton and introducer.

hearing. It may be moistened with glycerine well diluted with
water, or with fluid wvaseline. If there is still suppuration, it
may with advantage be soaked in a suitable antiseptic solution.
The cotton may have the form of a ball (Fig. 56), or it may be

Fio. 57.—Forceps
for pationt's usc :'ill
introducing  cotton
pellet.

Fio. 53 —Patient intreducing dise of cottom, (Eearsley's ™ drum. ")

disc-shaped, while a piece of thread attached to it, which lies in
the canal of the ear while the cotton is in position, enables the
patient to remove it at will. The cotton is introduced by means
of fine forceps having a weak spring (Fig. 57). When the surgeon
has satisfied himself of the qsefulness of the cotton pellet, he ghould
carefully instruct the patient in the method of introducing and
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and a hammer, layer after layer of bone until the interior of the
antrum or mastoid cells is reached. In this way it is justly E:Iili'ﬂlﬁ{{
that the field of operation is constantly before our eyes, and there is
not the same danger, as in the use of a trephine or h:]m: ]umihr:;tr:ﬂl-
of pl_‘{ulmlliug the point of the instrument inwards upon the dura .m;m:lt
or sigmoid sinus. The chisel, held at an angle of 45 degrees to l,h.ﬂ
fauri‘au'e:, with the bevelled edge uppermost, is worked wiLlT a hammer
inwards, in a direction downwards and forwards. While admitting

Fro. 67.—Temporal hone, showing, a, sa ra-meatal triangle, from the posterior base of
which is the safest position for perforating the mastoid in order o open the antrum; &, the
situation for perforating in acute purulent formations in the vertical mastold cells; ¢, shows
the commenest situation of the sigmoid sinus; », the dotted line above marks the situation,
about an inech inwards, of the facial nerve; E, the posterior root of the zygomatic process, or
supra-mastoid ridge, corresponding with the floor of the middle cranial fossn.

that this mode of operating has been very successful in the hands of
many operators, the concussions of the hammer are not free from
risk in certain intra-cranial conditions, while the chisel and hammer
are unsafe when working in the deep parts, unless in very experienced
hands. The large amount of bone which must be removed in operating
safely with the chisel leaves behind a condition of the mastoid which
is objectionable from an esthetic point of view.

The Dental Bur. The writer now rvarely uses the chisel and
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with a couge or a Volkmann's spoon (Fig. 66) having a o shar
edge, or it may be widened Will-]! Lh::J EHT, :Uh;m;]‘l!::-;:EJHI‘M’E]E
antrum and entrance to the attic. If any piece of loose 11[*.:‘:1‘0513{1
bone is found it should be removed, as well as cholesteatomatous
matter, granulation tissue, or carious debris. Sometimes a long
narrow canal i1s found perforating thick sclerosed bone; we H][[:HILT
with the bur, widen it in the direction of the antrum. |

Occasionally the disease is localized in the lower part of the
mastold process; in such a case the pus from the mastoid cells may

de with bur and dental engine,
gr; the one behind oxposed
the sipmoid sinus, and the other, further in, exposed the dura mater over the
roof of the antrum.  Patient died from cerebral abseess and purulent meningitis,

Fig. 71.—Tamporal bone, showing large opening m:
leading into antrum and attic, with two branch opt

find its way through the 4mner surface of the mastoid, near its tip,
into the digastric groove; this is termed Bezold’s perforation. In this
case the pus usually burrows deeply in the neck, forming a large
brawny swelling. In such a complication the mastoid must be freely
opened near the apex, or the latter may have to be entirely removed.

After-Treatment in Mastoid Operations. The exposed cavities in
the bone and the wound cavity should be thoroughly irrigated with
an antiseptic solution, such as a 2 per cent. solution of carbolic aeid,
or a 1 to 4000 or 1 to 5000 solution of bichloride of mercury,
so as to cleanse away all the bone dust and cholesteatomatous or
other debris, with pathogenic organisms, which may still remain in
the recesses of the middle ear. The parts should then be carefully
dried by packing with strips of iodoform gauze. In acute cases
























CHAPTER V.

AFFECTIONS OF THE NOSE AND THROAT IN RELATION
TO THE EAR.

TuE mueous membrane lining the nasal passages and pharynx is
frequently the place of origin of ear diseases, and its morbid con-
ditions have an important influence on the course and issue of
affections of the middle ear. In our modes of examination and in
therapeutic measures, therefore, attention must always be directed to
this region.

I. MODES OF EXAMINATION,

(A) EXAMINATION OF THE NASAL PASSAGES FROM THE FRONT
—ANTERIOR RHINOSCOPY.

Nasal Specula. We require a concave reflector and a proper
speculum. Many varieties of nasal specula are used. A large-sized

Fro. T8.—-Anterior rhinescopy.

ce to dilate the nostrils.

aural speculum (Gruber’s) may sometimes suffi .
79), is however more

i -
A Dbivalve speculum, such as Roth's (Fig.
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POSTERIOR RHINOSCOFY. 109

imal-: (Fig. 86) introduced by Baber is the best. It has a movable
clip which presses on the upper lip and supports the instrument.

Fio, 84.—Examination by posterior rhinoscopy.

It is well to apply firm pressure to the soft palate; and a solution
of cocaine should be applied to the upper surface before the palate

Fro. &h—Michel's post-nasal mirror.

o= :

Fig. 80.—White's self-retaining palate retractor,

hook _1'51 us.sed. While the mirror, previously warmed slightly over the
lamp, is in the pharynx to one side of the wvula, without touching
the parts, the patient’s head should be inclined slightly forwards
and he should pronounce a nasal syllable as the Fren-i-h “on,” whi{:ﬁ
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156 THE AURICLE AND EXTERNAL MEATUS.

Vascular tumours, as angioma and mevus, ave rarely met with
The author has seen a case in which the dilated pulsating ves&elf;
were also on the neighbouring parts of the mastoid arT{l head
Sebaceous eysts have occasionally their seat on this part of the hnd:,r-
These morbid growths are to be dealt with, when they occur on t.lli;
auricle, in the same way as on other accessible parts of the body.

CONGENITAL MALFORMATIONS OF THE AURICLE.

‘lhe+ auricle may suffer congenitally from ewcess or defect of
formation or from abnormal position. Complete supernumerary

Fra. 120, —Auricular appendages (from photograph by Hartmanu).

auricles—polyotia—have hbeen only very rarely met with. Not
unfrequently, however, one or two cartilaginous or cutaneous pro-
tuberances arve seen in front of the tragus, and these appendages
are looked upon as very rudimentary additional auricles—the
auricular appendages of Virchow (Fig. 129).

Defective Formation of the Auricle. Defective formation or de-
velopment has more important consequences. Complete absence of the
e usnally exists some rudiment of the organ,
however imperfect in size or formation. Sometimes it is represented
by a cartilaginous ridge, at others by a small cartilaginous or cutaneous
projection. In the marked forms the arrested development of the

auricle is very rare, for ther
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ANATOMY OF THE EXTERNAL MEATUS.
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anal ar atively strai Two practical
upper and back walls of the canal are comparatively straight. Two practic:

considerations follew from the curved direction of the canal.

the aural speculum, or when syringing
upwards and backwards, so that the
angle at the antero-inferior part of
the canal may be partially removed.
(2) In syringing the ear, the point of
the instrument should be placed on the
upper wall, for if it be placed on the
lower or anterior wall, the stream will
probably rebound from the angular pro-
jection, and the deep parts may remain
The width and course of the
In some

untouched.
canal present many varieties.
persons it is wide and straight, while
i others it is narrow and curved.
Lumen and Length. The lumen of
the canal is usnally oval in shape. The
long diameter has a vertical direction
at the entrance, while further in it be-
comes horizontal, and nearer to the mem-
brane it has an obligue direction. The
narrowest part, the dsthius, is about the

middle of the osseouns portion. When

(1) In introducing
the ear, the auricle should be drawn

Frg. 138, —Vertical seetion of the external audi-
tory canal, tympanic membrane, and tympanic
q-:n-i.r:,- {:'il;'g:u[ |-:|.1'::l, A, Ceruminons HI:EIII:i.H in the
external auditory cannl; B, tympanic cavity ; o,
cellular apnoes in the roof of the eanal; o, dura
mnter lin upper surface of roof of canal ; &, roof
of tympanie eavity ; r, head of the malleus; o,
foot-piece of stapes ; w, floor of tympanic cavity ;
1, body of incus ; g, Fallopian canaly ., tympanic
membrane - 8 short progess of .|||iI.”.l-!'|:|!||

foreign bodies are forced beyomd this the diffienlty in their extraction is much

increased.

and inferior walls are |-::|;.:_,r§:|:' than the EJ[I-::tEl'i-:rl' anl :-culw':'icll',

in length is due to the oblique
position of the membrane, which
will be afterwards described.
Meatus in Infancy, At birth
the walls of the external audi-
tory canal consist only of membran-
ous tissue attached to the annu-
After birth the
osseous canal gradually develops,

lus tympanicus,

and the membranous part gives
place in course of time to bone.
”E‘-]l:illdi and :l.]l-w'l.'u,I the Q2580118
canal iz formed |]:.' the
‘]L'."l.'l‘lﬂjj'ljli'!lf-
mastoid

rradual
of the

gections

outwards
and squamous
of the temporal bone; while in
front and below, termed the tym-
panic plate, it is formed by new
deposition of bone at the annu-
lus tympanicus (Fig. 133), which,
at birth, is

Fia.

and occasionally in the adult.
antero-inferiae

133,

Although the axds of the canal is about an inch in length, the anterior

This inequality

The annulus tympanicus at birth, greatly

enlarged. (Rudinger.)

: a separate bone to which the tympanic membrane is attached. A
fap in the ossification of this wall is found during the first few

yvears of life

In infancy there is wery little bulging of the
wall of the canal, while at that time of life the lower and
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THE TYMPANIC CAVIT)k 207
(1) Outer wall or tympanic membrane; (2) inner or labyrinthine wall; (3) roof ;
(4) floor.

Fio. 149 —1. Malleus: IT. Incus; IIL. Stapes. (From Ridinger.)

Tnner Aspect of the Tympanic Membrane (Fig. 150). The handle of the
malleus is seen fixed into the membrane, as already described, while the head
p]'njeﬁ(rtﬁ |.|E:|w:u'ql:-= and 1'r|‘-»'|.‘:l‘:'[.|.~1'J
li!.l :i‘l"" l]]l!:lf_‘![' Hl]'l'i‘.;l(:i! i?‘ f:lﬁl:‘il: Lo
the roof of the tympanum. The
Ii‘l-.l."'\-tt'r'rliil'l' HIE]‘EFI.I;'.I.? i.lF 1‘h!! ]It'i’lll UF
the malleus 1s articulated to the
head of the incuws, whose long
process extends downwards, be-
hind and parallel with the manu-
brinm at a distance of two
millimetres from the postero-
superior quadrant of the mem-
brane, but it does not extend so
far down as the lower end of the
manubrium. The short process
of the incus passes backwards
anl :-'-]ij_;ht]r'n' L!II'\H'I]“'.'I‘.I'IIH 0 rest
with its lip on the floor of the
ﬂE*mlill_‘-{ mto the antrum mas- FG. 16(k—Inner surface of the right tympanic membrane,

=y with the malleus and incus, enlarged 81 times (Politzer),
toidenm, i, Malleo-incudal niche at the onter wall of the attic of the

~ aid " ¥ |_1.'I:tr|l:'|.Ll'|]I|:'| il hend of the rl:lﬁHE'l:I.'-.; if, 51|.|,‘:'.1.~."I i, vom Triltsel's
The Attic. It is to be noted pouch ; ¢, chorda tympant, rly

that the upper half of the malleus
and the body and short process of the ineus are higher than the tympanic
membrane, in what is called the upper tympanic |_-,=u'1'].‘1,' or aftie r|'I|1'L_=: cavity
measures about six millimetres in height, its outer wall b:;in;__' the inuer end of the
roof of the external meatus. The head of the mallens and the body of the incus
are here articulated together in such a way as to form an GBSEOIE partition.
incompletely dividing the space into an outer and an inner compartment, the
e being the wider of the two. The outer is termed the outer attic (Fig 1].‘1I]
which is divided into a lower—Prussak’s space—having the .l .

_ membrana flaccida
48 1ts outer wall and limited above by the external |

igament of the mallens :





















214 ANATOMY AND PHYSIOLOGY OF THE MIDDLE EAR

Fhmngh a carious aperture in the promontory. The vestibule may be broken
into by ulcerative disease, extending through the structures closing the fenestra
o the st

Fia. 157.—Section throngh the right temporal bone, showing some of the relations
of the cavities of the middle ear. 1, Below is the groove for the lateral sinus, and in
front is the roof of the antrum; 2, mastoid foramen {with bristle introduced) A
vein from the sigmoid sinus passes outwards through this foramen. 3, The vertical
mastoid cells: 4, the antrum masteideum; 5, styloid process; 6, the tympanio
membrane close £o its insertion in the suleus tympanicus—the mucous layer extend-
ing somewhat beyond the suleus; T, the malleus: 8 the incus; 8, short process of
the ineus; 10, chorda :_-,-111;1:mi nerve; 11, the stapes with its foot-plece slightly
turned up, to show the head and erura ; 12, stapeding muscle ; 18, faeial nerve, giving
off, 14, the branch to the stapeding.  (From Rildinger.)

ovalis. Caries of the extreme upper and back part of the inner wall of the
tympanum may convey disease to the interior of the horizontal semicireular
canal. The disease having reached the interior of the labyrinth is separated
from the dura mater of the internal auditory canal only by the perforated
lamella of bone, through which pass the fibres of the anditory nerve.

[nstances are also recorded, in which the disease passed from the tympanum
to the internal auditory canal by the Fallopian canal and sheath of the facial
nerve.

Relation to Blood-vessels. ©One of the main arterial trunks and three
venous channels are in close proximity to, and only separated by thin osseous
walls from, the mucons membrane of the middle ear. The nternal carotid
artery, contained in the earotid canal, lies on the other side of the inner wall
of the tympanum and osseous pars of the Eustachian tube. The great intra-
cranial venous trunk, the sigmoid stnus, is m*p.:u-atfd from the mastoid cells
only by the inner wall or cortical covering of the latter. Scarcely less important



THE RELATIONS OF THE MIDDLE EAR. 215

is the position of the internal jugular veir at 118 bulb L.‘u!.i.[]_\ und_n T
floor of the tympaniec cavity, while of less, but wvet of L'II[IHI(I.I.'I.'_HI!-]I' 1 port-
ance, is the E:;-m;imim' of the superior petrosal sinus, which is situated upon
ance, is _ 3

Fig. 158.— TUnper and anterlor surface of petrous portion of termporal bone, show i::u-,E
carions apertures in the roof of the middle ear, from patient who died from cerabral
nhacess,
the upper edge of the petrous part of the temporal bone near the roof
of the middle ear. The osseous partitions separating these vessels from the
middle ear have the zame E;ga.;:u'li-:l,]-iTim-: as the osseous partitions in contact with
A Rl
T Sl g
the 1]_u1.1 mater. Thev ma d-' 0 an
be thin to transparency, they |

may have gaps, and they are
perforated by openings for
connective tissne, vessels, and
nerves. In purnlent diseases
of the midtle ear any one of
theze blood channels may be
involved. From the internal
carotid fatal hemorrhage has
ensued, due to caries of the
(EEE0T1S 1|:ll:'TiT.[m1. In the

venous channels, especially
the sigmoid sinue, septic cT I:

thrombosis with its conse

F 5 Fig. 160, —Bagittal section through the roof and foor of the
quences 15 not unfrequently tympanic cavity, showing the course of the fncial merve. te,
freees - 3 - Osseons Eust, tube; ef, canal fur temsor tympani musecle : ¢
caunsed by p : - cidal] : o

]'_,, pur ulent diseases floor of tympanum : o, fenestra ovalis: », fenestra rotunda:
of the middle ear:. The '[.ngj. an, antrom; f, canal for facial merve ; v, mastold progess,

: - ) ; (Politzor.)
tioms of the internal carotid
artery and of the internal jugular vein with reference to the middle ear also

explain the sense of throbbing and the venons murmurs experienced in the
ear by some persons.
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362 CONSEQUENCES OF PURULENT INFLAMMATION.

If large, the red mass is seen in the external anditory ecanal,
or even protruding from the outer orifice (Fig. 190), 1If it is
small, the purulent secretion requires
to be removed and the parts dried,
when we generally see the small red
mass in the tympanic cavity. If very
small, and situated in some corner of
the tympanic cavity, the growth may
be difficult to recognize. It is gene-
rally necessary to use the probe (Fig
191) in order to make quite sure of
its existence. In using the probe, great
caution should be exercised, and the
interior of the ear must be thoronghly
F16.100.—Polypus protruding from external j]luminated, so that the eye may guide

the hand. With the probe we are able
to move the growth, and thus distinguish it from simple hypertrophied
tissue or the swollen mucous membrane of the inner wall of the

= —

Fic, 101.—Aural probe,

tympanum. By moving the point of the probe eautiously round the
growth we are also frequently able to determine its attachment,
although in some cases the exact point of attachment of a polypus
cannot be ascertained until after the treatment has been carried on
for a time. Associated with a polypus there is generally considerable
destruction of the tympanic membrane; there may, however, be a
very large polypus and a very small perforation. In this case, after
the polypus has grown through the perforation out of the tympanic
cavity, the aperture in the membrane becomes less in size, so
that its edges constrict the growth, which, continuing to increase,
at length covers the outer surface of the membrane like a mushroom.
[n examining such a case we are liable to be deceived, and to
conclude that the membrane is totally gonme. On removing the
accessible part of the growth, however, it is found that the
membrane is intact with the exeeption of a small perforation.

The discharge from the ear, where polypi exist, is frequently
slightly tinged with blood. ;

Course and Consequences. Such growths sometimes form very
rapidly, and have been known to attain the size of a bean in a week
or two. Von Troltsch relates a case, in which a polypus, so large as
to project from the outer orifice of the ear, formed in six weeks.
Their growth is, however, usually more slow, and after they have
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266 CONSEQUENCES OF PURULENT INFLAMMATION.

tion may be due to an injury or to the influence of eold. The
author has seen a severe form of the disease excited in a boy by
a man laying hold of the boy's ears and lifting him by them
from the ground; in another by a blow on the mastoid inflicted with
a poker. It is also occasionally found as a complication of diffuse
or circumseribed inflammation of the external meatus, the periosteal
lining of which is directly continuous with that covering the mastoid
region behind the auricle. Much more frequently, however, it is
due to the extension of inflammatory disease, or the migration of
pathogenie organisms, previously existing in the interior of the mastoid
cells, to the periosteum covering the outer shell, either directly
through the osseous tissue or by the connective tissue, vessels, ete.,
which penetrate the cortex. The gaps or fissures in the bone, often
existing in childhood, especially the squamo-mastoid fissure, also facili-
tate the extension of inflammation from the interior to the exterior
of the mastoid process. It is to be remembered, however, that, while
the inflammatory conditions which affect the outer parts of the mastoid
region have generally their seat chiefly in the periostenm, they are
occasionally limited to the cutaneons and subeutaneous or glandular
tissue over the mastoid process.

Symptoms of Mastoid Periostitis. The first symptom is usunally
pain in the mastoid region, frequently of a very intense character,

Fin. 105, —Anterior view of auricle and side of head Fra, 196.—Fostorior view of auricle ?"?f::,'éh;i:f ,h"wj
in squamo-mastold periostitis of right side. in squamo-mastoid poriostitis of right side.

which shoots along the neighbouring parts of the head ; the surface
of the mastoid process is also extremely tender on pressure. The
patient may be unable to sleep for nights together. The soft parts
soon become red, swollen, and cedematous. The cedema may extend
a considerable distance beyond the mastoid region. In consequence
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214 CONSEQUENCES OF PURULENT INELAMMATION.

meatus, This frequency is no doubt due to the action of the micro-
organisms in the stagnant decomposing pus which is so likely to
collect and be retained in the antrum and other cavities in the mastoid
part of the temporal bone. The inner or sigmoid wall of the antrum
and neighbouring mastoid
cells may be found per-
forated by caries in per-
sons who have died from
septic thrombosis of the
sigmoid sinus (Fig. 201).
On the tympanic inner
wall there may be circum-
seribed earious spots or
even apertures leading
into the labyrinthine eavi-
ties (Fig. 202). The walls

Fra, 202.—Inner half of temporal bone, showing facial nerve of the ﬁ!{,“lt’f£ Eaﬂﬂi? ﬂhU"lr'E

denunded of its bony covering above and behind in the tym- 1 1
panic cavity. The nerve wns embedded in pranolation and behind the PEIHS

b, vebomsepect of facil ntene; o sufeun s riows. | ovalis, ‘may, be. eroded or
E;:ufialfu?ﬁ,rmm nerve ; o, mastoid process (sclerosed) ; &, dHEEl‘ﬂ}"Ed, gwing rise to

facial paralysis (Fig. 202).
The voof of the middle ear—the tegmen tympani and tegmen antri—
is often perforated by caries in cases of death from cerebral abscess
(Fig. 203). The outer
wall of the aitie, espec-
ially at its lower edge,
may be softened from
caries in purulent affec-
tions of the attic.

The ossicula are fre-
quently affected with
caries. The disease may
be limited to a small
carious spot in one of
them, or the whole of

the ossicula may be dis-

Fia. 208, —Left temporal bone, shiowing caries of roof and inner : .
T e el EorariaE i o Ricative. dindasa 0t articulated and swept

middla ear, o, carious opendng in roof of tympanum ; band ¢ Thi r happen
earions u|m:|1tn:;a in inner wall of mastoid cells ; o, internal audi- ELWR}E 1 I'IIS may i l I

o e even as early as a few
weeks after the beginning of the purulent process, especially wlm:n
it originates in scarlet fever. It is not surprising that, when, as In
purulent collections in the tympanum, the delicate snmll.hnne? are
constantly saturated with pus or loaded with granulation tissue,
erosion or necrosis should take place, or that they should become
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258 INTRA-CRANITAL AND VASCULAR INFECTION.
author is comfident that persons die from abscess of the brain, uril,:innt]ug in
the AT, without the anral rr]‘i;:ih h{'i]i'_-_l: k!““‘-'lh becanse the friends of the
]Hllil.‘nl may not be aware of the state of the ear, or may not deem the so-called
‘running ear” worthy of being mentioned to the medical attendant. Judging
from the numerous cases scattered through medical literature and IJII]I]'i;-i]:]l.";-]
within the past ten years, during which more close attention has been riven
to the ear in such cases. and also from the experience of our own lltfll:hl_lil:.“l.ﬁl_ Wi
are Justified in attributing fully one-half of the cases of aliscess in the brain to
purulent disease of the ear. As time goes on, and as medical men come to use
the ear speculum in every case presenting symptoms of cerebral disturbance,
the frequency with which ear disease leads to a fatal issue will be found to be
greater than has hitherto. been suspected. In looking over the Registrar-
General’s annual reports, the author finds that the number of deaths in London
attributed to otorrheea, most of which would be due to intra-cranial infection, in
one year was eighty-six ; and in the eight 1;1‘5]]|_-]']|a|_ towns of Scotland the nuom-
ber for one year was twenty-six. We are therefore entitled to conclude that
these :Il':Lm;n']':i, considerable as 1|!|1'I'-.' are. da not EXPress ﬂJl}'”lill};’ like the real
number of vietims to this disease who perish annually in London and the eight
principal towns in Scotland.

The Pathways of Infection. There are two main directions by
which extension takes place: first, by the roof of the tympanvm and

Fig. 900 —Carious apartures in ro f of tympanuim and antrum in o caso of
death from temporc-sphenoidal abacess,

antrum  mastoidenm (Fig. 209), to the middle fossa of the t:I':lllll'[ll;.

and the temporo-sphenoidal lobe of the cerebrum above ; and, second,

through the inner and posterior wall, at the comcavity jor the groove
] 3 I

of the sigmoid sinus (Fig. 201), which separates the antrum and
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308 INTRA-CRANIAL AND VASCULAR INFECTION.,

three weeks, when the wound was found to be healed. Re-i ant
tion of fragments of bone, as first employed 1.::1,:?1%‘?[.:1001-3':-11]”:11:3::,“[;:';
tried in the opening from which the dise was removed. J'l'hf: un—l
capsuled abscesses are of course the most favourable for operation.
Barker says that an inch above and behind the meatus would include
the greater part of most cerebral abscesses, and from within this
area they would be reached by trephine and trochar. Barker
has treated this subjeet fully and ably in his Intra-eranial Inflam-
mations starting in the Temporal Bome, London, 1890, In his
recent work, Pyogenic Infective Discases of the Brain and Spinal
Cord, 1893, to which the reader is referred for further information,
Professor Macewen says, “In uncomplicated abscess of the brain
operated on at a fairly early period recovery ought to be the rule”

Fic. 210, —Temporal bone, showing largeopening made with bur and denta engine,
leading into antrum and attie, with two branch openings; the one behind exposed
the sigmoid siuns, and the other, further in, exposed the durn mater over the roof of
the antrom. Patient died from cerebral abscess and purulent meningitig.

Treatment of Mixed Intra-Cranial Conditions. It is to be re-
membered, however, that many cases are of a mixed character. We
often have abscess formation in the brain, along with lepto- or pachy-
meningitis, or with septic thrombosis of the lateral sinus, or the
whole of these conditions may exist at the one time in the same
patient. If lepto-meningitis exist along with abscess in the brain
tissue, the symptoms of the latter are masked by those of the
former, and we are apt to conclude that we have to deal with a
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SVPHILIS OF THE LABYRINTH. 357

or a more gradual change in the labyrinthine structures. In non-
exudative inflammation of the middle ear the poison sometlmes exer-
cises a most unfavourable influence npon the course of the disease by
its effects oft the labyrinth (see p. 338).
Syphilis of the labyrinth may manifest
itself during the secondary period, but
more frequently it affects the organ
in the tertiary period, perhaps many
years after the primary disease. In
some cases no other symptoms of
syphilitic disease are present.
Hereditary Syphilis of the Laby-
rinth. An affection of the labyrinth
due to hereditary syphilis, usually
following iritis or keratitis or both, is
not unfrequently met with in young
persons, leading to serious or even
total deafness. These patients often
present notched upper middle ineisors
(Hutchinson), and also cicatrices radi-
ating from the lips and angles of the
mouth (see Fig. 228), the remnants Fic. 225 Patient (aged 21 years) almoat
: . f 3 s totally deaf from specific disease (hereditary)
of unlceration in early life. Syphilitic of the labyrinth, showing cicatrices radinting
disease of the bony framework of the bud aiss nbiched wpper iddls ]:illmiﬂlm.sr]:ﬁ
it i x mains of kerntitis, perforation of the soft
nose often also co-exists  in such palate, and disease of the bony framework of
cases. Several members of a family i
may be affected in this way, leading in some cases to loss of both
vision and hearing.

Syphilis of the Labyrinth is usually characterized by extreme deafness, by
great subjective noises in the ear, and sometimes by giddiness (Ménitre's series
of symptoms), with diminution or total albolition of the perception of sound by
osseous conduction. These symptoms may come on very suddenly, and the
disease usually affects both ears, although it is sometimes limited to one ear for
months, after which the other may also become affected. It may occur in a
person whose ears have been previously quite normal ; but we fr::quentl'-' find
that catarrhal disease of the middle ear, often originating before the a-s;,-l_;hilitiu
1]?5@:&55 atfected the system, though not of an extreme form, has existed pre-
viously. Suddenly, often in a night's time, the syphilitic poison attacks the
labyrinth, and the moderate deafness, previously due to the catarrhal
becomes almost total and attended by distressing noises in the ear.
again, we find that while a fresh catarrh evidémly exists in the middle ear
the extreme character of the deafness and the indications derived from L'I:é

=_=atu: uf‘thu osseous conduction raise the suspicion that the catarrhal affection
15 complicated with mischief in the labvrinth.

affection,
mometimes,

The Zymotic Diseases, especially scarlet fever, enteric fever, and
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Constitution of patient, influenceof, on proguosis,
241.

Conversation tubes, 82, ]

{Convulsive attacks, in abscess in brain, 295 ; in
lepto- and pachy-meningitis, 207. R

Convulsions ; in acute inflammation of middle
ear, 225 ; in chronic purulent inflammation of
ear with necrosed bone, 27T,

Corti, orgon of, 348

Cotton holder, 5, 248.

Cotton pellet as artificial drum, 86 ; advantage
of, 87: proper situation to apply and pre-
eautions in nse of, 87 ; value of, and exp'an-
ation of action, 88 ; :

Cotton plugs; ns method of rarefying air in
external canal, 78, 341; in stricture of ex-
ternal meatus, 178 ; in acute inflammation of
middle ear, 245: in canal in treatment of
labyrinthine disease, 366

Cough ; from foreign hodies in ear, 189 ; parox-

sms of, causing rupture of tympanic mem-
ane, 200,
{Counter-irritation ; in treatment of diseases of
| internal ear, 367 ; in tinnitus aurium, 374.

(Iranial fossa, middle; relations of, to roof of tym-

E{gnm, 204, 213; to mastoid antrum, 210,

Cranial fossa, posterior ; relation of antrum and
mastoid eells to, 215,
Cranial injuries as cause of ear disease, Hf.
Croup, false, due to chronie naso-pharyngeal
catarrh, 119,
Croupous inflammation of external meatus, 173,
[ Cupola of cochlea, 346, !
Curettes for post-nasal adenoids; Gottstein's,
139 : Hartmann’s, 144 : Golding-Bird's, 145
Curvature ; of external auditory canal, 158 ; of
tympanic membrane, 196,
Clysts, sebaceous, on auricle, 156,

| Dactylology, 381,

Deaf-mutism ; chapter on, congenital, 376 ; ae-
quired, 477 ; statistics, dingnosiz, 378 ; prog-
nosis, treatment, medical 379 ; educational, 380,

Deafness ; to speech, 36 ; fo mechanieal sounds,
37 ; in Mémére's digease, 46, 353; due to
medicines, 57, 358 : electrical treatment of,
80, 365 ; from injuries to tympanic membrane
and labyrinth, 201 ; from anchylosis of stapes
and invelvement of Ilabyrinth, 225: in
purnlent inflammation of middle ear with
necrosis, 277 ; in non-exudative inflammation
of middle ear, 327 ; in diseases of internal
ear, 360 ; serious effects of, in childhood, 3774
dingnosis of total, in a child, 378 [(see alzo

| defective hearing).
| Deafness, simulatad, 20,

Defective hearing; by air.conduction, 85; by
bone conduction, 39, 360 ; consequences of, 41 ;
in eernminous obstruction, 164 ; in boils in

. external mentus, 169; in diffuse inflammation
of external meatus, 174 ; in fungi in external
meatus, 185 ; in foreign body in ear, 189 ; in
&lalrulunt inflammation of middle ear, 224,
206 ; operative treatment for, after purulent
inflammation, 257; in acute mnon-purulent
inflammation, 312 ; in exudative catarrh, 815;
n non-exudative inflammation of middle ear,

i
Deflected nasal septum, 115 ; rectification of, 136.
Delirium ; from boils in ear, 169 ; in puralent
disease of middle ear, 225,
Dental engine ; for operations on mastoid pro-
ceeg, 05, 306; in removal of exostosiz in
external meatus, 183,

20
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Diabetes, as cause of purulent inflammation of
middle 13:11;13_“22]2.2

Diagnostic tube, 25, ;

Di:lg'l'hm in septic sinns thrombosis, 300,

Diffuse inflammation of auriele, 155.

Diffuse inflammation of external auditory canal ;
pathology, causes, 173 ; subjective and objee-
tive symptoms, 174 ; course and consequences,
175 ; diagnosis, prognosis and treatment, 176 ;
stricture of external meatus due to, 177.

Digastric groove, 98, 211, 271. ! ;

Digestive system, condition of ; in abscess in
brain, 294; in lepto- and pachy-meningitis,
207 ; in septie thrombosis of sigmoid sinus,
800 : reflex effect of disturbance of, on ear
disease, 350,

Digital examination of naso-pharynx, 111.

Diphtheria : as cause of ear disense, ﬁ%, 280, 327,

77: Lifler's baeillus in, 59 ; acute rhinitis
in, 113 ; in external auditory canal, 173.

Dipfncusia, 38.

Diploceceus, Friinkel's, 59, 221,

Discharge from the ear (see otorrheea).

Disinfecting ; Eustachian catheter, importance
of, 17: solntions for cleansing nasal passages,
129 ; solutions for ear in purnlent inflamma-
tion, 248,

Disturbance ; of sensorium in ear disease, 48 ; of
gight, smell, and taste, 40; of brain circula-
tion as canse of disease of the internal ear,
Hb, 303,

Diving, as eause of car disease, 52 ; of exostosis,
181; of rupture of tympanic membrane, 200 ;
of purulent inflammation of middle ear, 220 ;
as exciting cause of brain abscess, 203

Douche nasal (see nazal donche),

Drowsiness ; in abscess in brain, 204 ; in lepto-
and pachy-meningitis, 208,

Drum of the ear (see tympanum).

Dirum-head (see tympanic membrane).

Drying canal of ear, after syringing, 5, 246, 248.

“*Dry perforation” in tympanic membrane;
predisposing to attacks of aente puralent
inflammation, 221 hearing power in, 235;
desoription of a, 232, 235 ; inflating to improve
hearing, 256.

Dry trentment of porulent inflammation, 248,
250,

Diry inhalations in acnte rhinitis, 124,

Dumbness (see desf-mutism), prevention of, 380.

Duramater; risk of injury in mastoid operations,
91, 95; relation to external meatus, 161 ;
relation to roof of tympanum, 200, 213 ;
relation to mastoid antrum, 210, 213; re-
lation to mastoid cells, 211, 215 ; _l:uurulent.
inflammation passing through labyrinth and
Fallopian canal to, 213, 280 ; an obstacle to
ear disease extending to brain, 200,

Diyswsthesia of anditory nerve, TH,

Ear, anatomical and physiological divisions of, 1.

Har ; examination of, chapter on, 33 catheteri-
zation of, 12 ; auscultation of, 22: favourable
condition in, for development of micro-organ-
isms, 57 ; nervous and vascular supply of, %:]33

Ear-ache (see pain in the ear).

Har manometer, 26,

Ear protectors, 104,

Far-wig in ear, 194,

13;“““.‘- Shech’s galvanic, and Jarvis' nasal,

Eezema ; o cause of ear disease, 51 ; due to use
i{t;é‘mlcrhrm, 9, 252 ; as cause of boils in ear,

Eczema of auriele, 152 ; treatment,
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Fibrous growths of auricle, 155.

Filirous polypl (see also lmiygu, aural), 261,

Fifth cranial nerve, 53, 189, 372, 383, 354

Finger nail, as means of removing post-nasal
adenoids, 148 ; artificial nail, 144,

Fistula auris congenita, 158.

Flies in ear, 194 ; treantment of, 15 )

Fluid exudation in cavity of tympanum ; with
bulging and when no bulging of membrane,
318; with unchanged membrane, 313; in-
cision of tympanic membrane in diagnosis of,
319, 321.

anehtatiﬁns, warm ; in purulent inflammation,
243 : in mastoid periostitis, 268,

Forceps ; for extraction of ossicles, 102 ; for re-
moval of post-nasal Frowths, 142 ; bent anral,
172 ; for removing foreign bodies from ear,
193 ; for removing small aural polypi, 2063;
Toynbee's lever ring, 264; for removing
gaquestra, 282,

Foreign bodies in ear; efforts to remove, o
cauge of ear disease, 52, 221 ; symptoms of,
188 ; cautions in diagnosis of, 189 ; treatment
of, 190 ; impaction of, instruments for removal
of, 192; cutting operations for removal of,
194 ; insecte, larvae, ete., ns, 194; expulsion
of insects when, 195,

Formule, 357, )

Fossa ; navicularis, 149; triangularis, 149; of
Rosenmiiller, 110, 111, 114.

Fracture: of base of skull with rupture of
tympanic membrane, 201; of cartilage of
auriele, 151: of manubrinm, 199;: of tym-
panic plate, 160, 202,

Frankel's nasal specilum, 107,

Frinkel's pnenmococcus, 59, 221,

French system of educating deaf-mutes, 381

Friedlinder’s pneumo-bacillus, 59, 221.

Frontal sinus, purnlent inflammation of, 117,

Frost-bite of auricle, 155, ;

Fungi in external meatus, 58 ; cause, symptoms,
and consequences of, 185 ; treatment of, 186.

Furuncular inflammation ; of auricle, 1553 of
external anditory canal (see boils in the ear).

Galton's whistle, in testing hearing power, 25

Galvanic cantery ; to nasal mucons membrane as
cauge of ear disense, 54; to perforate tym-
panie membrane, 76, 342 ; as method of treat-
ment, 80: to hypertrophied nasal mucous
membrane, 134 ; in granular pharyngitis, for
hypertrophied tonsils, 147 ; Fm* removal of
foreign bodies in ear, 1%4; in purulent in-
fammiation of middle ear, 253 ; to roots of
aural polypi, 265

Galvanie eurrent ; acounstic reaction to, 34; in
ear dizease, T9: in facial paralysis, 286; in
disenses of internal ear, 368: in tinmitus
r%:;ium, 375 : in deaf-mutism, 380 ; in ofalgia,

Galvanic dorpseur, Shech's, 130,

Galvano-eaustie burners ; for ear, 80, 253 : for
noae, 134,

Gangrene of aurvicle, 155,

Gargles, mode of use, 146,

Gm?n,? ;.p]:limﬁan of, to middle ear, 73 ; value
of, T

Gelatine praparations of Gruber, 244,

Gellé's EI‘F:nment with tuning fork, 34.

General diseases, as predisposing eause of ear
disease, 55, 221..

General health ; offect of nasal obstruction on,
1183 of post-nasal growtls on, 122 ; in prog-
nosis 35% non-exudative inflammation of muddle
ear,

403

Gienu facialis, 284

German x:;rat-&m of educating deaf-mutes, 381,

Giddiness ; a symptom of ear disease, frequency
of, 45 ; various forms of, 46 ; relation to intri-
cranial disease, 47 ; excision of tympanic
membrane and ossicles for, 103 ; from cer-
uminous masses in external canal, 1653 from
foreign bodies in ear, 189; in injuries of
tvmpanic membrane, 199 ; in purulent inflam-

mation of middle ear, 225; in aural polypi,
261 ; in purulent inflammation of mastoid
cells, 270 ; in abscess in brain, 204; in lepto-
and pachy-meningitis, 297; in septic sinus
thrombosis, 301; in exudative catarrh, 31T ;
in non-exudative inflammation of middle ear,
330: physiological explanation, 350; in
Méniére's disease, 46, 353 ; from excessive air
pressure on walls of middle ear, ?-Iau; due to
syringing ear, death while bathing due to,
from pressure of inflammatory products, 356 ;
in diseases of internal ear, 361; in disease
of middle or external ear, 361; middle ear
giddiness contrasted with labyrinthine, eir-
eumstances modifying symptoms when laby-
rinthine pressure or irritation, 362,

Glandule ceruminose, 160; increased secre-
tion from, 1623 defective secretion from, 167.

Glands over mastoid process, swelling of ; in
purnlent middle ear disease, 231 ; sometimes
mistaken for acute mastoid periostitis, 267.

Glandular structures in vicinity of ear ; examina-
tion of, 4: parotid gland, 160; in diffuse
inflammation of external meatus, 175; in
purulent inflammation of middle ear, 223,
23] : in caries and neecrosis of mastoid, 278.

Glosso-pharyngeal nerve; pressure symptoms
from thrombosis of internal jugular vein, 302;
reflex symptoms from, 383, 354,

Glottis, spasmof, dueto chronic naso-pharyngeal
eatarrh, 115

Glue, svlution of, on brush for removing
foreign bodies in ear, 194,

Glottstein’s curette for post-nasal adencids, 139,

Gout, ear dizgease in, 57.

Granular pharyvngitis, 114 ; treatment of, 147,

Granulations:. in diffuse inflammation of ex-
ternal meatus, 175; frequently found over
diseased bone, 187, 277, 280 ; causing per-
sistent otorrhcea, 231;: rectified spirits for,
251, 265; in puralent inflammation of middle
enr, 255; treatment of, 2G4 ; an ohstacle to
ear disease extending to brain, 290,

Great aurienlar nerve, S84

Grﬁfﬁﬂd’ case of temporo-sphencidal abscess,

Growths, post-nasal adenoid (see adenoid vege-
tations),

Growths (simple and malignant) on auriele, 165,

Gruber's aural speenlom, G

Hamatoma auris; tranmatic, 150 ; spontansous,
151 ; frequenecy in the insane, treatment of, 152,

Hemorrhage, fatal, in chronie purulent ear dis-
ease, 310°; supgested treatment, 311. -

Hmmorrhage into labyrinth, 46, b5, 67, 352, 354,

Hair-like processes in labyrinth, 349,

Halluecinations of hearing, 371 : from pressure of
impaeted cerumen in external auditory canal,
165, 371,

Handle of galvano-cautery, 80, 184, 253,

Handle of mallens (see manubrium).

Hand, trembling of ; in Méniére's disease, 363,

Hartmann's ourette for post-nasal adenoids, 144,

Hay fover, 119.

Head, abnormal sensations in, 48,
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treatment of deflections, spurs or ridges on,

136,

Nasal snares, 135, 136.

Nasal specula ; varieties of, 106; method of
using, 107.

Nasal spoke-shave, Carmalt Jones', 137,

Nasal symptoms in ear disease, 43, 113.

Nasal syringe, 128.

Nasal trephine, 187,

Naso-pharynx ; inspection of; 108 ; pathological
appearances in, 110; digital examination of,
111: in chronic rhinits, 116; adenoid
vegetations in, 120 ; medicated solutions o,
127 ; mouth of Eustachian tube in, 204,

Necrosis of mastoid process (see caries and
uemsis%.

Neglect of treatment, influence on car disease,
G1, 222, 327,

Nerve, third, in temporo-sphennidal abscess, 204,

Hurvu:';l:;]phenumenn, as symptom of ear disease,
45, 330,

Nervous supply of ear, 383.

Neuralgia of ear, 45, 155, 383,

Neuralgia of head; from nasal obstruction, 1193
in non-exudative inflammation of middle ear,

330,
Nipple-shaped perforation of tympanie mem-
ggme, auf) 933 994« treatment of, 255.
Witrate of silver ; for cauferizing mucous mem-
brane of nose, 132: to naso-pharynx, 133,
329 ; for sealy eczema of auricle and external
meatus, 154, 1763 in purulent inflammation
of middle ear, 233 ; to roots of aural polypi
964 ; to mouth of Eustachian tube, 133, 4
Nitrous oxide gas, an anmsthetic in removing
post-nasal growthe, 138,
Noise, hearing better ina (see paracusis Woillisii).
Noises, lond; a cause of ear disease, a2, 61,
334, 359 ; preventive treatment, 104, 245, 367.
Noises in the ear (see tinnitus aurium).
Non-exudative inflammation of middle ear, 325 ;
syphilis a cause of, 5b; heredity in, 59;
\'n{ue of lignid applications in, 72; value
of vapours in, 74 ; electrical treatment of, 80 ;
excision of tympanic membrane and ossicles
in, 103 ; hygieniec treatment of, 105 ; causes of,
subjective symptoms, 327; objective n;rmg-
toms, 830 ; course and consequences, 333 ;
gisszfnuaiu, 334 ; prognosis, 335 ; treatment of,
Non-purulent or non-perforative inflammation
of middle ear (see acute non-purnlent inflam-
mation of middle ear).
Nose and throat, chapters on, 106, 124,
Nose, bleeding from (see bleeding from nosej.
Nose, canterization of ; by nitrate of silver, 132 ;
by ehromic acid, 133 ; hy galvanic cautery, 134.
Nostrils, eczema of, 119 ; treatment of, 132.
Nyatagmus, 363

Ohjective examination, 3

Obliguity of tympanic membrane, 196,

Dbstruction of Eustachian tube (see exudative
eatarrh}.

Ogcenpation, ns cause of ear dizease, 61.

Ocular disturbance ; in brain abscess, 204 ; in
lepto- and pmh%-ﬁmeniugitiu, 207 ; in diseases
of internal eax, 363,

Ocular muscles, paralyses of, 204, 288, 302.

Odour, offensive; nasal discharge in chronie
r'h-init_ia, 117 ni’ discharge in puralent mididle
ear dizsense, 227, 276 of pus in alwcess in
brain, 202; from breath in abscess of brain,
204 of expectoration in septie thrombosis of
sigmoid ginns,

407

(Edema of septum of nose, 115. . :
(Edematous swelling on side of head in septic
sinus thrombosis, 301. : :
Ointments; in acute rhinitis, 125; in chronic

rhinitis, 132 ; formule of, 358.

Olfactory nerve, 118,

Operations ; on mastoid process, 01 ; on post-
nasal growths, 139,

ﬂp‘hthn]rg@plcgia., in
sinns, S,

Opium, as canse of labyrinthine disturbanee, 57,
358,

Optie neuritis, in intra-cranial complications, 4%,
204, 207.

Oral breathing ; effects of on physiognomy and
voice, 117 ; as symptom of post-nasal growths,
121, 141,

Organ of Corti, 348.

Osseous conduction of sound, 31, 349; by
tuning-fork, 31; watch, 32; utility of, 39;
effects of age on, 40; in purulent inflam-
mation of middle ear, 225; in exudative
catarrh of middle ear, 316 ; in non-exudaftive
inflammation of middle ear, 329, 337 ; in dis-
eases of internal ear, 360, 363.

Oaseous labyrintl, 346,

Osseons section of wall of external meatus, 158.

Osseous tumours in external meatus (see
exostosis).

Ossicula; extraction of malleus and incus, 101,
343 : functions of, 216 ; a8 seen through per-
foration of tympanic membrane, 230; caries
and necrosis of, 274 ; adhesion of in exudative
eatarrh, 320.

Ossienlectomy; in purnlent cases, operation
deseribed, 101 3 in non-purulent cases, 106,
Detitizs mastoidea (see acute purulent inflam-

mation in mastoid cells).

Otalgia, 46, 3585,

Othmmatoma (see hematoma auris).

Otie ganglion, 57, 217, 385

’Dt.itia} externa circumscripta (see beils in the
ear).

Otitis externa diffusa (see diffuse inflammation
of external auditory canal).

Otitie externa hemorrhagicn, 173, 174,

Otitis median acuta (see acute non-purulent
inflammation of middle ear).

Otitis media catarrhalis (see exundative eatarrh
of middla ear).

Otitis media hemorrhagica, 221, 227,

Otitis media purulenta (see purulent inflam-
mation of middle ear).

Otoconia, 348

Otomycosis (see fungi in external meatus).

Otaphone, 22,

Otoscope, 22

Otorrheea (see also purulent inflammation of
middle ear) ; frequency, 43 ; character of dis-
charge, 43 ; character of dizeharge in purnlent
inflamnmation of middle ear, 227 ; relation to
longevity, 241 3 question of fife insurance anid
military serviee in, 242 trentment of, 246

Otorrhoea cerobralis, 202,

Ozmna ; micrococeus of, 59, 116; condition of
nasal passages in, 116, 117 ; effects on general
health, 119 ; antisepticsclutionsapplied in, 130,

thrombosis of cavernous

Pachy-meningitis, 200.

Fain in the ear; a iyrnpfam of ear disease, 44 ;
inflammatory, 44; non inflammatory, 45
I‘rqm impacted cerumen in canal, 165 ; from
boils in the ear, 169 ; in diffuse inflammation
of external meatus, 174; in exostosis, 181 ; in
syphilitic disease of external meatus, 184 ; in
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GENERAL INDEX.

wrulent middle ear disease from, 241;
E‘ilﬁtsﬂl facial paralysis in, 285 in exudative
catarrh of middle ear, 316, 321; in non-
exudative inflammation of middle ear, 337,
329, 334, 338, 339; as cause of deaf-mutism,377.

Syringe (ear) ; glass, 67, 246 ; rubber ball, 247.

Syringe, intra-tympanie, 69; method of umngi,,?lll.

Syringe (nasal) ; anteriov, 127 ; posterior, 128

Syringe, small catheter, 72, §

Syringing ear; a cause of ear disease, 52; as
met.hlr:llﬁ of treatment, 67 ; mode of syringing,
68, 159 ; untoward effects of, 64, 6, 363 ;
Hinton's mode of, 69; through Eustachian
tube, 70,248 3 Gruber's method of, 71 ; caution
against unume:mﬁl{. 104 ; for removal of
impacted cerumen, 166 ; removal of foreign
bodies in external meatus by, 191 ; in treat-
ment of purulent inflammation of middle ear,
24§ : solutions for, in purulent inflammation
of middle ear, 248,

Syringing nose ; method, 128
129 : precautions in, 131

golutions for,

Taste, impairment of, in ear disease, 49, 225.
Teeth, caries of, from aral breathing, 118.
Teeth, irritation of, a cause of ear disease, AT,

221,

Tegmen antri, 211 ; carious erosion of, 274.

Tegmen tympani, 209 ; carious erosion of, 274,

Temperature ; in ear disease, 49; in abscess in
brain, 294 ; in pachy- and lepto-meningitis,
297 ; in septic thrombosis of sigmoid sinus,

Temporal artery, 385,

Temporo-sphenoidal abscess (see abscess in
hrain ). .

Tension, abnormal, of tympanic membraue, 330,
341, 342,

Tengor palati muscle, 17, 23, 54, 206, 320, ara;
funection of, 217.

Tensor tympani musele, 27, 205, 200 ; retraction
of, 78, 320, 325 ; function of, 217 ; division of
tendon of, 342 : subjective sounds due to
spasm of, 373,

Tents, laminaria and sponge, in treatment of
atricture of external meatus, 178

Tests of hearing power by air conduetion, 27;
by hone eonduction, 31.

Therapeutic value of inflation of middle ear, 63.

Thickening of tympanie membrane, 332.

Third division of ﬁlfth nerve, 4.

Third nerve, involvement of,
sphenoidal abscess, 204,

Throat affections, treatment of, 145,

Throat and nose affections in relation to ear
digense ; chapter on, 106 ; treatment of, 124.
Thrombosis of intra-cranial sinuses; aseptic,

200 septic (see septic thrombosis of).

Thudicum’s gpring nasal speculum, 107.

Tinnitus aurium ; chapter on, 369; effects of
inflation om, 26 ; definition of, 42; in Méniére's
disease, 46, 353, 360 ; in discases of internal
ear, 360 ; character of sounds, 369 ; relation

- of sounds to impairment of hearing, 370 ;
hallucination of hearing, causes of, 371 ;
treatment of, 373,

Tobaceo, as a cause of ear disease, 61, 105, 325

Tone-deafness (partial), 37; in non-exudative
inflammation of middle ear, 328 ; in diseases
of internal ear, 360.

Tone-perception (false), 38, 360,

Tone-treatment of tinnitus aurinm, 375

Tongue depressors, 111.

Tonsillitis (acute and ehronic); influence on ear
disense, 122 ; treatment of, 146,

in temporo-

l

411

Mackenzie’s, Behag's, 147.
d ; effect on Eustachian tube, i,

195+ frequently associated with post-nasal
adenoids, 141 ; treatment of, 147. ,

Toothache, pain in acute inflammation of middle
ear often wrongly ascribed to, 236.

Toynbee's experiment, 21.

Toynhee’s artificial tympanic membrane, 2.

Tragus, 14,

Traumatic hamatoma auris, 150.

Treatment, chapter on methods of, 63.

Tremors ; in a.*nwsa in brain, 295; in lepto-
and pachy-meningitis, 297,

Trigeminus nerve, reflexes from, 55, 180, 372, 383,

Trumpets, hearing, 83.

Tuhallﬂntarrll, 315. )

T“glfff"'“ bacillus in middle ear disease,

Tonsillotome,
Tonsils, cularge

b, 59,
Tubercular diathesis, a eause of ear disease, B,
281, 327, ; : ;
Tubercular ear disease, 223, 241 ; icdoform in
trentment of, 252 ; question of relation to

tuberenlar meningitis, 291, 310,

Tuberculgsis, relation to purulent middle ear
disease, 310,

Tube insufflator for ear, 250.

Tube, silver, in collapse of walls of mentus, 173,

Tubes, hearing, 83.

Tumours ; osseous, in external meatus (see
exostozia): simpleand malignant,on auricle,1 B

Tuning-fork ; for testing piteh, 293 experiments
with, description of, 31; Weber's experiment
with, mode of applying, 32 ; increased percep-
tion of in disease, explanation of Weber's test,
Rinne's test with, 833 information got from
Weber's and Rinne's tests, 40 ; in treatment
of tinnitus aurium, 375,

Turbinated bones ; swelling of mucous membrane
over, 114 ; atrophy of, 115 ; necrosis of, 116.

Turhinotomy, 137.

Tympanic membrane; appearance, normal, 10 ;
abnormal with and without perforation, 113
inspection of, during inflation, 25; rupture
from violence or loud noises, 52, 55 ; incision
of, T4, 245, 314, 319, 321, 322, 341; artificial,
85; excision of, 103, 342, 343; anatomy of,
position, attachment, shape, obliquity and
curvature, 196 ; colour and polish of, layers of,
147 : function of, diseases of, 198 ; injuries of,
199; appearance after injury, 200; medico-
legal bearings of injuries of, relation of frae-
ture of base of skull to rupture of, 201;
treatment of injuries of, 202 ; in childhood,
211; perforation of, 228; appearance after per-
foration has closed, 231 ; *-dry " perforation
in, 232, 235 rupture of, in purulent inflam-
mation of middle ear, 233 ; incision in Acute
purulent inflammation, 245 ; artificial opening
in, 342 ; bulging of (5ee bulging of tympanic
membrane),

Tympanie plate, 159, 160, 185,

Tympanic plexus, 384 ; neuralgin of, 330,

Tympanic tube, 71,

Tympanum ; foreign hodies in, 190 ; anatomy of,
206 ; attic, 207; pouchesof tympanie membrane,
inner wall of, 208: roof of, floor of, 200
condition in childhood, 212; mucons lining of,
212 : relation to dura mater and brain, 213:
relation to bloodvessels, 214 ; relation to facial
nerve, function of, 216 ; condition in purulent
inflammation of middle ear, 219 polypi in,
260 ; caries and necroziz of osseous walls of
273 ; pressure of inflammatory produets in,
producing giddiness, 3566 ; injections into, in
trentment of disenses of internal ear, 364,
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