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PREFACE.

Tue third edition of this “ Manual,” published in 1901, having
been exhausted for several years, a fourth edition is now issued.

In its preparation Dr. Thomas Barr has had the active co-operation
of his son, Dr. Stoddart Barr, and this edition is the result of their
joint labour.

Every effort has been made to bring the present work up to date,
and to include in it the advances which have heen made in this
department since the third edition was published. In this endeavour
the authors have kept in view the intention expressed in the Preface
to the first edition “to present the main facts of aural surgery in
a form sufiiciently concise and methodical to meet the wants of
general practitioners and students of medicine.”

The whole of the previous edition has undergone thorough revision,
which has involved the re-writing of large portions as well as very
many additions and alterations.

Notwithstanding considerable pruning down in certain parts, and
the exercise of every care to avoid undue enlargement, it has been
found necessary to increase the size of the volume to the extent
of about 50 pages.

An additional chapter is devoted to the operative treatment of
the ear, and the deseription of mastoid operations in this chapter
has been entirely re-written by Dr. Thomas Barr.

The two chapters on the nose and throat have also been re-written
by Dr. Stoddart Barr, who has treated the rhinological part with
the fulness befitting its important bearing upon the ear.

The two chapters on “the intra-cranial and vascular complications
of purulent inflammation of the middle ear” have been very con-
siderably enlarged so as to embrace a fuller account of the symptoma-
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tology and the present methods of operating. Such problems as
are involved in the evacuation of intra-cranial abscesses, the opening
of the lateral sinus, and the ligaturing of the internal jugular vein
are discussed in the light of the present practice of otologists and
BUTZEONS.

The good work done of late years in connection with the laby-
rinth has necessitated fuller treatment of this part of the subject,
and special attention is given to labyrinthine suppuration and
operations upon the labyrinth.

Otosclerosis, which, in the third edition, was inecluded under
interstitial inflammation of the middle ear, is now, in the light of
improved knowledge of its pathology, treated separately.

A special section is devoted to general and local anmsthesia, in
operations upon the ear, nose and throat; the part on general
angsthesia has been written by Dr. . Home Henderson, of Glasgow,
to whom the authors are much indebied.

A new feature of the present edition is the introduction of coloured
plates, which will .be found at the beginning. They include 45
figures, embracing several varieties of the normal tympanic membrane,
and all the more common pathological conditions exhibited by the
tympanic membrane and tympanum, It is to be hoped that the
coloured illustrations will aid the student and practitioner in the
recognition of these when examining with the mirror and speculum.
The figures were drawn and coloured from the authors’ cases by Mr.
A. K, Maxwell, of Glasgow, whose medical illustrations, both in eolour
and in black and white, are alveady very favourably known to the
profession. They have been reproduced by Messrs. André & Sleigh
by the four-colour process.

Partly on account of the introduction of these coloured plates,
79 of the black and white illustrations, which appeared in the
third edition, have been omitted, while 58 fresh illustrations (exclusive
of the colonred plates) have been added. These consist of photo-
eraphic reproductions and drawings of anatomico-pathological speci-
mens, tympanic appearances, methods of examination and treatment,
and additional figures of instruments. The borrowed illustrations,
of which there is a considerable number, are duly acknowledged.

The Formula at the end of the work have also been carefully
revised with the kind help of Mr. George Sinclair, pharmaceutical
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chemist ; and 44 of the old Formule have been omitted, while 32
new ones have been added.

The Bibliography has been largely aungmented, so as to include
the more important works, bearing upon otology and rhinology,
published within recent years, without, however, attempting to over-
take the whole of the recent extensive literature in connection
with this department.

Following the plan of the previous editions, the authors have
aimed at a very full index.

In the preparation of this edition the authors have been helped by
their knowledge of the requirements of students, derived from long
experience of clinical teaching in the Western Infirmary, Glasgow,
and the Glasgow Ear Hospital, and also from the delivery of syste-
matic lectures in the Glasgow University and in Anderson’s College
~ Medical School.

They have much pleasure in acknowledging the help of kind
friends. First and foremost, as in the case of the three previous.
editions, they desire to express their great indebtedness to Dr. C.
Fred. Pollock, not only for his careful revision of the whole of the
proofs, but also for many and valuable practical suggestions. They
are much indebted to Dr. J. Goodwin Tomkinson for correcting the
proofs and revising the description of the eutaneous affections of the
auricle. They are further greatly indebted to Mr. Bertrand Seymour
Jones, of Birmingham, who revised the manuscript of the two
chapters on the nose and throat. To Professor Cleland’s kindness
the authors owe the introduction of some illustrations from Cleland
and Mackay’s Human Anatowmy.  Professor Stockman has kindly
looked over the Formule,

12 Woobnsine Prack,
Grascow, Felruary, 1909,
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DESCRIPTION OF PLATE 1.

Right normal tympanic membrane, showing manubrium, short process, umbo,
cone of light, membraoa fluccida. (See p. 10.)

Left normal tympanic membrane, more transparent than No. 1, showin
through the membrane, postero-superiorly, the junction of the incus emg
stapes, and, ;Lnst-ﬁru-inferiwly, the entrance to the fenestra rotunda as a
somewhat darker semilunar area. (See p. 11.)

Indrawn right tympanic membrane, showing foreshortened manubrium and
more tense posterior fold—from lad aged 17, who had been dull of hearing
for a year from exudative catarrh of middle ear. (See p. 370.)

Left normal tympanic membrane, showing also long process of incus above
and behind, seen through the membrane. (See p. 11.)

Right normal tympanic membrane, showing long process of incus above and
behind and also, below and behind, the darker semilunar area indicating
the entrance to fenestra rotunda; the membrane has a pinkish colour
reflected from inner tympanic wall. (See p. 11.)

Indrawn right tympanic membrane from boy with post-nasal adencids and
enlarged tonsils; defective hearing for 2 years; membrane opaque, but
aver the enlarged posterior fold it is congested ; case of muco-serous catarrh
with obstruction of Eustachian tube. (See p. 370.)

Circular opacity of right tympanic membrane, from woman aged 52 years;
hearing very defective for years owing to chronic *“dry” catarrh of
middle ear. (See p. 384.)

Left tympanic membrane, opacity with blnish tint; deaf for several years
owing to adhesive catarrh of middle ear; from woman 42 years of age,
{(See p. 384.)

Cicatricial right tj'm}:anic membrane, showing adhesion to promontory and
fenestra rotunda; head of stapes, visible above promontory, projecting
through adhering membrane; small caleareous pateh antero-inferiorly.
Result of a past suppuration in girl aged 15. (See p. 262.)

Right tympanic membrane, with oval cieatrix behind the handle of the
mallens ; handle and membrana flaceida injected ; from man 40 years of
age, with very defective hearing and indications of labyrinthine trouble.
(See p. 256.)

Left tympanic membrane, with crescentic calcareous patech in front and

below the handle of the malleus ; frnm‘}girl 21 years of age with moderate
deafness, who had otorrheea in childhood ; dry for some time. (See p. 256,)

Left tympanic membrane showing rosy tint behind umbo due to reflection
through the membrane from the congested promontory; otherwise normal
looking ; from patient with otosclerosis complaining of marked and increas-
ing deafness and tinnitus. (See p. 396.)

Left tympanic membrane, presenting a saccular bulging postero-inferiorly,
concealing the greater part of the handle of the mallens; from woman
22 years of age suffering from acute otitis media. (See p. 251.)

Large exostotic growth coming from the postero-inferior meatal wall of
right ear; very small one above and in front, behind this short process
of malleus visible ; narrow portion of tympanic membrane seen above and
in front of the large tumour. (Sec p. 206.)

Exostosis springing from roof of external meatus; sickle-shaped portion of
tympanic membrane visible. (See p. 206.)
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DESCRIFTION OF PLATE 11

Indrawn tympanic membrane (left); serouns exudation in tympanic cavity ;

boy aged 14 years; dull of hearing for 3 months, from exudative middle
ear catarrh ; greatly improved by inflation. (See p. 371.)

Hypermemia of left tympanic membrane at manubrivm, membrana flaccida
and periphery (after syringing); membrane otherwise bluish grey; from
woman aged 18 years, with long-standing defective hearing from chronie
“dry ™ catarrh. (See pp. 194 and 384.)

Left tympanic membrane, with radiating vessels from case of acute otitis
media at the stage when the inflammation is passing off. (See p. 366.)

Reddish yellow bulging above and behind right t:,a'mlpani-:: membrane ; from
man 35 years of age, 24 hours after the beginning of an acute otitis media.
(See p. 251.)

Left tympanic membrane from man recovering from acute purulent otitis
media of 5 weeks’ duration ; usual landmarks obliterated ; injected vessels ;
short process seen antero-superiorly ; behind and below white spot indi-
cating seat of recent perforation. (See p. 253.)

Right tympanic membrane from man aged 30, suffering from acute purulent
otitis media; membrane congested, with small perforation at lower part
near periphery; normal landmarks of membrane gone; sodden whitish
epithelinm postero-inferiorly and antero-superiorly ; considerable muco-
purulent discharge for 5 days. (See page 253.)

Right nipple-shaped perforation springing from postero-superior part of
membrane ; drop of pus at apex of mipple; antero-inferior part of meatal
wall seen; acute purulent otitis media (influenzal) of 2 months’ duration
in man 60 years of age; ultimately complicated with mastoid empyema
which had to be operated upon. (See pp. 253 and 280.)

Left tympanic membrane with round perforation in centre; from woman
40 years of age suffering from acute purulent otitis media of 3 weeks'
duration. (See p. 253.)

Large perforation of right tympanic membrane; a few vessels on inner
wall of tympanum, the latter being pink and moist ; remnant of membrane
greyish white; lower part of shortened manubrium :ijacting into upper
edge of perforation; discharge for 7 years from man 30 years of age. -(See
p. 254.)

Almost total destruetion of tympanic membrane (left), narrow rim remaining ;
inner wall of tympanum pink ; greyish white cholesteatomatous material
coming down from attic above ; otorrhea from childhood ; girl aged 19.
(See p. 301.)

Small perforation in left membrana flaccida, above short process; cholestea-
toma seen in perforation ; man aged 28 years, with otorrheea for 10 years ;
other ear uimi‘&r]:—,r affected. (See pp. 254 and 301.)

Greater part of left tympanic membrane destroyed; only manubrium and
part in front of it remaining; articulation of incus and stapes shown at
postero-superior quadrant; promontory and entrance to fenestra rotunda
geen ; boy 16 years of age who had otorrhecea for many years; now dry;
condition suitable for **artificial drum.” (See pp. 255 and 254.)

Exuberant granulation tissue oceupying the inner half of meatus ; the meatal
wall seen at circumference. Man 33 years of age, suffering from otorrhaa
for 15 years. (See p. 258.)

Oval cicatrix in front of and involving umbo; lower end of handle gone
from man aged 36 years who had otorrhea in boyhood. (See p. 236.)

Opacity of the whole of the right tympanic membrane, with bluish tinge
{right); handle slightly bypersemic but not indrawn; chronic *‘dry”
catarrh of 5 years’ duration in man 30 years of age. (See p. 384.)












DESCRIPTION OF PLATE IIL

No. 1. Right tympanic membrane, with pin-point perforation in front of and
below handle ; semilonar calcareous deposit behind, with small ecchymotic
spot in centre; recovering from acute purulent otitis media. (See pp.
253 and 256.)

No. 2. Oblong perforation in left tympanic membrane, in front of faintly defined
manubrium ; membrane greyish with pink patches; chronie purulent
otitis media in man aged 49. (See p. 253.)

No. 3. Oval perforation in front of manubrinm (left); two opaque spots l%oﬂtari.m]_‘,l' ;
perforation pink in colour and yielding secretion ; from girl aged 13,
with otorrhea for some months. (See p. 253.)

No. 4. Right kidney-shaped perforation; inner wall of tympanum (promontory)
pink in colour; remnant of tympanic membrane congested; handle and
short process faintly defined; antevo-inferior wall of meatus seen; man
aged 44, with otorrheea for 7 months  (See p. 254.)

No. 5. Right tympanic membrane, with round perforation below the umbo ;
elongated calcareous deposits in front of and behind the q::rfomtiﬂn;
inner tympanic wall at perforation pink; man aged 34, with otorrhea
for 6 years. (See pp. 253 and 254.)

No. 6. Globular mass of granulation tissue protruding out of large perforation
in left tympanic membrane ; short process and upper part oi handle seen
above and in front of the mass; antero-inferior meatal wall seen; man
aged 20, with otorrhwa from childhood, following scarlet fever. (See
p- 258.)

No. 7. Two polypoid growths sprouting from posterior part of right tympanic
cavity through large perforation; short process of malleus remains ; below
that anterior part of perforation seen; Fﬂ.ﬂ. aged 18 years, with otorrhea
for several years. (See p. 258.)

No. 8. Large perforation in left membrana Haccida, with dark brown secretion
on inner wall; lower end of handle congested; woman aged 49, with
otorrheea from childhood. (See p. 254.)

No. 9. Destruction of left tympanic membrane; only narrow rim left with stum
of manubriom a.mf short process; head of stapes visible; inner wa
of tympanum pale yellow, and postero-inferiorly is seen the entrance
to fenestra rotunda. (See pp. 254 and 255).

No. . Large dry perforation in posterior half of right tympanic membrane ; lower
edge adhering to inner tympanic wall ; entrance to fenestra rotunda seen
behind with bulging promontory in front of it; two calcarecus deposits
front of manubrium; man aged 21, result of chronic otorrheea, now dry.

(See pp. 254 and 256.)

No. 11. Right kidney-shaped perforation; inner wall of tympanum pale yellow
and dry; caleareous deposit in front of manubrinm; hyperemia behind
and above bandle; man aged 20 years, with a past otorrheea ; ear dry
for several years. (See pp. 264 and 236.)

No. 12. Large destruction of right tympanic membrane; inner tympanic wall
:,re%lnwinh, showing entrance to fenestra rotunda behind, with the bulging
promontory in front of it; only upper part of manubrium remains, with
greyish remnant of membrane behind it; wvarrow rim of membrane
ronnd periphery ; postero-superior meatal wall seen (congested). (See p. 254.)

No. 13. Left tympanic membrane converted into cicatricial tissue partially adherent
to inner tympanic wall; part in front of manubrium whitish ; above and
behind there iz head of stapes with stapediuns tendon; resalt of old
purnlent disease, in man aged 45 years. (See p. 262.)

No. 14. Large transparent cicatricial or atrophied collapsed part of left tympanic
membrane behind manubrium ; throngh this can I?: seen long process
of incus and stapedius tendon, also promontory below ; remnant of tympanic
membrane pinkish; from boy aged 12, with otorrhea for 2 years, ear
dry for considerable time. (See pp. 256 and 372.)

No. 15. Same tympanum as No. 14, after inflation by Politzer's method, showing
thin atrophied or cieatricial tissue blown out like a bladder; scon after-
wards it became collapsed as before. (See pp. 256 and 372.)









MANUAL OF
DISEASES OF THE EAR.

INTRODUCTORY NOTE.

MAIN ANATOMICAL AND PHYSIOLOGICAL DIVISIONS.

Ix the organ of hearing the physiologist recognizes—I1st, the peri-
pheral part, for the conduction of sound; and, 2nd, the central part,
more immediately connected with the pereeption of sound.

The part for the conduction of sound is divided by the anatomist
into the external and the middle ear. The external ear is subdivided
into the auricle and the external auditory canal: the middle ear
into the tympanum, the Eustachian tube, and the mastoid cells.

The part for the perception of sound is called the internal ear.
This includes the labyrinth and the auditory nerve; the labyrinth
being divided into the vestibule, the semicireular eanals, and the
cochlea. These contain the labyrinthine fluid and certain membranous
structures, which support the terminal ramifications of the auditory
nerve.

The external is separated from the middle ear by the tympanic
membrane, while the internal is separated from the middle ear by
the membrane of the fenestra ovalis and the membrane of the fenestra
rotunda,

A short anatomical and physiological account will be given in con-
nection with each of the divisions of the ear by way of introduction
to the description of their diseases. It is not, however, intended
to treat the anatomical and physiological aspeets of the subject

exhaustively, but rather to draw attention to those points which
A






CHAPTER L

METHODS OF EXAMINATION.

THESE may be conveniently divided as follows :

I. Examination of the superficial or visible parts of the ear.

II. Examination of the tympanum through the external meatus.
IT1. Examination of the middle ear through the Eunstachian tube.
IV. Examination of the pharynx, nasal passages, and naso-pharynx.

V. Methods of testing the hearing and localizing the seat of a

defect.

VI. The order of examining a patient.

I. EXAMINATION OF THE SUPERFICIAL OR VISIBLE PARTS OF
THE EAR.

As the chief and most important parts of the organ of hearing lie
concealed from view in the interior of the temporal bone, we have, in
the examination of these deeply seated structures, to employ certain
instrumental aids. While these are essential to the due investigation
of the ear, we must not neglect the examination of the outer or
superficial parts with the unaided senses, for in this way we may
derive important information.

Auricle and External Meatus. The various conditions of the
auricle may be thus readily recognized, such as the presence of
cutaneous affections, morbid growths, congenital malformations, haema-
~ tomata, injuries, and displacements. 1If the auricle be pulled backwards
and the tragus pressed forwards we may, with the aid of good direct
light, see well into the external meatus: and, in the case of a wide
canal, we may even secure a glimpse of the tympanic membrane,
Purulent secretion or granulation tissue may be seen, or even a
polypus (Fig, 1) protruding from the external orifice: and these
usually point to a purulent affection of the deep parts. Such conditions
as excess of cerumen, exostosis, eczema, thickening of the walls of the
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canal, and furunculi, may also be discovered by simple inspection, and
the existence of the last would necessitate great caution in intro-
ducing a speculum lest pain or injury be caused. Even a plug of
eotton wool in the orifice may yield
information by the presence and odour
of secretion wpon it.

Mastoid Region. DMuch valuable
information may be gained by simple
inspection and palpation of the mastoid
region, especially in middle ear sup-
purations. A red painful swelling,
with or without fluctnation, cansing
displacement outwards and forwards
of the auricle, would denote mastoid
periostitis, or a sub-periosteal escape
Fin: 1= Palype geotrsding Trom extemil of pus from the interior of the cells.

A hard brawny swelling lower down
would point to the escape of pus from the cells at the apex into the
digastric groove—DBezold's mastoiditis.  Pain on  pressure, without
redness or swelling, especially in front of the lower part of the
mastoid, along with acute profuse purulent discharge from the
ear, would probably mean a mastoid
empyema. - In similar ecircumstances,
pain on pressure hehind the mastoid,
especially with fulness, would raise
the suspicion of lateral sinus involve-
ment. A discharging sinus behind
the auricle points to caries or necrosis
in the mastoid cortex, while a depressed
bony cicatrix indicates the seat of an
old sinus or of an operation cavity.

Glandular Structures. The glan-
dular structures are often tender and
swollen in purulent ear disease, espe-
cially the glands behind the ramus of E A
the jaw and lower down in the neek. Fo. 2.—Facial aspect in deafness associated

: : with post-unzal growths,

There may be simply inflammatory

swelling, or an abscess, or tubercular mischief. The mastoid glands
and those over the parotid, as well as the parotid itself, may also
be involved—pain and swelling of the mastoid glands are sometimes
mistaken for mastoid periostitis. Involvement of the glandular struc-
tures in the neighbourhood of the ear calls for careful examination
through the meatus, when a perforation with purulent discharge will
often be found to he the real source of the glandular mischief.
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Facial Aspect. The facial aspect may yield information, especially
if there be post-nasal adenoids, when the open mouth, the compressed
nostrils, and the dull expression are characteristic (Fig. 2). Facial
paralysis, generally unilateral, is not infrequently observed, and is
generally associated with purulent ear disease, especially in children.
In persons who are very deaf, the keen watchful eye, while striving to
read the face of the speaker, is often noticeable.

II. EXAMINATION OF THE TYMPANUM THROUGH THE EXTERNAL
MEATUS.

In order to survey in all their detail the deep parts of the external
meatus, the tympanic membrane and the interior of the tympanum,
We Ted piirp., first, to remove or turn aside any obstructions in the canal
of the ear; second, to straighten the curve of the canal ; and third, to
reflect light into the interior,

During examination the patient should be seated on a revelving arm-chair
of simple design, constructed of some plain polished wood, and having a straight
back to which an adjustable sliding head rest can be attached. Such a chair is
equally well suited for nose and throat work.

Removal of Obstructions in the Meatus. The view of the deep
parts of the ear is very frequently obstructed by hairs, particles of

e e e B ) el

Fic. 3, —Cotton holder.

cernmen, epidermic scales, purulent secretion, ete. The aural speculum
sutfices to push aside the hairs. The cotton holder (Fig. 3) is the
safest instrument to employ in removing other substances. It consists
of a piece 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 cotton

_—

Fro. 4.—Aural probe.

wool is firmnly wound into a cylindrical shape. Metallic instruments,
such as forceps or a probe, may be required to remove scales or
particles of cerumen. The cautious use of the probe (Fig. 4) often
yields valuable information as to the presence of granulation tissue,
polypi, or furunculi. Such instruments should only be used when
the inside of the ear is properly illuminated, so that the eye may
guide the hand. A permanent difficulty is presented by an un-
usually prominent antero-inferior meatal wall, which in certain cases
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may admit of only the postero-superior quadrant of the tympanic
membrane being seen. For the removal of purulent secretion or an
excess of cernmen syringing the ear is usually required in order to
see the deep structures.

Syringing the Ear. A piston syringe (Fig. 5) is generally the most efficient. [t
showld be furnished with a fived ledge, or other contrivance to prevent the slipping
of the index and middle fingers when the piston is being pressed down. The
nozzle should not exceed an inch and a
half in length, should be slender, and should
not have a knob-shaped extremity. If the
nozzle is too thick, or if it has a bulbous
end, the canal of the ear is liable to be
stopped up by it, and the injected fluid,
having difficulty in passing out again, may
produce dangerous pressure on the deep
parts. A vessel (Fig. 5) of a suitable size
and shape is required to receive the fluid
as it issues from the ear. The comfort of
the patient is not unworthy of our attention,
and the drenching which patients some-
times undergo, not to mention the trickling
of water down the neck and under the

Pic: 5. Mook sxvinging the sae collar, must be avoided when syringing the
ear. The point of the nozzle of the syringe
should be placed in contact with the roof of the canal, just within the external
orifice. At the same time the auricle should be pulled npwards and backwards
with the left hand, so as to remove the curve of the canal. When the object of
syringing is to remove pus or other inflammatory produocts, the syringe should be
used efficiently but gently, and with interruptions. A powerful stream of fluid
propelled against the softened or perforated tympanic membrane may easily do
injury. After syringing, the fluid which remains in the anditory canal should
be allowed to drain out, and then the passage is to be dried with absorbent
cotton fixed on a cotton-holder (Fig. 3). A plug of cotton wool should be worn
in the meatus for a few hours after syringing. In some persons syringing the
ear, even when it is done with caution, excites giddiness, and more rarely,
nausea and vomiting. These effects are more likely to be produced when the
tympanic membrane is perforated, and especially when excessive force has been
used, and when cold fluid is employed. The fluid may be simple water, as in
the removal of cernminous collections, or water medicated with some antiseptic
substance, and it should always be pleasantly warm, say at a temperature of
about 100° F.

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-
shaped tube, about an inch and a half in length, composed of either
gilver (Fig. 6) or vuleanite (Fig. 7). The metallic ones are the most
suitable, especially those known as Gruber's, which have an oval lnmen
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at the inner end. Four sizes are necessary in order to fit the various
widths of the external meatus in different persons and at different
ages. Griinfeld has, by connecting an oval mirror to the outer opening
of a speculum with a hinged joint, constructed a demonstration

ooos OOOO

Fua, G.—Gruber's specalum, Fue. 7.—Politzer's vuleanite speculum,

speculum, so that an observer looking at the mirror may see the
reversed image of the tympanic membrane. Long narrow specula are
to be avoided, unless in practised hands, as they are apt to cause pain
by being introduced too far.

Reflecting Mirror. The best method of illuminating the 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 a
small hole in the centre, and have a focal distance of from three to five

Fin. 8. —Concave perforated mirror with handle.

inches. It is used either with a handle (Fig. 8) serewed on to the
metallic back, or, if the right hand requires to be free, as is usually the
case, it 1s attached to a head-band by means of a ball and socket joint,
or to a metallic head spring, or a spectacle frame, and is thus supported
in front of the eye of the operator (Fig. 9). For persons with faulty
refraction a proper lens may be fitted behind the perforation in the
mirror, or suitable spectacles may be worn.

Source of Light. Bright diffuse daylight, especially the light re-
flected from white clouds or a white wall, affords the best illumin-
ation. The direct rays of the sun show very minute changes on the
membrane and may partially illumine the interior of the tympanum,
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It is usually necessary, however, especially in this country, to employ
artificial light, which, it is to be noted, imparts a reddish-yellow tint
to the parts. Either lamp-light or gas-light will serve the purpose,
and, in the latter cage, an Argand burner, or preferably an incandescent
gas burner, having a long
glass tube covering the
light, and supported by
a suitable wall bracket
or table standard, is most
suitable.  An incandes-
cent electric lamp, with
frosted glass, 32 candle
power, or the still more
powerful Nernst lamp,
affords excellent illumin-
ation, used along with
a reflecting mirror; it
has the advantage over
gas or oil of being cooler,
Fio. 0. —Examination of the ear with forchend wirror and and therefore more com-
sy lum,

' fortable to the patient.
A portable oil lamp or Baber's spirit lamp is useful for the bedside.
The oxy-hydrogen limelight is used by some for delicate operative work.
The Photophore or incandescent electric lamp, introduced by Trouvé,
fixed on the forehead and supplied with a storage battery, is some-
times employed, or the electric lamp may be attached to the front of
the mirror, It is sometimes desirable to magnify the parts. For this
purpose a suitable bi-convex lens is fixed to the wide opening of the
speculum, or, for a less magnifying effect, one of longer focal distance
may be placed at the back of the mirror, behind its aperture, but
arranged so as to be capable of removal when the magnifying effect 13
not desired.

Mode of using the Mirror and Speculum (Fig. 9). The examiner,
having the mirror adjusted in front of the right eye, moves his head
sufficiently near to the patient’s ear (which should be in shadow),
manipulating the mirror so as to direct the retlecting surface towards
the light, which is reflected into the meatus. The auricle is now held
between the left index finger in the concha, and the middle finger
behind the auricle, and gently pulled upwards and backwards in order
to straichten the canal, while the right thumb presses the tragus for-
ward. In this way, without a speculum, we may see well into the
meatus, and even as far as the tympanic membrane. We may thus
detect excess of cerumen, pus or mucus, granulation tissue or a polypus,
eczema or a furunculus, or stenosis. It is important to inspect the
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meatus in this way before introducing the speculum, which might
readily conceal such a condition as eczema of the orifice, or excite great
pain if there should be a furunculus. The
auricle being held backwards in the way
described, the speculum (which should be
as wide as possible and warmed) is held
by its outer edge with the right hand and
passed carefully in with a slight rotatory
movement, until the membrane is clearly
exposed by the light projected into the
speculum. The speculum is moved about
between the left thumb at its lower edge ; .
and the index finger in the concha, so that e, 10.—Position of fingers in using
the examiner may observe the different S

parts of the meatus and the tympanic membrane (Fig. 10).

Brunton's Speculum. This consists of a metallic tube, furnished with a hi-convex
eyve-piece at one end and an ear speculum at the other (Fig. 11). Light is admitted
through a wide funnel-shaped opening at the side and falls upon a perforated
mirror, set at an angle, from which it is reflected into the ear, passing back through
the perforation in the mirror to the eye of the observer. By means of Voltolini's
modification the column of air in the external meatus may be condensed and rare-
fied as with Siegle’s speenlum. This instrument is now but little used, being
inferior in simplicity and efficiency to the speculum and mirror. Owing to its
magnifying power it may be employed, in practised hands, for showing minute
changes.

Fis. 11.—Brunton’s aq‘mru]um with
suction tuls.

Fio. 12, —Biegle’s pneumatic speculum,

Siegle’s Pneumatic Speculum (Fig. 12) consists of a vuleanite
speculum screwed on to one end of a vuleanite eylinder, 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 cylinder has an
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aperture, over which a 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 india-rubber ball or a pump. The speenlum is fitted air-tight
into the external meatus, and, while we illuminate the interior by
means of the forehead mirror. we alternately rarefy and condense the
air in the canal either with the mouth, or by compressing and relaxing
the ball, or by Delstanche’s suction apparatus (Fig. 13). 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 meatus exactly. During
rarefaction the tympanic membrane is seen to move outwards, especially
above and behind. A cicatrix or atrophied portion will bulge outwards.
It there is rigidity of the membrane or adhesion to the inner tympanic
wall, no movement or only a slicht one will be perceived. A small
perforation may be located by observing aspirated secretion at a point
in the membrane. Used with an electro-motor, this instrument is
now much used in treatment (see p. 86).

Fug. 14.—0uter aspect of right
tympanic  membrane — double
the natural size; a, short pro-
cezs ; & middle of manubriom ;
¢, umbo: o, cone of lght: e
mombrana flaccida ) f, posterior
fold; g, long process of incus
Fra, 15, —Delstunclie’s snetion apparatus, shining through the membrane.

Conditions revealed by Speculum and Mirror. We note the condition of the
external canal, 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 : purnlent or mucous secretion,
epidermic material, granulation tissue, polypi, hyperostosis or exostosis, cutaneons
thickening or swelling, or furunculi.

Appearance of the Normal Tympanic Membrane ( Fig. 14, also Colonred Plate 1.,
Fig. 1). In health this structure presents by daylight a pearl-grey shining surface,
darker in front of the handle of the malleus, with a general concavity ontwards,
and such an obliquity that the upper and back part is nearer the eye of the
observer and more easily seen than the lower and front part. Its most prominent
feature iz the Aandle of the mallews or manubrivm, a bony ridge, varying in size in
different persons, but broader at the upper end, extending from the antero-superior
pole of the membrane downwards, backwards and slightly inwards to a point
somewhat below the middle, where it ends in a grey spade-like expansion—the
winbo.  From the obliquity of the membrane the posterior side only of the handle
is seen, the anterior being concealed and in shadow. The upper end of the handle
appears as a small rounded white knob, the short process. Extending from the
lower end of the handle, downwards and forwards, there is usnally a bright
veflection termed the cone of fight, with the apex at the umbo. This varies in
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1.] APPEARANCES OF TYMPANIC MEMBRANE. 11

different persons, and is often broken up into several parts or veduced to one little
spot ; these varieties have but little significance.  From the short process a narrow,
more or less distinet fold, passes backwards—the posterior fold—and a less distinct
one in front, the anterior fold. The small area above the short process and these
two folds is known as the membrana flaccida, ov Shrapnell's membraie, which ocenpies
the Rivinian segment, and varies in size. When the tympanic membrane is
specially transparent (Coloured Plate 1., Fig. 2), we may see the long process
of the incus through it as a whitish streak, slightly behind and parallel with
the upper part of the handle, and from its lower end the posterior crus of the
stapes may be observed passing backwards, forming with the incus an elbow-
shaped appearance ; even the tendon of the stapedius may in some cases be
discernible. Oceasionally there is also visible helow and behind a dark semilunar
area—the depression of the fenestra rotunda on the inner tympanic wall ; while,
behind the umbo, a yellowish-grey colour may be reflected from the promontory.

Abnormal Tympanic Membrane without Perforation (see Coloured Plates).
We note the colour, polish and transparency of the drum-head. We may observe
one or other of the following changes—hyperaemia, especially along the manubrium
or on the membrana flaccida-—a yellowish-green moist appearance indicating
secretion in the tympanum—Ilocal or general opacities or caleareous deposits—a
dark depressed area indicating a cicatrix—bulgings which may be reddish, bluish
or yellowish, frequently above and behind,—a foreshortening of the handle of the
wallens, with increased prominence of the short process and folds, indicating the
indrawn membrane—the incus, stapes or promontory seen through an atrophied or
transparent membrane—an abnormally prominent and large manubrinm or a thin
atrophied one. i

Abnormal Tympanic Membrane with Perforation (see Coloured Plates). If
a perforation exists we should note its size, shape and situation ; the presence or
abizence of zecretion ; the state of the mucons membrane on the inner tympanie
wall, whether it is pale and dry, or secreting, congested and swollen, or the seat of
granulations or polypi. Observe if the bandle of the malleus is shortened, absent
or adherent to the inner tympanic wall ; if the inens or stapes is exposed by the
perforation above and behind ; if we can see the bulging promontory or the niche
of the fenestra rotunda. We should observe the appearance of the remnant of the
membrane. Is it greyish, white or congested ; thickened, opague or the seat of a
caleareous deposit ; or does it adhere to intra-tympanic structures ?

ITT. EXAMINATION OF THE MIDDLE EAR THROUGH THE .
EUSTACHIAN TUEBE.

This consists mainly in observing the effects produced when com-
pressed air is forced into the pharyngeal mouth of the Eustachian
tube, termed inflation of the middle ear. We shall consider, first,
the methods of inflating the middle ear; and, second, the information
derived from these methods. The therapeutic value of inflation will
be considered elsewhere (see p. T6).

There are three methods of inflation usually practised :

(A) Catheterization.
(B) Politzer's method.
(c) Valsalva's method.
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(A) CATHETERIZATION OF THE EUSTACHIAN TUBE.

A snitably formed tube—the FEustachian catheter—is passed
through the inferior meatus of the nose into the pharyngeal opening

Fie. 15.—VYertical section of hewd, showing catheter introduced into the mouth
of the Eustachian tube (after Politzer); a, superior spongy bone ; &, middle spongy
hone ; ¢, inferior spongy bone ; o, hard palate ; ¢, posterior end of inferior spongy
hone ; 1, mouth of Eustachian tube, with bulging above and behind ; g, Rosenmiiller's
fossw ; &, soft palate.
of the Eustachian tube (Fig. 15), and then a current of air is forced
through the catheter.
Eustachian Catheter (Fig. 16). This is a tube about six inches
in length, made of either silver or vulcanite, curved at one end. The

outer end is widened for receiving the mouth-piece of an india-rubber

. e

Fig, 16.—Yuleanite Eustachion eatheter,

bag, while the inner end is narrower for insertion into the mouth of
the Eustachian tube. 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 eflicient
catheter is one which is fairly wide, and has a strongly curved beak.
A ring is attached to that side of the outer end of the catheter which
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corresponds with the concavity of the beak, so that, when the
catheter is introduced, the situation of the ring informs the operator
of the position of the beak, Vuleanite 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 obstruc-
tions which may exist in the nasal passages.

Precautions before using the Catheter. Defore using a catheter
it is well to inspect the nasal passages by means of a mirror and
speculum (Fig. 17), in order to ascertain if any obstruction exists to

Fia. 17.—Auterior rhinoseopy.

the passage of the catheter, and the nature of it. The application
to the mucous membrane of the nose of a 10 per cent. solution of
eocaine on cotton wool diminishes the sensifiveness and widens the nasal
passage, A current of air should also be forced through the catheter
to test its permeability. Doth patient and operator should he seated,
the face of the former being well exposed to the light. As most
patients tend to move the head backwards, while the catheter is being
introduced, the back of the head should rest against some firm
support.

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 four fingers of the surgeon’s
left hand rest on the patient’s forehead and bridge of nose, while the
thumb gently presses up the tip of the nose. The catheter is held like
a pen between the thumb and first two fingers of the right hand, and
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the point of its beak is placed lightly within the nostril 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, with the point of the beak kept tn contact with the tloor until
it touches the hard posterior wall of the mnaso-pharynx. When in-
troduced 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 apt to
be excited.

Second Stage of Catheterization. This 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.
Politzer 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 postero-
superior border of the mouth of the Eustachian tube. Liwenberg's
plan consists in turning the point of the catheter inwards towards
the opposite side, and then withdrawing it until the beak hooks
round the posterior edge of the nasal septum. The catheter (held
between the thumb and index finger of the left hand while the
other three fingers rest on the bridge of the nose and the forehead)
is now rotated downwards and outwards, so as to deseribe a half
circle, when the point is usually at the mouth of the tube. These
methods possess the advantage of having well-marked and fixed
anatomical guides, namely, the ecartilaginous projection behind the
mouth of the Eustachian tube, and the posterior edge of the nasal
septum, respectively. Another method consists in withdrawing the
catheter till the beak is opposed by 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.
When the point of the beak is in the mouth of the tube, the ring
should be directed towards the auricle of the same side.

Difficulties in the First Stage. These are due to obstructions
encroaching upon or even obliterating the free space between the outer
and the inner wall of the nasal passage. The most common of these
are deflections or spurs on the septum or an enlarged inferior turbinal,
or, still worse, both combined. By a little manipulation the surgeon
is generally able to overcome the difficulties, or a thinner catheter and
one having a smaller curve may be tried. The use of cocaine is of
great serviee by shrinking the mueous membrane and widening the
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passage. Occasionally it may be necessary to infroduce the catheter
through the opposite nostril. In this case an instrument is used
- having a very long beak and a pretty strong curve: it is passed in
the way already deseribed, 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 is, the side upon
which we wish to operate.

Difficulties in the Second Stage. In regard to this stage, there
is sometimes diffieulty in turning the beak of the catheter. This may
be due to the catheter having slipped into the middle meatus or to the
space between the posterior edge of the nasal septum and the mouth
of the tube being unusually small, or the free space of the naso-
pharynx may be diminished by swelling of the mucous membrane or
by post-nasal growths, We can overcome these difficulties by keeping
the point of the catheter on the floor of the inferior meatus or by
using a catheter having a short and slightly curved beak. Spas-
modic contractions of the pharyngeal musecles may hinder the turning
of the catheter: these pass off when the patient breathes deeply a
few times through the nose. The contact of the catheter with the
mucouns membrane of the nose or pharynx sometimes excites coughing,
sneezing, or retehing, but it is sufficient simply to let go the
catheter until these pass off. There is occasionally slight bleeding,
but rarely more than a stain of blood on the beak of the catheter
18 seemn.

Third Stage of Catheterization. This consists in inflating air,
by means of an air-bag, through the catheter into the middle ear.
During inflation the catheter is retained in sifw most conveniently by
being held between the thumb and index finger of the lett hand, while
the hand is steadied by resting the other three fingers on the forehead
and bridge of the nose (Fig. 18).

The air-bag (Fig. 19) is a pear-shaped india-rubber balloon, of a size
capable of containing eight or ten ounces of fluid, furnished with a
tubular mouth-piece, somewhat conical in shape, so as to fit accurately
into the outer opening of the catheter. While the catheter is being
mtroduced, the air-bag may be conveniently held in the left arm-pit of
the surgeon,

The mouth-piece is placed in the outer opening of the catheter
(Fig. 18), and the bag is then firmly compressed laferally between the
four fingers and thumb, so as to force the air into the catheter. Before
relaxing the hand, the mouth-piece of the bag should be withdrawn
from the catheter, and then the bag allowed to fill with air. Three or
four compressions of the bag are generally sufficient. If the patient
swallows during ecompression of the bag, the air usually passes in more
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freely, owing to the contraction of the tensor palati muscle. The
surgeon must be careful not to push the catheter inwards while
compressing the bag, which must at first be done gently, till he is con-
vinced by the amount of resistance that the point of the catheter is
really in the mouth of the tube, and not pressing on the mucous
membrane.  If, during compression of the air-bag, the point of the
catheter is forced through the mucous membrane, the air may pass

Fio. 18. —Catheterization.

Fii. 19, —Catheter inflating bag,

under the mueous membrane and produce emphysema of the neighbour-
ing parts, such as the soft palate, uvula, cheek, or neck. If the hand
meet with great resistance, while attempting to compress the bag, we
should not persist, but rather re-adjust the catheter, as the point is
probably not engaging the mouth of the Eustachian tube. With this
precaution, emphysema will be an extremely rare accident and can
never prove a serious complication.

After use, the catheter must be cleansed by syringing with very
hot water and then placed in a 5 per cent. solution of carbolic acid
in water till again required, when it is syringed with very hot water
before use. Metallic catheters can be sterilized by boiling. In
syphilitic cases it is imperative that the patient have a special catheter
reserved for his use.

Bustachian Bougies. When catheterization fails in opening the tube
sufficiently to allow of a stream of air passing into the tympanic cavity,
the erperienced surgeon is justified in attempting gradual mechanical dilatation
by means of thin gum bougies with olive-shaped, conical or cylindrieal points
which, before use, may be dipped in liquid vaseline or other medicated substance.
A series is required ranging from a half to one millimetre in diameter. An
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olive-shaped one is the most unseful in overcoming a stricture.  Bougies are intro-
duced through a catheter, which is better to be short and to have an acutely
curved beak. The point of the bougie should be introduced as far as the
tympanic end of the Eustachian tube, the length of which is an inch and a
half. The length of the catheter should be marked off with ink on the bougie,
s0 that when the latter is passed into the catheter (properly introduced into the
Eustachian tube) we may know from the ink-mark when the point of the bougie
has reached the inner end of the catheter. A second mark is made an inch and a
half from the other, visible when the bougie is introduced, which informs the
operator how far into the Eustachian tube the point of the bougie has at any
moment reached. The bougie should remain in position for from five to ten
minutes, It should be cautiously and slowly introduced. Diffieulty in passing
a bougie may not be due to constriction but to folds of the mucous membrane.
several efforts at different times may be necessary before its complete introduc-
tion is possible.  Air afterwards enters the tympanie cavity by the catheter
more fully and freely, and there is often rvelief to the deafness and subjective
sounds. If its action prove favourable the bougie may be introduced twice a
week for several weeks,

(B) POLITZERS METHOD OF INFLATING THE MIDDLE EAR.

We pass now to the very important method of inflating the middle
ear (Fig. 20), named after its discoverer, Professor Adam Politzer, of
Vienna.

Description of Politzer’s Method. After the patient has taken a
small quantity of water into his mouth, the beak-shaped nasal piece of a
tube connected with an air-bag is placed about one-third part of an inch
into the outer angle of one nostril close to the floor, the nasal passages
being then completely closed in front
by ecompressing the nostrils firmly with
the thumb and index finger of the left
hand. The air-bag is then grasped by
the right hand; the patient is told to
swallow, and immediately after the bag

emptied into the closed nasal cavity ;
the bag must not be allowed to fill
with air till the nose-piece is removed
from the nostril. The closure of the
nasal ecavity posteriorly is effected in
the act of swallowing by the elevation
of the soft palate and its apposition to
the posterior wall of the pharynx, while 38
the sudden inerease of density in the  Fie. 20.—Folitzer's method of inflating
: i : * 5 the middle ear,

air contained in the shut nasal cavity,

produced by emptying the air-bag, overcomes the resistance in the
Kustachian tubes, and air passes freely into the tympana. In the act

B
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of swallowing, also, the contraction of the muscles of the Eustachian
tubes facilitates the passage of air into the tympana. If there is

Fig. 22, —Hoft nasal pieco.

Fro. 23 —Gardiner Brown's inflating apparatus.

Fie. 9. —DBottle-shaped inflating
hag.

diffieulty in making the inflation synchronize
with the act of swallowing, it is a good plan
to observe the larynx and compress the bag
when the larynx begins to rise in swallowing.

Modifications of Politzer's Method. The
ordinary method of swallowing may not yield
a successful result, or it may be impracticable,
as in young children, In such cases the vigorous
sounding of “ah” or the pronouncing of “hool,”
with prolonged emphasis on the “k” or the
act of erying in the case of a child, will often
prove successful. Blowing out the cheeks dur-
ing inflation, as recommended by Holt, often
proves a gooil substitute for the swallowing of
water. 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. If we desire a
greater ellect to he exercised upon one ear, we
may close the opposite ear tightly with the
finger, and cause the patient to ineline his head
well to the side on which the least effect of in-
Hation is desired. We can often tell by the
sense of resistance to the hand during com-
pression of the bag if the soft palate has closed
accurately.
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Instruments for Politzer's Method. The bag used may be the same
as for catheterization with a suitable nasal tube. Politzer himself
used a nasal tube shaped like a catheter, and connected to the mouth-
piece of the bag by means of a soft india-rubber tube, two or three
inches in length (Fig. 21). The beak-shaped extremity of the hard
nasal piece, which may be somewhat flattened, should be covered with
soft india-rubber tubing, which renders it less unpleasant, and less
likely to hurt the nasal mucous mem-
brane. A fresh piece of tubing should
lie affixed for each patient. A soft
nasal piece (Fig. 22) made of thick
india-rubber somewhat tlattened at the
side is perhaps less disagreeable than
the thin nasal piece, and is therefore
speclally suited for children and sensi-
tive persons; the nasal piece of Gardiner
Brown's inflating apparatus is also
suitable for children (Fig. 23). Mayer
& Meltzer have introduced a convenient
bottle-shaped bag with soft nozzle (Fig.
24). When thick olive-shaped nasal Fi6. 25.—Simple inflating tube for

3 3 = : children, or for aute-dnflation.
pieces are used with the intention of

completely closing ome nostril, there is apt to be reflux of air
rendering the inflation less efficient. An ordinary india-rubber
enema-bag of six or eight ounces capacity, with a piece of soft
india-rubber tubing covering and projecting from its hard ivory
mouth-piece, suits very well. In all cases great care should be taken
that the nose-piece is thoroughly cleansed and disinfected after use.
An adult patient may practise self-inflation by closing the nostrils
firmly over a nose-piece inserted into ome mnostril, while he himself
blows through the tube (Fig. 25).

Disagreeable Symptoms from Politzerization. Occasionally pain
in the stomach is set up, owing to insufficient closure of the pharyngeal
cavity, and the consequent passage of air down the w@sophagus; but
this is immediately relieved by eructation, or by a few full inspirations.
Temporary giddiness or tinnitus rarely results. There should only be
gentle pressure upon the bag at the first inflation, to prevent fright,
while if there is atrophy of the tympanic membrane rupture may
result from strong pressurve, especially if there iz marked Eustachian
patency ; also in acute tympanic inflammation only slight pressure
should be employed. The inflation may be quite successful and yet
the patient be unconscious of any sensation in his ear.
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(C) VALSALVA'S METHOD OF INFLATING THE MIDDLE EAR.

Valsalva's Method of inflating the middle ear consists in making
a foreced expirvation, with the lips closed and the nostrils firinly
compressed with the fingers. In this way, the air contained in the
naso-pharyngeal space becomes more or less condensed in proportion to
the strength of the expiratory muscles in the given case. Where the
resistance offered by the walls of the Eunstachian tube or by the
tympanic membrane is inconsiderable, the condensed air passes through
the Eustachian tube into the tympanic cavity, producing an unpleasant
sense of fulness or click in the ear. This method 18 often, however,
quite ineffectual, and, even in a normal condition of the middle ear,
many persons fail to inflate in this way. Where the membrane is
perforated it is more likely to be successful, in consequence of the
diminished resistance. Rarely Valsalva's method succeeds in inflating
the middle ear after the catheter and Politzerization have failed :
ils frequent repetition is apt to be detrimental to the hearing.

Negative Valsalva's Method. This consists in swallowing several times, while
the mouth and nose are closed. A rarvefaction of the air in the naso-pharyngeal
eavity is thus produced, and, provided the Eustachian tube is in a normal condition,
some of the denser air in the tympanum will pass into the naso-pharyngeal cavity.
A sensation of unpleasant pressure is experienced in the ear, which is removed
when the patient swallows in the ordinary way.

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

This information is mainly derived from auscultation, inspection,
and the effects npon the hearing,

*  Fia, 26, —Auscultation of the car durving cathoterization of the middle car,
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Auscultation of the Ear (Fig. 26). Valuable information is derived
from the kind of sound produced by the current of air on 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 meatus of
the patient is connected with that of the
surgeon by an india-rubber tube, thirty
imches long, termed the auscultation tube
(Fig. 27). This tube is furnished at
each end with an ear-piece, one for the
use of the surgeon, and the other for
the patient, Different sized ear-pieces
should be at hand in order to fit, without
holding, the particular meatus, and they
should have distinetive colours or shapes,
so that one may be reserved for the
surgeon. To prevent interfering with the
passage of sound from the patient’s ear to
the surgeon's, nothing should be allowed to touch or press upon the
auscultation tube when in use, while we must see that the ear-pieces
are not obstructed with any material, such as wax. It is important
that the student should familiarize himself with the sounds heard by
auscultation, and for this end he should always use the auscultation
tube while inflating.

Sounds heard during Catheterization. In the normal state the
sound has a distinetly blowing character, compared by Politzer to that
produced when we place the tongue against the hard palate and make
a quick expiration with the lips slightly apart. In undue patency, as
in oto-sclerosis, the sound has a fuller, drier, and more frictional
character than in the normal. When there is a thin fluid secretion in
the tympanum or Eustachian tube, it has a moist crackling or bubbling
character. A rongh vibrating sound generally indicates that the point
of the catheter is not properly inserted in the mouth of the Eustachian
tube. If the sound be weak, somewhat distant, or interrupted, there
18 usually obstruction in the Eustachian tube or tympanic cavity ; this
is confirmed if it become fuller and stronger when the patient swallows
at the moment of the inflation. When the tympanic membrane is
indrawn but movable, the sound is usually very distinet, and of a
clicking or thudding character. A crepitating sound may be heard
just after the inflation, due to the retraction of adhesions, etec.,
previously stretched. Probably the most characteristic sounds are
heard in perforation of the membrane. [f the perforation be small,
with Huid seeretion in the tympanum, there is a loud hissing sound,
with perhaps gurgling. When the perforation is large, a loud blowing

Fia, 27, —Auscultation tube.
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sound is heard, sometimes painful to the listener, and econveying a
sense of nearness: but, if there is narrowing of the tympanic end of
the Eustachian tube, the sound may be of a whistling or squeaking
character. Of course, when there is stenosis of the Eustachian tube
these perforation sounds are not heard,

Auscultation during Politzerization (Fig. 28) does not yield us
so much or so distinet information as by catheterization, because there
may be an absence of sound during Politzer's method, or the sound

Fig. 28.—Auscultation during Politzerization.

caused by the act of swallowing may mufile the weaker sounds in the
ear. The practised surgeon, however, i1s often able to hear many of
the sounds, which have been deseribed as heard during ecatheterizing,

i

such as the “ perforation rille,” the well-marked sound heard when the
indrawn tympanic membrane veturns to its proper position, or when

there is secretion in the tympanum.

Auscultation during Valsalva's Experiment does not yvield much informa-
tion. Its chief value is in diagnosing a perforation Ly the well-marked hissing
sound, caused by the .passage of the air through the perforation. During the
negative Valsalva's experiment theve iz oceasionally heard a slight erackling sound.

Inspection of the Membrane during Inflation. During Valsalva's
method we may get evidence of a perforation by the appearance of
secretion at a point in the membrane, or we may observe an outward
movement of the membrane, especially at the postero-superior part,
while during the negative method it may be seen to recede. More
important information is derived from inspecting the memlrane
during Politzerization or catheterization. By a little practice the
examiner is quite able to inflate by Politzer’s method and inspeet
at the same time. We may make out in this way the site of a
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perforation by observing air bubbles being projected outwards during
inflation, or thick secretion protruding like a ball from the orifice.
If secretion is in the tympanic cavity without a perforation, we may
see little circles through the membrane after the inflation, or its colour
may change owing to the membrane being freed from the inner wall
of the tympanum. When the membrane is indrawn and movable, we
may see the unfolding outwards of the membrane with change of
colour. A cieatrix or an atrophied portion will be seen to bulge ont
like a bladder; and, if watched, these bulgings will be seen to disappear
shortly afterwards. The general mobility of the membrane may also
be ascertained by inspection during inflation. These various eflects
also demonstrate the permeability of the Eustachian tube.

Ear-Manometer. This gives ocular demonstration of the changes in the
density of the air in the tympanum produced by inflation. A simple form
(Fig. 29) consists of a fine glass tube, having the shape of a horse-
shoe. This is fitted air-tight into the external meatus by means of
an india-rubber plug. A drop of red ink, or a solution of carmine,
is placed in the tube near its outer end. The falling and rising
of the coloured solution indicate the fluctuations in the pressure of
the air in the tympanum or meatus,

Frz. 2. —Ear-
Effects of Inflation upon the Hearing. Valuable ™

information iz frequently obtained regarding the nature of the disease,
from observing these effects.  If, for example, in a case of chronie deaf-
ness without perforation, successful inflation produces no effect upon
the hearing, or sounds in the ear, the prognosis is unfavourable. We
have probably to do with infra-tympanic fixations or stiffenings, or
labyrinthine trouble.  If, on the other hand, distinet improvement is at
once manifested, and especially if it continues for several hours or a
day or two, we then have probably to do with an exudative middle
ear catarrh which justifies a favourable prognosis. If the improvement
lasts for only two or three minutes, there are probably adhesions,
pseudo-bands, retraction of the tendon of the tenmsor tympani, or
atrophy—the temporary stretching cansing a momentary improvement.
In purulent disease of the middle ear with perforation, improvement
in hearing and mitigation of the sounds in the ear after inflation
indicates the probability of permanent improvement. Inflation is
sometimes followed by a temporary feeling of increased deafness,
probably owing to the excessive temsion of the tympanic membranes
or to labyrinthine concussion.

Sensations of the Patient during Inflation. The =ensations of the patient
as to whether the current of air penetrates to the tympanum are not always to be
depended upon. A sensation of fulness in the ear is often experienced, continuing,
with sometimes a feeling of dulness, for a short time afterwards.  In many cases,
where by auscultation we know that the air has entered the tympanum, the
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patient says that he hears nothing. On the other hand, the patient sometimes
says that he feels it in his ear, when we know that it has not penetrated to the
tympanum. Many patients, however, have a correct appreciation of the sensation,
and can tell when the operation is, and when it is not, successful. The perforation
sound is usually sufliciently lond as to startle the patient. In children, we may
know that Politzer's method is efficient by the child suddenly raising his hands up

to his ears —due to the marked sensation which is often felt during inflation in the
middle ear catarrh of childhood.

IV. EXAMINATION OF THE PHARYNX, NASAL PASSAGES AND
NASO-FHARYNX.

Light. For a superficial examination of the mouth and throat
daylight, either used directly (direct method) or reflected by means
of a mirror, suffices ; but for a thorough and intimate exploration of
the nasal and post-nasal spaces one or other of the more intense forms
of illumination already deseribed (p. 7) is essential. A 32 candle-
power electric light, furnished with a frosted globe and attached to
a wall bracket which allows free movement in all directions, is in
common use, and the addition of a hood-reflector with a condensing
lens increases the intensity of the light. A Nernst lamp or an oxy-
hydrogen flame yields a still more powerful light, especially useful
when operating in the deeper recesses of the nose.

Mirror. In examining by reflected light (indirect method), a
suitable concave mirror is required to collect the rays of light and
reflect them into the desired cavity. This mirror has a larger
diameter and a longer focal length than that used solely for aural
examination. The writer uses one of 4 inches diameter and 8 inches
focal length, serviceable alike for aural and rhine-laryngeal work.

Cleansing of Instruments. The greatest care should be exercised
in cleansing all instruments before and after use. Failing a small
sterilizer into which to place all soiled instruments, thorough washing
under the hot water tap, followed by immersion in carbolic acid or
lysol solution, 5 per cent. of the former or 1 per cent. of the latter,
is sufficient. A separate set of mirrors having some distinguishing
mark, such as a handle of a different colour, should be reserved for
specific cases.

Examination of Patient. The patient should be seated erect in
a suitable chair (see p. 5), grasping its arms with the hands, whilst
the examiner sits facing him at a slightly lower level (his eyes should
be on a level with the patient’s nose). The position of the light
preferred by most examiners is upon the patient’s left side, almost on
a level with his ear. Some, however, favour placing the light upon
the other side as less liable to be obstructed by the operator’s hand.

The forehead-mirror, attached to the examiner’s head by a band,
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spectacle frame or flexible metal hoop, and having the perforation
in the centre of the mirror opposite the right eye, is manipulated so
as to reflect light on to the patient’s face. It is important that the
beginner should learn to employ both eyes, and not fall into the error
of using only the one uncovered by the mirror. When both eyes are
used a better perspective view is obtained, and the orientation of
the parts iz more effective.
The order of examination adopted by most surgeons is as follows:

(A) Pharyngoscopy.

(B) Anterior rhinoscopy.

(c) Posterior rhinoscopy.

As a preliminary it is desirable to view the general aspect of the
patient’s head, neck and face, noting the state of the eyes and com-
plexion, the presence or absence of sears, enlarged glands, ete.

(A) PHARYNGOSCOPY,

We should first examine the teeth, if present, and note their
condition ; the gums, lips and tongue for excoriations, ulcers, ete. ;
also the alveolar arches for defective
development or congenital malforma-
tion. The hard palate is best seen
when the patient's mouth is well
open and his head tilted backwards.

Examination of Pharynx. In
order to examine the pharynx a
tongue-depressor is required in most cases. A serviceable form (Fig. 50)
consists of a double spatula hinged together and constructed of vulcanite
or metal; the latter is preferable as it facilitates sterilization. The under
surfaces of the tips of the two pieces should be corrugated to prevent
slipping, Frinkel's tongue-depressor (Fig. 31)is a good one and is widely
employed. The thimble depressor of Baber is suitable for children,
although perhaps for the very young the fore-finger alone is best. In
default of one of the above, recourse may be had to a tea-spoon or
dessert-spoon, the handle of which makes an efficient substitute.

Light is reflected by the mirror through the widely opened mouth
into the pharyngeal cavity, or direct rays from the sky or lamp
are arranged so as to pass info the open mouth. The patient is
mstructed to breathe quietly through the mouth ; and, by means of
the tongue-depressor applied flat upon the dorsum of the tongue,
cgentle but firm downward traction is made. Care must be taken
not to insert the instrument too far as heaving or retching is apt
to be excited. A better and more complete view of the back of the

Fria, 3t.—=Tongue depressor,
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pharynx is obtained when the patient sounds “ah,” as during its
phonation the soft palate is elevated. The introduction of a tongue-
depressor, no matter how gently,
excites in some people violent contrac-
tion of the muscles of the pharynx
and troublesome retching. In these
cases the use of the finger may be
more suceessful.  Arching upwards of
the tongue is sometimes a hindrance
to a satisfactory examination. This
is best overcome by exerting firm
and constant pressure downwards for
20 or 30 seconds with the tongue-
depressor, wherenpon the muscles
become exhausted, and the tongue
subsides into the floor of the mouth.
In an unruly child the closure of
the nostrils by the fingers ensures
a speedy opening of the mouth.

Structures seen by Pharyngoscopy.
The curtain of the soft palate above, with
the uvula hanging down from its free edge
in the middle line. Diverging from the
base of this on either side the anterior

mLEE S BT and posterior pillars of the fauces with

the tonsil lying in the niche between.
Behind is the back wall of the pharynx lined by mucous membrane. Sometimes
a view may be obtained of the posterior surface of the tongue, and not infre-
quently in children strong traction with the tongne-depressor will bring the tip
of the epiglottis into view. The normal eolour of these parts is a rosy pink ;
but considerable variations of tint are compatible with a healthy state.

Pathological changes in the Pharynx. Resulting from catarrhal or inflam-
matory attacks, especially those associated with a gouty or rhenmatic diathesis, the
mucous membrane of the pharynx may be thickened, swollen, of a raw fleshy
appearance, and intolerant to touch. Associated with this the veins coursing
over the back wall are not infrequently dilated and may even be thrombosed. 1In
the condition known as granular pharyngitis small, white or pink, raised patches
of adenoid tissue are seen studding the rather pale mucous membrane of the
posterior pharyvngeal wall.  Larger, often elongated, flat elevations of similar
tissue may result from irritating discharges from the naso-pharynx. The uvula
may be elongated, adematons, puckered or dragged up to one side owing to
paralysis or cicatricial contraction ; or it may be hifid

The tonsils, especially in children, are frequently hypertrophied. They may
be so enlarged as to meet in the middle line. The tonsillar crypts may be
the seat of inflammation giving rise to “the spotted throat” (acute follicular
tonsillitis), or they may be filled with white or yellowish white, cheesy looking
matter (chronie follicular tonsillitis). Ulecers on the soft palate or tonsils may
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be seen. These are most frequently observed in syphilis, diphtheria or scarlet
fever ; in the two latter they are of course more likely to be observed at the
bedside. The fauces may be generally injected and edematous as in acute
pharyngitis, or they may be covered with a membranous exudate as in diphtheria.
In peri-tonsillar abscess the soft palate on the affected side is red, tense and much
swollen, and protrudes forwards and downwards into the mouth. The soft palate
may be cleft, or it may be the seat of scars or adhesions to the pharyngeal wall ;
or there may be a perforation from old gummatous uleeration. The faucial mucous
membrane may be atrophied and dry-looking, and crusts of a dirty green colour
may be adherent to the back wall. Pus or mucus is sometimes seen escaping
downwards from the naso-pharynx,

(B) ANTERIOR RHINOSCOPY.

By anterior rhinoscopy (Iig. 32) is meant a visual examination
of the interior of the nese through the anterior narves. For this
purpose an efficient nasal speculum is uvsed to dilate the ale nasi,

and a more powerful light is required than in pharyngoscopy : further-
more, the room should be darkened so as to exclude all other
conflicting sources of light.

Nasal Specula are so numerous and varied that a beginner is at a
loss which one to select. The following are a few of the more widely
used: (1) the bivalve type, of which Roth's (Fig. 33), I}ul.ula.}";;,
Frinkel's, Lennox Browne’s, and IKrause’s, are examples; (2) the
self-retaining variety, of which Thudicum's spring nasal speculum
(Fig. 34) and Baber's self-retaining nasal speculum are favoured by
many. Personally the writer uses a bivalve, either Roth's or Krause's.
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Having focused the light on the anterior nares, Roth’s speculum,
held in the left hand, is introduced with the blades closed and the
handles directed upwards (Fig. 32). DBy slight pressure on the
handles, the blades are forced apart as far as is necessary to obtain

Fiz, 33, —Rotl's speculum. Fro. 34. —Thudicum’s spring nazal speculum,

a view of the parts, without causing the patient undue discomfort.
This speeculum has the great advantage that the hand manipulating it
is entirely out of the way. Krause's speculum, with the long
handles downwards, admits of a less constrained position, which is
no small comfort to the operator during prolonged nasal operations.

Use of Cocaine and Adrenalin. In order to make a thorough
examination, it is very often necessary to use a 10 per cenl. solution
of cocaine, with a few drops of a solution of adrenalin chloride
(1-1000) added to it, applied to the nasal mucous membrane either

Fia., 35 —Nazsal probes.

by means of cotton wool on a cotton holder, or a spray. Cocaine
and adrenalin contract and blanch the parts, and at the same time
produce local anwesthesia, thereby permitting of free manipulation with
a probe, A suitable nasal probe is depicted in Fig. 35. It is Hajek’s
pattern, constructed of copper nickled over, and can be readily bent to
any required angle. It is specially useful in exploring the nasal
accessory sinuses; valuable information may also be derived by its use
as to the consistence and mobility of growths, such as polypi, localized
hypertrophies or bone eysts,

Parts seen by Anterior Rhinoscopy. Generally the most prominent object
which first meets our view on looking into the nose is the anterior end of the
inferior turbinated body. In the normal condition the ecolour of its mucous
membrane is reddish pink ; but considerable variations in tint are compatible
with a healthy condition, In many cases ridges, protuberances or concavities
are seen upon the septum. Above and behind the anterior end of the inferior
turbinal lies the anterior end of the middle turbinal, and between these two
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iz the middle meatus, a region which merits the closest scrutiny. In the
anterior half of the middle meatus, upon the outer wall, is a gutter-like
depression, the hiatus semilunavis, curving upwards in front to receive the
opening from the frontal sinus (Fig. 36). At its posterior end is the ostium of
the antrum of Highmore. Forming the anterior and lower border of the hiatus
semilunaris is a crescentic ridge of bone covered with mucous membrane—the
processus uncinatus, which varies considerably in size, and may be so hyper-
trophied as to simulate the middle turbinated body., Constituting part of the

Fra. 36.—The outer wall of the uasal passages. The antevior half of the middle
turbinal has been removed in order to expose the contents of the middle meatus.
The dotted line indicates the outline of the portion of the middle turbinal which has
been removed. A, Inferior turbinal, showing hypertrophy of the anterior and
posterior ends ; B, inferior meatus of the nose ; ©, processus uncinatus: b, bualla
cthmoidalis ; %, bristle passed through the ostium frontale inte the anterior end of
the infundibulum ; ¥, recess between bulla and middle turbinal where the principal
opening into antorior ethmoidal cells lies ; o, ostivim maxillave ; w, middle turbinal ;
1, bristle passed through ostinm of sphenoidal sinus of left side ; 3, supernumerary
suporior turbinal ; ®, right spliencidal sinus, unusually large ; v, superior turbinal’;
o, middle meatus ; ¥, pharyngenl orifice of Eustachian tube.

upper border of the hiatus iz the bulla ethmoidalis, a bony expansion of the
lowest and largest of the antervior ethmoidal cells. Opening on the bulla, or in
the groove between this and the middle turbinal, genervally lie the principal
orifices of the antevior ethmoidal labyrinth. Below the inferior turbinated body
is the inferior meatus of the nose, along which the Eustachian catheter is
passed. In a few cases, where the inferior meatus iz unusually wide, and in
the condition known as atrophic rhinitis, the posterior wall of the naso-pharynx,
the ostium of the Eustachian tube and the movements of the levator palati
muscle can be observed.

The commoner Pathological Conditions seen by Anterior Rhinoscopy.
On separating the blades of the nasal speculum, one not infrequently sees the
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anterior end of the inferior turbinal, red and greatly swollen, obstructing
entively our view of the other parts. At other times inspection of the deeper
regions is hindered by a large spur or marked deflection of the septum to one
side. The anterior end of the middle turbinal wmay appear as a large pale
rounded mass impinging on the septum, or there may be an appearance as if
two middle turbinals were present when the processus uncinatus or the bulla
ethmoidalis is enlarged. The presence of pus should be carefully noted and its
source investigated. Muecous polypi in the nose appear as smooth pendulous
pale-blue swellings, freely movable with a probe, and generally accompanied by
more or less muco-purulent discharge. The nasal passages, instead of being
obstructed, may appear abnormally patent, and the mucous membrane atrophied,
dry looking, and covered with greenish or yellowish, badly-smelling crusts
(ozeena).  In this condition the inferior turbinals usuvally appear stunted and
under-developed ; in marked cases they arve merely represented by a small low
ridge running from before backwards. The middle turbinals, in most cases of
ozena, participate in the general atrophy, as do alzo the contents of the middle
meatus ; but in some instances the middle turbinals appear hypertrophied,
while in others the bulla ethmoidalis and the processus uncinatus stand out in
murked relief from the surrounding atrophic areas.

(C) POSTERIOR RHINOSCOPY.

By posterior rhinoscopy is signified au indirect visual examination
of the naso-pharynx and posterior aspect of the nasal chambers,

Fic. 37.—Examination by posterior rhinoscopy,

Repeated practice is required in carrying out this method of examina-
tion in order to acquire sufficient dexterity, as, even with the most
skilful, indifferent success is far from uncommon. In cases of nasal
stenosis, it is advisable to cocainize freely the nasal passages before
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attempting the examination of the naso-pharynx. The tongue must
be well depressed by a tongue-depressor, in order to secure a clear
space between the base of this organ and the soft palate. It is a ,f_r,nnd
practice to encourage the patient to make an effort to vespire quietly
through the nose while the tongue-depressor is in position. Should
the soft palate constantly retreat upwards and the attempts to breathe
through the nose fail, the patient should be directed to pronounce the
French word “on”: this frequently permits of a better view. If,
after repeated attempts, only partial success is met with, the throat
may be cocainized ; this generally permits of a satisfactory examination.
[f that fails, one or other of the various palate-retractors should be
called into requisition.

Method of Conducting Examination (Fig. 37). A forehead
reflector is used as in the examination of the pharynx, the tongue is

Fic. 38, —Michel's post-nasal mirror,

Fro. %, —White's self-retaining palate retmetor,

depressed by ome or other of the instruments already described for
that purpose, and a small mirror, the face of which has been previously
warmed over a spirit lamp or in hot water, is cautiously introduced
into the throat with the reflecting surface upwards. Care must be
taken, in introdueing the mirror, to avoid touching the soft palate or
uvula. Once past these highly sensitive regions the chief difficulty
is over, as the back wall of the pharynx is less sensitive to accidental
contact. Perhaps the best form of mirror is that known as Michel’s
(Fig. 38), having a mechanism by means of which the angle made by
the small mirror with the shaft may be regulated as desired. A No. 1
or No. 0 laryngeal mirror does very well, and in point of fact is
preferred by many.
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Palate-retractor.

[cHAP.

In the event of great difficulty being experi-

enced in the examination, the employment of a palate-retractor may

be necessary.

A serviceable form is White's self-retaining palate-

F1c. 40.—Wool earviers for nasopharynz.

retractor introduced by Baber (Fig. 39).
with which to clamp it over the upper lip.

It possesses a movable clip,
The pharynx and naso-

pharynx should be numbed before the introduction of a palate-

Fia., 4l.—Posterior rhinoscopiec view, ns seen

with the wirror in the ordinary pogition. o, Pos.
terfor surface of vwala; & wvala cushion ; e e
posterior margin of palate ; 4, o, levator eushions ;
¢, septum nasl ; f, ¢, swellings on the sides of sep-
tunn g, &, choanm or posterior naves ) &, & inferior
turbinated bodies ; 4, ¢, middle turbinated bodies ;
ds Jy Bustachinn openings, more strictly the de.
proaeions leading to them ; & L Eustachian
cushions ; I, {, sslpingo-pharyngeal folds; a, wi,
aalpingo-palatine folds; «, n, position of upper
part of Rosenmiiller’s fogsm ; o, o, posterior tubal
sulel. (Crosswell Baber.)

Image by Posterior Rhinoscopy (Fig. 41).

retractor., For this purpose a
mixture of a 10 per cent. solution
of cocaine and a few drops of solu-
tion of adrenalin ehloride (1-1000)
is first sprayed over the fauces.
After a short interval this 1s
followed by brushing the back
wall of the pharynx and the lower
part of the naso-pharynx and uvula
with cotton wool fixed to a wool
carrier (Fig. 40), and dipped in the
same mixture. Novocain (20 per
cent. solution) may be substituted
for the cocaine and adrenalin—
this is said to be less toxic. The
hook of the retractor is rapidly
passed up behind the soft palate
and the clip adjusted over the
upper lip, and steady traction
exerted on the soft palate. In
this way a very complete view
of the naso-pharynx may usually
be obtained (Fig. 41), as a much
larger mirror, such as a No. 4, or
even No. 5, can be used.

The image seen in the mirror

when its surface is directed upwards and forwards includes: (1) the posterior

edge of the nasal septum, which may be recognized as paler in eolour than the
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surrounding parts. On each side of the septum are the posterior nares or
choanm, and projecting inwards from their outer walls are seen the posterior
ends of the three turbinal bodies. The middle one of these is generally the
most prominent, and appears as an oblong protuberance of a grey or bluish
colour. The superior turbinated body is often invisible, and the inferior is
generally only seen in its upper part, the rest being concealed by the soft
palate. If the mirror be wnow inclined somewhat laterally, the pharyngeal
mouth of the Eustachian tube comes into view, triangular in shape, with its
base dirvected forwards and its apex Dbackwards, situated behind the inferior
turbinal on a slightly higher level. Bounding the Eustachian orifice above
and bLehind is a rounded swelling, which varvies in prominence in different
persons ; and behind that again, and between it and the back wall of the naso-
pharynx, is a depression called the fossa of Rosenmiiller. On altering the
inclination of the mirror, so that the reflecting surface is dirvected upwards, the
roof and part of the back wall of the naso-pharynx can be inspected.

Pathological Appearances in the Naso-Pharynx. The most common patho-
logical change is met with in children, although oceurring also in adults, namely,
hypertrophied adencid or lymphoid tissue, the so-called adencid wvegetations.
These are the result of hyperplasia of a normal layer of adenoid tissue present
in the mucovs membrane of the back wall and roof of the naso-pharynx, the
pharyngeal tonsil. Their appearance varies from a slight fringe to a large cor-
rugated mass, with vertical ruge, filling the sommit of the pharynx and
obstructing the view of the upper segment of the septum. In some there is a
simple cushion faintly fissured in the middle line. Occasionally the fosse of
Rosenmiiller are oceupied with these growths, Associated with adenoid growths
there may be hyperplasia of the lymphoid tissue in the lip surrounding the
Eustachian orifice, giving rise to considerable enlargement of this structure.
We may also find swelling or congestion of the mueous membrane, which may
be studded with granular projections similar to those observed in the back
wall of the pharynx in granular pharyngitis. The posterior ends of the tur-
binated bodies, especially the inferior, are frequently seen to be swollen or
hypertrophied, and polypi may project through the posterior nares; sometimes
a fibrous polypus is seen completely blocking the naso-pharynx. Mucous or
purulent secretion may be seen in greater or less quantity, and thin streaks
of pus may be observed over the posterior end of the inferior turbinal; the
presence of  pus in the region of the posterior end of the middle turbinal
should be noted and its origin investigated. Ulcerations (tubereular or gum-
matous), cicatrices, and adhesions are less common.

Digital Examination of the Naso-Pharynx. This method is
chietly used in young children where posterior rhinoscopy is impracti-
cable. It is of great value, more especially in the diagnosis of adenoids,
as by this means a better idea of their amount is obtained than by the
use of the reflecting mirror.

The little patient is seated upon a chair with the head thrown back
resting upon the left arm and body of the examiner, who is standing
behind. It is advisable to have an assistant to hold the patient's
hands and secure the legs. The index finger of the right hand, which
has been thoroughly washed, is passed into the mouth as far as the

&
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posterior wall of the pharynx. To prevent injury from the teeth of
the patient, the first phalanx and the metacarpo-phalangeal joint of
the exploring finger should be protected by thick india-rubber tubing,
or the cheek of the patient should be pressed between the separated
Jaws Dby the left hand of the examiner.

On reaching the posterior wall of the pharynx the tip of the finger
is quickly passed befind the uvula. The muscular spasm which takes
place usually passes off when the point of the finger is well in the
naso-pharyngeal cavity. During the examination the patient should
take full and regular inspirvations through the nose. By moving the
finger in the appropriate directions a very correet impression can he
obtained of the condition of the back wall and roof, the upper surface
of the soft palate, the posterior edge of the nasal septum, the posterior
ends of the inferior turbinals, the mouths of the Eustachian tubes and
the fossee of Rosenmiiller. In a normal condition the mucous mem-
brane lining these parts should be firm and smooth. In addition to
its use for diagnostic purposes, the introduction of the finger into the
naso-pharynx is often necessary in operating, as in curetting for
adenoids, or adjusting a snarve round the hypertrophied posterior end
of an inferior turbinal or a large fibrous polypus,

V. METHODS OF TESTING THE HEARING AND LOCALIZING
THE SEAT OF A DEFECT.

We shall consider the tests to be applied, (A) By air-conduction, and
(B) By bone-conduction.

(A) TESTS APPLIED BY AIR-CONDUCTION,

In testing by air-conduction (the orvdinary mode of hearing) each
ear should be tested separately while the opposite ear is closed
and the eyes are shut or covered. Obviously the room should be
as noiseless as possible.

The tests by air-conduction are (a) simple tones, and (b) speech.

() Stmple Tones.

The most convenient instruments for testing the capacity for
hearing simple tones are the watch, a special acoumeter, Galton’s
whistle and tuning-forks,

Watch Test. We must employ a wateh the tick of which is a
clear distinet sound, not a rubbing or shuffling tick, keeping in mind
that the tick of a watech is londer after winding, while it is fainter after
cleaning and oiling. A stop-wateh is the best, as with it we may at
any moment stop the ticking, and in this way we are able to check
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the veracity of the patient, a precaution specially necessary in the
examination of children. As watches differ very mueh in piteh and
intensity of tone, the particular watch used for the purpose should be
tried on a number of persons having good hearing. The distance in
inches, at which the tick is heard by a person of good hearing
power, is termed the normal hearing distance, and forms the standard
in testing the hearing power of patients. Thus, if the normal hearing
distance of a given watch is 56 inches, and the actual hearing distance
of a patient is 20, this fact would be expressed by the fraction £§.
This is a very convenient and simple way of expressing, in the record
of a case, the state of the hearing power. If the tick is not heard
even when the watch is pressed on the ear, we express the condition
of hearing as % ; if heard on pressure, as 4% ; while, if the watch is
heard on slight contact, as 4% To ensure accuracy we should use
a measuring rule, which must not be touched by the watch, while
we are testing the hearing. The watch is first held close to the best
- ear, so that the patient may know the charvacter of the sound, and
thus be able to distinguish it from other sounds. The ear which is
not being tested should then be carefully closed, and the wateh held,
parallel with the auricle, beyond the hearing limit, and then brought
gradually nearer to the ear until we find the exact hearing distance,
It 18 well to repeat the test, perhaps more than once, as in some
patients we get contradictory statements as to the distance at which
the tick is heard. 'While imagination has something to do with this,
it is to be remembered that there is, in special forms of labyrinthine
deafness, an uncertain zone of hearing.

Politzer's Acoumeter (Fig. 42) consists of a pillar of vuleanite («) rather more
than an inch in length, into which are fitted an immovable cylinder of steel (2),
about an inch in length, and a short
distance above this a movable lever
about an inch and a half in length, with

a longer arm terminating in a small ball
- (b), s0 as to form a percussion hammer,
and a shorter arm (e), pressure on which
raises the hammer. The vuleanite pillar
is held between the index finger and the
thumb, and, the shorter arm of the lever
being pressed down by the middle finger,
the longer srm with the percussion
hammer is raised to a fixed height, and,
being allowed to fall on the steel eylinder,
a sharp click is produced. As the extent
of fall and the dimensionz of the instru- Fig. 42.—-Politzer's acoumeter.
ment are the same in all eases, the amount
of sound iz uniform. 1In the vuleanite pillar, above the percussion hammer, is
a perforation for the insertion, when required, of a metal pin, four centimetres
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in length, its free extremity terminating in a round metal plate (). This
pin is intended to be used, when testing the perception of sound conveyed
through the hones of the head, by pressing the metal plate on the temporal bone
or the mastoid process. With the greatest care, after excluding all disturbing
elements, the normal hearing distance for this instrument has been found to be
lifteen metres, abont sixteen yards. The intensity of the click of the acoumeter,
being so much greater than the ticking of any watch, makes it possible to
determine the degree of sharpness of hearing in many cases where the tick of
the watch cannot be perceived. Its chief value is to test the hearing in persons
whose deafness is so great that the tick of a watch cannot be heard.

Galton-Edelmann’s Whistle (Fig. 43) is very useful for testing
the patient’s power of perceiving the high tones. It has a very fine
bore, furnished with a mov-
able plug by which the tube
can be at will shortened or
lengthened. A small india-
rubber ball is attached, by
which the air iz blown into
the tube. By lengthening
the tube the pitch is lowered,
by shortening it the pitch is
raised. The distance of the
piston from the lower end of the tube is marked with a milli-
metre scale from 0 to 20 mm., and, by referring to a table which is
provided, we can tell the exact number of vibrations of the note.
While in normal hearing a tone of over 40,000 vs. may be heard, in
labyrinthine mischief (such as is found in boilermakers) the hearing
may be reduced to 10,000 vs.  Failure to hear the high notes of this
whistle is usunally associated with nerve or labyrinthine disease,

Konig's rods may also be used for testing the upper limits of
hearing, but they are comparatively seldom employed in the examina-
tion of patients.

Tuning-forks. The tuning-fork most suitable for testing the
hearing by air conduction (quantitatively) is ' =256 vs. It is made
to vibrate by striking the knee with the flat of one of the prongs, or
when employing a high pitched fork, striking a piece of wood, covered
with a thick layer of cloth, with a wniform strength of stroke. The
prongs are held near the orifice of the ear, but not touching the skin,
until the sound has died away, when the fork is quickly removed to
the patient’s good ear, or to the ear of the examiner, and the difference
in time noted during which the sound continues. The tuning-fork is
much more useful, however, in determining the patient’s power of
hearing the pitch of notes (qualitatively). For experimental purposes,
or for the exhaustive examination of the hearing, an extensive series
of tuning-forks is employed, ranging from the lowest to the highest

Fia, 43, —Galton. Edelmann's whistle,
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notes, but for ordinary purposes five tuning-forks are suflicient,
extending from C =128 vs. to C*= 2048 vs. (Fig. 44). Lower forks
such as those with vibrational numbers of 64 and 32 are in some
cases clinically useful. Useful work, however, may be done with
three, one for the lower tones of the scale (C =128 vs.), one for the
medium (C'=256 vs), and one for the higher (C3=1024 vs.).
In using these the time
during which a high-pitched
fork is heard should be
compared with a  low-
pitched one — using an
equal strength of stroke
each time—and the differ-
ence noted. It is pretty
well established that defec-
tive appreciation of the
lower tones usually points
to a defect in the conduct-
ing structures, and that
failure to hear the higher
notes of the scale generally
indicates a defect in the
nerve structures. If there
be defective perception of
both low and high tones,
but good perception for
medinm ones, the likelihood
is that both the condueting
and the nerve structures
are 1implicated. It may be
said that the results are
more l‘Eliﬂl}le 1 cases i"- Fio. 44.—8eries of hminp:‘.fnrkﬂ.,

which the deafness is very

pronounced and one-sided. In considering the significance of defective
hearing of high notes, it 18 Important to remember that elderly
patients usually hear the high notes badly, and the same holds
good with those who work amid noisy surroundings. The value of
these tests for the hearing of high and low notes depends a good deal
on the intelligence of the patient as well as his musical appreciation,
and in any case much patience and time are required.

T HAELTTN T HIAVHEL

(b) Testing by Speech.

As the power of hearing such a sound as the tick of a wateh may
be no criterion of the patient’s power of hearing speech the testing of
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the latter is important. In testing the hearing by means of speech,
the ear should be turned towards the examiner, while the opposite ear
should be carefully stopped, and the eyes of the patient should be
shielded or turned away, so as not to see the face of the speaker.

Whispered Voice, A whisper is more suitable for testing the
hearing than loud speaking, not only because we can maintain a greater
uniformity at different and distant times, but also hecause in one-sided
deafness, the whispered voice is not so likely to be heard through the
good ear, or through the bones of the head, and, further, in whispered
speech the disparity between the sound of vowels and that of con-
sonants is less marked. In normal hearing, a whispered word should
be heard, if we exclude all other sounds, at about a distance of twenty-
five yards. To avoid guessing by the patient, it is well to pronounce
single words and not sentences, the patient repeating them word for
word after the examiner. It must be remembered, however, that the
whispers of different persons may vary very much in loudness and
distinctness. For the limited size of a consulting room, it is well to
cultivate a low uniform whisper, and make the distance at which it is
heard by a person of normal hearing our standard. If this were
twelve feet, and a particular patient heard it only at three feet, we
would express it +%.  We should not repeat the same words on
different days, as familiar words are heard by deaf persons at a greater
distance than words which are not well known; hence the distance at
which words of a foreign tongue are heard is sometimes only tth or
sth that of the mother tongue (Politzer). Iriends are also more
easily understood than strangers. If the deafness iz very great, how-
ever, the conversational or loud-spoken voice must be used, and even
a conversation tube may have to be utilized.

Vowel Sounds. Vowel sounds, it is well known, are heard much more clearly
than consonants. Hence the latter are more frequently mistaken by deaf persons
—for example, “ marble” may be heard as “gargle,” or “man” as “fan.” Oscar
Wolf, of Frankfurt-on-Maine, has investigated very thoroughly the acoustic char-
acters of the different elements of speech. His researches show the relative
distance at which the vowel and consonant sounds can be distinguished when
loudly sounded. If the vowels and consonants are pronounced as in German, and
the distances expressed in paces, the highest and richest in tone is a (ak), which
is heard at a distance of 360 paces; while the lowest and feeblest is & aspirate,
heard only at 12 paces. Between these extreme limits Wolf found o=350, e: and
ai =340, e=330, 1 =300, ex=290, au =285, ©=280, sch=200, s=175, g and ck soft
=130, ek rough and uvular r=90, f and »=67, £ and hard g=63, ¢t and =063,
r lingual =41, b and p=18. While too much stress need not be placed on these
results, they may be useful as a guide in making up a list of words suitable for
testing.

Testing very Deaf Children. When testing a young child in
whom almost complete deafness is suspected, we may employ the
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sound of a bell, a lond whistle, a tuning-fork, clapping the hands, or a
very loud voice, taking cave that the child’s face is turned away from
the source of sound. We must not produce a sound by stamping on
the floor or knocking on the wall or door of the room. If a silent
tuning-fork be applied to the forehead or near the ear, the child's
features will probably remain unaltered, but if applied afterwards,
while vibrating, the child’s smile or ery of surprise will frequently
shew that he hears the note, because there is even in deaf-mutes
usually some degree of perception of sound,

Simulated Deafness. The detection of simulated or exaggerated
deafness is often difficult, particularly if fotal deafness is simulated.
In continental countries, where compulsory military service exists, this
form of malingering is much more common than in this country. To
make the deception more easy, foreign bodies are even pressed into the
ear, or caustic substances applied to the canal. An objective examina-
tion should in the first place be carried out to see if there is any cause
for deafness. When the person does not feign fofal deafness, the
hearing power should be accurately tested and noted while he is blind-
folded, and comparisons made at intervals, when the great disparity in
the apparent hearing, as stated by the patient, who does not see how
far he hears, reveals the true state of matters. When there is feigned
fotal deainess, it 1s more diffieult to expose well-planned deception.
Such expedients as observing if loud speech awakens the individual
out of sleep, if opprobrious statements made in his presence have any
eflfect on his features, or the effect of informing him “to go, as he is
unfit for work,” ete., may be tried. In a case under the author’s care,
that of a young woman, the simulation was discovered by observing
that one afternoon she sung the identical songs which had been sung
by the servant in the forenoon of the same day. When we have to
ascertain if total unilateral deafness exists, it 1s a good plan fo cause
the supposed malingerer to apply to his ears a double-tube stethoscope,
having the tube for his hearing ear plugged. When the eup-shaped
end of the stethoscope is spoken into, the person will probably say he
hears. If the tube is now removed from the hearing ear, and the
latter closed with the finger, he will say that he no longer hears,
knowing as he does that the hearing ear is shut, while the tube of the
stethoscope is only in the ear in which he pretends to be deaf.

(B) TESTS APPLIED BY BONE.CONDUCTION.

Bone-Conduction of Sound. Supposing the ears were sealed up
so that a vibrating tuning-fork could not be heard by air-conduetion,
if the fork were placed in contact with the head, its note would be
heard resounding even more loudly than if the ears were open.
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Similar exaggeration of the impression of sound may be noted in our
own persons, when, in the act of speaking, we close the ears; the
vibrations of the vocal apparatus, transmitted by the eranial bones,
will then affect our auditory nerves much more
strongly. The vibrations of the tuning-fork ave
communicated to the bomes of the head, and are
transmitted to the osseous casing of the cavities
of the ears, from which they pass to the endings
of the auditory nerve in the labyrinth. In
testing sound perception through the hones of
the head, a tuning-fork yields the most reliable
results.

Tuning-Fork Test. The tuning-fork most useful
for our purpose should be large-sized, and of the
pitch C=128 vs. or C'=256 va. (Fig. 45), with
the end of the handle flat, so as to rest on the
surface of the head. It yields two simultaneous
sounds—the fundamental or deep tone, and the
high tones or harmonics. The harmonics are
usually appreciated more distinctly when the fork
i8 held some distance from the ear: the fundamental
tone predominates when it is held nearer. The
harmonics are in great measure destroyved, when the
limbs of the tuning-fork are grasped by two brass
clamps. When these are attached, only one tone
is appreciated, and that one, on account of the
number of vibrations per second being diminished,
is much lower in the scale. By shifting the
clamps towards the handle we render the piteh
higher, until, when we reach the lower end of
Fia, __:;::;E;ﬁlp‘i'f“" the limbs of the fork, it is raised a complete

octave. In this way one tuning-fork, with the
addition of these clamps, can produce a variety of notes according
to the position of the clamps.

Watch Test. In testing boune-conduction this is a handy test, but not so
reliable as the tuning-fork. The watch should be applied first to the temple, and
then to the mastoid process. The gound of even a loudly ticking watch may not be
heard although the perceptive power of the auditory nerve be unimpaived ; but, if a
weakly ticking wateh is clearly heard in a deaf person, the indication is in favour
of a healthy condition of the sentient part.

There are three methods of employing the tuning-fork, namely,
Weber's, Rinne’s, and Schwabach’s.

Weber's Test. Weber's method is based upon the following experi-
ment. If one ear be elosed, and the end of a sounding fork placed in
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contact with the middle line of the head, such as the bridge of the
nose, the forehead, or the vertex, the effect will be striking—the sound
heard in the closed ear will be much louder than in the open one;
indeed, it will be so intensified on the closed side as to give the
impression that no sound is perceived in the open ear at all. Even
though the fork, still in contact with the head, be moved close to the
unoccluded ear, the sound will still be heard almost exclusively on the
closed side. The same effect, which is brought about by this experi-
ment, is produced by the diseases of the sound-conducting apparatus.
Pathological obstructions in the external meatus and tympanum, which
prevent the entrance of the waves of sound to the labyrinth, also
intercept, in their passage outwards, the vibrations which have been
conducted to the labyrinth by the bones of the head; and these vibra-
tions, being reflected back on the nerve, intensify the sound of the
tuning-fork. Hence, if the sound of the tuning-fork, applied to the
middle line of the head, is distinetly referred by the patient to
the affected or deafer side (positive effect), the cause of the deafness
is probably in the external or middle ear. On the other hand, if it is
clearly referred to the normal or less affected side, the mischief is
probably in the labyrinth or auditory nerve. In Weber's test there is a
source of error against which we must be on our guard. The patient
being preoccupied by the thought that he showld hear the tuning-fork
better on the good side, and worse on the deaf one, will probably, if
not previously cautioned, at first say that he hears it better on the
healthy side. In most cases, however, we will, by a little exercise of
patience, succeed in gefting an accurate account.

The obstructions in the anditory passages leading to excess in bone-conduction
may consist simply of foreign substances, such as impacted cernmen in the meatus,
or catarrhal exudations in the tympanie cavity. The same effect is produced,
however, by any cause which interferes with the vibrating power of the membrana
tympani and ossicular chain, such as their increased tension, anchylosis of the
ossicles to one another, or of the plate of the stapes to the edge of the fenestra
ovalis. In the case of perforation of the membrane, the increased perception of
gound conducted by the bones, generally observed, is due to other changes in the
tympanum, such as thickening of the mucous membrane, vigidity of the ossicles, or
the presence of purnlent secretion.

Rinne's Test consists in applying the vibrating tuning-fork, with
moderate pressure, to the surface over the base of the mastoid process,
and, after holding it in that position until the sound has completely died
away, transferring the prongs rapidly opposite and near to the orifice
of the ear. If the note of the tuning-fork again becomes audible, the
result is said to be positive (4 R), the condition in normal hearing
and frequently in affections of the labyrinth or nerve. When, on the
contrary, the sound of the tuning-fork remains inaudible after the
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transference, the result is said to be negative ( — &), bone-conduetion
being in excess, as in many cases of disease of the econducting
structures.  The opposite order may be followed, using the tuning-fork
first by air-conduction and transferring it to the mastoid the moment
the tone has ceased to be heard. For the sake of accuracy the time
in seconds should be observed and noted during which the tuning-fork
is heard by bone-conduction after it has ceased by air-conduction, or
by air-conduction after it has ceased by bone-conduction. The
duration of the air-condnetion and the duration of the bone-conduetion
should be compared with the normal standard.

Schwabach’s Test. By this test we compare the patient's apprecia-
tion of the tuning-fork applied to the head with that of our own,
provided that our nerves of hearing are normal. If we hear the
tuning-fork on our mastoid clearly and for some time after the patient
has ceased to hear it on his mastoid, we may conclude that there is
nerve impairment.

(fell¢’s experiment conszists in applying the tuning-fork to the bones of the
head, while the air in the external auditory canal is condensed by means of
Siegle’s speculum.  In the normal state the tone is thus diminished owing
to increased labyrinthine pressure due to pushing in of the ossicular chain
upon the labyrinthine fluid, if undiminished there is probably fixation of the
stapes.

In Griber's test, after the tuning-fork has ceased to be heard by air-conduetion,
it is applied to the finger closing the ear, when the sound may be again heard.

Modifying Circumstances. It must be remembered, in deciding
as to the significance of these tests, that they are not of value in
elderly persons, as in them the bone-conduction is usually weak—
probably after the age of 55 years. The result may be also obscured
by the fact that there may be in the one ear affections of both the
conducting and nerve structures. There may be, for example, an
undoubted affection of the conducting structures, with a positive
Rinne. On inquiring, however, we may find that the person had
worked for a long time amid loud sounds, thereby damaging his
auditory nerve structures, enfeebling his bone-conduction and so
neutralizing the effects on the bone-conduction of the disease in the
conducting structures. Or a patient may have eclear signs of nerve
mischief, and yet there may be a negative Rinne, which, after the
removal of a plug of cerumen, may become positive, the plug having
go reinforced the bone-conduction that the effects of impaired nerve
structures were more than neutralized. We sometimes find that,
while Rinne’s test gives a positive result, Weber’s may refer the sound
to the affected ear; in such a case probably the latter is the more
reliable. Not infrequently it is found that Rinne's test yields a
positive response to a higher pitched tuning-fork, say one of 256 vs,
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and a negative one to a lower, say one of 128 vs.; this is partly
explained by the rule that low notes are badly heard by air-conduction
in affections of the eonducting structures, while higher ones may be
well heard. When the higher notes yield a negative result by
Rinne’s test there is probably very pronounced disease of the
conducting structures. In experiments carried out by the writer,
in cases of purulent middle ear disease, he found comparatively
few in which, by Weber's and Rinne's tests, bone-conduction was
not in excess.

VI. THE ORDER OF EXAMINING A TPATIENT.

When making an exhaustive examination of a patient suffering from
ear disease, the following order and methods are recommended to the
student.

Preliminary Enquiries. The patient usually mentions at once
the symptom or symptoms for which he has come, such as dulness of
hearing, noises in the ear, pain in the ear, discharge from the ear, ete.
We should then enguire as to: 1st, the duration and course of his
symptoms ; 2nd, the previous existence of any ear trouble; Srd, s
- own opinion of the cause.

In regard to the duration and eowrse of the symptoms, we cannot
in many cases get definite or reliable information as to the beginning
of the trouble, unless it began (1) as an acute inflammation, especially
if followed by discharge or dulness of hearing; (2) in connection with
a zymotic or other general disease; (3) with a sudden change from
good hearing to marked deafness or tinnitus; or (4) with an injury.
More frequently, especially in one-sided deafness, the condition has
existed for some time—it may be for years—unnoticed by the patient,
till he finds, perhaps quite accidentally, that he does not hear the tick
of a watch on one side. In other cases, the oceurrence of tinnitus first
draws attention to an ear where there has probably been defective
hearing for a long time, unknown to the person. Again, in others,
the hearing defect, slight at first and slowly progressive, is not
observed or admitted by the patient till it becomes so noticeable as
to attract attention and compel admission. We should enquire if the
beginning has been sudden or gradual, limited to one ear or involving
both, and if the course has been steadily progressive or interrupted.
Marked variations in the hearing power are of favourable import, as
compared with a steady and continuous deafness. Short duration of
the symptoms is usually a favourable point, although we often find
that the objective condition of the ear points to a much longer
duration of the disease than the patient’s account indicates, The
previous existence of any ear trouble is important and should be enquired
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into, such as earaches in childhood, discharge from the ear, temporary
attacks of deafness. The patient will usually be able to inform us as
to these.

The cause is frequently attributed by patients to what they term
“eold,” or to scarlet fever or measles; but they often profess ignorance
of any cause, or mention something which has obviously no connection
with the affection. As a rule anything like reliable information
regarding eausation can only be got by special interrogation, when we
should have in our mind such possible causes as nasal catarrh—post
nasal adenoids—cold impressions on the ear—the exanthematous or
other general diseases—injuries—heredity—age—previous disease in
the ear—occupation—neglect of treatment, ete. The student is
referred to the chapter on Etiology (p. 65) for full information on
this subject.

Subjective Examination—Symptomatology. While the patient
has probably already mentioned the symptom or symptoms, such as
dulness of hearing or tinnitus, which more prominently affect him, it
is usually necessary to enquire as to other possible symptoms, of the
significance of which he may be ignorant, and which he may therefore
not mention. The following scheme of symptoms will guide the
student in his enquiries :—Defective hearing—sounds in the ear
(tinnitus aurinm)—pain in the ear (otalgia)—discharge from the ear
(otorrheea)—vertigo—nasal and throat symptoms. These are the six
most frequent and important indications of ear disease, and are
discussed in detail at pp. 46 to 59. They must always be enquired
into. The following, however, should alsv be kept in view as very
important, although not so frequent as the others:—Deaf-mutism—
facial paralysis—headache—sickness and vomiting—psychical disturb-
ances—pyrexia—intra-cranial symptoms—ocular disturbances—impair-
ment of taste. These are also discussed from pp. 59 to 64.

Objective Examination. We should next proceed to the examina-
tion of the patient in the following order, although this exact order
need not necessarily be pursued on every occasion:—1. Methods of
testing the hearing and localizing the seat of the deafness (see p. 34).
2. Examination of the superficial or visible parts of the ear (see
p. 3). 3. Examination of the tympanum through the external
meatus (see p. 5). 4. Examination of the middle ear through the
Eustachian tube (see p. 11). 5. Examination of the pharynx, nasal
passages, and naso-pharynx (see p. 24),

General Health. Lastly, the general health should be carefully
enquired into, as this may have an important relation to the aural
disease. This enquiry should, where it seems necessary, include the
examination of the urine for albumen and sugar; labyrinthine
hiemorrhage may be connected with albuminuria, and furuneali with







CHAPTER II.

SYMPTOMATOLOGY.

THE symptoms of ear disease may be conveniently divided into two
groups. The first group includes the following six subjects of enquiry
which, on account of their frequency and importance, should never
he omitted in the examination of a patient.

1. Defective hearing.

1. Sounds in the ear (tinnitus aurium).

111. Pain in the ear (otalgia).

1v. Discharge from the ear (otorrheea).

v. Disturbance of equilibrinm (giddiness and staggering).

vI. Nasal and pharyngeal symptoms.

The second group of symptoms are not so frequent, but they are
important when they do occur.
vil. Mutism and speech defects.
viir. Facial paralysis.
1x. Headache,
X. Sickness and vomiting,
x1 Psychical disturbances.
xil. Pyrexia.
X111 Intra-cranial symptoms.
x1v. Oecular disturbances.
xv. Disturbance of taste.

FIRST GROUP OF SYMPTOMS.
I[. DEFECTIVE HEARING.
Simple Defect of Hearing (see methods of testing the hearing
at p. 34). This is the most frequent symptom of disease in the ear.

Patients often believe that they hear quite well, when the application
of tests shows a real defect in one or both ears. The degree of
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impairment may vary from a defect so slight, that the patient is
unconscious of its existence, to total loss of hearing ; but the latter is
very rare, even in deaf-mutes, of whom a large proportion hear very
loud sounds, such as a loud bell or whistle. In very many patients
both ears are affected, although one is unsually worse than the other,
the less affected one being often thought by the patient to be
perfectly good. It is frequently difficult to draw from the patient a
correct account of the origin and progress of the defective hearing.
He may give six months as the duration, and afterwards admit that
the hearing has not been good for years.

Many persons with defective hearing have a singular tendency to
deny the existence of the defect, or, at any rate, to minimize the
degree of it. Only when the deafness is so prominent that it would
be absurd to ignore it, do they admit its existence. When friends
suggest dulness of hearing, the blame is laid upon the indistinctness
of the speaker; and there is no doubt that the prevailing slovenly
enunciation of words adds very much to the difficulty of persons dull
of hearing.

Defects of hearing are connected with most of the diseases of the
ear., Affections of the middle ear are, however, the most common,
although the most serious forms of deafness are due to disease in the
nerve structures or labyrinth. It is noteworthy that marked lesions
may be seen on the tympanic merbrane, such as caleareous deposits,
opacities, retraction, in persons with apparently normal hearing; even
a perforation may exist with comparatively little defect of the hearing.

Lip-reading. We are sometimes apt to acquire a wrong impression
of the degree of the deafness by not taking into account the effects of
lip- and face-reading—the help given by the eye. It is well known
that deaf persons often acquire grea,t aptitude in reading the lips, and
in guessing the meaning of what they do not hear from the sense of
what they do hear. They are surprised at the degree of their deafness
when tested while their eyes are closed or turned away from the
speaker. This accounts for the fact that deaf persons often appear to
hear worse at the time of dusk, when sight cannot give effective
aid ; and hence also they are less able to understand bearded and
moustached men, from the greater difficulty of seeing the movements of
the lips. Some deaf persons acquire extraordinary power of reading
the facial movements, and, indeed, this is the basis of the German
method of educating deaf-imutes. Only by carveful testing of the
- learing of each ear separately, as already described (p. 34), can we
properly estimate the extent of the deafness.

Word-deafness. The hearing of words or speech may be very
defective in certain cases, while the hearing of a mechanical sound,
such as the tick of a watch, or music, or the falling of a pin, is
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comparatively good. A wateh-tick may be heard at a considerable
distance from the ear, although loud speech may require to be uttered
close to the ear before it is heard. Another form of word-deafness
has been described by Broadbent and others, due to disease in the
cortex of the left temporal lobe of the brain, while the organ of
hearing is appavently healthy, and when, although patients hear
speech, they are unable to understand it. Patients say they hear
the sounds quite well but cannot gather the meaning. This power
of forming word pictures, apart from ordinary hearing, seems to be
resident in the first convolution of the left temporal lobe.

Disparity between Hearing a Watch and Speech. There may
be, on the other hand, defective hearing for the tick of a watch
or other mechanical sounds, while there is comparatively good
hearing for words or speech. There is frequently a striking want
of agreement between the hearing capacity for the watch and that
for speech. A patient may hear lightly spoken words at a consider-
able distance, and yet not hear the watch even when in contact
with the ear. Sometimes, in a patient with both ears affected, the
hearing of conversation is better on the side where the hearing of
the wateh is worse. In the treatment of deafness, we oceasionally
find this disparity very marked, and the hearing of speech may
distinctly improve, while the hearing distance for the tick of a
watch may remain unchanged or even, as has been observed, actually
become less; or the contrary may be observed. Persons who have
become deaf in later life usually hear speech better in proportion
than the watch, while the opposite holds good with these who
have become deaf in childhood. Probably the greater knowledge
of language in the former, as well as experience in reading the
facial movements, partly accounts for this difference,

Partial Tone-deafness. It is most common for deaf patients to
hear high tones best, such as a woman’s or a child’s voice, but
occasionally we meet with persons who hear deep tones best. Many
persons, especially those over sixty years of age, whose hearing may
otherwise be regarded as normal, have a defective capacity for hearing
notes of a very high pitch, such as the chirping of a cricket. An
elderly gentleman, who loved the songs of birds, remarked that he
firat lost the song of the lark. This defect is also often noticed in
persons, such as boilermalers, who have for long worked amid noisy
surroundings.  This diminished power of hearing notes of a high
pitch seems to be generally associated with atfections of the labyrinth.
The greater capacity which some patients have of hearing the tick
of a watch (ecomparatively high note) better proportionately than
speech (comparatively low note) may be partially due to this peculiar
defect. Dartial tone-deafness iz usually looked upon as evidence of
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disease in the basilar membrane of the cochlea. The assumption is
that a morbid condition of the longer fibres of the basilar membrane .
disturbs the correct perception of the low tones (bass deafness), while
an abnormal condition of the short fibres impairs or destroys the
power of correctly recognizing high tones.

False Tone-perception ( paracusis and diplacusis). We occasionally
find that the ear interprets the tone incorrvectly ; instead of the real
tone proceeding from the sounding body, a sound may be heard,
which is a half tone, a complete tone, a third, or an octave
higher or lower. This is parecusis or false hearing. If only one
ear be affected, we have the phenomenon of diplacusis: a double
tone is heard, viz—the true one on the normal side and the false
one on the affected side. In these various anomalies of hearing,
particular fibres or groups of fibres of the basilar membrane may be
supposed to be in some way disturbed, In the hearing of a double
tone, probably the fibres of the basilar membrane on the two sides
corresponding with each other do not vibrate co-equally. Thus,
supposing the sounding object vibrates 600 times in a second, the
fibres on the normal sude, which are In exact unison, vibrate that
number of times, while the corresponding ones on the opposite side
from some defect vibrate say 450 times in a second.

Another form of peculiarity is sometimes met with in the percep-
tion of tones, namely, the perception of the same tone twice over,
or the hearing of a fone for a short period after the objective sound
has ceased.

Hearing better in a noise (paracusis Willisiz). In most deaf
persons, absolute silence and stillness of the surroundings favour the
hearing of spolien words or other sounds; but it has been long known
that in certain forms of ear disease the patient hears better in a noise,
This peculiavity is termed paracusis Willisii, because Willis, in 1680,
first. described a case, in which a husband could be heard by his wife
only while the servant was beating a drum. Not unfrequently deaf
persons hear much better when travelling in a railway carriage, or
while in the vieinity of noisy machinery, than in complete stillness.
Some writers try to explain such an apparent paradox by pointing out
that in a railway carviage the confined space, the nearness to the
speaker, the elevation of the voice, and the close attention of the
listener may aceount for the apparently better hearing. This matter
has, however, been put beyond dispute by the observation of Politzer
and others, including the writer, that the tick of a watch or the elick
of the acoumeter is actually heard by some deaf persons farther away
from the ear in a railway carriage than in a quiet room. The probable
explanation is the one given by Politzer, namely, that it is the result

of the severe shaking of the ossicles, when their joints have become
]
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stiffened by a ecatarrhal or other process. In this way the small
bones ave made fitter for the transmission of ordinary sound, Hearing
better in a noise, therefore, usually denotes that the cause of the
deafness is in the middle ear and not in the labyrinth.

Defective Perception of Locality of Sound ( parncusis loci). This
is the inability to distinguish the direction of sound. This anomaly is
generally connected with unilateral deafness, since the power of localiz-
ing sound is probably the result of binaural hearing. If the person is
deaf in one ear, the report of a gun on that side may appear to him to
be coming from the opposite side, a peculiarity which, in certain
circumstances, may be fraught with danger.

Excessive or Painful Hearing (hyperasiiesia acoustica). Extreme
sensitiveness to sound, especially sounds of a very high pitch, occurs in
a variety of circumstances. In fevers, in the early stage of inflamn-
mation of the middle ear, in hysteria, in migraine, in persons who sleep
lightly, and for a short time after the removal of a plug of cerumen
which had caused great deafness, there is somelimes an unpleasant or
even painful perception of sound, which may be limited to particular
notes, especially those of high pitch. Even in persons who may be
very deaf, loud sounds such as speech through a conversation tube,
or a railway whistle, or loud music such as that of a large organ, are
gsometimes very disagreeable or even painful.

Hearing by Bone-Conduction. In normal hearing thiz mode of
conduction is somewhat feebler than air-conduction. For we find
that, after a vibrating tuning-fork, placed in contact with any part
of the head, has ceased to be heard, it will again lecome audible
if transferred to a point opposite to, but not touching, the orifice
of the ear. With deaf people, whose defect is in the conducting
structures, this is often reversed, and they may hear much better by
bone conduction. This peculiarity may be turned to profitable
account, so that the tones of a musical instrument, such as a piano,
may be appreciated by a very deaf person, if a rod of wood, in contact
at one end with some part of the instrument, be held at the other
end between the teeth of the patient. In this way a melody, which
would be a confused mass of sound under ordinary circumstances,
may be heard clearly. The writer has been informed that when
engineers wish to test the smooth working of a piston they place
one end of a measuring rule upon the outside of the cylinder and
hold the other end hetween the teeth, while the ears are tightly
closed with the fingers. This is also the Dbasis of the use of
the audiphone, an artificial aid to hearing (see p. 92). In like
manner, the movements of mastication and the sound of their own
voices—autophonia—are heard much more loudly by deaf patients
whose bone-conduction is in excess. Such patients often say that they
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cannot hear during mastication owing to the loud sounds caused by
the movements of the jaw. The various tests applied to determine
the state of the bone-conduction in relation to the air-conduction and
their value will be found at page 39, to which the student is
referred.

II. SOUNDS IN THE EAR (TINNITUS AURIUM).

These are sounds perceived in the ear or head which have no
objective cause outside the body. They are probably complained of
in 60 per cent. of cases of ear disease, and are sometimes a much
greater distress to the patient than the defective hearing, with which
they are generally associated. These noises are not unfrequently the
only symptom complained of, and the only one for which the patient
comes for relief. They are described most frequently as being exactly
in the ear, at other times as being in the side or back of the head, or
“all over the head.”

Varieties of Tinnitus, Probably the worst forms of tinnitus are caused by
irritation of the cochlear branch of the auditory nerve, either due to pressure
upon the roots or trunk of the nerve in the cranium, or to a primary lesion in
the labyrinth acting upon the terminals of the cochlear nerve, or to intra-
labyrinthine pressure through the fenestrae induced by middle-enr dizease. The
irritation may also be due to vaso-motor changes in the labyrinth, reflex in
origin, arising from more or less distant regions, such as the intra-nasal spaces or
the digestive organs. The noises are in some cases really due to vibrations within
the ear or in its neighbourhood (entotic and properly objective). For example,
crackling or the sound of bubbles bursting may be due to secretion in the tym-
panum ; a creaking or rubbing sensation may be due to cerumen or a foreign
body in the external meatus; a slight drumming or buzzing may be caused by
spasm of the tensor tympani or stapedius ; while a erackling, heard on swallowing,
is usually due to separation of the walls of the Eustachian tube when affected
by eatarrh. Again, a bruit may be heard in the jugular vein under the floor of
the tympanum, while a pulsating or throbbing sound often arises from dilated
arterioles due to congestion or vaso-motor disturbance in the external or middle
ear, or in the labyrinth. A pulsating sound may also be caused by an abnormal
condition of the internal carotid artery in the carotid eanal ; in this case the
pulsation is usually stopped by pressure upon the artery in the neck.

The Character of these Sounds as described by patients is ex-
tremely varied. It is evident in many cases that patients have a
difficulty in describing them or in comparing them with any actual
sound outside the body. In the efforts to describe them they often
employ terms or comparisons suggested by their particular surroundings
or occupations. They are frequently deseribed as buzzing (or “bizzing”)
hissing, ringing, singing of a kettle, humming, or crackling. They are
compared by many to the sound of a shell held to the ear, to the ring-
ing of bells, to the ticking of a wateh, to the bursting of bubbles, to
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the splashing of water, to the twittering of birds, to the rustling of
wind among the trees. Those of an intense character are compared
to steam blowing off, the noise of machinery, the rushing of a water-
fall, the constant whistling of a locomotive, or the sound of a horn.
Some again are said to be of a beating or pulsating character, and
may be compared to a constant hammering or the working of a pump.
Several different sounds may exist at the same time in the one ear,
such as a pulsating and a buzzing one. During treatment it is some-
times found that one sound may pass away, while the other may
remain unchanged.

While in some these sounds produce very little annoyance, in others
they have a most worrying and depressing effect, diminishing power of
work and apparently rendering life a burden; indeed cases are on
record of sufferers seeking oblivien in self-destruetion. Oceasionally,
though rarely, these sounds are said to be of a pleasant nature, such
as the singing of birds or a beautiful melody. Complete tunes are
sometimes alleged by patients to be heard in the ear without any
objective cause.

The Sounds Vary in Intensity. Usually during stillness and
solitude the noises appear to be much worse and more disturbing.
Patients may declare that during the noise and bustle of daily work
they scarcely perceive the s=ounds, but on returning home to the
quietness of their rooms the sounds become very unpleasant. In other
cases they are only experienced after indulgence in stimulants; after
over-exertion, or mental emotion ; during colds in the head ; or in dull,
damp weather, etc. They are sometimes associated with what is
indefinitely called a “nervous state.” In such cases the intensity of
the symptom is likely to be modified by varying states of the nervous
system, aggravated by worry or irritation, and diminished by moods
of contentment and serenity. A nervous condition may, on the other
hand, be excited by some of the distressing forms of this symptom.
In many persons the sounds are unceasing, exeept during sleep, and
they seem only occasionally to prevent sleep.

Relation of the Tinnitus to the Deafness. We sometimes find
distressing noises with but slight impairment of hearing. Oeccasionally
cases are met with where the hearing is normal.  In sueh the tinnitus
is probably due to a labyrinthine neurosis or to reflex influences, such
as from the teeth or the naso-pharyngeal mucous membrane. It is
often found in such cases that defective hearing comes on sooner or later,
More frequently, when the sounds are intense and eontinuous, the
deafness is very considerable. Generally, if the acuteness of hearing
improve, the noises diminish ; while, on the other hand, with gradually
advancing deafness the intensity of the sounds generally increases,
until the patient may be deaf to all external sounds while tormented
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by noises in the head. Sometimes, however, when a state of total
deafmess has been reached, the sounds completely cease.

Hallucinations of Hearing. Schwartze and Kippe have directed attention
to the association of subjective sounds in the ear with Aallucinations of hearing
in the insane. Even persons who have no mental defect may, for a time,
confound noises in the ear, such as whistling or the ringing of bells, with
actual sounds orviginating outside. Patients have informed the writer that the
sounds were so real as to cause them to search, even by going out into the
open air, for the source of them. Generally, however, a little careful observa-
tion on the part of the patient is sufficient to convince him that the sound has
no existence outside his body. Von Triltsch relates a case of melancholia with
hallucinations of sound in the ear like the crving of a child. The removal of
impacted cerumen was immediately attended by the disappearance of the sound
as well as of the melancholia. Other cases are on record of morbid states of the
mind being connected with the existence of peripheral disease of the ear causing
subjective sounds., Schwartze says, “Subjective sounds in the ears, which are
occasioned by undoubted disease of the ear, may, in persons disposed to psychical
disease, especially where hereditary tendency to such exists, be the direct cause
of hallucinations of hearing, which may provoke at any time the outbreak of
pronounced mental diseaze.” The continuous hissing, buzzing, ete, which attend
the ear disease, may be associated with the hearing of “voices.” Two cases are
related Ly Képpe, in each of which only one ear was diseased, and only on that
side were the * voices” heard. In these two cases, az well as in several others,

" the noises and hallucinations disappeared under loeal treatment of the ear affection.

IIT. PAIN IN THE EAR (OTALGIA)

Earache is a frequent symptom of ear disease. We may con-
veniently distinguish two varieties: 1st, pain associated with an
inflammatory process; 2nd, pain without any evidence of inflammation.

Inflammatory Pain. The first vaviety is obviously connected chiefly
with @eute inflammation, especially with acute inflammation of the
middle ear (purulent or non-purulent). The earache is then frequently
intense in character. At the beginuing of the inflammation there
may be simply heat, fulness, and pressure. Afterwards, however, it
goes on to sharp, penetrating pain in the ear, which generally extends
to the neighbourhood, to the temple above, towards the oceiput behind,
or to the forehead in front. It may be accompanied by throbbing
in the ear, aggravated at night. In the purulent form, the pain often
ceases with rupture of the tympanic membrane, and the appearance
of discharge from the ear. In some cases, however, the pain continues

~ after rupture, or returns after a period of intermission.

Mastoid inflammations, usually secondary to purulent otitis media,
are important sources of pain. In mastoid periostitis there is usually
wdema or abscess over the mastoid area, with jutting outwards of the

. auricle, and great tenderness on pressure. In purulent collections in
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the mastoid cells, there may be little or no wdema over the mastoid,
but often an appearance of bulging of the bone itself, with pain on
pressure, especially over the front of the lower half of the mastoid.
There is sometimes in such cases, however, very little pain apart
from pressure.

In chroniec purulent affections of the middle ear, while in most
cases no pain may be experienced for years, there may arise at any
time severe pain from an acute inflammatory attack, from pressure
of retained matter, from caries or necrosis, or from furuncular
inflammation in the meatus. It is to be remembered that intense
pain in an ear affected with chronic purulent disease, extending to
the side or back of the head, may be the first symptom of an intra-
eranial complication.

Slighter and more intermittent pain may be complained of in
connection with simple exudative catarrh of the middle ear or with
nterstitial or sclerotic processes. If great pain is experienced in such
conditions, it generally means an intercurrent acute inflammation.

The external auditory canal is another common source of inflammatory
pain, especially when it is the seat of furuncular inflammation. The
pain in this case is usually aggravated by moving the auricle, pressing
the tragus, or by mastication. Thig, as a source of pain, is often over-
looked, and careful examination of the skin of the meatus with the
help of a probe is necessary. Less frequently there is pain in the
external canal from eczematous inflammation, from the pressure of
cerumen in the osseous portion of the camnal, from the presence of
fungi, from exostosis, and from caries or necrosis of the osseous walls.
In chronic eczema of the meatus the sensation is more that of
troublesome itchiness.

Non-inflammatory Pain. The second or non-inflammatory variety
of pain is often connected with dental caries, especially of the molars
of the lower jaw, and is then often associated with pains in the
vicinity—in the neck, temple, or cheek, Intense earache may be
experienced in tonsillitis, without any signs of inflammation in the
ear ; also in carcinoma of the tongue or throat. It is sometimes a
manifestation of a neuralgic condition due to anwmia or other con-
stitutional defect. Rheumatic pain in the articulation of the lower
jaw, felt during movement or pressure, is often thought by patients to
be due to ear dizease. A szensation in the ear, as if of a plug of cotton,
sometimes complained of by persons with good hearing, has evidently
4 nervous origin,

It is very important, as a guide to treatment, to distinguish between
the inflammatory and the non-inflammatory forms of pain. Objective
examination is of course the only reliable means of doing so, and should
never be omitted in such cases. We usually find in the inflammatory
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variety more or less defect in the hearing as well as subjective sounds
in the ear; and it is often distinetive of the non-flammatory pain
that it has been experienced for a long period, even for months.

It is well always to inguire whether the patient has been liable
to earaches in childhood, or later on, as these may indicate past
inflammatory attacks.

IV. DISCHARGE FROM THE EAR (OTORRHCEA).

Probably about a third of all diseases of the ear coming before the
surgeon are attended by discharge, which is generally due to purnlent
inflammation of the middle ear. With comparatively few exeeptions,
there is perforation of the tympanic membrane, though in a small
number of cases the discharge is caused by inflammation of the external
meatus, especially eczematous. While there is frequently pain at the
early stage, in a large number of cases no pain is complained of.
Otorrheea is generally attended by more or less defective hearing, and
in many cases it has existed for many months or even years before
coming under the surgeon’s observation. The discharge may be very
slight in quanfity, so as cven fo escape the atfention of the patient,
or to be mistaken for thin wax, or it may be in such quantity as to fill
the meatus very soon after syringing and drying,

Character of the Discharge. In character also it varies. It is
most commonly mueo-purulent. It may, however, be serous-looking,
such as in the early stage of an inflammation of the middle ear,
or when due to eczema of the meatus. The mucous element may pre-
dominate, giving the secretion a tenacious or stringy character, or
there may be almost pure pus, which imparts a milky colour to the
water used in syringing, It is sometimes tinged with blood, especially
when there are granulations or polypi in the ear. It has frequently
an offensive smell, particularly when there has been no attempt at
cleansing, and in very chronic cases its odour sometimes resembles
that of old cheese.

Bacteriological and Cytological Characters (see p. 71). The
most, serious forms are associated with the presence of streptococei.
Diplococei are also frequently found: of these the pneumococeus is the
most common, but there are also found the meningo-cocecus and the
gonococeus.  The staphylococens pyogenes, albus and awrews, is less
virulent than the others, and is found in connection with furuneuli in
the meatus as well as in purnlent middle ear disease. The tubercle
bacillus is specially found in very young children. Cytological examn-
ination, which should be repeated in any case move than once, yields,
in the opinion of so high an authority as Dr, Milligan, very important
information. His conclusions are that the presence in the discharge
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of lymphoeytes indicates granulation tissue formation ; of lymphoeytes,
epithelioid cells and myelocytes, bone disease; of lymphocytes and
“acid-fast © squames, cholesteatomatous changes; of lymphocytes,
epithelioid cells, myelocytes, and giant cells, tuberculous disease of
the temporal bone.

The conditions associated with discharge from the ear are fully de-
seribed under the objective symptoms of purnlent inflammation of the
middle ear, The dangers associated with this symptom are described
in the chapter on “ Intra-Cranial and Vascular Infective Complications
of Purulent Inflammation of the Middle Ear.” In all cases attended
by discharge from the ear, objective examination is essential ; and, in
order to acquire a proper knowledge of the exact condition, it is gene-
rally necessary to syringe and dry the inside of the ear before using
the mirror and speculum. Where there is a history of a past discharge,
which may have been absent for a length of time, we often find a dry
perforation, a cicatrix or a calecareous deposit.

V. DISTURBANCE OF EQUILIBRIUM (VERTIGO, GIDDINESS
AND STAGGERING).

Since Méniere's classical paper on “ Aural Giddiness,” in the Gazetle
Medicale de Paris for 9th February, 1861, the profession has become
eradually impressed with the importance of giddiness as a symptom of
ear disease ; and most practitioners now think of the ear when a case
of giddiness or disturbance of equilibrium presents itself,

Frequency of Ear Giddiness. As a symptom of ear disease it
oceurs in all degrees of intensity, from that of a slight and temporary
lightness in the head to so vicolent a disturbance of the equilibrivm
as to necessitate the recumbent posture. In a marked form it is far
from being rare, while in a comparatively mild degree it is a very
common concomitant of ear disease; probably in 6 per cent. of cases
of ear disease it 1s a distinet feature.

Various Forms of Ear Giddiness. Ménidre's discovery naturally
stimulated mueh investigation, with the result not only of still more
widely connecting the symptom of giddiness with disease in the ear,
but also at the same time of modifying some of his views. In the
light of the fuller experience of recent years, aural giddiness may now
be conveniently described as manifesting itself in four distinet forms :
(1) The typical form or true Ménitre's disease (sometimes termed
apoplectiform deafness), due to the presence of exudation in the
labyrinth. In a person with previously normal hearing, the four great
symptoms, namely-—sickness and vomiting, giddiness and’ staggering,
subjective sounds in the ear, and deafness, occur as a sudden seizure :
accompanied it may be with pallor, cold sweats or faintness, In this
class entire disappearance of all the symptoms is rare. (2) Another
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form is due to pressure upon the walls of the middle ear of air,
liquid, or inflammatory products. Here the symptoms are sometimes
less severe in character—the sickness and vomiting being occasionally
absent while the vertigo is in most cases preceded by other symptoms
of auditory disturbance. In more serious forms purulent middle ear
disease extends through the inner tympanic wall to the interior of the
labyrinth. (3) The giddiness may be due simply to pressure upon the
walls of the external meatus or outer surface of the tympanic membrane,
such as by ceruminous masses. Herve also it is usually preceded by
disturbance of the hearing, and entire recovery is often brought about
by treatment. (4) In the fourth class of cases, the giddiness is
connected with chronie processes in the middle ear, leading to pressure
upon the labyrinth at the fenestral openings, or to vaso-motor disturh-
ance in the labyrinth. The vertigo of this class is that usnally termed
by writers, vertigo ab auwre lase, and may occur in almost any affection
of the ear; but it is most frequent in the course of a chronic
inflammatory affection of the middle ear, The giddiness is generally
preceded, accompanied, and followed by subjective sounds and deafness ;
it is frequently, however, unaccompanied by nausea or vomiting.
Recurrences of the giddiness are common from time to time. In
most cases it eventually disappears; but the deafness and the
noises in the ear are apt to remain permanently.

Characters of Aural Vertigo. In aural vertigo, the giddiness may
be so extreme that, if' the person cannot clutch a firm sapport or be
supported, he falls to the ground or has to lie down ; or it may amount
to a mere sense of “swimming in the head,” when turning quickly or
stooping, or to a tendency to reel when trying to walk in a straight
line. The giddiness may be experienced in bed, the patient feeling as
if the bedroom were turning round, or the bed rising or sinking. In
the severe forms the objects around may appear to rotate, or the
ground in front may seem to rise or fall, or there may be a feeling as
if the patient were on a suspension bridge which sways under foot.
The sense of movement may be confined to the patient’s body, perhaps
of the nature of a rotation round a vertical axis, when the tendeney
usually is to turn or fall towards the affected ear, or there may be a
sense of moving backwards or forwards on a horizontal axis. Experi-
ments on animals seem to indicate that irritation in the external
gemicircular canal causes horizontal movements of the head, while
irritation in the posterior or superior produces backward and forward
movements. In other cases there may simply be a staggering or want
- of control of the legs, especially in the dusk or dark, the movements
resembling those of a drunken man. The giddiness may pass off or
markedly diminish in a few minutes, or it may last for several days,
‘necessitating the lying posture. 1t may return, even repeatedly, with
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more or less severity. A certain degree of giddiness or tendency to
reel may persist, with exacerbations from time to time, perhaps excited
by other causes, such as gastrie disturbance, While, in aural vertigo,
there is good reason to believe that irritation of the vestibular and
ampullary nerves, sending afferent impulses to the centre of equili-
brium, is the real source of the mischief, there may supervene other
exciting causes which provoke attacks, such as digestive or hepatic
disturbanee, nervous shock or strain, exhaustion, ete. Without these,
while the ear disturbance may be permanent, the vertigo may be absent
for long periods of time.

Relation of Ear Giddiness to Intra-cranial Disease. It is
necessary to remember that in the course of chronic purulent middle
ear disease, and also, but much more rarely, in acute purulent disease,
giddiness may be due to extension of the disease to the interior of the
labyrinth or to the intra-cranial ecavity. In the latter case the
giddiness is associated with other grave symptoms which point to
mmvolvement of structures more central than the organ of hearing. In
this way meningitis, septic-thrombosis of the sigmoid sinus, cerebral
abscess, or cerebellar abscess may be associated with more or less
disturbance of the equilibrium. It is also to be remembered, however,
that grave disease of the cerebellum, such as a tumour, sometimes
exists in a person who may be at the same time afflicted with an ear
disease, although no connection may exist between the two. In this
way there may be great disturbance of equilibrium, which, at first
sight, is regarded as of aural origin; but subsequent events show that
the disease causing the disturbance of equilibrinm is entirely in the
cerebellum, having possibly no conneetion with the ear. It should
never be forgotten that marked giddiness, sickness and vomiting moy
exist in connection with pwrulent disease of the ear, which has not
extended beyond the cavities of the labyrinth or middle ear. There is
no doubt that practitioners sometimes form an unnecessarily gloomy
prognosis of such cases, concluding, owing to the presence of these
symptoms, that extension of the mischief has taken place to the
interior of the eranium.

Testing the Static Sense in Aural Vertigo. When manifest ear disease
exists, and the patient complains of giddiness, we should first make sure that he
understands what giddiness really is, and ascertain if deafness and tinnitus be
present, also if there be vomiting. We should also inguire whether the giddiness
has sprung out of an acute Ménibre's attack, or if it has arisen in the course of a
chronie ear affection. No doubt the worst forms ocenr in labyrinthine affections ;
and therefore it is well to employ the tests already deseribed for differentiating
disease of the nerve structures from that of the conducting structures. We should
also ascertain whether the vertigo is produced or increased by such processes as
inflation, syringing, or the use of Siegle's speculum ; or if it is excited by certain
movements, such as looking downwards or upwards, or turning to the right or left.
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We should also inguire if the sense of movement refers to the patient himself or to
external objects, and if the tendency is to turn or fall from or towards the ear
affected. 'We should also determine the absence of any ocular disturbance sufficient
to account for the giddiness. By employing the following tests, both with the eyes
open and shut, we may, by observing whether there is any tendency to sway or
fall, determine the condition of the static sense, and, if impaired, the degree of
impairment : (i) standing on both legs with feet together; (ii.) standing on the
toes ; (iii.) standing on one foot, noting whether equilibrium is more disturbed
when standing on foot corresponding with atfected ear; (iv.) jumping on the two
feet ; (v.) walking in a straight line, observing if the patient reels or walks zig-zag,
or with his legs apart; (vi.) walking with knees straight; (vii.) rotation with
feet together; (viii.) rotation on one foot.

VI. NASAL AND PHARYNGEAL SYMFPTOMS.

Nasal and pharyngeal symptoms very frequently co-exist with ear
disease. DPersons suffering from middle ear affections often complain
of “cold in the head,” frequently manifesting itself in a sense of
nasal obstruction, with or withont excessive nasal secretion. Nasal
obstruction may only show itself by oral breathing when sleeping.
The obstructed nose and mouth breathing from post-nasal adenoids are
the commonest signs of the catarrhal deafness of children. Nasal
voice 18 sometimes a marked feature in children suffering from
catarrhal deafness, the nasal tone being due to a concomitant affec-
tion of the mose. The frequent desire to clear out the throat,
“ hawking,” is often associated with catarrhal conditions of the middle
ear, due to post-nasal catarrh, which may be the root of the ear
affection. For further information on the important subject of nasal
and throat symptoms, the student is referred to the special chapter on
“ Affections of the Nose and Throat.”

SECOND GROUP OF SYMPIOMS.
V1I. MUTISM AND SPEECH DEFECTS.

Deaf-mutism. We may generally regard deaf-mutism as a
symptom of ear disease, as it is in the vast majority of cases
simply a consequence of total, or of a high degree of, deafness,
which has either been congenital, or has originated in the early years
of life. Deafness for speech, coming on under four years of age, is
certain to be attended by dumbness, and even between four and eight
years of age, iIf great care is not exercised, serious deafness is liable to
be followed by loss of speech. Probably 75 per cent. of deaf-mutes
hear such sounds as a lowd bell or a whistle close to the ear, or a
vowel loudly pronounced into the ear. In a smaller number, complete
words are heard when spoken loudly into the ear or through a
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conversation tube. It is not easy to determine positively, in the first
yvear of life, whether a child hears. Usually the history of a case is
that the mother is surprised to observe that the child is unaffected by
noises which awake other children. After the first year, her anxiety
may be aroused by the delay in beginning to speak, and by manifest
inattention to loud sounds. Suspicion being excited, the child's hearing
should be tested, preferably by the parents at home under the direc-
tions of the doctor (see p. 38). By objective examination the tym-
panic membrane is usually found to be normal, and when morbid
changes are observed they do not account for the serious deafness,
the cause of which is more deeply seated. The importance of the
subject of deaf-mutism, however, has led the author to devote to it
a special chapter, to which the reader is referred.

Defective Articulation. In less severe forms of deafness in a
child, while mutisin may not result, a less perfect articulation is very
early observed, as he fails to hear all the shades of sound which make
up articulate speech. The effect i1s thus to render the pronunciation
idistinet and the voice toneless, If, however, the deafness bhecomes
more aggravated, or if the child is very young and has ounly recently
attained a slight knowledge of speech, the pronunciation becomes more
and more imperfect, and, his knowledge and memory of words being
insufficient to keep what he has, he may cease altogether to speak, or
his utterance may be confined to unintelligible sounds. The child,
unlike the adult, ceases to make any effort to hear, and finds it more
easy to trust to signs, in the use of which he is usually encouraged by
the parents. After a time, the parents, regarding the child as quite
deaf, believe that it is useless to speak to him at all, and resort more
and more to gestures, till the child comes to be classed as a confirmed
deaf-mute. If the parents took pains to speak in a loud and distinet
voice near to the ears of the child, as they would to a deaf adult, and
by that means maintain and even increase the child’s kuowledge of
words, the consequences might be much less serious.

VIII. FACIAL PARALYSIS.

This is not an unfrequent symptom of ear disease, especially
of the purulent forms. It is more common in young children, and
is generally unilateral, affecting the side ecorresponding with the
ear disease. If due to an intra-eranial lesion, it 18 found on
the opposite side, and it is then more partial in character. Rarely
the paralysis is bilateral, and, in the only case seen by the
author, it was due to syphilitic disease, involving also the auditory
nerves, The symptoms produced by pronounced facial paralysis are
well known, being chiefly due to the inaction of the facial muscles on




1. HEADACHE. 61

the affected side. A minor degree is probably more common in
connection with purulent ear disease than is supposed, showing itself
mainly in a less distinet naso-labial furrow. Different fibres of the
nerve, having different aveas of distribution, may be more markedly
affected than others. The brow and the eyelids may, for example, be
more affected than the mouth or cheek, or wiee versa. When the lesion
is above the origin of the twig for the stapedius muscle, there may be
disturbances of the hearing with tinnitus, caused by inaction of the
muscle,
IX. HEADACHE.

Headache is not unfrequently experienced in ear disease. In acute
inflammatory affections of the middle ear or of the external meatus,
shooting pains may be complained of in the temple and oecciput. Such
pains are often regarded as neuralgic in nature, and, in the absence of
objective examination, the condition of the ear may be overlooked.
In chronic non-exudative catarrh of the middle ear, similar pains may
be experienced in the branches of the fifth nerve, originating in
irritation of the mucous lining of the middle ear. In chronie purulent
middle ear disease, heavy dull pain in the head is sometimnes com-
plained of, particularly by anwemic and weakly persons. When,
however, in purulent ear disease pain in the head becomes a sudden,
severe, and continuous symptom, especially if attended by sickness and
vomiting, we should think of the possibility of an intra-cranial
complication, such as abscess, meningitis, or thrombosis of the
lateral sinus. Labyrinthine inflammation, especially the purnlent
variety, is usually attended by headache. Suppuration in the mastoid
cells, or mastoid periostitis, is likely to be attended by pain in the
neighbouring regions of the head. A hbenumbed sensation over the
corresponding side of the head is often spoken of by patients suffering
from acute catarrhal conditions of the middle ear.

Some patients, especially those who are neurotic, complain very
much of a sense of pressure on the top of the head, especially in
connection with non-exudative catarrh or oto-sclerosis,

X. SICENESS AND VOMITING.

These symptoms, when arising directly from ear disease, are
generally associated with giddiness and staggering (see p. 56). They
usually begin soon after the disturbance of equilibrium, and are
probably due to reflex action through the vagus nerve. They natur-
ally suggest the possibility of Dbrain mischief. On the other hand
both patients and practitioners frequently regard such attacks as
purely bilious in their nature. The sickness and vomiting rarely last
beyond a day or two.
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When a patient is seized with such symptoms as giddiness and
staggering with sickness and vomiting, the organ of hearing should
be carefully examined. It is also to be remembered that sickness
and vomiting are marked symptoms in connection with the extension
of purulent ear disease to the intra-cranial cavity or to the vascular
system.

XI. PSYCHICAL DISTURBANCES.

A feeling of heaviness, confusion, or depression is often mentioned
by patients suffering from affections of the middle ear, and they may
also assert that an amount of mental work, which they could at one
time perform with ease, has now become impossible. These symptoms
probably oceur in persons whose nerve force or resisting power is either
naturally weak or has been impaired by causes acting on the system
independently of ear disease. The distracting influences of noises in
the ear, which frequently attend these affections, as well as the strain
of attempting to hear, often produce much depression, A special
form of diminished power of mental application, termed by Professor
Guye “ aprosexia,” is frequently noticed in children affected with post-
nasal growths and exndative catarrh of the middle ear. As the result
of the examination of six hundred school children, the writer found
twice as many with defective hearing among the backward children as
among the forward children. There is no doubt that by the loss or
distinet impairment of hearing in youth, the mental faculties become
damaged ; and, even althongh hearing should return after some years,
the baneful effects upon the mental development of the child of having
been partially or wholly shut out from sound at the most valuable
educational period of life can never be thoroughly repaired. The
results of impaired hearing in youth upon the adult are thus described
by von Triltsch: “Men, who in early youth have suffered from
impaired hearing, have, in many cases, as a consequence, something
unstable, confused, or undecided, in their disposition and character,
They are undecided and faltering in action, illogical and changeable
in thought and speech, their answers often not being to the point.
An experienced and observant physician can thus, in many cases,
after a short conversation, even from the speech and manner of
a patient, discover that most probably he had in youth defective
hearing.”

XII. PYREXIA.

Increase of temperature and other symptoms of febrile disturbance
oceur in most cases of acute purulent inflammation of the middle ear,
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and, less frequently, in non-purulent inflammation. In certain cases
these symptoms are very marked, and a temperature of 102”7 F. is not
uncommon,  Acute mastoid inflammations are also generally attended
by rise of temperature. Even in the acute inflammations of the
external meatus, some elevation of temperature is usual. When
meningitis or thrombosis of the lateral sinus occurs, the feverish
disturbance becomes, of course, a very notable feature of the case,
and in the latter case presents striking intermissions, each rise of
temperature being usually ushered in by a severe rigor.

XIII. INTRA-CRANIAL SYMPTOMS.

The more serious symptoms indicative of intra-cranial disease, such
as delirium, convulsions, stupor, coma, and paralysis, are met with in
connection with purulent middle ear. disease. It is to be noted,
however, that acute affections of the middle ear may, in infants
and very young children, be attended by convulsions without men-
ingitis or other intra-cranial disease. In the presence of such
symptoms, the existence of otorrheea is of great significance, and
imperatively calls for careful examination of the ear.

XIV. OCULAR DISTURBANCES.

These, in the form of iritis or keratitis or both, are often associated
with hereditary syphilis affecting the labyrinth. In purulent ear
disease, changes in the fundus of the eye are not unfrequently noticed,
especially if associated with cranial or vascular complications, when
distinet optie neuritis is common. It has been shewn, however, that
vascular changes in the optic dise, short of optic neuritis, are very
common in persons with purulent ear disease even when there is no
evidence of intra-cranial complications. Paralysis of one or more of
the ocular muscles is a well-known symptom of the intra-cranial
complications of ear disease, especially of temporo-sphenocidal abscess,
when the third cranial nerve is frequently invelved. It has been
demonstrated, both by experiments and by eclinical observation, that
nystagmus may arise reflexly from labyrinthine pressure or irritation,
especially in the semi-circular canals, when it is generally associated
with pronounced giddiness, The examiner should observe whether
the movements of the eyes are horizontal, rotatory, or vertical, corre-
sponding with the planes of the semi-circular canals; also, if they
are excited or made worse when the eyes are turned to the side of
‘the affected ear or to the opposite side. Nystagmus is observed most
frequently in purulent ear disease, especially in labyrinthine suppura-
tions, and it is often present in cerebellar abscess. Temporary attacks






CHAPTER IIL
CAUSES OF EAR DISEASE.

AvrHouGH, in the deseription of the individual diseases of the ear
their causation will in each case receive attention, it may be useful to
review in a general way the various predisposing and exciting causes
which are apt to give rise to morbid conditions of the organ.

I. CAUSES ACTING THROUGH THE EXTERENAL AUDITORY CANAL.

Action of Cold. We do not here rvefer to the action of eold in
producing, primarily, catarrh of the nasal and pharyngeal spaces, and,
secondarily, eatarrh or inflammation of the middle ear, but to the action
of cold impressions directly upon the ear. A very large number of ear
cliseases originate in this way. The ear is remarkably intolerant of
cold, which may act upon it in various ways, such as by the rushing of
cold water into the ear while the person is diving; or by the trickling
of drops of eold water into the ear during washing, a shower bath, or
the application of ice to the head; or by exposure to cold wind,
especially if accompanied by rain, sleet, or snow. Exposure to these
caunses 1s especially liable to excite an ear affection, if a pre-
disposition to such exists in the individual, or if a chronic disease is
alveady present, especially if attended by a perforation.

Cutaneous Extension. Disease may also affect the ear through
the continuity of the interior of the ear with the cutaneous surface of
the body. For example, the exanthemata sometimes affect the ear
through the medium of the cutaneous lining of the external meatus.
Erythema, erysipelas, or eczema, when affecting the head, may extend
to the auricle and external meatus. '

Mischievous Interference. Excess of ear wax, furunculi, and acute
diffuse inflammation of the external meatus are not unfrequently the
results of irmtating the skin of the canal by efforts to relieve itchiness
or remove wax. The point of a pen, a tooth-pick, a knitting-needle or

hair-pin, a small twig, ete., are nused for such purposes, and irritate the
E
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delicate cutaneous lining and at the same time introduce miero-
organisms. It occasionally happens that the person’s elbow receives
a sudden push, which thrusts the hard pointed object inwards,
penetrating the tympanic membrane. Efforts to clean the interior
of the ear by the use of so-called * aurilaves,” or with the corner
of a towel, not unfrequently lead to mischief such as the impaction of
the ear wax. Needless and unskilful syringing of the ear, and the
pouring into the ear of irritating or even caustic liquids, are some-
times responsible for acute inflammation of the canal, the tympanic
membrane, or the middle ear. Even the indiscriminate pouring of
bland oil into the ear may prove injurious, owing to its becoming
rancid after being in the warm ear for a few days, when it may
act as an irritant, or favour the growth of fungi. Boring the
lobule of the ear and the irritation caused by ear ornaments may
give rise to disease, especially to eczema, hypertrophy, or cleft lobule.

Injuries. Blows upon the ear, boxing or pulling the ears, or
striking the surface of water with the side of the head, as in diving,
may, by the sudden and great compression of air in the external meatus,
rupture the tympanic membrane, or even some of the intra-tympanic
structures, giving rise, it may be, to acute purulent inflammation of
the middle ear. A severe blow may be followed by hiwmatoma auris,
especially if the auricle has been previously weakened by disease. A
foreign body in the external meatus, or the efforts to remove the saine,
especially when it becomes firmly impacted, may cause perforation of
the membrane and purulent inflammation of the middle ear. The
same results arve likely to follow the entrance of boiling water, molten
metal, caustic substances, ete., into the ear.

Efforts at Treatment, especially when of an injudicious character,
may produce serious mischief. Improper attempts to remove a foreign
body, or violent and unnecessary syringing, may bring about acute
inflammation of the canal and tympanic membrane, Certain methods
of treatment, which are usunally safe and beneficial, occasionally prove
mischievous. Thus paracentesis of the tympanic membrane, perfectly
safe in the vast majority of cases, is ocecasionally followed by acute
purulent inflammation of the middle ear.

Very Loud Noises, especially if sudden and unexpected, as when a
cannon is fired close to the ear, or when the piercing shriek of a railway
whistle is suddenly heard, not unfrequently originate disease of the ear,
and the former may even rupture the tympanic membrane. Constant
and loud noises have also frequently an injurious effect on the ears,
and hence it is found that a large proportion of men, who are

exposed from the nature of their work to such noises, ultimately
become deaf.
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II. CAUSES ACTING THROUGH THE EUSTACHIAN TUBE.

Nasal and Naso-pharyngeal Disease. There is probably no
greater predisposing or exciting cause (in producing or maintaining
ear disease), than the presence of disease in the nasal and pharyngeal
mucons membrane.

The chief nasal and naso-pharyngeal diseases which exercise an
influence upon the middle ear are: (a) Acute rhinitis (acute cold in
head). (&) Chronic rhinitis (chronic ecold in head). (¢) Adenoid
vegetations in the naso-pharynx, with or without enlarged tonsils.
(d) Acute and chronic pharyngitis. :

A special chapter is devoted to this subject, to which the student
is referred.

Exanthemata. The rhinitis associated with the exanthematous
diseases, especially scarlet fever and measles, has often a virulent
effect upon the middle ear. Any one of the diseases of the middle
ear may thus have its origin in scarlet fever or measles, but the
purulent inflammations arise in this way more frequently than do
the simple catarrhs. Probably the most obstinate forms of purulent
middle ear disease, and those which are attended by greatest destruction
of the tympanic membrane, arise from scarlet fever. Diphtheria may
affect the ear by extending up the Eustachian tube from the pharynx :
and, when it oceurs in conjunction with scarlet fever, a most serious
form of purulent disease of the middle ear may be set up. Diphtheria
may also damage the ear by causing paralysis of the museles of the
palate and Eustachian tube. _

Syphilis.  Syphilitic cicatrices, by closing the mouth of the
Eustachian tube, or by producing adhesions about the soft palate or
perforation of the palate, may lead to disease in the middle ear.

Pulmonary Affections. I'neumonia, bronchitis, whooping-cough,
phthisis pulmonalis, ete., may excite morbid conditions of the
middle ear, by simple continuity of the mueous membrane, by the
strong expiratory efforts of coughing unduly condensing the air in
the middle ear, or by the invasion of specific microbes.

The Nasal Douche and other forms of nasal treatment are also in
some cases responsible for setting up middle ear disease. The entrance
of liguid into the middle ear through the Eustachian tube, during the use
of the nasal douche or syringe, is no doubt a eommon oceurrence ; but
this accident is fortunately by no means always followed by inflammatory
mischief. Patients, especially children, frequently mention that they
experience pain in the ear during the act of syringing the nose, although
no harm results. On the other hand, probably by the foreing up into
the tympanic cavity of pathogenic micro-organisms, injury to the ear
may ensue, such as purnlent disease with all its possible consequences,
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or sunple eatarrh with temporary or permanent injury to the heaving,
The application to the nasal mucous membrane of the galvanie cautery
or chromic acid, and operative treatment are sometimes responsible for
the production of purnlent ear disease.

Abuse of Inflation. The abuse of the varions methods of inflating
the middle ear, especially Valsalva's method, may injure the tympanic
structures by producing an over-flaceid state of the membrane. Rup-
ture of the tympanic membrane, however, is probably never caused by
inflation of the middle ear, unless the membrane has heen previously
weakened by atrophy, or a cicatrix.

These various conditions influence the middle ear through the medium of the
Eustachian tube in the following ways:—

Eustachian Closure. By closing the mouth of the Eustachian tube, through
extension of congestion, swelling, and hypersecretion in the naso-pharynx to the
mucous lining of the cartilaginous part of the tube, or by the encroachment upon
its mouth of swollen, thickened, or hypertrophied tissue or adenoid growths ; in
either case bringing about mechanical closure, and the ravefaction of the air in
the middle ear. Enlarged tonsils pressing the soft palate upwards upon the tube,
and adenoid vegetations overlapping the mouth of the tube, are also examples of
such mechanieal closure,

Inflammatory Extension and Microbic Invasion. By further extension of
the inflammatory process to the mucous lining of the tympanum, there may
be produced, in the slight forms, catarrh, and in the more severe forms, simple or
purulent inflammations of the middle ear. Muens, pus, or blood forced from the
naso-pharynx into the middle ear, when accompanied by pathogenic organisms,
is no doubt a frequent source of mischief.

The FBEustachian Muscles. The thickened (hypertrophied) or atrophied
mucous membrane of the soft palate may interfere with the contraction of the
tensor palati and levator palati muscles, which are intimately connected with the
mucous membrane covering them. The thickened mucous membrane will impede
muscular contraction, and bring about a disproportion between the resistance
and the moving power. This impairs the muscular mechanism by which the
walls of the membrano-cartilaginous part of the tube are in turn separated and
approximated. Paresis of these muscles may also result from diphtheria.

Aerial Contents of the Middle Ear. Through interference with nasal
Lreathing the ear is deprived of a proper supply of pure air. When the nasal
passages are markedly obstructed, vavefaction of the air in the naso-pharynx is
produced by every act of swallowing. This naturally leads to rarvefaction of
the air in the tympanic cavity throngh the aerial medinvm of the Eustachian
tube. On the other hand, under the influence of vehement expiratory acts, such
as coughing, blowing the nose, sneezing, ete., the air, unable to find its way
through the nasal passages, may pass through the Eustachian tube with damaging
effect npon the middle ear, through the sudden abnormal condensation of the
air within it.

Reflex Effects. Frobably certain forms of tinnitus anrium are due to the
irritation cansed by the pressure of thickened mucous membrane upon the nerves,
especially upon the branches of the trigeminus in the naso-pharynx.
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I1I. INTRA-CRANIAL DISEASE AND CRANIAL INJURIES.

Intra-cranial Diseases, Morbid intra-cranial conditions may in-
juriously affect the anditory nerve or labyrinth. The internal auditory
artery may be narrowed or closed from some cause, leading to an®mia
of the labyrinth, or there may be aneurism of this vessel. Atheroma
in the vessels of the brain is likely to be associated with the same
condition of the vessels of the labyrinth, leading, it may be, to hsemorr-
hage into the latter. Obstruction to the discharge of the venous
blood from the labyrinth into the sinuses of the brain may lead to
passive congestion.  Apoplectic clots, inflammation of the brain or
meninges, tumours, abscesses, efc., may damage the root, stem, or
expansion of the auditory nerve. Cerebro-spinal meningitis is respon-
sible for many cases of deaf-mutism. Throngh the aqueduct of the
cochlea diseased processes or pathogenic organisms from the arachnoid
space are in some cases propagated to the interior of the cochlea, while
through the aqueduct of the vestibule extra-dural mischief may pass
to the vestibule.

Blows upon the Head. Violent blows or falls upon the head may
fracture some part of the osseous walls of the ear, especially the roof,
and rupture the tympanic membrane and other soft parts, causing
effusion of blood into the middle ear or labyrinth, and perhaps injury
to the auditory or facial nerves. DBlows on the head, however, not
unfrequently produce permanent and severe, it may be total, deafness
with great subjective sounds. without causing any rupture of the
middle ear structures or other objective signs of injury.

IV. GENERAL DISEASES AND MOREBID CHANGES INVOLVING
THE CIRCULATION.

The strumous, tubercular, and syphilitic cachexize not only predispose
to diseases of the ear, but they also engraft upon these diseases a
specially unfavourable tendency.

In the Strumous Constitution acute inflammation of the middle
ear is very apt to take a suppurative form, and to become chronic and
persistent, and be attended by serious complication. Again, mucous
catarrh of the middle ear is much more obstinate in the strumous
child : while dry adhesive processes, when they do affect children,
which is rare as compared with their frequency in the adult, usually
occur in those of strumous constitutions.

In Tubercular Patients purulent forms of ear disease are not only
common, but are apt to be attended by destruective softening of the
tympanic membrane. In both serofulous and tubercular persons
chronic adhesive catarrh of the middle ear is more apt to take an
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unfavourable course than in those of healthy constitution. The
tubercle bacillus is sometimes found in purulent middle ear diseases,
but there 1s reason to believe that many cases are really tubercular in
which no bacilli can be found. No doubt many of the cases of
so-called caries of the mastoid process, especially in children who have
at the same time enlarged lymphatic glands in the neck, are really
tubercular disease of the mastoid and petrous portions of the temporal
bone. In ten such cases Dr. Milligan of Manchester inoculated the
purnlent material into guinea pigs, with the result of producing marked
tubercular disease in eight of these.

Syphilis may affect the organ of hearing in several ways. In the
stage of secondary symptoms, mucous catarrh of the middle ear may
be excited by simple extension of the throat affection to the middle
ear. A form of chronic catarrh is met with, involving the middle ear
and labyrinth, and associated with rapid and serious loss of hearing.
Great aggravation of the deafness in chronie catarrh of the middle ear
may take place as the result of the syphilitic virns: and sudden and
serious loss of hearing in one ear, or, less frequently, in both ears, with
subjective sounds and vertigo, due to some form of effusion into the
labyrinth, sometimes takes place as the result of syphilis. Laby-
rinthine disease, coming on gradually or suddenly, leading to serious
or total loss of hearing, preceded by keratitis or iritis, and often
associated with Hutchinson's teeth, is not unfrequently met with in
children suffering from hereditary syphilis. Condyloma or uleeration
in the meatus is rarely met with.

Exanthematous and Zymotic Diseases. We have referred to the
_ influence upon the organ of hearing, through mere continuity of skin
and mucous membrane, of the exanthematous diseases, especially of
scarlet fever and measles; but these diseases may also cause changes
in the ear, especially in the labyrinth, through the ecirculation, cansing
marked and permanent defect of hearing. The other zymotic diseases
not unfrequently induce mischief in the ear. During typhus and
typhoid fever, temporary deafness and tinnitus are often observed, and
are probably in most cases due to hypersmia of the labyrinth: but
permanent changes may also originate in these affections. The aural
disturbance sometimes found in those who have suffered from inter-
mittent fever is probably due rather to the effects of quinine than
to the disease itself. Jufluenza is often followed by acute purulent
inflammation of the middle ear, characterized by an unusually great
tendency to mastoid suppuration.  Other forms of ear disease, presenting
peculiarly severe and obstinate features, have been observed in
connection with epidemie influenza.

General Diseases. FBright’s discase, acute and chronic rhevmatism,
gout, anemic, marasmus, arve each not unfrequently associated with
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ear disease, but the exact nature of the causative relation 18 not
clear. An attack of mumps is sometimes attended by permanent and
total deafness in one or in both ears, from some as yet unknown
change in the labyrinth. In lewkemia, hiemorrhage may take place
into the labyrinth or tympanum. Hysteria, pregnancy, and the period
of lactation arve occasionally associated with disturbance of the hearing.
Serious aggravation of a previously existing deafness often follows
parturition. Deafness is occasionally observed during puerperal fever.

Organie disease of the heart, lungs, or lurge vessels, by causing stasis
of the venous circulation in the head, or by producing undue arterial
tension, may lead to hypersmia of the mucous membrane of the nose,
throat, and ear, passing, it may be, into distinet tissue changes.

Medicinal Substances. Certain medicinal substances, notably
quinine, salicin, opium, and aleohol, may induce disturbance in the
organ of hearing, especially hyperemia of the inner ear, producing
deafness or some form of tinnitus. They have a more injurious effect
if disease already exists in the ear, when even small doses may
distinetly aggravate the aural symptoms, and the aggravation is in
some cases permanent,

V. REFLEX CAUSES.

Morbid impressions are sometimes transmitted to the ear in a reflex
way through the vaso-motor nerves, from various parts of the body.
The effect of cold feet, in exciting inflammatory affections of the middle
ear, 18 an example of this form of reflex influence. But probably the
most marked instance is the production of neuralgic or even inflammatory
affections in the ear by the process of teething in the child, or by
caries of the teeth in the adult. The connection of the dental nerves
with the middle and external ear, through the otic and Meckel's
ganglia, is probably the path by which the irritation is transmitted
from the teeth to the ear. Sympathetic hyperemia of the ear probably
also arises from reflex sympathy with the digestive organs and, in the
female, with disturbances of menstruation and the menopause.

VI. MICRO-ORGANISMS AS CAUSES OF EAR DISEASE.

In the production or maintenance of certain forms of ear disease, micro-
organisms play a very important part.

Favourable Conditions in the Ear. When we consider the strue-
ture of the ear, especially the accessory cavities of the middle ear, the
numerous air-filled spaces, warm and moist, and the tendency to
the accumulation of inflammatory and other debris ; when, further, we
remember its communication with the nose, throat, and outer air, it is
not surprising that it should be the seat of bacterial activity.
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The following are the chief organisms associated with, if not the
actual cause of, disease in the ear.

In the External Meatus certain inflammatory conditions are
associated with fungi belonging to the species of aspergillus. It is to
be noted, however, that these fungi have been known to exist in an
external anditory canal without exciting mischief of any kind. There

Fia. 46.—Microworganisms found in purulent discharge from the ear. o, Diplo.
corens from o ease of acute purulent inflammation of middle ear with nipple-shaped
perforation, after infuonza ; b, streptococcus progenes from case of chiromic purnlent
middle ear disense; e, staphylecoccus pyogenes aurcus from a furunculus in the

external meatus : o, tubercle bacillug from case of chronie purulent middle ear
disoase in a child,

is reason to believe that furuncular inflammation is excited by a
special mierococeus, which finds a habitat in the hair follicles, namely,
the staphylococcus pyogenes (aureus and albus).

In the Middle Ear many pathogenic organisms are found in
connection with intflammatory processes. The most important are the
following: (1) Streptococei (Fig, 46, 4), (including streptococens pyogenes
and streptococcus mucosus) are the most frequent and virulent micro-
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organisms found in purnlent disease of the ear. They are also
commonly associated with intra-cranial suppurations especially septic
thrombosis of the lateral sinus. (2) Diplococei (Fig. 46, a) are also
frequently found, but not so frequently as streptococei, although they
are also virulent. Of the diplococei the pneunmococeus is the most
common, but there are also found the meningo-coccus ( Weichselbaum),
the gono-coccus and the diplococeus catarrhalis.  (3) The staphylo-
coccus pyogenes (Fig. 46, ¢), albus and aureus, is less virulent, and
is found in connection with purulent processes in the middle ear,
as well as with boils in the external canal. (4) The tubercle bacillus
(Fig. 46, ) is specially found in some purulent middle ear diseases
associated with extensive tubercular infiltration of the mastoid and
petrous portions of the temporal bone in young childven. (5) Loftler’s
bacillus seems to migrate into the middle ear from diphtheritic con-
ditions of the naso-pharynx. It has been found even in the labyrinth
and the petrous bone. (6) The micrococcus of ozena may invade the
middle ear, and excite purulent disease.

In the Labyrinth, the diphtheritic bacillus, the diplococeus meningo-
tidis of Weichselbaum in connection with cerebro-spinal meningitis, the
streptococens, the staphylococeus, and the pnewmococcus are met with.

Effects of Micro-organisms. No doubt, in regard to all these
organisms, their effects on the ear are modified by pathologico-anatomical
conditions, the resisting power of the tissues, the nature of the pabulum,
and the presence or absence of other drritating couses, such as cold or
injury. In certain eircumstances, these organisms may exist in the ear
unattended by any morbid process. In order to determine the nature
of the primary microbe, we should, if possible, examine the secretion
after paracentesis of the tympanum or immediately after perforation
of the membrane. Subsequently microbes may be found having no
connection with the original source of the mischief.

VII. PREDISPOSING CONDITIONS.

Heredity. Hereditary tendency is a strong factor in the causation
of almost all forms of ear disease, but more especially of those morbid
changes which are usually designated chronic adhesive catarrh of the
middle ear. We sometimes find the hereditary disposition extremely
marked, almost every member of a family having some form of disease
of the ear. It is to be noted, however, that the offspring may not be
affected with the same disease as the parent. For example, the father
may have chronic adhesive catarrh, while his children may be liable to
purulent inflammation of the middle ear. We may find also that the
hereditary tendency is not direct, that, while the father and grandfather
have enjoyed a healthy state of the organ, the uncle or grand-uncle
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has had ear disease. Politzer believes that the hereditary intluence
is stronger in the second generation than in the immediate offspring
(atavism). It must be remembered, however, that these diseases
are very common, and that, although we may frequently discover by
diligent inquiry that some relative has dulness of hearing or an ear-
discharge, we are not justified in all such cases in concluding that real
hereditary tendeney exists. Probably the hereditary peeunliarity is in
many cases what may be called the “ catarrhal tendency,” which almost
always manifests itself at the same time in a special liability to nasal
and pharyngeal catarrhs,

Age. The peculiarities attending different ages of life are important
factors in the production of ear disease. In infancy and childhood
there is a marked liability to exudative diseases of the middle ear,
especially of a purulent character, as compared with persons of more
advanced years. This frequency is strikingly shown by the examination
of school children in whom a large proportion, in some schools 25 per
cent., were found to be more or less dull of hearing. This is very
much due to the great frequency of adenoid vegetation in the naso-pharyns
in childhood as well as to the prevalence of exanthematous diseases at
that time of life. It i1s also connected with certain peculiarities of
structure existing in childhood, viz., the small size of the naso-pharyngeal
space, the thickness of the mucous membrane of the Eustachian tube,
and the shortness and width of the Eustachian tube. The rapid
formation of mueous membrane in the tympanic cavity, which takes
place soon after birth, probably induces congestive processes in the
tympanum, and it has been shown that purulent collections are
frequently found to exist in the middle ears of young infants. Oto-
sclerosis, on the other hand, is common in female adolescents. In
middle and advanced life chronic adhesive or “dry” catarrh of the
middle ear is very much more frequent than in children. In old age
anditory nerve impairment is cominon, while the flaceid soft walls of
the cartilaginous KEustachian tube, as well as the feeble state of the
tube museles, may probably cause disease by disturbing the ventilation
of the middle ear.

Position in Life, Occupation, Habits, and Surroundings have
great influence in the causation and eontinuance of ear disease. In the
case of the poor; their greater exposure to all kinds of weather, their
cold, damp, ill-ventilated dwellings, their deficient nourishment and
their scanty clothing render them more liable to inflammatory atfections
of the ear, which in such persons are also likely to be more persistent.
We note especially the effects of these evil influences in the children
of the poor, suffering from chronic purulent inflammation of the middle
ear. Workmen exposed to loud or sudden noises, such as boiler-
makers, riveters, or railway engine drivers, are particularly liable to
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labyrinthine mischief, from undue irritation of the auditory nerve.
Those, again, who have to work in the midst of air loaded with dust or
dirt, or who are employed in an office where the air is confined, close,
and impure, are prone to ear affections, More or less disturbance of the
hearing may arise in those who are exposed to great changes in air
pressure, such as caisson workers, divers and aeronauts. The injurious
effects, acting through the tympanic membrane, are more likely to take
place if the change of pressure is rapid, and more ready to occur during
the velief from pressure. The immoderate use of alcohol and of
tobaceo may not only directly produce ear disease where the tendency
to such exists, but, by bringing on a state of chronic catarrh of the
naso-pharyngeal mucous membrane, ear disease may be in that way
indirectly caused. Mental worry also predisposes to ear trouble in
certain constitutions.

Pre-existing Diseases in the Ear. The previous or present exist-
ence of disease in the ear may predispose to a return of the same or to
other diseases. As in almost all catarrhal diseases, one attack is apt
to establish a tendency to future attacks. Thus, a person who has had
at any time catarrhal or inflammatory disease of the middle ear, is
more liable to have this again. So the existence of a chronic disease
of the ear, such as chronic adhesive catarrh, or chronic purulent in-
flammation, exposes the individual to acute catarrhal or inflammatory
attacks. Then, again, disease in one part of the ear frequently leads
to disease in another part. Congestive or inflammatory conditions of
the middle ear are often attended by hyperamia of the labyrinth,
leading, it may be, to more permanent changes. Chronic catarrhal or
suppurative diseases of the middle ear are often followed in time by
pathological changes in the labyrinth. Affections of the mastoid
process are, in the great majority of cases, the result of pre-existing
disease in the tympanic cavity. Again, furunculi, diffuse inflamma-
tion, or even hyperostosis of the external auditory canal, may arise
from the irritating action of pus or other secretions upon the skin of
the canal. FEeczema of the auricle is also apt to excite a similar state
of the ecanal, with thickening of the cutaneous lining.

Neglect of Treatment. We have to add neglect of proper treatment
as an important element in the perpetuation of certain diseases of the
ear. From this cause acute diseases frequently lapse into chronic
conditions. Thus mucous catarrh, or acute non-perforative inflammation,
miay pass into the much less curable chronic adhesive ecatarrh,
- Probably, however, the disease, which is most frequently due to neglect

of treatment, is chronic purulent inflammation of the middle ear, owing
to the fact that no efficient efforts are made to cleanse the interior of
the ear, although, from the anatomical peculiarities of the part, there
existe such a tendency to retention of secretion.



CHAPTER 1V.

METHODS OF TREATMENT.

MaxY of the methods of treatment employed in diseases of the ear
are useful in several affections, and, therefore, for the sake of con-
venience, and to avoid frequent rvepetition, we shall consider in
this chapter, in the following order, the most important of them.
The distinctly operative methods are taken up in the next
chapter.

I. Inflation of the middle ear.
IL. Syringing the ear.
Ordinary syringing.
Intra-tympanic syringing.
Syringing through the Eustachian tube.
1. Local abstraction of blood.
v, Application of liquids or vapours to the middle ear through
the Kustachian tube.
v. Rarefaction and condensationr of the air in the external
meatus (pnenmo-massage of tympanum).
vi. Electrical treatment,
viL. Mechanical aids to hearing.
viil. The artificial tympanic membrane.
IX. Preventive and hygienic treatment.

I. INFLATION OF THE MIDDLE EAR.

Of all the therapeutic measures practised in diseases of the ear,
“this is probably the one most frequently employed. For a description
of the various modes the student is directed to page 11,

The therapeutic, value of inflation is mainly based upon the
mechanical effects of the compressed air on the walls and contents
of the middle ear. Its eflects on the walls are confined to the
yielding parts, namely, the tympanic membrane, the membranous
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part of the Eustachian tube, the membrane of the fenestra rotunda,
and the annular band of the foot-piece of the stapes.

Effects of Inflation on the Walls of the Middle Ear. In
many pathological states the tympanic membrane and the ossicular
chain are indrawn, so that the base of the stapes presses abnormally
upon the fluid of the labyrinth. The vibrating power of the mem-
brane and ossieula is at the same time impaived by this increased
tension. The mechanical effect, produced by the pressure of the air
upon the inner surface of the tympanic membrane during inflation,
forces out the membrane and chain of bones, thus relieving the
labyrinthine fluid, and helping to restore the proper temsion. The
action of the compressed air in the tympanic cavity will at the
same time tend to break asunder adhesions or bands, if these have
not become too much organized, and also help to overcome abnormal
retraction of the tendon of the tensor tympani musele. It is possible
also that, through the mechanical effect of the pressure of air upon
the fenestral membranes, if frequently repeated, any tendency to
their becoming rigid may be partially resisted. The stream of com-
pressed air, acting laterally on the Eustachian tube, will co-operate
with the tube muscles in separating the outer or membranous wall
from the inner or cartilaginous one, and thus open the tube.

Effects on Secretion in the Middle Ear. The current of air
has also an important effect upon fluid secretion in the middle ear.
In the tympanic cavity the secretion is finely divided, and scatiered
in various directions, In this way its absorption by the lymphatics
and blood-vessels is assisted, while secretion lying on those parts
whose vibrating function is of great importance, such as the ossicular
chain or fenestral struetnres, may be removed to other parts, where
its effect on the hearing may be less injurious, or, if there is a
perforation of the membrane, into the external auditory canal.

Value of Catheterization. Catheterization (Fig. 26) is most
useful in chronic forms of middle ear disease, when a strong and
somewhat prolonged cwrrent of air is required to overcome the resis-
tance offered by adhesions. It is also to be preferred; when the
dizease is limited to one side, and it is undesirable that air should
be forced into the normal ear. When liguids, vapours, bougies,
etc., require to be introduced into the middle ear, the catheter is
generally indispensable. In a few rare cases the use of Politzer's
method is attended by such unpleasant consequences that we have
to resort to the catheter. Since the introduction of Politzer’s method
of inflating the middle ear, however, catheterization has been much
less employed than previously.

Value of Politzer's Method. Politzer’s method (Fig. 28) possesses
the following advantages. (1) In the treatment of ear diseases in
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childven, in whom the Eustachian catheter can varely be used.
(2) In acute catarrhal eonditions of the nasal and pharyngeal
mucous membrane, so often assogiated with middle ear catarrh, it
has the advantage over the catheter of not irvritating the inflamed
mucous membrane, (3) When, in the adult, serious difficulties
stand in the way of using the catheter, such as extreme nervousness
or sensitiveness, a peculiar formation of the nasal passages, etec., this
method is a useful substitute, (4) It requires no such special
dexterity as catheterization, and it can not ouly be carried out by
any practitioner, but with proper directions, and under sufficient
precautions, it may be employed by the patient himself or by a
friend in the intervals between the visits to the surgeon. (5) In
certain conditions it is found that a better effect is obtained by
the sudden gust of air propelled into the middle ear by this
method, than by the slower, more gradual current through the
Eustachian catheter.

Value of Valsalva's Method. It is of most value in cases where
the tympanic membrane is perforated. In these cases, when there is
secretion in the middle ear, the patient is sometimes able to assist in
the treatment by foreing the secretion from the tympanum into the
external aunditory canal. In the same class of cases solutions poured
into the canal of the ear penetrate more effectually through a perfora-
tion into the middle ear immediately after air has been forced by this
method through the fluid. When the membrane is intact, however,
the patient is either quite unable to intlate the middle ear, or, if able,
he generally injures the ear by too frequent repetition. Temporary
improvement of the hearing may attend successful inflation by this
method, and hence it is frequently practised by patients and recom-
mended by surgeons. Such efforts, however, repeated by patients,
perhaps many times daily, produce on each occasion a congestion of
the tympanic vessels as well as excessive tension of the tympanic
membrane, which in time becomes thinned and flaceid. The more
frequently it is performed the slighter and shorter in duration is the
improvement of hearing—the case usually becoming worse and worse.
Strong expiratory efforts produce hyperaemia of the vessels of the head,
and stasis of its venous circulation, so that in persons with an
unhealthy state of the vessels of the brain, the very frequent and
vigorous performance of Valsalva’s wethod is not free from danger.
Persons have been known to fall unconscious to the ground when in
the act of thus inflating the ear. Tt is necessary, when the patient is
recommmended to try this method, that he be strictly cantioned against
its too frequent use; and in elderly persons, especially if liable to
oiddiness, it should not be employed at all.
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[I. SYRINGING THE EAR.

The ear syringe is frequently brought into requisition both for
diagnosis and treatment. Before the surgeon syringes the ear, he must
first ascertain by examination whether ceruminous, purulent, or other
accumulations really exist. Injury is no doubt sometimes inflicted by
the use of the syringe when there is nothing to remove.

Suitable Syringe. A piston syringe (Fig. 47) is generally the most
efficient. If the surgeon has to deal with cernminous collections or a

Fia. 47.—Ear svringe, made entively of light metal,

foreign body, a syringe which contains four ounces is convenient, but,
for other purposes, a two-ounce syringe is sufficient. One made of
glass and metal or entirely of light metal, capable of being sterilized
Ly boiling, is to be preferved. 7t showld be furnished with a fiaved ledqge,
or other contrivance to prevent slipping of the index and middle
fingers when the piston is being pressed down. The nozzle should not
exceedd an inch and a half in length, should be slender, and should

Fre, 48, —Glass car syrvinge for use by paticnts.

not have a knob-shaped extremity. If the nozzle is too thick, or if it
has a bulbous end, the canal of the ear is liable to be stopped up by
it, and the injected fluid, having difficulty in passing out again, may
produce dangerous pressure on the deep parts. The syringe put into
the hands of patients should be smaller, as it is generally ordered
for cleansing away purnlent collections: one which holds an ounce
of liquid is large enough. One made of strong glass (Fig. 48),
furnished with a ledge for the fingers, the piston and barrel capable
of Dbeing stervilized by boiling, is cheap and suitable, Whatever
syringe is used by the patient, it should be provided with a piece of
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fine, soft, india-rubber tubing, which covers the end of the nozzle and
extends about a quarter of an inch beyond its point. This soft tubing
may be introduced into the canal of the ear with greater safety by
the patient or friend than a hard-pointed instrument. Ball syringes
are useful when patients have to syringe their own ears, or for
struggling children, For the latter the nozzle should be made of
soft rubber and somewhat long (Fig. 49). The air should be well
expressed from the ball, as bubbles of air mixed with the water are
very unpleasant to the patient. A vessel (Fig. 50) of a suitable size
and shape is required to receive the fluid as it issues from the ear.
One made of vuleanite, black in colour so as to show the secretion
and shaped as in the woodeut, fits the irregular surface under the
ear, and, if held close to the skin, will prevent the escaping fluid

Fro. 49. —Ball ear syringe made of soft rubber,

Fic, M.—Mode of ayringing the ear.

passing down the patient’s neck. The comfort of the patient is not
unworthy of our attention, and the drenching which patients sometimes
undergo, not to mention the trickling of water down the neck and
under the collar, must be avoided when syringing the ear.

Mode of Syringing (Fig. 50). The syringe should be held only
with the right bhand, and the point of the nozzle, or the india-rubber
tubing, should be placed in contact with the roof of the meatus, just
within the external orifice. At the same time the auricle should be
pulled upwards and backwards with the left hand, so as to remove
the eurve of the canal. When the objeet of syringing is to remove
pus or other inflammatory produets, the syringe should be used
efficiently but gently, and with interruptions. A powerful stream
of fluid propelled against the softened or perforated tympanic mem-
brane may easily do injury. If the use of the syringe is enfrusted
to the patient or his friends, as in the treatment of purulent disease
of the middle ear, it is essential first to give carveful practical instrue-
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tions. If this is not done, it will probably be found that the purulent
secretion has not been removed from the deep part of the ear, the
cleansing fluid having rveached no further than the outer orifice of
the canal. After syringing, the fluid which remains in the auditory
canal should be allowed to drain out, and then the passage is to be
dried with absorbent cotton fixed on a cotton-holder (Fig. 3). A
plug of absorbent cotton should be worn in the meatus for a few
hours after syringing for ceruminous collections,

Applications after Syringing. In purulent cases it is frequently
necessary, after syringing and drying, to employ, as further means
of treatment, insufflation of powder, instillation of solutions, or
chemical or galvanic ecauterization. These methods are described in
connection with the treatment of purulent disease of the middle
ear, Chapter XIL

Untoward Effects of Syringing. In some persons syringing the
ear, even when it is done with caution, excites giddiness, and more
ravely nausea and vomiting. These effects are more likely to be
produced when the tympanic membrane is perforated, and especially
when excessive force has been used, or when ecold fluid is employed.
The fluid may be sterilized water, or water medicated with some
antiseptic substance, and it should always be pleasantly warm, say at
a temperature of about 100° F,

The Intra-tympanic or Attic Syringe. In some cases of purulent
disease of the middle ear, especially of the attic and antrum, it
1s desirable to inject fluid
directly into the attic. For
this purpose we employ a
silver cannula (Fig. 51)
attached at the outer end
to a glass syringe (Fig. 48)
by means of a short piece
of stiff india-rubber tubing
which by its resiliency softens the contact of the cannula with the
tissues. Cannula and syringe can be easily sterilized by boiling.
The inner end of the cannula is bent, for introduction into the perfora-
tion or other opening. The cannula used with the attic syringe has
generally too narrow a lumen. A fairly good stream is required to
dislodge the collections of epithelinm in the attie, for which this
method of syringing is often required. The attic syringe is often
used after the operation of extracting the mallens and incus
(see p. 111).

Mode of using the Attic Syringe. The syringe is held in the
usual way with the right hand, the auricle being pulled backwards

and upwards with the left, while light is reflected from the forehead
F

FiG. 51.—Cannula of attie syringe,
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mirror (Fig. 52). The cannula is then carefully passed through the
speculum into the inner end of the external meatus, and its bent point
directed upwanrds, is eantiously placed in the aperture in the membrane,

Fig. 62 —The usc of the attic syringe.

which is usunally in the membrana Haceida (Fig. 53). At first only
one or two syringefuls should be injected at a sitting ; afterwards,
however, a stronger stream and four or five syringefuls may he
injected with advantage. In this way we often succeed in dislodging
and Dbringing away quantities
of cheesy-looking or epidermic
masses. Sometimes giddiness is
complained of while the stream
of fluid is passing upwards, but
this is rarvely severe, and usually
after a few applications it 18 no
longer experienced.

Syringing through the Eustachian
Tube. This is usnally done with au
ordinary syringe, through a catheter
introduced into the pharyngeal mouth
of the Eustachian tube. This method

Fia. 58.—The introdiction of tlie cannula of must never be employed unless there is

the aktio syringe. perforation of the tympanic membrane

and free permeability of the Eustachian

tube. As wide a catheter as possible should be selected, and its beak must be
well inserted into the tube, and then held in sitw as directed at p. 15, while
the fluid is glowly injected into the mouth of the catheter. The injection is
more effective if the patient breathe through the almost closed mouth. Generally
a considerable portion of the fluid escapes into the nasal passages and pharynx,
although there should pass through the Eustachian tube a quantity sufficient to
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drop, or even flow, out of the external meatus. The fluid 15 sometimes more
effectually injected into the tympanic cavity through the tympanic tube passed
through a catheter as far as the tympanic orifice of the tube. This is a fine
elastic tube, one end of which is widened into a funnel-shaped orifice, the
other end having a small opening, sometimes placed sideways, to give passage
to fluid, In introducing this instrument, a catheter is first passed in the usual

Frc. 64.—Fine tympanio tube introduoced through eatheter,

way, and through this the tympanic tube is pushed into the Eustachian tube
(Fig. 54). The point of the instrument iz known to be in its proper position
when, by means of a mark at the widened end, it is known to have passed
from two and a half to three centimetres beyond the point of the catheter.
Gruber's Method. When both tympanic membranes are perforated, Gruber’s
method of washing out the middle ear through the Eustachian tube is some-
times employed. This consists in foreing Huid into the nasal passage by means
of a syringe furnished with a nozzle, which fits tightly into one nostril, while
the other nostril is closed with the fingers. The act of swallowing is performed
by the patient, as in Politzer's method of inflation, while the piston of the
syringe is pressed home. This method must never be employed unless both
membranes are perforated and the Eustachian tubes freely permeable.

III. LOCAL ABSTEACTION OF BLOOD,

In the treatment of the acute inflammatory aflections of the ear,
local blood-letting by means of leeches is often of value.

Application of Leeches. The proper situations for the application
of leeches are in front of the tragus, behind the auricle, and over the
stylo-mastoid foramen : depletion produces in these places the greatest
effects on the ear. When the inflammation has its seat chietly in the
external meatus and tympanic membrane, the leeches should be
applied over the tragus: when in the tympanum or mastoid cells, they
should be applied below and behind the auricle. The deep auricular
artery, after supplying the tragus, passes in to supply the deep parts
of the external meatus and the outer layer of the tympanic membrane,
so that, in removing blood from the tragus, we arve more likely to
affect the cireulation in the meatus and in the tympanic membrane.
The soft parts over the mastoid process and behind the lobule have
their vascular supply from the stylo-mastoid artery, which provides
also the chief arterial supply to the lining membrane of the tympanum
and mastoid cells, where also arterial twigs inosculate with the small
arteries of the labyrinth. Again, a communication exists between the
veins over the mastoid process and the venous sinuses of the dura
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mater, through the diploetic and emissary veins which pierce the
mastoid part of the temporal bone. Hence, by abstracting blood from
the soft parts over the mastoid process, we may exert an influence
upon the cireulation, not merely of the tympanum and mastoid cells,
but also of the labyrinth and dura mater.

Precautions in Using Leeches. In order to avoid any mistake, the precise
spots to which the leeches are to be applied should be marked with ink. If, for
example, a leech is applied over the parotid gland instead of over the tragus, there
18 not only a probability of irritation and swelling, but the therapeutic effect is
unlikely to be attained. Before applying leeches the external orifice of the ear
should be stopped with cotton wool, so as to prevent the entrance of a leech or of
blood. After they have come off, the bleeding may be allowed to continue for ten
or fifteen minutes. Instructions should be given as to the proper methods of
stopping the bleeding, in case this should prove excessive. If there is a purulent
discharge from the ear, the leech bites should be covered with skin plaster or other
material so as to protect them from the effects of the irritating pus, which might
excite inflammation, uleeration, or even erysipelas,

IV. APPLICATION OF LIQUIDS OR VOLATILIZEDD SUBSTANCES
TO THE MIDDLE EAR THROUGH THE EUSTACHIAN TUBRBE.

The Application of Liguids to the Middle Ear. A small
graduated syringe (Fig., 55) capable of containing ten minims of
flnid is employed. A wide catheter, having a long heak, should, if
possible, be used; and the point of the
beak is to be pressed well into the mouth
of the Eustachian tube. The catheter,
after being properly introdueced, is held
in position with the left hand; the syringe, which has been filled
with the warmed liquid, is introduced into the outer opening of the
catheter, and the fluid slowly and without much force injected into
the catheter. The position of the patient’s head should be such as
to allow of the catheter being horizontal, so that the fluid may not
flow out of it. By means of the air-bag a stream of air is then
forced through the catheter, and the liquid is driven through the
Eustachian tube and distributed as a spray upon the walls of the
tympanic cavity. If the fluid be infended only for the Eustachian
tube, the bag should be compressed with little force. If the head
be inclined to the affected side and bent slightly forwards, the fuid
may flow into the Eustachian tube without the stream of air,

In foreing the liquid through the Eustachian tube a portion always
flows back into the nasal passages and throat. This may be partly
due to faulty catheterization, but is mainly owing to the partial
hindrance presented by the swollen mucous membrane, especially at
the sthmus tube, Coughing or retching may be excited, but soon

e

Fia. 55.—8mall catheter syringe.




iv.] APPLICATIONS THROUGH THE EUSTACHIAN TUBE. 85

passes off.  When the fluid passes into the tympanic cavity, bubbling
riles are heard during ausenltation—one ov two bubbles are often
heard even after the inflation is over. A sensation of fulness and
warmth is usually experienced in the ear, but pain is very rarely
complained of, and inflammatory reaction almost never oceurs, when
suitable tluids are used.

Sterilized warm water may be employed for injection into the
middle ear; but a variety of solutions are recommended. Probably
the safest and most useful are 1 per cent. solutions of one or other
of the following substances—bicarbonate of sodium, chloride of
ammonium, and iodide of potassiom. A 2 per cent. solution of
pilocarpin is also employed; likewise liquid, sterilized, vaseline.

The Value of Liquid Applications. The solutions are chiefly
employed in chronic adhesive catarrh of the middle ear; and the
object aimed at is to irritate or stimulate the condensed, thickened,
or rigid mucous membrane, so as to help to soften and render it
more flexible, as well as to promote the absorption of the interstitial
new-formation. It is right to state that some authorities believe
that the good effects obtained by injecting solutions into the middle
ear are in reality due to the air pressure. The preponderance of
evidence shows, however, that cases, which have not been benefited
by the simple air douche, have afterwards improved by the use of
injections.

Application of Volatilized or Atomized Substances to the
Middle Ear. Air impregnated with certain volatile substances is
often introduced into the middle ear. A few drops of the substance,
such as acetic ether, may be poured into the catheter bag and
allowed to volatilize, when the air containing the vapour is forced
by compression of the air-bag into a catheter properly introduced
into the Eustachian tube; or, what is probably still better, the
mouth-piece of an air-bag which is firmly compressed with the hand
is placed inside the mouth of a bottle partially filled with the
volatile fluid, and the bag is then

allowed to fill with the vapour in
the upper part of the bottle. In- G“
flation is then effected through the

catheter in the ordinary way. In B o sl vazouz box,
the same way, volatile substances

may be applied during Politzerization; or there may be connected
with the tube of the bag a box (Fig. 56) containing a piece of
sponge or cotton wool, on which the volatile substance is placed,
to impregnate the air as it passes through the box. Dundas Grant's
auto-inflator may also be employed to apply volatile substances to
the middle ear. Sal-ammoniac vapour is often directed to be
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inhaled into the naso-pharynx from a Godfrey’s or other apparatus
and forced into the KEustachian tube by Valsalva’s method. It
is donbtful, however, if vapour reaches the tympanic cavity by this
method.

Neboline or paroleine solutions of menthol, camphor, iodine,
adrenalin, or cocaine may be very comveniently applied in a finely
nebulized form, vie the catheter, to the middle ear by means of the
globe nebulizer of Oppenheimer and a catheter bag.

V. RAREFACTION AND CONDENSATION OF THE AIR IN THE
EXTERNAL MEATUS,

This is useful in properly selected cases, especially in conjunction
with inflation of the middle ear. We may employ simple rarefaction
or rapidly alternating rarefaction and condensation (pneumo-massage
of the tympanum). The former may be brought about by Siegle’s
pneumatic speculum or Delstanche’s modification (Fig. 13). A simple
air bag and an india-rubber tube similar to that used for Politzeriza-
tion also serve the purpose, substituting for the nasal piece a conical
ear piece covered with india-rubber tubing so as to fit air-tight
into the meatus. The air bag is first emptied by compression of
the hand, and the ear
piece 18 fitted air-tight
into the external meatus,
the band is then relaxed,
when the air in the meatus
becomes rarefied and the
membrane is pulled out;
this may be repeated four
or five times at each sit-
ting. Rapidly alternating
variations of air pressure

Fio. 87.—Electric oto-massage apparntus, n t]]ﬁ meatus iﬁ- more fTE‘
quently used. This may

be effected with the air bag and tube, so arranged that when the ear
piece is fitted air-tight into the meatus frequent slicht compressions
and relaxations of the bag with the finger tips will produce rapid
ont and in movement of the tympanic membrane. More rapid move-
ment is obtained by an instrument where the piston movement is
propelled by a hand wheel, which regulates the length and frequency
of the stroke of the piston. Still more rapid movement is obtained,
even to the extent of several thousand strokes in the minute, by
an electro-motor, when the length and frequency of the stroke is
regulated (Fig. 57). As a rule the very rapid movements should
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only be accompanied by short strokes. The rapid movement of the
piston has the disadvantage of producing a loud sound, which may
IN SOINe cases prove injurious,

Pneumo-massage of the tympanum is called for when there 1s
an indrawn or retracted tympanic membrane, along with adhesions,
or where there is rigidity of the ossicles or fixation of the stapes.
Tinnitus is not unfrequently relieved by this method, even when the
hearing is not improved. In purulent cases rarvefaction of the air
in the meatus may be employed to suck secretion out of the middle
ear through a perforation.

VI. ELECTRICAL TREATMENT.

Electrieity is employed in the treatment of ear disease, in the form
of the continuous and the induced currents, as well as for its thermic
effect (galvanic cautery). It is also used to propel a motor in
pneumo-massage of the tympanum.

For applying these the writer uses a motor-transformer made by Schall, of
London. This instrument, which is mounted upon an iron table, is adapted to
various voltages up to 250, and therefore only requires to be connected to a plug in
a room where electrie light is installed. The following ean be obtained from this
equipment : (1) Motor power capable of driving an air pump, saws, drills, burs,
ete. ; (2) light for forehead mirror or transillumination ; (3) Faradic and galvanie
currents ; (4) the galvanic cautery. An R-volt aceumulator, conpled up with the
wiring to the electric light, so that the current supplying the electric lamp during
the examination of patients charges the accumulator, forms a fairly efficient
substitute for the motor-transformer in so far as providing motive power, the
galvanic cautery, and transillumination.

Electrodes for the Ear. Various forms of electrodes are required,
according to the method of applieation. The writer most frequently
employs the constant and induced currents
by way of the Eustachian tube and ex-
ternal meatus. The positive electrode is
introduced into the meatus, and consists
of a conducting wire passing through a
vuleanite speculum, the end of the wire
being capped with a piece of sponge
which projects from the inner end of the
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the sponge is in contact with the walls :

of the canal, or, by pushing the speculum farther in, is placed in
contact with the tympanic membrane. Before introduction, the sponge
I8 moistened in a warm, weak solution of salt. The negative electrode
consists of a conducting wire passing through a thin Enstachian catheter

Fiie. 58, —Electrode for "/
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(Fig. 59). When used, the point of the catheter is introduced well
into the pharyngeal mouth of the Eustachian tube, and is held dn situ
by the patient. The positive electrode is sometimes placed at the outer
orifice of the ear, or over the tragus, instead of in the ecanal, by means
of a bent metallic stem having a ball-shaped extremity covered with
leather, while the other electrode, having a similar shape, is placed
over the side of the neck. Eleetricity is also sometimes applied by
filling the canal of the ear with a warm solution of salt, into which
the end of the electrode is placed. In using the continuous eurrent it

Fio. 50, —Electvode for applying electeicity to Eustachian tube,

is often advantageous to alternate its divection. Galvanizing the ear,
for therapeutic purposes, should not be employed morve frequently than
twice a week, and only for eight or ten minutes on each occasion.
We must not employ a current so strong as to excite pain, burning,
marked facial contractions, flashes of light, loud sound, or giddiness,
During the application a sensation of taste or contraction is some-
times experienced in the tongue, the impression being conveyed
through the chorda tympani nerve lying on the inner aspect of the
tympanic membrane.

The Value of Electricity in Ear Disease. There are great
varieties of opinion among aunral surgeons as to the therapeutic
value of the electric current, some extolling it as one of the most
valuble remedies, while others deny that it has any real or permanent
usefulness. This difference of opinion is probably due to the uncertain
data upon which we are able to select this remedy, or the form of
electricity to employ. When there is evidence of hyperesthesia
of the aunditory nerve, with subjective sounds in the ear, galvanic
excitemment of the nerve should be avoided. On the other hand,
if there is torpidity of the nerve (dyssesthesia), there is reason to
expect benefit from the employment of the galvanic current. When
the acuteness of hearing is liable to marked fluctuations which are
not accounted for by changes in the middle ear, the galvanic treatment
should be tried. In chroniec adhesive catarrh of the middle ear,
part of the impairment of hearing is probably sometimes due to
functional disturbance of the nerve, which might be benefited by
the galvanic current; and, at any rate, the nervous symptoms which
sometimes exist in connection with that affection are occasionally
relieved by electric treatment. The high frequency currents have
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been tried for the rvelief of deafness and noises due especially to
sclerosis of the middle ear.

. Faradism is applied generally with the object of acting upon the
museles of the middle ear, Paretic conditions of one or all of these
museles are undoubtedly present in a certain number of cases of deaf-
ness or tinnitus, and in such cases Faradism may be
useful. It is most efficiently applied according to the
first method deseribed.

[t has to be observed that if either form seems to
ageravate the noises in the ear, this mode of treat-
ment should be discontinued.

The Galvanic Cautery. In the treatment of the
ear and of the nasal and pharyngeal cavities, especially
the latter, the galvanic cautery is largely employed for
destroying morbid tissue. In the ear it is chiefly
used for cauterizing fibrous polypi and hypertrophied
mucous membrane in the tympanic cavity, as well as _
for making an artificial opening in the tympanic . s Handis
membrane. The writer has also removed on two ¢ stlvanccautery
occasions aural exostoses, having narrow pedicles, with
the galvano-caustic loop. The handle of the cautery (Fig. 60) used
by the writer for ear work is small and light, and the arrangement
for interrupting and restoring the continuity of the current is at
one side. The insulated electrodes are very slender, and bent at an
obtuse angle (Fig. 61). Hence when introduced into the ear they
take up very little space, and the view is only very slightly obstructed.

The Burner suitable for the ear consists of thin platinum wire,
coiled in such a way as to present a small round disc to the diseased
tissue (Fig. 61, ). A speculum introduced as
far as the tissue to be cauterized prevents the
burning of the walls of the canal. While good
light is projected from a forehead mirror, the
burner is introduced cold through the speculum.
When it has been accurately applied to the
morbid tissue, a slight pressure of the finger
upon the spring at the side of the handle is
instantly followed by a red-hot condition of the
burner and the thorough cauterization of the
tissne. This is accompanied by a hissing sound
and the obscuring of the parts by vapour. For
about two seconds the tissue is exposed to the
ved heat, and then the current is interrupted.
The burner almost instantly cools, and the instru-
ment is withdrawn. If required, the burner may be reintroduced

Fio. 6l.—Burners for ear.
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and reapplied two or three times at one sitting. It is very im-
portant that the moisture should be carefully removed from the
part to be cauterized before the application of the burner, otherwise
a longer contact with the tissue is requived. The author has not
seen any imischief result from the use of the galvanic cautery.
The pain is but slight if a 10 per cent. solution of cocaine has
been previously applied. Neumann's method of local anmsthesia
{p. 106) is more efficacious, especially when the burner is used for
perforating the tympanic membrane.

VII. MECHANICAL AIDS TO HEARING.

Mechanical contrivances for concentrating or strengthening the
elfect of sound upon the ear are sometimes of great benefit to persons
whose hearing is very defective. Most frequently a deaf person uses
his own hand or fingers to press the auricle forwards and outwards
or to increase the reflecting surface behind, so that the sound waves
coming from a point in front of him are more completely caught and
reflected into the ear. This simple method is often a considerable
help.

Aids to Conversational Hearing. As an artificial aid to the
hearing of speech, when the speaker is near, as in ordinary conversa-
tion, a flexible conversation tube (Fig. 62, 2) is the most effective.
This is about three feet in length, composed of silk or wool woven
upon a tube of iron wire arranged spirally, and having a mouth-
piece and an ear-piece made of horn. The mouth-piece should be
funnel-shaped, and about two inches in diameter at its outer opening.
During use the mouth-piece is held in front of, but not in contact
with, the speaker’s mouth, and ordinary loudness of speech is
employed. The ear-piece is acorn-shaped, smoothly rounded, and
15 placed in the external orifice of the patient's ear. It should be
bent almost to a right angle about an inch from the end, and the
horn should extend from four to five inches, so that the hand of
the patient may not wear and impair the flexible, softer part of the
tube. Such a tube can be conveniently coiled and carried in the
pocket. When the external meatus is irritable, the ear-piece should
be shaped like an oval shell (Fig. 62, 3), and made to cover the auricle
accurately. For use at table a longer tube with a wider mouth-
piece, which may rest on a suitable stand, is sometimes convenient
(Fig. 62, 5), There is greater concentration of sound if the tube
becomes gradually somewhat narrower from the mouth-piece to the
ear-piece.

Aids to Distant Hearing. It is much more diffieult to enable the
deaf patient to hear a speaker at a distance. Probably the most
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suitable instrument for this purpose is a conical tube having a wide
mouth, shaped like a speaking trumpet or horn of a cow, and made
of silver, vuleanite, or horn, the ear-piece being placed at a right
angle with the rest of the tube. A parabolic metallic cup fitted to
a tube with an ear-piece (Fig. 62, 6,7) is found by many persons to be
fairly effective. Others prefer an instrument such as that depicted
in Fig. 62, 1, which gives less fatigue in holding. In imitation of

FiG. 62.—Mechanical aids to hearing.

the efforts of deaf patients to improve their hearing by placing the
hand behind the ear, ear-shells are made to fit on to the auricle,
increasing the surface of the latter. This form is speeially suitable
for those whose aurvicles have been much flattened by the compression
of caps, ete., and is, to the patient, probably the most agreeable,
though not the most effective. A flattened, curved tube, covered
when in use with silk, and fixed by a spring to the head, 15 more
useful (Fig. 62, 4).

Small Instrumental Aids. Small instruments, invisible during
use, for angmenting the hearing power are in great request by deaf
persons, who, in consequence of their inclination to conceal their
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infirmity, dislike and delay the employment of the somewhat con-
spicuous appliances just deseribed.  These so-called invigible tubes arve
generally worthless, except in cases where the defect of hearing is due
to collapse of the cartilaginous walls of the canal. Politzer has intro-
duced a small tube, the shape of a hunting horn,
made of vulcanite and about an inch in length
(Fig. 63). The narrow end is introduced into
the meatus, and the mouth of the wider end is
Fra, 63.—Politzer's small  directed to the hollow of the concha. The object
hiearing tube. L . P : .

of this contrivance is to increase the normal effect
of the inner surface of the tragus in reflecting the waves of sound,
coming from the concha, into the external canal. The writer has
not found it of much wvalue,

Value of Aids to Hearing. In any given case we should try each
of these various contrivances, until we find the one which is most
beneficial. The improvement of hearing derived from the use of one
or other of these instruments is often of great benefit to deaf persons,
and the relief to their friends is also a not unimportant advantage. It
i1s to be remembered, however, that some persons with Ayperesthesio
acoustice cannot tolerate the use of the hearing tube, owing to the
painful sensation produced upon the ear when words are spoken into
it. These aids are not to be employed in cases of recent deafness
from aeute inflammations. In old standing cases, however, there is
no objection to their use, provided they prove comfortable and bene-
ficial. Indeed, by applying to the auditory nerve its proper stimulus
—sound vibrations—the use of these appliances may prevent or delay
the atrophy which is apt to result from the deprivation of the proper
stimulus of the nerve.

The Acousticon. This is an instrument on the telephone principle. Tt consists
of (1) a wvulcanized rubber disc for receiving the sound waves, which may be
attached to a suitable part of the dress by a clip, (2) a small battery which may
be accommeodated in the vest pocket, and (3) a flat ear piece, held over the ear by
means of a handle or attached with a band. These are connected by silk covered
wire. A large type iz used in balls and churches. The writer knows of four
reliable observers who found it distinctly useful in social intercourse and in public
meetings, It is, however, a very expensive instrument.

The Audiphone consists of u thin plate of vuleanite, nine inches by ten inches,
furnished with a handle. By means of a silk cord it may be bent to any degree of
curvature and tension. The upper edge is placed in contact with the upper
incisors, or pressed between the upper and lower incisors, while it is held with the
convexity forwards. It is asserted that the waves of sound coming from the
speaker’s mouth and falling upon the convex tense surface arve transmitted to
the teeth, and thence through the bones of the head to the labyrinthine tluid
and nerve, independently of the external and middle ear, Out of very many
cases in which the writer has tested it, he can remember only two in which it
was clearly useful, and in these a piece of cardboard, bent, and in a state of
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tension, was equally serviceable. While it is generally useless in aiding the
heaving of speech, it is probably more effective in enabling a very deaf person
to hear loud music.

VIII. THE ARTIFICIAL TYMPANIC MEMBRANE.

Yearsley, in 1548, was the first in this country to draw attention
to the improvement in hearing which is sometimes produced by intro-
ducing a moistened pellet or ball of cotton wool where the tympanie
memibrane s partially destvoyed by suppuration,

Toynbee's Artificial Tympanic Membrane. Toynbee, making use of the
suggestion, introduced in 1853 his so-called artificial drum (Fig. 64), which
consists of a disc of india-rubber connected with a

gilver wire. This silver wire is fixed at the one end
into the centre of the disc, by means of two very @
fine silver plates, while the outer end of the wire is

RN A0S % € i Fic. i4.—Toynbee's artificial

formed into a ring for convenience of holding. T —
Gruber substituted for the wire a thread passed
through the centre of the disc, which is, in this case, introduced into the ear by
means of forceps, or of a vuleanite tube. The thread is passed through the tube
z0 that the dize rests on the inner end of the tube. This is introduced, pushing
the disc hefore it, until the latter is placed in proper position, when the tube is
withdrawn. Keen improved this by combining the tube with a probe (Fig. 65).
A small piece of soft lint is sometimes used instead of india-rubber. Whichever
of these modifications is used, the dise should be eut to the proper size, and, before
being introduced, it should be moistened with sterilized vaseline. If we use
Toynbee's membrane, or any kind of disc with a wirve attached, the latter is held
by its ring-formed end,
and the dise is gently
pressed down the canal
Fig, o, —RKeen's tube with probe for intreducing artifcin] * drom.” of the ear, till there is
a feeling of obstruction,
when it will usually be found to rest on the remains of the membrane, If it
produces a ringing in the ear, or other unpleasant feeling, or if no improvement
in hearing takes place, its position should be modified., Several alterations are
often necessary before it is efficient and comfortable, and after a little practice
the patient is better able than the surgeon to make these adjustments. When it
acts efficiently, the patient often knows simply by the sensation in his ear ; or he
finds, by applying such a test as creating a slight noise with his finger-nails or the
rustling of his clothes, that he hears better.

The *ear-drums,” * ear-discs,” ete., advertised so extensively by quacks, are
usually either modified forms of Toynbee's artificial drum, or an elongated india-
rublier cap introduced with forceps. When we consider that this aid to hearing
i8 only vseful in a limited and defined number of cases (mainly those with partial
destruction of tympanic membrane especially involving the upper and back
part), and that careful guidance and precautions are necessary, it is easy to
understand the frequently mischievous results which follow response to these
advertisements,
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Yearsley's Pellet of Cotton. The use of the cotton ball or pellet
of Yearsley (Fig. 66), or some wmodification of it, is now generally
preferred by aural surgeons to the india-rubber dise. The cotton is
sometimes used dry, especially when it is intended to soak up moisture
in the ear; but a moistened ball or dise of sterilized cotton wool is, in
the author's experience, much more efficacions in improving the

Fie. G6.—Yearsley's ball of cotton and introducer
hearing. Rigorous cleanliness is necessary, and the cotton ball or
pellet should first be immersed in boiling water for a few minutes, the
water squeezed out, amd further moistened with sterilized liquid
vaseline or glycerine and water. If there is still suppuration, it may

Fra. 7. —Furceps
for paticnt’s use in
introducing cotton
pellet. Fua. 6s.—Patient introducing dise of cotton. (Yearsley's “drum.')

with advantage be soaked in a suitable antiseptic solution. The cotton
may have the form of a ball (Fig. 66), or it may he dise-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. 67). When the surgeon has satisfied himself of
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the usefulness of the cotton pellet, he should carefully instruct the
patient in the method of introducing and withdrawing it (Fig. 68).
Very frequently, after such training, the patient becomes much
more efficient than the surgeon in manipulating the cotton wool in
the ear.

The use of the cotton has the following advantages over Toynbee's
artificial membrane ; 1st, It is softer and execites less irritation; 2nd,
it is a convenient medium for applying medicaments to the interior of
the ear: 3rd, it does not cause disagreeable noises in the ear during
chewing, as does the wire of Toynbee’'s membrane; 4th, it is not
visible at the orifice of the ear. In very few cases, indeed, is the
india-rubber dige useful when the cotton pellet fails.

Proper Situation, The efficacy of either form depends very much
on the precise place to which it is applied, and the degree of pressure
exerted by it. The situation where it is most likely to be beneficial
is the upper and back part of the inner wall of the tympanum, over
the situation of the stapes, when the posterior half or the postero-
superior quadrant of the membrane is destroyed. DBut in determining
whether, in a given case, this mode of treatment will prove useful,
we must patiently and ecarvefully try the moist cotton pellet on one
spot after another with varying degrees of pressure. In many cases
we must, before admitting failure, repeat our efforts at two or three
different times. As a rule, when we hit upon the proper place
we have the good effect immediately: but the author has known
patients who found no benefit until it had remained in the ear
several hours,

Precautions in the use of the Artificial Drum. When we find
that this method of improving the hearing is successful, caution should
at first be exercised so as to avoid irritating the ear and producing
inflammation or suppuration. Great variety i1s met with among
patients in regard to the irritability, which may be produced by such
a foreign body as a piece of india-rubber or cotton wool. In a small
number it is quite impossible to wear it, owing to the irritation or
suppuration produced by contact even for half-an-hour; while, on
the other hand, we meet with those whose ears can tolerate the
contact of moist cotton wool for months at a time without incon-
venience. In a large number of persons it is well at the beginning
to limit its use to half-an-hour each day for a few days, gradually
extending the time until we reach six or eight hours per day ; neither
form should be used at night. During the fivst few days the patient
should be seen daily, and it is well, at first, that the cotton employed
should have a piece of thread attached to it, so that the patient
may, after the allotted time has expirved, remove it. When acute
inflammation exists in the ear, or when there is suppuration, no form
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of artificial membrane should be applied until these conditions have
been removed. It should not be persisted in when its most limited
use excites inflammation or giddiness; it is also inapplicable to young
childven. Generally we should not recommend it in persons whose
hearing is very good in one ear, or even, although hoth ears are
affected, where the deafness is not marked.

Value of the Artificial Drum. These artificial helps to hearing
have sometimes an excellent effect, restoring deaf persons from solitude
to all the enjoyments of society. Many persons, without such aid, can
hear speech only when spoken close to the ear, while with the aid of a
pellet of cotton wool properly adjusted they hear ordinary conversation
perfectly well. Even in cases of almost total deafness decided improve-
ment is occasionally effected, although, as a rule, when the deafness is
extreme, no benefit is produced by the artificial tympanic membrane.
Slight improvement is very common, and even such moderate improve-
ment may be of great value, perhaps averting exclusion from public
meetings. The experience of the writer accords with that of Politzer,
that an occasiomal panse of a few days is often followed by still better
hearing. We now and again find that improved hearing continues for
some time after the removal of the cotton.

It has to be admitted, however, that in a number of cases the
artificial support has no effect in improving the hearing, even when
the condition of the ear would lead us to expect improvement. The
test of experiment is our only guide. Such a test is sometimes
provided by the patient before coming to us. If he informs us that
the pouring into the ear of a few drops of oil, glycerine, or water, or
the insufflation of a little fine boraciec acid powder, has the effect of
improving the hearing for a time, we shall probably find that the
moist ball of cotton has a beneficial effect on it. It 1s in some
cases very disappointing to find, while improvement takes place in
hearing the tick of a watch, that there is no change in the hearing
of speech,

How the Improvement is Effected. The way in which the improved
hearing is brought about by the artificial tympanic membrane is not fully
understood. It is certain that this is rarely due to the mere closure of the gap
in the membrane ; indeed this has often an injurions effect on the hearing. The
good effects are probably produced, in most cases, by pressure exerted upon
some part of the ossicular chain, either directly or through the intervention of
the remnant of the tympanic membrane. When, on account of disarticulation
between the incus and stapes, or when a portion or the whole of the incus
has been removed, the continuity of the ossicular chain is lost, the stapes is
deprived of its proper support, and fails to exercise a due amount of pressure
upon the fluid of the labyrinth. The application of the cotton pellet probably
restores the continuity of the chain, and affords the due amount of pressure
upon the labyrinthine fluid. We frequently find that the cotton wool has to
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be well pressed into the situation of the stapes hefore a beneficial effect is
secured.  Advantage to the hearing has been sometimes derived from the
pressure of a moist disc of cotton wool upon the tympanie membrane, when
the latter was not perforated. We may suspect in such rare cases that the
continuity of the chain of bones has been, from some cause, disturbed.

IX, PREVENTIVE AND HYGIENIC TREATMENT.

Direct Action of Cold. When there is a predisposition fo ear
disease, or when some form already exists in the individual, pre-
cautions should, if possible, be taken against the direct *action of
eold water or cold air upon the ear. Cold water must never be
allowed to pass into the ear, especially if a perforation exists in the
tympanic membrane. KEven in ordinary washing, in such cases, the
ears should be plugged with cotton to avoid the trickling of water,
perhaps containing pathogenic organisms from the meatus, through the
perforation. In diving, or in the use of the shower bath, the pre-
cautions should be still more minute, cotton
plugs souked in fluid vaseline, or india-rubber ?
ear protectors, being employed (Fig. 69). In ?
sea bathing, a waterproof cap should be used  Fic. 60.—Macnaughton Jones'
. PR - aural protectors,
in addition. There is probably no popular
delusion more common than that splashing or laving eold water npon
the ears and sides of the head strengthens the organs, The fact is,
the ear is very intolerant of cold, especially in persons who have a
hereditary tendency to ear disease, or in whom an ear disease already
exists. If such persons be exposed, as in travelling in an open
vehicle, to eold wind, especially if accompanied by rain, sleet, or
snow, the ears should be carefully protected by cotton plugs, or by
a suitable head wrapping, to avoid catarrh, or inflammation of the
ear. Of course during mild summer weather, or even in winter if
there is nmo wind, plugging or wrapping up the ear is not desirable,
and should not be practised.

Nasal Catarrh or other nasal trouble must if possible be avoided,
and, when a person with aural weakness is so afilicted, he should
take measures to get cured as soon as possible (see p. 153). The
removal of post-nasal adenoids in children is eminently a preventive
measure,

Exanthematous Diseases. During and immediately after the
exanthematous diseases attention should be given to the state of the
ears, and, if necessary, prompt treatment employed. In view of the
not infrequent absence of subjective symptoms in an acute inflamnma-
“tion of the middle ear occurring during one of the exanthemata, and
the serious consequences which may ensue from this disease, it is very

desirable that medical men should oceasionally inspect the ears, during
H
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the course of those diseases which are known to be frequently attended
by aural complications, and that they should, on leaving off’ attendance
upon such a case, instruct the patient or friends to report if any
symptom, such as a discharge from the ear or defective hearing, shows
itself. Timely treatment is of very great importance, and may prevent
serious mischief to the organ.

Improper Interference. Patients are also to be advised against
irvitating the ear, either by hard pointed objects, unnecessary or
improper syringing, or by the indiscriminate pouring of liquids into
the ear.

Loud Noisges, either sudden or constant, should be avoided by aural
patients. As is well known, gunners usually blecome deaf, either
suddenly after a report or gradually. The loud shriek of a railway
whistle not infrequently injures an ear even when previously healthy,
and, as the writer has shown, boiler-makers and others working
amid noisy surroundings nearly always suffer from defective hearing.
Such sounds should therefore be carefully avoided by persons with ear
disease,

It would be well if boiler-makers, gunners, and others who are exposed to
great noise could be persnaded to use an india-rubber plug or other means for
deadening sound. Cheatle has recently suggested “ clay fibre,” a plastic substance
which can be moulded to fit the orifice of the ear. D, Legge suggests plasticine,
used in school modelling, containing cotton wool fibre, The writer finds that this
suits the purpose very well, and could be used also for keeping the water out of
the ear while bathing. It is interesting to know that many gunners are in the
hahit of keeping something between the teeth during gun-fire, to ensure the mouth
being open, which they say lessens the effects of the sound upon the ear.

Hygiene. The purity of the air, the cleanliness of the skin, the
suitability of the diet, and the healthfulness of the whole surroundings
have an influence on the progress of diseases of the ear, especially
those which are chronic.

The purity of the air breathed by the patient while sleeping, and
absence of dampness and smoke are of importance. The impure air
breathed in sehool-rooms, offices, and workshops, in some instances
loaded with mechanical or chemical irritants, is very likely to maintain
catarrhal processes in the nose, throat and middle ear. Out-door
exercise in suitable weather with proper precautions, especially if the
air is not only pure and fresh but also dry, conduces to a healthy state
of these mucous membranes,

In some cases of exudative middle ear catarrh, when local treatment
proves unsuccessful, a residence of two or three months in the country,
especially in a mountainous or upland district, has proved most satis-
factory in maintaining a permanent state of improvement. In all cases
a change of air from town to country is a powerful aid to local treat-







CHAPTER V.

OFPERATIVE TREATMENT OF THE EAR.

Ix this chapter we shall limit ourselves to the description of operations
performed directly upon the ear itself. In the treatment, however,
of ear disease and its consequences, extra-aural operative treatment is
often required. For example, operations on the nasal passages and
naso-pharynx (pre-eminently the removal of post-nasal adenoids) are
very frequently necessary in the treatment of ear disease; these are
deseribed in Chapter VII. So also the intra-cranial operations, which
are necessitated by the effects of purulent ear disease, are deseribed in
Chapter XV. The following are inecluded in the present chapter:—
I. Anesthesia in operations on the ear, nose and throat.
1. General anwesthesia.
2. Local anwsthesia.
1I1. Removal of aural polypi and granulation tissue.
1. Inecision of the tympanic membrane (myringodectomy ).
1V. Intra-tympanic operations.
. Mastoid operations,
1. Wilde's ineision.
2. Opening into the vertical mastoid cells for acute
empyena.
3. The simple antral operation.
4. The radical mastoid operation.

-l

-

I. AN/ESTHESIA IN OPERATIONS ON THE EAR, NOSE
AND THROAT.

l. GENERAL ANAESTHESIA.

We shall briefly indicate the advantages and disadvantages of
each of the various anwsthetics used in operations on the ear,
nose and throat, and so facilitate the selection of that anwmsthetic
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which will be most sunitable for the operation in view. Those
in common use arve chloroform and ether in the longer operations,
such as the radical mastoid; the chloride and bromide of ethyl
and nitrous oxide gas in those operations requiring only a short
anwesthesia, such as the removal of post-nasal adenoids or tonsils.  All
these may be used alone, or in mixture or in sequence, and the best
results are not always got by the routine use of one anmsthetic alone,
but by intelligently taking advantage of the different properties of
each, according to the various types of patients and the ever-changing
conditions of the patient during the operation. If, however, through
want of experience and opportunity, the administrator cannot attain a
reasonable proficiency with each of the several agents, he will probably
obtain the best results by using as a voutine a mixture of ehloroforn
and ether (equal parts, or better, two of chloroform to three of ether—
freshly prepaved), the advantages of which over either alone are
explained later. In operations of more than a few minutes’ duration
it is necessary to employ chloroform or ether, but any of the others
may be and often are used for the rapid and pleasant induetion of
ansthesia ; for example, in children or nervous adults ethyl chloride
may precede either chloroform or ether, and nitrous oxide gas, which
is practically without taste or smell, is a favourite method whereby
the pungent and irvitating vapour of ether is wholly avoided.
Angsthetics Suitable for Prolonged Operations. Taking a
mastoid operation as a type of a long one, chloroform must
be regarded as the proper anwesthetic so far as the nature of the
operation iz conecerned, ether inereasing the hemorrhage to such
an extent as to add considerably to the difficulty of the operation
and thereby unduly prolonging it. But there may be reasons, such
as a weak or feeble heart, on account of which one would like to
give the more stimulating anwsthetie, ether. It is quite practicable,
as will be shewn, to keep the patient anwmsthetised with chloroform
and at the same time to give him the benefit of the stimulating
qualities of the ether without ecausing undue engorgement of the
vessels of the head and neck. In this operation—indeed in all
operations, long or short, in which chloroform is the agent used—the
strictly recumbent posture must be insisted upon. The head should
be on a level with the body, or better, even a little below it. (This
is one of the little and apparvently trifling details in chloroform
administration which has, however, marked effeets and far-reaching
~consequences,) A pillow or two may be used at first, as the patient
frequently desires his head high, and the anwmsthesia may be com-
menced so, but, as he loses conscionsness, they should be gradually
withdrawn, till, well before the conjunctival reflex is abolished, the
head is at least on a level with the body—preferably, if the operator
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can put up with it, a little below it. The head, too, as soon as
the muscles of the neck become sufficiently relaxed, is turned to the
side—the lower jaw pushed forward and the chin held up. As it
is usually this period—just before the abolition of the corneal reflex
—that is looked upon as the most dangerous period in chloroform
administration, it is a good plan, as a routine precantionary measure,
to further slightly lower the head and pour freely on the towel or
mask ether, or a mixture of chloroform and ether with a large pro-
portion of the latter. The effect is usunally at once marked—respiration
becomes deeper, the face a good colour, and the pulse fuller and
stronger, Continue this, using chloroform and ether alternately or
using a mixture, till the corneal reflex is just abolished. When the
proper depth of anwmsthesia is established the head may be raised
to the level of the body and a return to chloroform alone be made,

The anwesthetist must hear every breath, noting its character and
any change in its rhythm and depth, the colour of the face and
the state (dilatation or contraction) of the pupils. A finger should
also be kept on the facial or temporal artery. On the slightest
sign of anything going wrong, on the slightest appearvance of pallor
or any change in the rhythm of respiration or pulse, recourse should
be had at once to the slight lowering of the head and the free use
of ether just mentioned. It should be remembered that without an
inhaler, ie. an apparatus to restrict the air and allow a greater
concentration of ether vapour, ether, in the course of a chloroform
administration, poured freely on the open towel or mask, has practically
no effect in deepening the anwsthesia, but by stimulating the patient
it seems almost to really first rouse him to a lighter anmsthesia, and
if the disquieting symptoms have been due to sickness supervening
(which in nearly every case means a return to a too light ansesthesia)
it will usually sufficiently rouse the patient to induce vomiting,
The operator will at once notice the effect in increased oozing, but
this oozing will quickly cease when recourse is again had to chloro-
form. Should the patient’s condition continue to give anxiety with
chloroform, it may be advisable to maintain the anwmsthesia throughout
with a mixture. If the proportion be equal parts of chloroform
and ether, or two parts of chloroform and three parts of ether (the
old ACE mixture without the alechol), the ordinary mask or towel,
made slightly larger, may be used, but the mixture must be poured
on very freely, Any proportion may be used, the dosage being
determined according to the proportion of chloroform in the
mixture, the ether being of little or no aceount as an ansmsthetic.
It is better, however, to employ either a Silk's inhaler, a Rendle's
mask, or a Hewitt's CE inhaler, when using such a mixture—
necessary, indeed, if a larger proportion of ether is in the mixture.
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With children, the ordinary mask or towel does well enough, Towards
the end of a long administration, when the patient’s powers are
waning, the proportion of ether is with advantage increased as the
operation goes on or effects of shock become appavent. In operations
on the mastoid, a moderately light anwesthesia only is requived. After
the skin incision the corneal reflex may be maintained throughout.

In the radical operation on the maxillary antrum chloroform is
preferable to ether, for the reason alrveady mentioned, viz. less
hiemorrhage.  The inhaler, too, would b2 much in the way of the
operator.  When the patient is satisfactorily anwmsthetised with
chloroform, anesthesia can be readily maintained by means of a mouth
tube passed alongside a gag and attached to the bellows of a Junker’s
inhaler. A gag must always be in the mouth to allow the throat to
be swabbed out.

In operations for removal of the turbinates, operations on the
septum and other operations of considerable duration—for the same
reasons chloroform is to be preferred. If, however, in any of these
operations, the sitting posture is desired, then of course ether must be
the anwmsthetic employed—the position contra-indicating the use of
chloroform. There is this disadvantage in wusing ether in such
operations, unless they are of short duration, that the operation has
to be temporarily stopped every few minutes to allow of the re-applica-
tion of the face-piece of the ether inhaler, and this, where there is
much bleeding, increases the difficulty of keeping the air passages free
from blood.

Anzsthetics in the Removal of Tonsils and Post-Nasal Adenoids.
In operations for the removal of fomsils and adenoids any of the
anesthetics may be used—the selection being made according to the
position of the patient preferred by the operator (all but chloroform
and any mixture containing chloroform, however small the proportion,
being permissible in the sitting posture) and the time required for the
operation. In no class of case does the anwsthetist require to be so
much on the alert, since the airway is the field of operation, hearing
every breath, noting its character and the presence or otherwise of
blood in the throat.

Nitrous Oxide Gas alone or combined with oxygen is an anwmesthetic
much favoured by some operators, and where time is an important
consideration, as in dispensary practice, it is very useful. The advan-
tages are the undoubted safety of the anwmsthetie, the upright position,
the rapid induction (about 40 to 50 seconds when given alone, about
100 seconds when given with oxygen) and the equally rapid recovery
with no ill after-effects. The chief disadvantage is the very short
anesthesia, about 15 seconds in a child and 30 seconds in an adult
from nitrous oxide alone—from 10 to 14 seconds longer when
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combined with oxygen. This allows no preliminary examination to be
made, and requires the operation to be performed with great rapidity.
Nor is there time to examine the throat afterwards for tags, ete.
Moreover, relaxation of the muscles of the jaw is seldom obtained, so
that, to allow of easy and quick introduction of the gag, it is necessary,
before beginning the administration, to insert a mouth prop, a thing
which childven at all events will rarvely retain. The apparatus, too,
is apt to frighten children, while, owing to the increased turgidity of
the veins of the neck, hamorrhage is usually profuse—a factor
regarded by some as important in determining the amount of after
shock. Unless for getting through a large number of cases in a short
time, or where adenoids alone are to be removed, especially in older
children or adults, nitrous oxide is not to be recommended.

Ethyl Chloride has come to be much used during the past few years,
oceupying a position between nitrous oxide and chloroform, giving a
longer anwsthesia than the former and being looked upon as much safer
than the latter. The induetion, with a dose of 2 or 3 cubic centimetres
for children and 5 or 7 ce. for adults by means of a closed inhaler
with an accurately fitting face-piece, is generally complete in less than
a minute—in about 50 seconds. Children take it quietly as a rule, but
some adults give a good deal of trouble by struggling in the early
stages, chiefly muscular men and others addicted to the excessive use
of aleohol and tobacco; also neurotic women. The usual signs of
anksthesia being complete are slight stertor, the eyeballs fixed and
often turned downwards and pupils dilated. The conjunctivie are
sometimes insensitive, but it 1s not advisable to push the drug to the
abolition of this reflex. The available working ansesthesia is from
one to one and a half minutes. The recovery is nearly as rapid as
the induction. The after-effects vary from none, or some slight
giddiness and naunsea, to actual vomiting with in some instances faint-
ness or collapse—the latter in some cases supervening several hours
after. Ithyl ehloride thus gives a distinetly longer time for the opera-
tion than nitrous oxide gas, while it is regarded as much safer than
chloroform. One unsatisfactory feature of the anwesthesia with this
drug is that (as in nitrons oxide anmsthesia) muscular relaxation is
seldom obtained. In fact, there frequently occurs clenching of the
teeth through spasm of the masseters, rendering it diffieult to open
the mouth. As in nitrous oxide induetion, it is advisable, therefore,
at the outset to insert a mouth prop—not necessarily a large one, but
one suflicient to allow of the rapid introduection of the blades of a
Mason's gag. This is a matter which in children is not always feasible,
and in very young children not possible.

Bromide of Ethyl, in use before ethyl chloride, has been very
generally displaced by it. Given in doses of a drachm to a drachm
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and a half, in much the same way as the chloride, struggling and
excitement during induction are uncommon. The anwsthesia is
similar as rvegards symptoms and duration, and unpleasant after-
effects rather more common and accompanied by depression. It is
looked upon as a cardiac depressant and is liable to decomposition—
two factors sufficient to outweigh any advantages which might exist.
Ether alone, or better, preceded by nitrous oxide or chloride of
ethyl, may be regarded as the safest anwsthetic in the operation
for the removal of post-nasal adenoids and tonsils, It may be
given in any position—owing to the smart hwmorrhage the erect
posture with head well forward may be regarded as the best.
Apart from the fright which the apparatus causes in children, the
induction with nitrous oxide cas can be carried through without
any excitement or struggling, and a working anwmsthesia of from
two to five minuntes, according to the amount of ether given, can
be obtained. The chief drawbacks are the hypersecretion of muecus
and the congestion of the vessels of the neck and throat with
the resultant increased hamorrhage, which both add to the difficulty,
and thus to the danger of the operation. The after-effects are
similar to those of chloroform—the sickness perhaps occurring in a
larger proportion of cases, but being as a rule more transient.
Chloroform, though admittedly the most dangerous of all those
anmsthetics mentioned, possesses, nevertheless, so many advantages
over them as to almost outweigh the increased risk; and, with the
precautions and procedure alveady deseribed, viz.: the head slightly
below the level of the body and the free use of ether poured on the
towel or mask during the induetion, or the combination all through with
a proportion of ether, it is doubtful whether, owing to the manner in
which it is possible then to conduct the operation, there is not after
all less danger with chloroform in these naso-pharyngeal operations.
When the patient is sufficiently anwsthetised—it is preferable not to
abolish the conjunctival reflex—there is time to examine the throat
and nares, remove each tonsil and the adenoids, applying pressure by
means of a swab on a stick between each step, during which a liftle
more chloroform may be given, if necessary, and to examine
afterwards for tags. There is no undue haste on the part of the
operator, no engorgement of the vessels of the neck, and thus less
heemorrhage—there is muscular relaxation allowing the easy intro-
duction of the gag (without the necessity of first having had a
mouth prop inserted) and no apparatus to frighten the child.

2. LOCAL AN ESTHESIA.

Various solutions have been used for instilling into the ear in
order to produce anwmsthesia of the tympanic membrane during
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operation.  Politzer recommends equal parts of cocaine hydrochloride,
concentrated carbolic acid and menthol. Gray's solution consists of
cocaine hydrochloride 2 parts, aniline oil 10 parts, and absolute aleohol
10 parts. The writer prefers a combination of 4 minims carbolic acid
(liquor), 8 grains cocaine hydrochloride, 8 grains menthol, and 80 minims
rectified spirit—a few drops to remain inside the ear for 10 minutes.
Neumann of Vienna has, however, originated a much more efficient
method of producing anwsthesia of the interior of the ear. Iy means
of a hypodermic syringe Neumann injects under the cutaneo-peri-
osteal lining of the external auditory meatus a few drops of a
1 per cent. solution of cocaine combined with a small quantity of
a solution of chloride of adrenalin (1:1000).  After careful
mopping of the meatus with hydrogen peroxide, followed by syring-
ing with a & per cent. solution of lysol, a plug of gauze or cotton
wool, soaked in a 5 per cent. solution of carbolic aeid, is lightly
introduced into the meatus and left there for five minutes. This,
besides acting antiseptically, partially anwsthetises the spot at which
the injection is to be made. The eocaine-adrenalin solution must be
sterile, hence Parke, Davis & Co.'s codrenine is very suitable. This is
made up in glass ampullae, each containing 10 minims of a 2 per cent.
solution of cocaine hydrochloride to which has been added a few drops
of the solution of adrenalin chloride. The syringe, carefully sterilised
and warmed, is filled with codrenine heated to 40° C., and the point of
the needle is inserted at the postero-superior angle of the meatus,
where the cartilaginous portion passes into the bony. This spot is
indicated by a whitish wrinkle of skin when a speculum slightly wider
than the meatus is inserted. The point of the needle is made to
pierce this wrinkle at its postero-superior border and, after a few
drops of the fluid have been injected, the needle is thrust still deeper,
keeping its point, however, in close contact with the bony surface.
The piston of the syringe is then slowly pushed home and, as the
solution passes inwards under the periostewm, it causes bulging and
blanching of the skin of the roof of the meatus; the bulging, however,
soon subsides as absorption takes place. The surgeon must now wait
at least ten minutes before commencing the operation. The advantages
of this method are (1) an almost bloodless field, and (2) complete anws-
thesia, lasting for fully half-an-hour, of the skin lining the meatus and
the walls of the tympanum., The pain caused by inserting the needle
is in most cases trifling, and any difficulty in carrying out the
procedure is overcome by a little practice. The writer can testify
that the anwsthesia produced in this way permits of the removal
of polypi and granulation tissue, incisions and exeisions of the tympanic
membrane, and intra-tympanic operations, such as ossiculectomy with
removal of the onter wall of the attie, being painlessly and almost
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bloodlessly performed. These can be carried out safely with the
patient in the sitting posture. When the method is employed for
operations upon the mastoid (a Schwartze operation or a radical) two
to three syringefuls, each containing 10 minims of a 1 per cent. solution
of eucaine with adrenalin, should be injected and distributed sub-
periosteally over the mastoid region and the auriculo-mastoid fissure,
in addition to the meatal injection of 10 minims of a 1 per cent.
solution of cocaine. While Ly this method it is possible to perform
these mastoid operations practically without pain, it is, in the opinion
of the writer, preferable to employ a general anwmsthetic for such
prolonged and difficult operations. This method is not suitable when
the operator has to deal with a collection of pus under the periosteum
such as squamo-mastoid abscess.

Local anwmsthesia is also very usefully employed in operations upon
the nasal septum and the inferior turbinated body; the methods of
employing it in these cases are deseribed in Chapter VII,

II. REMOVAL OF AURAL POLYPI AND GRANULATION TISSUE.

The safest, simplest and most effective means is by encircling the
morbid tissue with a wire loop, as near the root as possible, and then
by constriction and traction removing the growth. The
instrument frequently used for this purpose is Wilde's

snare (Fig. 70), or some modification of it, such as
Baber's (Fig. 71).

Wilde's 8nare consists of a steel shaft bent near the middle
at an obtuse angle. To the outer end is attached an oval ring
for the reception of the thumb of the operator. The inner end,
for introduction into the ear, has a short canal at each side for
the passage of the wire. At the angle of the shaft there are
also two canals for the reception of the wire. A moveable

Fica, 7. — Wilde's
anare for removing
Fra. 71.—Baber's snare for removing aural polypi. aural polypi.

cross-piece perforated by two canals is connected with the outer part of the
~ stem. The end of the wire is first passed through the three canals on the one
side, beginning with the cross-piece, and then through the three on the opposite
side, beginning at the inner end. A loop of the size desived is then formed by
drawing down the two ends of the wire, which should afterwards be fixed by
winding them round the cross-piece. For small soft polypi well annealed iron
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wire is suitable. If the tissue of the polypus is firm and tough, fine steel wire
or thin platinum is necessary. Cat-gut is employed by some, and fine fishing
gimp is recommended by Dalby.

Mode of Operating. To diminish the risk of septic absorption
by the freshly cut surfaces, the ear should be syringed and treated
antiseptically for several days before. In using Wilde's snare, where
the polypus is so large as to protrude from the outer orifice of the
ear, the affected side
is  turned towards
good licht, and by
means of a probe the
length of the poly-
pus and, if possible,
the position of its
attachment are as-
certained. The snare
is then held by means
of the thumb in the
ring, while the index
and ring fingers sup-
port the cross-piece,
The wire loop, bent
at a suitable angle to the stem of the instrument, is made to encircle
the outer end of the growth, and then gently insinuated, by a kind of
rotatory movement, as far as is possible without exciting very great
pain.  The cross-bar is then firmly pressed down towards the thumb,
and the growth is completely divided, or tightly constricted and
pulled out by the root. When we get access to the deep part of the
ear, we may find not only a portion of the large polypus, but also
other smaller ones and granulation tissue. If an anwmsthetic is not
given we may find it necessary to use the snare or suitable forceps
at intervals of a day or two, several times, before we are successful

Fig., 72, —Foreeps for removing small polypi.

{1 LS e

F1o. 78.—Toynbee's lever ring forceps.

in clearing away the whole of the morbid tissue. If an anmsthetic
is given the whole of the growths may be removed at the time,
followed by the introduction of a strip of gaunze. The bleeding is
sometimes considerable, but is usually quickly staunched by pressure
with gauze or a cotton plug.

When the polypus or granulation tissue does not appear at the
outer end of the meatus, the operation must be done with the aid of
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the forehead mirror and as wide a speculum as possible. The position
of the morbid tissue and its place of attachment should be first
determined with the aid of a probe, and the loop is made to encircle
it with the greatest gentleness possible. In the removal of small soft
growths, or the remains of larger ones, such forceps as are represented
in Figs. 72 and 73 ave very useful. For young children an ances-
thetic is usually necessary; for adults some form of local anwesthesia
(see p. 105) may be employed. For the after-treatment of polypi,
see Chapter XII.

III. INCISION OF THE TYMPANIC MEMERANE
(MYRINGODECTOMY).

Instruments. Politzer uses a lance-shaped, two-edged needle
(Fig. T4, ) about two and a half inches in length, connected by
means of a small screw with a handle,
the arrangement being such that the
incision in the tympanic membrane may
be made either in a vertical or horizontal
direction. Gruber employed a narrow,
curved, sharp-pointed blade (Fig. 74, e},
which can also be fitted to the handle
to suit any direction in which the
incision may be required. In these
instruments the blade or needle is con-
nected to the handle at such an angle
that the hand of the operator does not
interfere with his view of the parts in
the ear. The writer prefers the small
narrow blade of Gruber, because it takes
up rather less space than the lance-
shaped instrument.

Mode of Operating. The canal of the
ear should first be cleansed carefully with
an antiseptic solution and dried. If it is
a case of serous or mueous collection in
the tympanic cavity, the middle ear should
be inflated by Politzer’s method in order
to incerease as far as ]_]U‘EEiblE the distance Fia. 74.—Various instroments suitalle

for the same handle—a, lanee-shaped
between the tympanic membrane and the  }eiefprrarstontesiss b sharp spoon;
inner wall of the tympanum.  As wide e lorcuttng the pelihi Bid
a speculum as the canal of the ear will
accommodate is introduced, and the interior is well illuminated by

means of a mirror attached to the head. The patient’s head is
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firmly held by an assistant, while both patient and operator are seated.
The auricle and speculum are supported as in the examination of the
ear. The blade is passed through the speculum, and, when the
point is close to the part of the membrane to be incised, the membrane
is quickly pierced, and the opening at once enlarged to from three
to four millimetres in length. If there be a distinet bulging of a
particular part of the membrane, that is to be selected as the place for
the incision. When there is no special bulging, a point midway
between the umbo and the postero-inferior part of the periphery of
the membrane is probably the most accessible part, while here also the
membrane is pretty well removed from the inner wall of the
tympanum. The antero-inferior quadrant of the membrane is also
a suitable place for the incision, unless, as we sometimes find, the
projection of the anterior osseous wall of the meatus prevents access
to this part of the membrane. The operator, if inexperienced, may
fail from over-timidity to penetrate all the layers of the membrane, or
he may make too small an opening. In the latter case the secre-
tion in the cavity of the tympanum, especially if tough and stringy,
cannot escape. In order that the membrane may be completely
penetrated in the full length of the incision, he must, in ecutting
from above downwards, or from behind forwards, push the point of the
instrument inwards while making the inecision. This is required
because, owing to the oblique position of the membrane, the upper
and back part is nearer the hand of the operator than the lower
and front part. The galvanic cautery is also used to perforate the
membrane (see p. 89).

Escape of the Exudation. If the exudation in the middle ear be
thin or serous it will innediately flow through the opening into the
external aundifory canal, from which it may be wiped away with
absorbent cotton. If, on the other hand, it be thick and viseid, a
small pearly-looking ball is usually seen protruding from the opening,
and the patient—by performing Valsalva's experiment, or even
simply blowing the nose—is frequently able to assist in its expul-
gsion. But inflation by Politzer’s method is often necessary to help
in forecing out the secretion, while suction with Siegle’s speculum
may be of service. When the secretion consists of very viseid
mucug, foreceps may be required to pull it out of the opening in
the membrane, and the mucus is sometimes thus drawn out in the
form of a long string.

Incision of the tympanic membrane is usually attended by pain,
sharp but momentary, unless there is distinet bulging of the membrane
from secretion, when the operation is usually less painful. The mixture
of earbolic acid, cocaine, menthol and spirit (see p. 106), instilled into
the ear ten minutes before operation, usually dulls the pain, and is

T
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an antiseptic. Neumann’s local anwesthesia is more effective (see p. 1006).
There is usually very little bleeding, and the wound heals quickly.
In twenty-four hours a black streak of dried blood marks the site
of the ineision, which has generally healed by that time. Inflam-
matory complications are rave, but it is a judicious precaution for
the patient to rest in the house for the remainder of the day after the
operation.

Cases suitable for Imcision. This operation is practised in two
classes of cases: lst, when there is purulent, mucous or serous
exudation in the cavity of the tympanum, or in the interstices of
the tympanic membrane ; and, 2nd, cases in which the membrane
is thickened, adherent, atrophied, or indrawn.

The propriety of the operation in the former class of cases cannot
be gainsaid, as it is based on ordinary surgical principles. With an
acute purulent collection in the middle ear, where the tympanic
membrane has become thickened and more unyielding in consequence
of previous disease, the operation is eminently called for. In such
a case timely incision of the membrane way prevent the extension of
the disease to the mastoid cells, labyrinth, or even to the meninges.
In muecous or serous exudations in the middle ear, the operation is
indicated (e) when the quantity is so great as to cause a distinct
saccular bulging of the membrane, especially at its posterior part, and
(#) when inflation only produces a temporarily good effect. Herve the
operation may avert permanent structural changes in the tympanum.

In the second class of cases the operation is undertaken in order (1)
to make a permanent opening in a thickened membrane (here a portion
of the membrane should be cut out), (2) to incise the posterior fold
or an atrophic part, (3) to separate adhesions or bands binding the
membrane to adjacent parts, or (4) as a preliminary to the eutting of
the tendon of the tensor tympani muscle. There is no doubt that the
operation of ineising the membrane is of greatest value in fluid
exndations in the middle ear; and, in these cases, repeated inflation by
Politzer's method is usually required for some time afterwards.

IV. INTRA-TYMPANIC OPERATIONS.
1. EXTRACTION OF THE MALLEUS AND INCUS (0OSSICULECTOMY).

This operation is mainly undertaken for the eure of chronic
purulent middle ear disease, when the seat of the disease is in the
attic of the tympanum, usually with perforation of the membrana
flaccida. If the hearing be fairly good, as it frequently is in these
~cases, we must explain to the patient the possibility of its being
damaged by the operation; in the event of the opposite ear being
deaf this consideration would be very important. The operation
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is most indicated when the ossicula are in a state of caries; but
the absence of this as tested with a probe (Fig. 75) should not deter

us, if there are other indications, such as the presence
of cholesteatomatous masses or persistent sprouting of
cranulation tissue from the perforation, with the failure
ol other modes of treatment. DPersistent giddiness and
headaches strengthen the indications for the operation.
Mode of Operating. The best position is either
the lying posture with the head pretty well raised,
or the sitting posture with the head firmly supported.
The ear should have been treated previously for some
time with antiseptics, and the operation should be

anwsthesia (see p. 106) does very
well, and is compatible with the
sitting posture. 1f a general
anwesthetic is preferred, adrenalin
applied to the parts before the
operation materially echecks the
bleeding ; chloroform  necessi-
tates the lying posture. If the
greater part of the membrane
remains, it 18 divided with a
Bo. B erttie  guitable knife (Fig. 76, @) from

each side of the short process
of the malleus along the periphery so as to
include fully the upper half; the membrane
is then cut aecross so as to include the whole
of the handle of the mallens. DBy means
of a spade-shaped knife (Fig. 76, ¢) the head
of the malleus is separated from its connection,
and with suitable forceps (Sexton’s) (Fig. 77)
the malleus is brought away, the traction being
downwards and then outwards. The small
oval ring knife of Delstanche may be used;
this encircles the handle of the malleus and
is pushed up so as to cut the tendon of the
tensor tympani muscle, then, by pulling out-
wards, the mallens is luxated and extracted
with Sexton's forceps. If we are dealing with
a wide meatus, the outer wall of the attic can
he vemoved with a suitable chisel (see p. 129),

preceded by careful antiseptic

precantions.  Local

(1

[

Fiz. Th.—3exton's knives for
excision of the ossicles: a and
4, knives for excising Inem-
brane; ¢, spade-shaped knife
d and ¢, knives for separabing
the incus from the stapes.

the attic being first packed with gauze to protect the deeper parts
from the chisel. Sometimes it is impossible to remove the incus owing

e ————
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to its being in the antro-tympanic passage out of reach, but it
should be removed if possible with the incus hook (Figs. 78 and 79)
introduced into the upper tympanic space; the hook with the
concave surface directed backwards is turned backwards and down-
wards, usually bringing the incus with it. A number of hooks of
different sizes are required for the different dimensions of the attic.

I
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Fia, 77.—Sexton’s forceps for extraction of Fig. 78.— FiG. 79—
mallens and incus. Ludewig’s in- Kretschmann's
cus hook., incus spoon.

Kretschmann's spoons (Fig. 79), used in a similar manner, are
preferred by some for removing the incus. Ii the ineus is still
connected to the stapes, they should first be separated with a
suitable knife (Fig. 76, d and ¢). The bleeding may be staunched
by the pressure of cotton wool on a cotton-holder. Iodoform and
boracic powder (1 to 4) should be insufflated, and a narrow strip of
gauze introduced so as to fill the meatus; a pad of sterilized gauze
should be placed over the auricle. If no untoward symptom occur,
the ear need not be disturbed for two days; then the gauze should
be removed, the ear carefully mopped and fresh gauze introduced.
It is necessary, however, after a week or two, if the discharge
continue, to begin the use of the attic syringe as described at page
81.  Although this operation properly performed is attended by
very little risk, rest in bed for a few days afterwards is desirable.

Stacke's Method. If the meatus be very narrow Stacke's method
may be necessary. By this method the outer surface of the
tympanic membrane is exposed by making a long incision behind
the aurisle, raising the tissues in front, separating the membranous

part of the meatus from the bone and drawing the auricle with the
H
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cartilaginous part of the meatus downwards and forwards; this is
a part of the radical mastoid operation (see p. 126). The tympanic
membrane being thus made acecessible, the external ossicles and the
outer wall of the attic are removed as already described. Stacke
sometimes goes on at the same time to the opening of the antrum
from the meatus (see p. 133). Only in a minority of cases does
ossiculectomy, with the subsequent treatment, bring about a cure of
the discharge; in most cases it requires to be followed by the
radical mastoid operation.

2. DIVISION OF THE TENDON OF THE TENSOR TYMPANI MUSCLE.

An incision is made parallel with, and immediately behind, the
handle of the malleus. Hartmann's curved tenotome is then intro-
duced between the manubrium and the long process of the incus,
and the tendon is cut from below wpwards. Good results from this
operation are either temporary or altogether absent, and there is a
possibility, as experience has shown, of damaging the hearing still
further. If attempted at all, it should be dome where the deafness
is already of an extreme character, and where the tinnitus is such
as to demand every effort to relieve it.

3. EXCISION OF THE TYMPANIC MEMBRANE AND REMOVAL
OF THE MALLEUS AND INCUS.

This is sometimes undertaken for the relief of chronic non-exudative
catarrh, progressive in character and attended by painful subjective
sounds and giddiness. For this object Luce and Sexton are
its most ardent advocates. These eminent authorities report
somewhat favourably of it, but the general impression amongst
aural surgeons is that this operation for such conditions is only on
its trial, and we have not yet had a sufficient number of results
to justify anything like its general adoption, It is certainly not
regarded with the same favour as the operation undertaken for the
purulent cases just referred to. The tympanic membrane should
be completely separated at its peripheral attachment with exception
of the malleus connection. The tendon of the tensor tympani, and
the articulation of the stapes and the incus are then severed by a
suitable knife (Fig. 76, d and ¢). By means of forceps (Fig. 77)
the malleus is laid hold of at the short process, and pulled down-
wards and outwards along with, in some cases, the incus. DPolitzer
recommends that an aperture in the membrane should be previously
made with the galvanic cautery; and if, while this is open, the
hearing be improved, the operation might then be undertaken.
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4. THE EXTRACTION OF THE STAPES.

Stapedectomy has been advocated by Kessel for anchylosis of the
stapes, and the results given by L. Jack, who reports that he has
operated with improvement in sixteen cases, are surprisingly good.
The experience of others is by no means so favourable, however,
and further information is required before its safety or usefulness
can be determined.

Synechotomy of the Crura of the Stapes has been suggested
and performed by Politzer. This operation is for dividing or
separating adhesions between the crura of the stapes and the walls
of its niche. He admits that further experimental operations are
necessary before deciding upon its usefulness. The description of
the operation will be found in the fourth edition of his own work.

The hest resumé of the value of intra-tympanic operations in
non-purulent affections of the middle ear is to be found in a paper,
by Arthur H. Cheatle, in Zhe Practitioner in 1897.

V. MASTOID OPERATIONS,

1. Wilde's incision.

2. Opening into the vertical mastoid cells for acute mastoiditis—
mastoid empyema.

3. The simple antral operation (antrectomy)—the typical Schwartze
operation.

4. The radical mastoid operation.

In order to avoid wvepetition, the deseriptions of these mastoid
operations have been written in such a way as fo vender it desivable
that they should be read in connection.

l. WILDES INCISION.

In acute mastoid periostitis, especially the primary variety, a free
incision, made through the swollen infiltrated tissues down to the
bone, tends to cut short the inflammatory process with its attendant
symptoms, even before the stage of suppuration. This, on account
of itz having been first recommended by Wilde of Dublin, is usually
known as Wilde's incision. The hair should be ecarefully removed
from the neighbourhood, and the skin treated as deseribed at p. 117.
A strong-bladed sealpel is used; and, if there is distinet fluetuation
at any part, that should be chosen for the inecision. This may be,
especially in the young child, rather above the auricle (squamo-
mastoid) than over the mastoid. But if in the adult no fluetuation
is found, the best position for the incision is parallel with the
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auricle and about a quarter of an inch behind. The cut should
extend to from an inch to an inch and a half in length, and the tissues
should be severed to the bone, which is sometimes at a considerable
depth,  In an infant there should be less pressure of the knife in
case of there being a gap in the bone exposing the dura mater.
Should the posterior auricular artery be cut, pressure or torsion
will usually suffice to check the hemorrhage: a ligature is rarely
required. Kven if there is already a sub-periosteal abscess, with
perhaps the bone denuded of periostenm, but no carious aperture,
rapid cessation of the discharge from the ear and relief of the pain
may take place, followed in a short time by a very satisfactory
result. After the incision, a drainage tube should be inserted in
the opening, or it may be lightly packed with iodoform gauze,
in order to prevent premature closing of the wound and recurrence
of the disease: antiseptic dressings are applied externally. Some
surgeons introduce a few sutures at the time, but delay the tying
till the swelling has subsided. If, after a few days, the pain in
the mastoid region is not relieved by the incision, and the discharge
from the meatus continues as before, we must not hesitate to perforate
the bone (see p. 117). If, with a purulent collection under the
periosteum, there is already an aperture in the cortex (whether acute
or chronic), operation on the mastoid cells is required (see p. 117),
for the subperiosteal abscess is simply due to the rupture through
the cortex of an intra-mastoid abscess. The tendency in recent
years has been to open the bone in nearly all cases of mastoid
periostitis consequent upon purulent otitis media, yet there is no
doubt that the simple incision, when it was praetised more frequently
than now, had, in a good many cases, quite satisfactory results.

Incision in External Meatus. More rarely a sub-periosteal abscess makes
its way to the meatal wall of the mastoid corresponding with the postero-
superior wall of the osseous part of the meatus. If there be marked swelling
and pain in that situation, incision is indicated. If an opening already exists
from which matter escapes when the bulging behind the auricle is pressed upon,
an incision may be unnecessary, as by sustained pressure upon the abscess
we may bring about complete evacuation and healing.

2, OPENING INTO THE VERTICAL MASTOID CELLS FOR
ACUTE MASTOIDITIS—MASTOID EMPYEMA.

Preparations for Operation. DBesides the anwmsthetist, one assist-
ant, who stands at the head of the table, is required to take charge of
the retractors, and another to frequently mop out the cavity in the
bone, and remove the chips of bone caused by the chiselling ; a nurse
may work the dental engine if it is required, and another may hand
instruments to the operator or change the burs.
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The operation should be performed under rigid antiseptic pre-
cautions. After the hair has been shaved from the neighbourhood in
the female, and from the corresponding side of the head or the
whole head in the male, the skin, including the auricle (especially its
depressions), is well washed with soap and hot water, then rubbed
with turpentine, followed by rectified spirit, and a piece of lint
moistened with a 1 in 40 solution of carbolic acid is kept in contact
with the skin for several hours and replaced by a fresh dressing of
1 in 20 carbolic acid an hour before the operation. The instruments
are sterilized by boiling, and during the operation they are placed in a
1 in 40 carbolic solution. The ear should also be carefully syringed
with a 1 in 30 solution of carbolic acid, dried and packed lightly with
a strip of iodoform gauze. A towel pressed out of a 2 per cent.
solution of ecarbolic acid, is
wrapped round the head, and
another is placed over the
neck: one is also laid over
a waterproof sheet on the breast of the patient or other convenient
place, upon which the pieces of gauze for mopping are laid for ready
use. Strong light, reflected from a mirror on the forehead, is neces-
sary, especially when working in the depth of the bone,

Exposing the Bone. After the patient has been anwmsthetized by
ehloroform or ether (preferably the former), the head being placed on
a firm pillow with the affected ear uppermost, the auricle is held
forward by an assistant, while an incision is made through the soft
parts nmmediately behind, and parallel to the auricle, from one to two
inches so as to extend to half an inch above the linea temporalis,
the soft parts being completely divided down through the periosteum
to the bone. To control the posterior auricular artery, the finger is

Fii. 80.—Raspatory for mastoid operations,

F1o. 8l.—Retractor for mastoid operation,

pressed on the bone near the tip of the mastoid, from which the
incision is carried upwards, if on the left side. If on the right side,
it is more convenient to begin the incision above, extending it
downwards, When there is cedematous swelling over the bone the
incision should be still longer, or it may be necessary to make a second
incision backwards from the middle of the first. If pus is found
between the periostenm and the bone it should be carefully cleared
away, and any unhealthy granulation tissue on the inner surface of
periosteum should be thoroughly removed by curetting. The soft
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tissues anterior to the ineision, including the periosteum, are carefully
raised from the bone with a raspatory (Fig. 80), and by means of a
rake retractor (Fig. 81), in charge of an assistant, they are strongly
drawn forwards so as to expose the postero-superior rounded edge
of the bony portion of the external meatus. The tissues posterior
to the incision are also reflected and held backwards with a retractor,
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Fro. 82.<The mustoid surface exposed to show the landmarks (Barmhill-Wales).

g0 as to expose the whole of the mastoid area (Fig. 82); near the apex
the tendinous attachment of the muscles should be carefully clipped
away with scissors. The bleeding can usually be checked by simple
pressure, or by pressure forceps applied to spurting vessels; a ligature
is seldom required. Portions of sterilized gauze, pressed well out of a
2 per cent. solution of carbolic acid, are freely used to staunch the
oozing, which is sometimes troublesome ; it is very important to clear
the field of operation from blood as thoroughly as possible. Bleeding
from the bone, when chiselling or burring, is to be dealt with by
firm pressure with gauze.

Perforating the Bone. A careful examination of the surface of the
bone is now made, and if an aperture in the cortex is found, with pus
escaping from the interior of the mastoid, this should be enlarged by
means of chisel, gouge or bur. If there is no aperture, the cortex being
firm, although it may be dark or greenish-yellow in colour, the cutting
edge of a gouge (Fig. 83, ¢) is applied behind the osseous meatus about
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half an inch below the linea temporalis, or three-quarters of an inch above
the apex (Fig. 90, 8). The gouge, held at an angle of 45 degrees to the
surface, is worked with a heavy hammer made of soft copper (Fig. 54)

Fie. 83. —Gouge and chizsels Fi1a. 84. —Mallet for mastoid Fie. 85.—Burs used in perforating
Tor mastold operations; o, operations. the mastold,
gouge ; b, straight chisel ; e,
curved chisel.

inwards, forwards and downwards. As in these acute cases the pus is
frequently near the surface, a few taps of the hammer are usually
followed by the appearance of pus escaping rapidly as if under
pressure; this should be quickly mopped up with gauze sponges.

The dental bur is preferred by some surgeons to the chisel, while others
limit its use to certain stages of the mastoid operation. Sir Wm. Macewen
first drew attention to ‘the globular dental bur (Fig. 85) which he believes to
be safer and more satisfactory than the chisel and hammer. The burs should
be very hard and sharp, and those made at White's Dental Manufactory,
Philadelphia, are at present the best. A dental engine of considerable power,
either worked with the hand or foot, or with an electric motor (Ballance and
Milligan) is rvequired. The hand-piece is held like a pen and the lateral part
of the bur is applied to the bone, which, as the bur rapidly rotates, is removed
as a powder. To prevent excessive heat from developing, as well as to allow
of inspection of the parts, the bur ghould be momentarily removed every few
seconds,  While the bur is very useful at certain stages of the mastoid operation,
as will be pointed out further on, the writer does not now limit himself exclusively
to it, but prefers the chisel and hammer for the work of exeavating the bone,
reserving the bur for special parts of the operation.
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The Mastoid Cavity. The opening should now be enlarged as far
as is necessary with a Volkmann's spoon (Fig. 86) or bone forceps
(Fig. 87), and the fungoid looking granulation tissue often present in
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Fra. 86, —Yolkmann's spoon (oval)y

areat quantity with cario-necrotic debris cleared out, the walls of the
cavity being thoroughly seraped so as to remove all the soft carious
bone, The cavity remaining may be very large, involving sometimes
the greater part of the mastoid process. It is important to remember
that the lateral ginus and dura mater behind may be already exposed
by the disease, requiring much caution in the use of the sharp spoon.
In some cases the disease will he found, even after only a week’s
illness, extending down not only as far as the apex but through a
carious opening on the inner aspect of the apex into the digastrie
aroove, “ Bezold’s abscess,” when the pus usually burrows under the
deep cervical fascia in the neck, causing a large, firm, brawny swelling.
In this case the apex should be resected, care being taken not to
cut through the sterno-mastoid
muscle, and a counter opening
efficient for drainage is re-
quired lower down in the
neck. The clearing ount of
the cavity is attended by con-
siderable hmmorrhage from

e Yok e i WEAABUE SOnEabi the granulation tissue and

bone, but pressure with gauze
will usually staunch it sufficiently, If the case is one of osteo-
myelitis or tuberculous disease, extensive necrosis of the mastoid
cortex and of the surrounding bone over the dura mater may be
found, and the soft necrotic bone should as far as possible be care-
fully removed with bone forceps, with due regard to the anatoinical
peculiarities in the young child,

If, as is often the case, there seem to be no communication between
the abscess cavity and the mastoid antrum, the intervening bone being
firm, as tested by a probe, it is well not to open into the antrum.
Irrigation with a 2 per cent. solution of earbolic aeid should be em-
ployed, followed by careful mopping with gauze, the walls of the eavity
being then dusted with iodoform and boracic powder, and the cavity
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lightly packed with strips of iodoform gauze (Fig. 88). The external
wound may be shortened by a stitch or two at the top and bottom,
and if no complication arises the packing need not be removed for five
or six days; the packing should be softened with peroxide of hydrogen
before removal.  Afterwards, the cavity is mopped and lightly packed
every day or two with iodoform or sterilized gauze, the meatus being also
occupied with gauze, until the wound is filled with healthy granulation
tissue and elosed ; if the granulating process is too active, and secretion
excessive, antiseptic syringing may be necessary, with the application

Fra. 88, —Inserting the gauze packing into the mastodd cavity (Barnhill-Wales).

of a bead of nitrate of silver. The closure is usually complete in from
six weeks to three months. The after treatment may be reduced to
two or three weeks by the use of Moorhof's method of iodoform bone
plugging, a week after the operation. For the success of this method
it is essential that all disease be thoroughly removed af the operation,
and this unfortunately we cannot always be assured of. Some operators
do not pack the cavity, but allow it to fill with blood clot, and
~ immediately suture the edges of the wound together, It is claimed
that by this means the healing is greatly expedited, from the organiza-
tion of the blood elot, but this is not a method to be recommended.
- The operation has usually a remarkably good effect, the discharge from
the ear, previously profuse, ceasing in a few days, with disappearance

of the pain and ultimately with marked improvement or even restora-
tion of the hearing.
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Opening Antral Cavity. If careful probing shows a softened
condition, with perhaps granulation tissue in the direction of the
antrum, that is, above and in front, a narrow curette (Fig. 89) should
he cautiously used to open and widen the connection with the antrum,
which should be carefully curetted with a Volkmann's spoon and

Fia. 8.—Small curette for mastold operations,

freed from pus and granulation tissue, then lightly packed with
strips of gauze, followed by the packing of the lower and more
external cavity. The tympanie cavity must not be interfered with.
With indications, however, of extensive antral disease the following
operation should be earried out.

3. THE SIMPLE ANTRAL OFPERATION (ANTRECTOMY)—THE
T'YPICAL SCHWARTZE OPERATION.

By this operation the antrum is opened into, its outer wall removed
and a communication made with the tympanic cavity, The prepara-
tions and the method of exposing the bone are the same as in the
previous operation. Here, however, the inecision should be carried
further upwards and forwards so as to allow of the superior wall of
the bony meatus being clearly exposed.

The Chiselling of the Bone. A gouge (Fig. 83, ¢) is applied just
below the linea temporalis (supra-mastoid ridge, posterior root of zygoma),
slightly behind and below the level of the roof of the meatus. If this
ridge is indistinet, the chisel should be applied close to the junction of
the mastoid surface with the meatus, just behind the level of the
roof of the meatus; here is the so-called supra-meatal triangle. This
is formed by the posterior root of the zygoma above, the postero-
superior segment of the external meatus, and a perpendicular line,
passing through the hindermost part of the edge of the canal, joining
them (Fig. 90). In the triangle will oiten be found a small bony
projection—the supra-meatal spine—behind which is the supra-meatal
fossa (Fig. 82), corresponding with a point a little above the floor
of the antrum. TIf the supra-meatal spine is present the euntting edge
of the gouge should be applied slightly behind it directing the in-
strument at first inwards, forwards and downwards, working always
towards the posterior wall of the meatus; the external opening should
be widened in a direction downwards, and, as the surgeon penetrates
more deeply, smaller sized chisels are employed.

Situation of the Antrum. The depth of the antrum varies very
much. In young children it is usually quite superficial and higher
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up, rather above the meatus than behind, and easily reached. In
the adult, in the normal condition, the antral cavity should extend
ont as far as the middle of the meatus, but when enlarged Dby
disease it may be found much nearer the surface. On the other
hand, it is often very deeply placed, even to the extent of three-
fourths of an inch, and, when reached, it may be very small; 1t
is even occasionally obliterated. When great depth is associated

Fuz. ), —Temporal hone, showing, a, supra-meatal triangle, from the posterlor base of
which is the safest position for pericrating the mastold in order to open the ankrum ; B, the
situation for perforating in acute purulent formnations in the sertical mastoid cells ; c, shows
the commonest sltuation of tho sigmoid sinus ; n, thedotted line above marks the situntion,
about an inch inwards, of the facial nerve ; B, the posterior root of the zygomatic process, or
supra-mastoid ridge, corresponding with the floor of the middle cranial foss,

with eburnated ivory bone from sclerosis, the task is a somewhat
diffieult one, and great care must be taken. The gouge should be
sharp-edged, the field of the operation kept clear of blood and chips
of bone, while good light should be reflected into the cavity, and
frequent use made of the exploring probe and small curette. If,
in such cases, the sigmoid sinus is far forward and close to the
posterior wall of the meatus (Fig. 91) it may be impossible to
avold exposing 1t. The antrum is sometimes surprisingly high wup,
and we may be in fear of entering the middle cranial fossa, Likewise
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in brachyeephalic skulls, where the floor of the middle fossa is low
down, there is considerable danger of injuring the dura mater, which
may indeed be already exposed by the disease. Experience, however,
has shown that the mere exposure
of the dura mater or sinus (Fig,
02) need not be followed by
serious results, care being taken
that in the subsequent stage of
the operation the exposed part is
not injured. Even if the wall of
the sinus is perforated with the
chisel, which can be avoided with
ordinary care, while there is a
great gush of blood, the applica-
tion of plenty of gauze with pres-
Fic. 91. - Horizontal scction through external  sure will usually stop it; and a
meatus and mastoid process, showing the sigrnoeid 5 ;
sinus near to the surface, and elose to the posterior ~ 8erlous result does not necessarily
ol sttt b Boor of the metus 5 o eaviby i follow. To mistake the middle
E¥ Enpan i, :
fossa of the eraninm, however, for
the antrum would be a grave matter in the event of a chisel or gouge
penetrating the dura mater, though even this would not be necessarily
fatal. 1If the operator come upon a greyish membrane, and be in doubt
as to whether it is dura mater or a pyogenic membrane lining the
antrum, he must be very careful, hefore using a curette, to make
sure, by further exposure of the membrane downwards and the
careful use of the probe, that he is not dealing with the dura mater.
Treatment of the Antral Cavity. When the antrum has been
reached and opened, the surgeon, by the use of the chisel, bur,
or sharp spoon, enlarges the opening in all directions, removing
the whole outer wall and overhanging ledges. Any pus, granulation
tissue, cholesteatomatous masses, or osseous sequestra or debris
which may be found, are carefully cleared away. Afterwards, the
walls should be serutinized above, behind and below, and all softened
or diseased bone removed with the curette or sharp spoon. The
bur is here useful for bevelling the edges of the bone and smoothing
away projections and irregularities. If we are dealing with a case of
cholesteatomata, the free use of the bur to the walls of the antrum
is desirable in order to remove the membrane or “matrix,” and
eradicate the parts where epithelium seems to come out of the
bony tissue. Every corner and recess should be searched, with
the aid of good light, for diseased bone or fistulous orifices leading,
it may be, to the lateral sinus behind or the dura mater above.
When such orifices are found in the posterior wall of the antrum,
and especially if the symptoms point to involvement of the lateral

g
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sinug, they should be followed up as far as the sigmoid groove,
when pus and granulation tissue may be found external to .HH‘
sinus, or the latter may be found thrombosed. If carious erosions
or fistulous orifices are found in the roof of the antrum, the dura
mater should be uncovered in case an extra-dural abscess should
exist in that situation. It is important to remember, however,
that, both at the sinus and the roof an extra-dural abscess
may exist withont a carious aperture.

We must now make sure that the passage from the antrum to
the upper part of the tympanum (aditus ad antrum) is clear,

Fic. 92 —Temporal bone, showing large opening made with bor and dental engine
] B | L [ 1
leading inte antrum and attie, with two banch openings ; the one behind exposed the
B |] | 1
sigmold sinus, and the other, forther in, exposed the dura mater over the rool of the
antrum.

so that we are able, with a cannula attached to a syringe, to
send a stream of antiseptic solution into the tympanum, and
thence through the perforation into the meatus. At the subsequent
dressings it is important that this passage should, by means of the
curette or cauterization with chromic acid, he kept clear of granula-
tion tissue or other obstruction so as to admit of the washing out
process being carried out at each dressing. After the antral cavity
has been thoroughly dealt with, as described, and irrigated with a
2 per cent. solution of carbolic acid, the walls are dried with gauze,
and the cavity packed with iodoform gauze. The external wound
may be shortened by a stitch or two. The external dressings are
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the same as in the previous operation. The packing should be
removed after three or four days and the cavity irrigated with an
antiseptic solution, which is also syringed through the antro-tympanic
passage so that it escapes by the meatus. This is done daily until
the discharge from the meatus has ceased, after which the cavity
behind is allowed to fill up and close.

This operation is insufficient in most cases of chronic purulent
disease. as in these there is usnally disease in the antro-tympanic
passage and tympanum, especially the attic, such as caries of the
walls or ossicles, granulation tissue or desquamative matter, which
cannot of course be efficiently dealt with by this operation, and
requires the radical mastoid operation. It is therefore generally
limited to the more acute cases, although Schwartze held it to he
quite sufficient in certain cases of chronic disease, such as those
in which the perforation iz not at the pestero-superior periphery, or
where there is no evidence of the presence of cholesteatomata, or
disease of the attic. Its advantages are that it is a less formidable
operation than the radical mastoid, and that there is less likelihood
of injuring the hearing, especially when the ossicles are intact.

Heath's Modification. In Heath's modification the antrum is first opened into
and cleared out pretty much as has been described. In addition, however, he
removes the posterior wall of the osseous meatus as far as close to the tympanic
ring ; he may also include part of the roof and Hoor of the meatus, but he saves
the “bridge” and the ossicles. By means of a cannula, with an air bag, he
blows air forcibly into the antral end of the aditus, so as to blow through the
tympanum and perforation, afterwards forcing, in the same direction, an antiseptic
solution followed by an air current to dry the interior. Flaps are formed from
the membranous part of the meatus, as in the radical mastoid operation. The
wound is at once sutured behind, and a wide indiarubber tube is placed in the
meatus for drainage, but no packing. The aditus and tympanum are regularly
cleared out with the eannula from the antral direction as at the operation. Heath
believes that in chronic purulent ear disease, the essential seat of the mischief is
nearly always in the antruin, and when that cavity is efficiently dealt with by
operation, the aditus and attic readily recover. He reports very favourably
of the results of this operation, especially of its effects upon the hearing.

4. THE RADICAL MASTOID OPERATION—SCHWARTZE-KUSTER-
STACKE OPERATION.

In most cases of chronie purulent disease Schwartze's operation
will prove insufficient. In these the disease usually involves not
only the antrum, but also the aditus or antro-tympanie passage, the
attic and possibly also the inner wall of the tympanum lower
down. In order to expose and rvender accessible to examination
and treatment the whole of these cavities, it is not only necessary to
open freely the antrum as already deseribed, but we must also
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remove, as completely as possible, the postero-superior wall of the
osseous meatus and the outer wall of the attic (Kiister and Stacke).
First Stage of the Operation. In this more thorough operation
the incision in the soft parts, as described in Schwartze’s operation
(see p. 122), is prolonged in a semi-cireular fashion round the upper
part of the auricle so that the roof of the meatus may be well
exposed. When the intention is to suture the post-auricular wound
immediately after the operation, some operators prefer to make the
incision much further back than in Schwartze's operation—as far back
as the edge of the hair. The advantage claimed for this is that the
anterior flap covers the breach in the mastoid, and the sutured
wound, being further back than the septic cavity, is more likely
to heal without complication. If there be an old bony ecicatrix, the
firm adhesion of the periosteum may necessitate its careful dissection
from the bhone. As the cutting of the fibres of the temporal
muscle is usually attended by troublesome bleeding, the incision
should extend no deeper than the fascia, the muscle being pushed
out of the way with the raspatory. The posterior and superior

Fro. 93.—Spatula for reflocting mental lning.

borders of the osseous meatus are well exposed, and the whole of
the mastoid surface is thoroughly cleared. The rigid periosteum
above the osseous meatus should be eut through horizontally so as to
join the vertical ineision. With a small spatula (Fig. 93), the
periosteo-cutaneous lining of the posterior and superior walls of the
bony meatus is separated almost as far as the tympanic membrane,
and, along with the auricle, is drawn downwards and forwards
upon the antervior wall by means of a small retractor or hook,
g0 as fto expose to view the region of the tympanic membrane.
Some use a broad strip of ganze instead of a retractor for drawing the
membranous meatus forwards and downwards. The gauze is drawn
throngh the meatus backwards forming a loop with which the
membranous structures are pulled and retained forwards by an
assistant. The gauze has the disadvantage of sometimes tearing the
membranous tissue, and partially spoiling it for the flap operation.
The skin lining the anterior and inferior walls of the meatus
should not he separated.

Removal of the Postero-Superior Bony Wall. The antrum should
now be opened and dealt with as deseribed in the Schwartze operation
(see p. 122). Tt will generally be found, in the cases for which the
radical mastoid operation is performed, that the bone is hard,
dense and without cellular structure, till we reach the antral cavity.
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Good sharp-edged gonges ave therefore necessary, and great care must
be taken in eutting away the sclerosed bone. What remains of the
postero-superior wall of the meatus, corresponding with the antero-
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Fi. 04.—Small chiscl for opening aditus.
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inferior wall of the antrum, is now removed as far as the antro-
tympanic passage. This may be done by means of a small chisel
(Fig. 94), or bone forceps (Fig. 87), but, as the operator approaches

Fio, 05, —Stacke's guard,

the aditus, great care must be taken to avoid injuring the facial
nerve and the exfernal semiciveular ecanal, Stacke's guard (Fig. 935)
should, if possible, be introduced through the aditus from the
antrum to the tympanum. This is a useful guide to the situation,
and by many surgeons
is retained there during
the chiselling so as to
protect the facial nerve
and external semicircular
canal. The writer, how-
ever, prefers to pack the
aditus with a strip of
ganze which acts very well
as a buffer to the chisel.
The external semicir-
cular canal appears as
a whitish prominence 3
Fra. M, —8agittal section through the roof and floor of the o ?hU\'EI and behind
}:ﬂggﬁ:lri*]::::.“{‘;:bﬂl;m::::‘gu11::{, ﬁ;:_tu;:ﬁ]::r t:;?miﬁtr;llm-:;:rni: f:_: the ]_Z'::!u'[‘ll}lélll canal on
e AL IR Ty S b e nnate il e the
(Politzer.) aditus., The facial nerve

lies above and behind
the pelvis ovalis in the inner wall and below the floor of the
aditus, where it takes a ecurve downwards and outwards, behind
the tympanum (Fig. 96), to the stylo-mastoid foramen. TIts injury
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may be inevitable when, in the region of the aditus and back wall
of the tympanum, the nerve is denuded of bone and embedded in
aranulation tissue (Fig, 97). In clearing away the granulation tissue
in these regions, if the curette is directed downwards and backwards,
there 1s less likelihood of
injuring the nerve. While
operating in this neigh-
bourhood the ecorrespond-
ing side of the face should
be carefully watched so
as to detect the slightest
twitch, which might in-
dicate danger to the nerve.
Facial paralysis, showing
itself immediately after the
operation, is more serious

than t-ll!ltl Hhﬂ\‘r'illg itself Fia, §7.—Inner half of termporal bone, showing facin] nerve
denuded of its bony covering above and behind in the tym-

a ‘-'L"l}' or two afterwards, punic cavity. The nerve was cmbedded in granulation
which generally passes off, ﬂﬁ;‘i’um; 'n].iu}:ﬁ:‘n}:a;;ﬂ.flﬂﬁ{glw':-ﬁf;n g M ihve o s
being due to inflammation 5 pged facial nerve; b, mastold proccss (sclerosed)
of the neurilemma of the
nerve, or the pressure of the packing or exudation. When the
paralysis shows itself immediately after the operation it is generally
due to injury of the nerve inflicted with the chisel or bur, and is
more likely to be permanent, although it often improves con-
siderably in the course of time. With the vemoval of the slender
bridge of bone at the inner end of the posterior wall the aditus is
freely exposed, and the passage from the tympanum to the antrum
opened to view and inspection.

Removal of the Outer Wall of Attic. The outer wall of the attie,
which is the inner end of the roof of the osseous meatns, iz now
carefully and thoroughly removed so as to ensure the clearing out of

all products of disease from the attic and tegmen tympani. With
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Fic. #8.—8mall curved gouge for removing outer wall of attic.

Stacke’s guard introduced into the attic, or the interior packed
with gauze so as to protect the inner wall (the plan practised by
the writer), the ridge of bone is taken away, either by means of a small
bevelled chisel (Fig. 94) or curved gouge (Fig. 98) and mallet, or by a
small fine bur, and we must not rest contented until the tegmen

tympani and the meatal roof are quite econtinuous, without any
I
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intervening ridge. If present, the mallens and incus should now be
removed with the aid of a hook or eurette (Fig. 99, & and ¢), and the
attic and antro-tympanic passage cavefully cleared of all products of
disease, such as granulation tissue, cholesteatomata, or softened bone ;
this is done by means of a small eurette, and too mueh care and
thoroughness cannot be employed in order to
ensure this result. Constant mopping and pres-
sure with pieces of sterilized gaunze are neeessary
during this curetting, as the oozing blood eon-
stantly obstructs the view.

Inner Tympanic Wall. In order to see the
inner tympanic wall, especially its lower and back
part, as well as to make a wide connection be-
tween the cavity of the antrum and the meatus
and tympanum, which is wvery desirable, the
remaining lower part of the posterior wall of
the osseous meatus should be sealed down with
the bevelled chisel (Fig. 94) as far as is com-
patible with the safety of the facial nerve. The
bulging called “ the facial spur ™ at the inner end
should le cautiously removed: and, external to
that, the posterior wall may be chiselled away
almost as far as the floor. This is carefully
done, while the face is watched for twitching.
The bony rim, forming the posterior part of the
suleus tympanicus, should be carefully removed.
At this stage, in order to secure a better view
e of the deep parts, an incision may be made n

Fra, 99 —a, Instroment i i 5
for separating periostenm  the posterior membranous wall, anticipating the

of meatus; b, hooks for = 5 : s
esmesiag onionls ULt plastic operation (see p. 131), the tlaps being
pressed upwards and downwards by small vetrac-
tors. The lower tympanic cavity, being exposed by the removal of
the posterior osseous wall, should be carefully examined for caries or
granulation tissue, especially in the region of the sinus tympani, and the
recess below the Fallopian eanal behind the promontory: the tympanie
mouth of the Eustachian tube should also be examined for granulation
tissue or caries. It is important to avoid luxation of the stapes, and
in using the curette for removing granulation tissue from the inner

tympanic wall the movements should be made from behind forwards.
Operating on the Labyrinth. The labyrinthine cavities are in
some cases involved in the disease, and if there is any suspicion of
this the external semicireular canal should be carefully examined for
caries by means of a fine probe or searcher as also the promontory and
fenestra ovalis. A carious opening is most frequently found leading
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into the external semicireular eanal on the inner wall of the aditus,
and this is the direction in which the labyrinth is usually opened.
With a small chisel or bur the carious aperture is opened forwards and
upwards, above the facial aqueduet, into the ampulla of the superior
semicireular eanal as far as the roof of the vestibule which is removed
(superior vestibulotomy). Extending further back to the posterior canal,
the whole three canals may be exposed and cleared out. The vestibule
may also be opened below the Fallopian canal (inferior vestibulotomy),
by removing the stapes and eutting away the promontory as far as
the fenestra rotunda. By working forwards, the first half-turn of the
cochlea, and ultimately, if necessary, the anterior part, including the
modiolus, may be dealt with. Both operations (double vestibul-
otomy) may be carried out when the whole interior of the labyrinth
has to be operated nupon. DBony sequestra of portions of the labyrinth
may be found and removed from the mner tympanic wall, in which
there is sometimes a large opening, through which the interior of the
labvrinth may be found to contain sequestra, cholesteatomata and
granulation tissue; these must be cleared away.” These operations
are undertaken in order to cure labyrinthine suppuration and remove
the great risk of extension of the disease through the internal
aunditory meatus to the arvachnoid space or cerebellum. Great caution
requires to be exercised in opening the laby-
rinth, and, even when there is earious erosion
at the external semieircular canal, it is well
to see the result of the radical mastoid
operation, before proceeding to open out the
labyrinth, an operation which should only be
undertaken by a very experienced operator.
Vestibulotomy has also been practised with
encouraging success in non-purulent cases,
especially by Lake, for the relief of severe
and persistent vertigo.

Meatal Flaps. The membrano-cartila-
ginous meatus is next dealt with. When
replaced in position it forms, in the absence
of the bony wall, a soft curtain between the : :
meatus and the cavity behind, thus prevent- T ﬂﬁr}hﬂﬁﬂgﬁlﬂ;ﬂ;ﬂ:
- - 5 meatus: 1, After Kirner (solid
ing free drainage and access to the cavity lines); 2, ‘after Panse (dotted
behind, besides tending to stenosis of the 2
meatus.  To get rid of this curtain a plastic operation iz performed.
There are several methods of operating (Fig. 100). Panse’s method
- i8 to make a horizontal slit with a blunt-pointed bistoury from behind
az far ontwards as the onter end of the meatus, where two short
vertical incisions are made at right angles to the horizontal one ;
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this allows of two rectangular flaps being formed. The flaps should
be thinned as much as possible by dissecting away the cartilage and
paring the raw surfaces with scissors, the upper flap being pressed
upon the roof, and the lower upon the floor of the cavity behind, and
retained there by the pressure of strips of gaunze introduced through
the widened meatus or fixed with one or two sutures to the adjacent
periostenm, the object being to secure a permanent skin lining for at
least a portion of the artificial cavity. Siebenmann’s modification
consists in making the outer end of the incision Y-shaped, thus
forming three flaps of which the small outer one is eut off. By
Kirner's plastie operation—only suitable when primary union of the
mastoid wound is aimed at—=two parallel longitudinal ineisions are
made in the posterior wall, extending well into the concha where the
Hap should be 8 mm. broad; the back surface should also be well
trimmed with seissors and brought into close apposition with the back
wall, being maintained there by a carefully applied strip of gaunze.
Politzer introduces a wide rubber drainage tube, slit in front, where
it lies against the anterior wall, while the posterior surface presses
on the flap. Pieces of gauze fill the interior of the tube, and the
tube may be omitted at future dressings. Milligan makes an incision
along the junction of the roof and the back wall of the membranous
meatus to the concha, then eurving downwards and parallel to the
antihelix, as far as the floor of the meatus. After thorough trimming,
the flap is pressed downwards and backwards and kept in position by
two silk-worm strands, passed first through the skin of the neck, then
through the flap, and back again to a point close to the original point
of entry and tied over a rubber tube. Ballance's flap will be referred
to further on. There is considerable bleeding from the incisions in
making these flaps, which can usually be checked by torsion or pressure
with gauze. These various flaps, besides forming a partial covering
for the bare bone, become starting places at their edges for the
epidermization of the layer of granulation tissue which lines the
remaining surfaces of the cavities made by the operation,

Treatment of the Wound behind. Most operators now suture
the wound over the mastoid at onece, conducting the subsequent
treatment through the widened meatus, This i1s a great boon to
the patient, who is relieved of the head bandages iu‘ a week or
two, instead of wearing them for several months, as is the case
if the treatment is conducted through the ecavity behind. When,
however, a very large cavity has been made behind, extending back-
wards to the lateral sinus, or when masses of cholesteatoma
have been removed from an enlarged antrum, it i1s safe practice to
pack the cavity from behind for several weeks and then suture or
allow the wound to heal. Some prefer, in cholesteatomatous cases,
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to leave a permanent opening behind. If the operation has
extended to the intra-ecranial cavity, immediate suturing is unde-
sivable, and a permanent opening may be inevitable. When the
surgeon aims at a permanent post-auricular opening, he should pack
behind, till the epidermis of the outer mastoid surface is continuous
with that lining the cavity; if the packing behind is discontinued
too soon, the post-auricular opening will gradually close.

Stacke's Modification. Stacke operates through the meatus, first separating
the membrano-cartilaginons part of the meatus and the auricle, as in the ordinary
radical operation. After separation from the bony walls of the meatus, the
membranous lining is cut through obliquely with small curved scissors close to
the tympanic membrane and drawn forwards so as to give access to the tympanum.
The mallens is then removed as in ossiculectomy, and also the remnant of
tympanic membrane. The outer wall of the attic and the incus are next removed.
The antrum should then be chiselled into from the meatus, after introducing
Stacke's guard, or packing the aditus as far back as possible with gauze, so as to
protect the deeper parts from the chisel. The osseous meatus, antrum and attic
are thus converted into one cavity and cavefully cleared of disease by curetting;
afterwards the cavity is packed with gauze. The wound behind the ear is
immediately sutured, the subsequent treatment being carried out through the
meatus., Stacke’s method is recommended when there is reason for believing that
the antrum is deep and small, or the sinus abnormally far forward. It requires
much less removal of healthy Lone than the radieal mastoid. It is not suitable,
however, if there iz dizsease in the vertical mastoid cells, or a sinus over the
mastoid, or stenogis of the meatus ; it is likewise unsuitable when intra-cranial
connplications have supervened.

Irrigation, Packing and Dressing. The exposed ecavities in
the bone should, at the end of the operation and before suturing,
be irrigated with an antiseptic solution, such as a 2 per cent. solution
of carbolic acid, or a 1 in 5,000 solution of bichloride of mercury,
so as to cleanse away all the blood clots, fragments of bone or other
debris. After irrigation, the parts should be cavefully mopped
with strips of iodoform or sterilized gauze. The walls of the
spaces are then dusted with iodoform and boracie acid (1 of the former
to 3 of the latter), and lastly the cavities are packed with strips of
iodoform gauze introduced through the widened meatus. This packing
checks the bleeding, maintains the contour of the eavities, and helps to
retain the flaps in position. The post-auricular wound is now carefully
sutured with silk-worm or horse hair sutures, unless it is decided to treat
the cavities from behind. Several layers of iodoform gauze, having a semi-
lunar shape, are placed over the wound behind. In most cases iodoform
suits admirably, but in a certain number it produces severe dermatitis
or eczema in the neighbourhood of the wound, which, in a case of the
writer’s, eventuated in erysipelas. A thick woodwool pad or several
layers of gauze, for absorbing the exudation of bloody serum, which
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follows the operation during the first twenty-four hours, is placed over
the ear and side of the head, with an aperture for the anricle, and a
large gauze bandage applied over all.

The patient should rest in bed and be placed under restricted diet
for a fortnight, during which the temperature should be regularly
taken and recorded. High temperatures with rigors would mean
general septic infection. Slight and temporary rise of temperature
may take place within the first two days without any special
significance,  After that any considerable and persistent or recurring
rise of temperature generally indicates something wrong: it may be
a stitch abscess, septic infection of the wound, or even erysipelas; the
dressings should in these circumstances be removed and the wound
carefully examined. Such complications should give rise to suspicion
regarding the suffiviency of the antiseptic precautions at the operation,
or the purity of the surroundings of the patient. Iodoform
dermatitis may account for some elevation of temperature,

After-treatment. The local after-treatment is of great importance
although there is not so far unanimity of practicee The method
which, in the experience of the writer, has yielded the best results
when the post-auricular wound is sutured at the first, the after-
treatment being carried out through the meatus, is as follows:—
A few days after the operation the external dressing i1s changed
and, about a week after the operation, if no complication has
shown itself before, the packing is removed, after having been
saturated with peroxide of hydrogen, which loosens it and
tends to prevent bleeding. The ecavities are syringed with a
sterile normal saline solution and ecarefully mopped with sterilized
cotton wool on forceps or a cotton holder, then again packed more
lightly with narrow thin strips of iodoform gauze, or small pieces of
folded iodoform gauze are introduced into every recess with forceps
through a wide speculum. The objects are to keep the Haps in
position and to exercise some pressure upon the walls of the cavities
made by the operation, so as to encourage the formation of a uniform
layer of granulation tissue over them; also to maintain the contour of
the cavities left by the operation, the obliteration of which is very
undesirable. It is well to pack lightly when the granulation tissue
is healthy, and more firmly if it becomes exuberant. The stitches
may be removed from the post-auricular wound about a week after
the operation. For several weeks it is usually necessary to
change the packing daily, on each oceasion syringing and again packing.
If there is little secretion, simple mopping with sterilized cotton wool,
dry or squeezed out of peroxide of hydrogen, and packing again will

suffice.  As great attention should be given to the sterilization of

the hands, instruments and dressings at each dressing as at the
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actual operation. Todoform ganze sometimes tends to the excessive
formation of granulation tissue, when it may be well to substitute for
it simple sterilized or double cyanide ganze. A very important point
is to check local exuberance of granulation tissue, which 1s very apt
to take place, even in spite of persistent packing, at the aditus and
at the inmer wall of the antrum, also at the flap ineision within the
meatus. If this is not kept down, not only is epidermization
hindered, but pus-yielding recesses or spaces are apt to form,
especially at the aditus, from the coalescence of opposite masses of
grannlation tissue leaving a narrow aperture discharging pus. Bridges
or walls of filbrous tissue, partially or completely closing the opening
to the antrum behind, may be the ultimate consequence. It is there-
fore wenerally necessary, from time to time, to cauterize or curette
exuberant granulation tissue, followed by pretty firm packing with
ganze. It is useful in these circumstances to soak the gauze usedl
for packing in rectified spirit, or the same diluted with an equal
portion of water, which tends to check the excessive growth of
granulation tissue; or, as some prefer, to fill the ecavities, for ten
minutes before packing, with warm rectified spirit. When a
satisfactory layer of granulation tissue has formed, and the time
taken for this varies in different persons, epidermization (which
springs from the skin lining the anterior and inferior walls of the
meatus and the edges of the skin flaps) is more encouraged by ceasing
to pack, or doing so very lightly with sterilized cotton wool tampons,
and, instead, insufflating a small quantity of fine powder, such as
zeroform, either simply mopping or syringing and mopping before the
insutation. Longer intervals between the dressings are now per-
missible if the moisture is slight and the epidermization going on
well.  There is in certain cases troublesome persistence of a discharge
from the inner tympanic wall, after the other cavities have epi-
dermized properly. There we may find localized purulent areas from
which firm granulation tissue sprouts, recurring after removal; this
is most frequent behind the promontory at the sinus tympani, or at
the mouth of the Eustachian tube. Cauterization, curetting, peroxide
of hydrogen and spirit instillations usually lead ultimately, although
it may be after a very considerable time, to a good result. Probably
in some of these cases there is a small carious erosion or minute
- sequestrum on  the inner tympanie wall, on the disappearance of
which the discharge dries up.

Objections to Packing. A serious objection to the treatment
Just described is the necessity for frequent and prolonged packing,
involving much personal attention. A less troublesome method there-
fore is greatly to be desired in the interest both of the surgeon and
the patient. Dallance’s mode of epithelial grafting promised much
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relief in this direction (see p. 137) but, besides involving two
operations, most surgeons find the technigque diffieult and have not met
with the success hoped for. Many surgeons have given up packing,
unless at the operation. At the first dressing, 4 or 5 days after
the operation, and twice a day afterwards, they simply syringe with
normal saline solution and instil warm rectified spirit, allowing it
to remain in the ear for 20 minutes. A firm plug of gauze is
inserted into the meatal orifice in order to prevent contraction there.
A nurse or a friend of the patient may be taught to carry out this
treatment ;: the surgeon examining from time to time so that, if
exuberant granulation tissue forms, it may be dealt with. It is
alleged by excellent authorities that, by this method, excessive
formation of granulation tissue is prevented, and that, as a rule, a
satisfactory result is achieved. Other surgeons keep, in lieu of
packing, a wide drainage tube in the meatus, employing also the
spirit treatment. Others again simply mop out the cavities, or
instruet the patient to do so, and insutHate a fine powder, such as
boracic aecid, zeroform, or aristol. The writer is bound to say that
the spirit treatment, without prolonged packing, does very well in
some cases, yet in others the absence of packing seemed to him
responsible for unsatisfactory results, and he has had sometimes to
resort to packing after trying the other method for weeks,

The Result to be Desired. The result aimed at is that the
internal surfaces should gradually come to have a fine epidermic lining,
pale pink, shining and non-secreting. Probably 85 per cent. end
in satisfactory ecicatrization, when the operation and the after-treat-
ment are thoroughly carried out. If that condition has been
attained in two months the result may be regarded as very
satisfactory, more frequently three or four months are required,
while, in certain cases, a year or more may elapse before after-
treatment can be discontinued. While there may be slow healing
and cicatrization, even when the operation has been thoroughly
performed, the greatest delay is no doubt due to the incomplete
removal of the disease, leaving carious areas, either from their in-
accessibility or other causes. A moist area on the inner tympanic
wall often persists for a long time. Labyrinthine or tubereulous
complications will, of course, tend to delay the ultimate healing.
In some cases the shining, smooth, dry surface remains permanent,
but more frequently epidermic collections and crusts form in the
recesses, with perhaps granulation tissue underneath, leading to a
partial return of the suppuration. These should be removed by
gyringing with a normal saline solution, after saturation with peroxide
of hydrogen. Forceps are often required to remove these collections.
While this tendency continues to exist, the patient should be seen
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at intervals, say every month or two, to ensure the thorough cleansing
of the cavities.

Effects upon Hearing. In regard to the effects of the radical
mastoid operation upon the hearing, the statistics of different
operators vary greatly. Probably in the larger number the hearing
remains unaltered ; a considerable number show improvement, some-
times marked ; only comparatively few are made worse. (Quickness
of healing is favourable to the hearing. Involvement of the
labyrinth is very unfavourable to hearing, so likewise 1s luxation
of the stapes caused by the operation. The binding down of the
stapes with dense cieatricial tissue, which is sometimes apt to oceur,
gives rise to great deafness.

Permanent Opening Behind. When the post-aurienlar wound is
to be kept open, packing from behind with eareful and regular
antiseptic cleansing may be required for weeks and even for months,
So long as purulent secretion forms in any quantity, a 2 per cent.
solution of carbolic acid is injected once a day through the mastoid
opening, escaping through the external meatus, and vice versa. If
exuberant granulation tissue sprouts up at the outer opening or in the
cavity, it should be seraped away
with the sharp spoon, or touched
with chromic aeid; this may re-
quire to be done several times. A
spirituous solution of earbolic acid or
boracic acid poured in after syring-
ing, and allowed to remain in the
ear for a few minutes, iz often
beneficial. After a sufficient lapse
of time, when the cavities are dry
and completely epidermized, the
post-auricular opening, such as in ™
Fl{_{' IDI} may he closed ]I:f a suit- Fig. 101, =Permanent opening leading into
able plastic operation, if desived by i o i
the patient. The closure contributes to the cleanliness of the interior,
especially amongst those who work in a dusty atmosphere, in whom
the cavities are apt to become oceupied by dust and dirt. We must
be sure that the desquamative tendency has ceased before closing the
opening.

THE TREATMENT BY MEANS OF EPITHELIAL GRAFTS.

This method of facilitating the healing of these cavities in the bone
has been introduced by Mr., Charles A. Ballance. The object is to
obviate, as Mr. Ballance says, “the painful, prolonged, and unsatis-



138 OPERATIVE TREATMENT OF THE EAR. [CHAP,

factory after-treatment ” of the operation just described. By this
method two operations, separated by an interval of a week, are
requived ; 1st, for the removal of the disease, and 2nd, for the
grafting of the cavities.

Ballance’s TFirst Operation. Mr. Ballance’s mode of performing the first
operation is exceedingly thorough, and pretty mueh on the lines just deseribed,
with important modifications. He makes a vertical incision close behind the
pinna, and as a rule a second incision, an inch long, horizontally backwards
from the middle of the vertical. The whole of the posterior wall of the
bony meatus is removed, and the antrum, attic and bony meatus are very
thoroughly exposed and cleared out. Ballance lays stress upon the complete
removal of the outer wall of the attic and the efticient removal of the disease from
the attic, antro-tympanic passage, and tegmen. The posterior wall of the osseons
meatus being removed, the floor of the membranous meatus is divided vertically
by means of a long and narrow knife, into the concha, when the inecigsion is carried
in a curved dirvection, upwards and backwards, to the level of the commencement
of the helix. The flap, * concha-meatal” formed by the posterior wall of the
meatus, is then raised upwards and backwards and sutured to the mastoid flap,
raw surface to raw surface, by silk-worm gut threads. After packing the
cavities with iodoform gauze the external wound behind the auricle is closed by
sutures. In cases where the disease is limited and asepsis assured, the grafting
may be done at the end of the first operation.

Ballance's Grafting Operation. The second or grafting operation is done at
the end of a week. In the interval between the two operations, the cavities are
irrigated two or three times daily with chlorine water or weak carbolic lotion. On
the morning of the operation the cavities are washed out three or four times with
warm sterile saline solution. The patient being again under a general anmesthetic,
the external incision is opened with the handle of the knife, the cavities are
exposed and further curetting employed if necessary. All oozing of blood should
be carefully and thoroughly arrested by the use of hot saline solution and peroxide
of hydrogen followed by the pressure of pieces of gauze, The graft is taken either
from the inner surface of the thigh or arm by means of a large razor, the surface
being first washed and then kept bathed in a normal saline solution. The thinner
the epithelial layer removed the better, even thin to transparency, and it is more
suitable to use one large graft than several small ones. The surfaces upon which
it is specially important to lay the graft arve the roofs of the tympanum and
antrum and the inner surfaces of the antrum, attic and lower tympanum. A
microscopic section lifter is nsed to carvy the graft, and, beginning at the outer
edge of the anterior wall of the cavity in the bone, the thin, almost transparvent,
graft is then insinuated inwards from the section lifter with the help of a probe.
A steel probe with a pear-shaped head is used to press the graft into the recesses
of the bone cavities ; if possible, no space should be left between the bone and the
graft, and, when successful, the definition of the surfaces zhould be quite clear.
Drops of blood or bubbles of air may prevent the due approximation of the graft to
the surface below. Suction with a glass pipette is very effective in withdrawing
the drops of blood or bubbles ; during the suction the graft falls aceurately and
smoothly upon the surface below. A graft or two grafts are placed on the inner
surface of the outer wall of the cavity, one edge being drawn through the meatus
so as also to cover the raw surface of the cut edge of the cartilage along the
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posterior edge of the meatus. The grafts ave kept in their places by small
sterilized gauze tampons covered with aristol powder, which are carefully pressed
upon the grafts. The wound behind is again sutured, and outside dressings
applied. The tampons are removed on the fonrth or fifth day and further
tamponading is unnecessary, the cavities being simply irvigated daily with warm
rectified spirit alone or with an equal quantity of peroxide of hydrogen. In this
way the dead part of the graft separates gradually by molecular necrosis and comes
away, not in one piece, but in fine fragments, and all tendency to granulation and
suppuration of the ungrafted avea is antagonised. This method of epithelializing
these cavities has in Mr. Ballance’s hands proved very successful. The after-
treatment is reduced toa few weeks while the hearing is conserved and in many
cases greatly improved.

Modified Grafting Operation. The following maodification of Ballance’s
svstem of grafting has been practised by the writer for the last two years
with considerable success. By this method the use of a general anmsthetic
and the reopening of the post-auricular wound, the two great drawbacks to
Ballanee's method, are obviated. The graft is cut from the left forearm or thigh
under loeal anmsthesia induced in the following manner:—A warm, sterilised,
normal saline solution, to which has been added Parke Davis and Co.’s codrenine in
the proportion of 1 ampulla (10 minims) to 6 drachms of the normal saline
solution, is injected under the skin from which the graft is to Le taken. An
ordinary hypodermic syringe, with a needle at least two inches long, is required,
and several syringefuls of the fluid are injected in various directions before
withdrawing the needle. In this way it is quite easy to anmsthetise three to four
saquare inches of skin sufficient to permit of the removal painlessly of a large
Thiersch graft. The graft, which must be thin to transparency, is then introduced
through the widened meatus during the second week after the operation by
manipulating it over the end of a snitably bent glass tube, connected at the other
end by rubber tubing having a glass mouth-piece or a small rubler bag. The
graft at the end of the tube is passed through a wide speculum to the inner wall of
the tympanum, when by blowing air through the tube, the graft is spread out over
the inner surfaces, including the tympanic walls, the aditus, and the antrum.
Or, one graft may be used for the tympanum and a second for the antrum.
Before introducing the grafts the surfaces must be most carefully dried, and
after their introduction zeroform powder is blown in so as to cover the grafts
with a fine layer; afterwards small gauze tampons are carefully inserted into
all the recesses. In a week the gauze packing can be removed, followed by
gentle syringing with saline solution, drying, and a fresh insufflation of zeroform.
In the course of a few days the spirit treatment may be commenced. By this
modified grafting operation and the limited use of packing there is little doubt
that the healing process is materiallv shortened.

INDICATIONS FOR THE RADICAL MASTOID OPERATION.

This operation is called for in cases of ehronic middle ear suppura-
tion presenting certain complications. The following are the chief
indications for its performance :—(1) The first signs of an intra-cranial
complication, such as sickness and vomiting, headache, rigors with
violent oscillations of temperature (see Chapter XIV). The operation
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is then usually preliminary to exposing the dura mater, brain or
lateral sinus. (2) Stenosis of the external meatus, hindering the
escape of purulent matter from the deep parts, and preventing
eflective treatment through the meatus, (3) The presence of
epidermic  and cholesteatomatous 1masses, with pain in the ear,
vertigo and headache; or where, without these subjective symptoms,
and after removal of the accessible masses, followed by suitable treat-
ment, the purulent discharge persists. (4) When, after ossiculectomy,
followed by attic syringing, a fetid discharge continues, with escape
from time to time of epithelial masses; the hearing being very
defective on the same side. (5) Carious or neerotic lesions of the
mastoid, behind the aurvicle or on the posterior wall of the meatus
(associated with ehroniec suppuration), with or without a sinus in the
soft tissues. (6) Polypoid or granulation tissue eontinuing to recur, in
spite of repeated removals and suitable treatment, especially if it
springs from the upper and back part of the tympanum, or protrudes
from the attic or aditus. (7) Aeute mastoiditis, based on chronic
suppuration, with abscess behind the auricle, on opening which a
carious aperture in the mastoid is found. (8) A fetid discharge which
continues offensive in spite of all remedies, probably indicating caries
or cholesteatomatous disease in the invisible ecavities. (9) Persistent
or frequently recurring headache and earache with a sense of heaviness
and pressure in the head, associated with chronie otorrhea which
has been unaffected by all ordinary remedies. (10) The presence of
violent vertigo in a person with a chronic ear discharge having serious
loss of hearing on the affected side and defective bone-conduction. In
such a case the operator should, during the operation, look out for a
carions aperture over the external semicireular canal, or on the inner
wall of the tympanum (see p. 130). (11) The presence of diplo-
cocei, streptococei (pyogenes) or the tubercle baecillus strengthens the
indications for the operation. So, likewise, does the presence in the
discharge of lymphocytes, epithelioid cells and myelocytes, indicating
bone disease; of lymphocytes and “acid fast” squames, indicating
cholesteatomatous changes; of lymphocytes, epithelioid cells, myelocytes
and giant cells, indicating tuberculous disease of the temporal bone.
(12) Vascular changes in the optic dise, although short of optic
neuritis, and distinet optic neuritis itself would also strengthen the
other indications for the radical operation.

Considerations before deciding on Operation. When the
otorrheea continues or rapidly recurs in spite of all ordinary efforts
of treatment, without there being any special local complication, or
symptoms which might be regarded as urgent, the indications are
less clear and the radical operation may not be called for in every
case. The operation must not be lightly undertaken in every case
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of pwrulent ear disease. Various considerations should be placed
fairly and fully bLefore the patient. There is the possibly injurious
effect upon the hearing. If the hearing be fairly good in the affected
ear, while very defective in the other, the patient should consider
whether the possible injury to hearing, resulting from the operation,
may not interfere seriously with his prospects in life, or imperil his
means of living, Of course the possibility of improving the hearing
by the operation should also be considered. It would not be sur-
prising if, in some cases, the patient preferred rather to risk the
dangers of the disease than the serious consequences of further loss of
hearing. The patient’s habits and his circumstances in life should
influence the surgeon’s deecision. Do these admit of the proper
carrying out of sunitable treatment and the exercise of due care? Is
the patient likely to continue residing in a place accessible to skilled
surgical treatment and expert advice in the event of serious complica-
tions arising ? The possibility of the ultimate success of conservative
treatment should not be ignored. Cases are occasionally met with
in which long-continued treatment, perhaps even for years, has per-
manently brought an end, without operation, to the chronic discharge.
It is even occasionally observed that, without any tremtment, a dis-
charge, which has existed for years, ultimately ceases. Another point
should not be forgotten, especially if the patient be a lady, namely,
the possibility of permanent facial paresis or paralysis following
operation, which, while comparatively rare, is far from being unknown.
It is also to be remembered that we cannot, unfortunately, assure
the patient that, after the operation, there will be no further trouble
with the ear, because it has to be admitted that, in a certain number,
the operation requires very prolonged after-treatment, and even then
may not be followed by complete cure. Although the actual disease
may be eradicated by the operation, experience shows that a con-
siderable number need attention, such as more or less regular
syringing and removal of epidermic collections at intervals, for
months or even years. The surgeon may decide, after some
such considerations, that at least delay is justifiable. Of course if
the patient is anxious for the operation, and the danger of the
disease greatly disturbs his mind, the operation should be carried
ont.



CHAPTER VI

DISEASES OF THE NOSE AND THROAT IN RELATION
TO THE EAR,

THE most important diseases of the upper respiratory tract which
come under the notice of the aural surgeon, on account of their far
reaching effects upon the ear, are those which lead to wasal obstruction.
These are acute and chronie rhinitis (including the hypertrophic and
atrophic varieties), nasal polypi and aceessory sinus disease, spurs and
deflections of the septum, and—most frequent of all-—post-nasal
adenoids, For methods of examination see p. 24,

Symptoms of Nasal Obstruction and its Consequences. The
most prominent symptom of obstruction of the nasal passages is
“mouth breathing,” which in marked
cases is constant day and night. In
a large number of cases, where the
obstruction is less pronounced, oral
breathing is only observed during
sleep, whilst in the waking hours
fairly satisfactory nasal breathing is
enjoyed. From time to time, however,
even during the day, the nasal passages
in these slighter cases are liable to be-
ecome blocked. The changes produced
in the physiognomy of a child con-
strained to breathe habitually through
. the open mouth are often characteristic
Fio.102.—Facinlaspect in deafnessassoclated  (Fig, 102). The bridge of the nose

with post-nusal growths, s
becomes broadened and the ale nasi

pinched in, the lower jaw hangs down and the lower lip droops, the
facial aspect is dull and expressionless, and the eyes have a vacant
look. Inattention at school and defective memory are often observed ;
but it should be remembered that impaired hearing, a common con-
sequence of nasal obstruction, may to a great extent account for the
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mental dulness (aprosexia of Guye). The speaking voice also undergoes
change ; it loses its resonance and acquires the so-called nasal tone;
whilst the singing voice is weak and muftied, and becomes hoarse or
husky after slight exertion.

As a vresult of long continued oral breathing in early life
and the attempts, especially during sleep, to breathe through the
obstructed nasal passages, certain changes in the bony framework of
the mouth, nose, and chest arve frequently observed. The hard palate
in many instances Dbecomes high-arched, and the upper alveolus
V-shaped, resulting in irregularity of the teeth, the premolars in not a
few cases being displaced inwards and downwards, so that on clenching
the teeth the inecisors of the upper and lower jaws do not overlap or
may even not meet,—the open bite (Lack, Parker). In the nose, the
septum is frequently distorted and exhibits crests or spurs of cartilage
or bone, or it may be deflected to one or both sides. In the thorax,
pigeon chest or other deformity of the ribs is sometimes observed,
more frequently if, in addition to the obstruction in the nasal passages,
the faucial tonsils are hypertrophied. There are also symptoms
arising from_deficient aeration of the blood, such as nightmare, night
terrors and broken sleep, anwmmia and malnutrition ; headaches and
epileptiform convulsions during sleep are not infrequent and may be
referred to the same cause. Dryness of the mouth in the morning, a
tendency to chronic pharyngitis, laryngitis, bronchitis ; and, in children,
attacks of so-called “ croup " are also observed, and are probably due
to the filtering and warming function of the nasal passages being in
abevance. Disturbances of the digestive organs accompanied by a
coated tongue are not infrequent, and are usually attributed to the
swallowing of offensive secretion. As a result, the general health and
nutrition tend to suffer; and a child, the subject of such a condition,
is mentally and physically of stunted growth. Snoring is a very
frequent symptom, and hmpairment or loss of the sense of smell
(anosmia) iz also not uncommon. Nasal discharge of a serous,
mucous, or muco-purnlent character often accompanies nasal obstruc-
tion. In the suckling infant, nasal obstruetion may lead to refusal
to take the breast and consequent serious effect on the health and
nutrition of the child.

Certain reflex neuroses, such as asthma, hay fever, stamwering,
nocturnal enuresis, ete, may sometimes be attributable to nasal
obstruction, especially that due to adenoid vegetations. Disease of
the middle ear, manifesting itself by earache, disturbances of hearing,
or purulent discharge, often arises out of the various forms of nasal
obstruetion. How the ear may be involved in these cases has been
already deseribed (p. 68).
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ACUTE RHINITIS (COLD IN THE HEAD).

Causation. (1) Cold. Exposure to draughts, sudden change from
a warm to a cold atmosphere, wet feet, ete., are common instances.
The general health at the time of exposure is an important factor
as a determining caunse, and those whose occupation confines themn
to hot and ill-ventilated rooms are more liable to be affected. (2)
Unhealthy conditions of the upper air passages, particularly those
conditions which canse nasal obstrnetion. Children suffering from
enlarged tonsils and adenoids are especially susceptible. (3) Infectious
diseases, particularly measles, scarlatina, diphtheria and intluenza.
(4) Gout, rheumatism, and syphilis may be mentioned as predisposing
causes, also the excessive use of aleohol and tobaceo. (5) Traumatic
causes, such as a foreign body, hot fluids, or irritating vapours. (6)
Certain drugs, such as iodides, salts of mercury and antimony. An
acute catarrhal attack frequently begins in the nose and spreads
baclkwards into the naso-pharynx and downwards into the pharynx,
larynx and trachea. Less often it originates primarily in the larynx
or naso-pharynx. The infectivity of an acute catarrh seems to be
fairly pronounced, its spread through a whole family being an every-
day observation.

The symptoms of a cold in the head are unfortunately too well
known from personal experience to require deseription. It is to
be remembered, however, that, when headache is a prominent
feature, the catarrh or inflammation has probably extended to one
or more of the nasal accessory sinuses, and this is specially liable
to oceur in the catarrh aceompanying influenza, where headache is
often so troublesome. A similar extension along the KEustachian
tube mto the middle ear spaces is far from infrequent, and may
lead to serious results.

The mueous membrane, especially of the inferior turbinal, will
be found to be rved and swollen and covered with muco-purulent
secretion. The amount of swelling varies from time to time. It
may be great at the first examination, while, shortly afterwards,
the nasal passages may appear quite clear. The application of cocaine
and adrenalin causes marked shrinking of the parts. In a few
days the catarrh generally extends to the naso-pharynx, and it is
when this has oceurred that the ears are in most danger of being
implicated. The mucous membrane of the naso-pharynx participates
in the swelling and inereased seeretion, and the pharyngeal tonsil
(post-nasal adenoid tissue) may become swollen and block the
naso-pharynx. The symptoms of involvement of the naso-pharynx
consist of a feeling of rawness at the back of the nose, accompanied
by a constant desire to “hawk” or clear the throat. In the chronie




VL] CHRONIC RHINITIS. 145

form (post-nasal ecatarrh) this is a common affection and forms a
distinet menace to the ears.

When the catarrh spreads to the pharynx, the symptoms complained
of are pain or stiffness on speaking or swallowing, and the voice
is easily tired. At the commencement the throat feels dry, but
later there is some thick viseid secretion, accompanied often by a
sensation as if some foreign body such as a hair were in the throat.
Oceasionally the onset is marked by a slightly febrile state. The
mueous membrane of the pharynx is swollen, with proliferation of
its superficial layers: the fauces are reddened and the tonsils may
be swollen and in some instances spotted with exudation.  An attack
of acute rhinitis generally passes off in from a few days to a few
weeks, but, if frequently repeated, it may gradually merge into the
chronic form.

CHRONIC RHINITIS.

The two chief vavieties are (1) hypertrophic rhinitis, (2) atrophic
rhinitis,

1. HYPERTROPHIC RHINITIS.

Pathology. Hypertrophie rhinitis is characterized by persistent
swelling, and in many cases redness of the nasal mucous membrane,
The swelling may be of the nature of (1) a true hypertrophy which
involves the mucous membrane, its glandular structures, the sub-
mucous connective tissue, and even the underlying bone itself: (2)
an edematons infiltvation of the mucous membrane and the sub-
jacent soft struectures; (3) a vascular engorgement and dilatation
of the venous channels in the deepest—viz, the cavernous—Ilayer
of the mucous membrane. I is important to know which of the
above three conditions predominates in the causation of the swelling,
as an accurate appreciation of this has an influence upon the mode
of treatment. The w@dematous infiltration and the venous engorge-
ment disappear almost entirely on the application of cocaine and
adrenalin, whilst the swelling due to a true hypertrophy is
uninfluenced by such treatment.

Appearances on Examination. The colour of the mucous mem-
brane is generally dark red, but in an@mic subjects may be pale,
andd in cases of long standing the tint may even be slightly
yellow. The inferior turbinated bodies are most frequently involved
and the hypertrophy is generally more pronounced at their posterior
ends, which may be so greatly enlarged as to block completely the
choang, By posterior rhinoscopy they appear as vound, mulberry-
like masses of a grey or reddish-blue tint according to the degree
of their vascularity. After cocainizing the anterior regions of the

K
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nasal passages, the posterior ends of the inferior turbinals may be
observed by antervior rhinoscopy as pendulous swellings which are
freely movable with a probe (Fig. 103). The lower free edge of
the inferior turbinal may show irregular polypoid growths or fringe-
like excrescences. The anterior ends arve sometimes much swollen,
and may impinge on the septum, completely shutting off a view of
the deeper parts, or they may even appear externally. This

Fic. 103.—The outer wall of the nasal passages. The antevior half of the middle
turbinal bas Leen removed in order to expose the contents of the middle meatus.
The dotted line indicates the outline of the portion of the middle turbinal which has
been removed, a, Inferior turbinal, showing hypertrophy of the anterior and
posterior ends; B, inferior meatus of the nose ; o, processuz uncinatus; », bulla
cthmoidalis ; &, bristle passed through the ostium frontale into the anterior end of
the infundibulum ; ¥, recess batween bulla and middle turbinal where the principal
opening into anterior ethmoidal eells lies ; o, ostivm waxillare ; |, middle turbinal ;
1, bristle passed through ostinm of sphencidal sinus of left side; J, SUDErNUTETArY
superior turbinal ; K, right sphenoidal sinus, unusually large; L, siperior turbioal ;
M, middle meatus; =, pharyngeal orifice of Eustachian tube.

enlargement of the anterior ends is in many cases not a true
hypertrophy but a transient engorgement, and disappears almost
entirely on the application of cocaine. The middle turbinals may
also participate in this hypertrophy. Marked loealized enlargement
of the anterior end of the middle turbinal, or the presence of
hypertrophic tissue in the middle meatus of the nose, should
arouse strong suspicion of disease In the accessory nasal sinuses,
especially when the nasal discharge is of a purulent eharacter.
Oceasionally the glandular elements in the mucous membrane of
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the septum are involved. Not infrequently the whole mucous
membrane of the nose is implicated in a general thickening without
any specially localized hypertrophies, In such a case the amount
of secretion is often great, and the entire nasal mueous membrane
is unhealthy, flabby and sodden in appearance. Frequently associated
with hypertrophic rhinitis are spurs or deflections of the septum.

Causation. A moist, raw climate, such as we have in the West
of Scotland, is very condueive to rhinitis, heth acute and chronic;
and if, in addition, the atmosphere contains irritating vapours or
sases, or is impregnated with solid particles, the tendency towards
catarrh is  still greater. Frequently recurring attacks of acute
catarrh generally end in the establishment of chronie changes in
the mucous membrane. The exanthemata are common causes, Post-
nasal adenoids arve frequently associated with hypertrophic rhinitis,
and probably constitute an important causative factor. Disease of
the nasal accessory sinuses may be regarded as the principal cause
of localized hypertrophies of the middle turbinal and the structures
in the middle meatus. General conditions, such as faulty digestion
and hepatic disturbances, play an important role in the causation, as
do also heart disease and other causes of venous engorgement. The
rhenmatic and gouty diatheses seem to be predisposing causes.

Symptoms. The most common complaint is nasal obstruction
 with all its train of symptoms (see p. 142). There may be copious
serous discharge from the nose, or the discharge may be mueco-
purulent in character, having a tendenecy to the formation of crusts,
especially upon the anterior regions of the septum mnasi. Under
these crusts ulceration may take place, and as a rvesult attacks of
bleeding from the nose may oceur, or, though ravely, the ulcerative
process may extend deeper, and eventually lead to small perforations
of the septum, the so-called idiopathic perforation of the septum
nasi.  Patients frequently express their feelings by saying that they
have “repeated colds in the head,” the colds at first being of short
duration, occurring generally during winter, but later on becoming
more and morve frequent until the intervals of velief are hardly
noticeable. Hoarseness or weakness of voice is often complained of,
and paroxysms of sneezing, with or without rhinorrheea, may be so
frequent and annoying as to overshadow all other symptoms. Loss
of the semse of smell (anosmia) is not uncommon, and headache
may be a troublesome symptom.

2. ATROPHIC RHINITIS (OZAENA)

This condition iz characterised by almormal patency of the
nasal passages caused by atrophy or defective development of the
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turbinal bodies, especially of the inferior, and by mueco-purulent dis-
charge with extensive formation of yellowish green crusts of a very
offensive and characteristic odour. The ciliated epithelium of the
mucous membrane becomes replaced by squamous epithelium, the
glands of the mucons membrane atrophy and decrease in number,
whilst there is a round-celled infiltration and fibrous tissue formation,
especially in the neighbourhood of vessels and glandz. The middle
turbinal frequently shedvs no evidence of atrophy, and it may even
be hypertrophied. The disease generally commences in early life,
and is more frequent amongst females. Its causation is still the
siubject of controversy.

On examination by anterior rhinoscopy the septum and the
remnants of the inferior turbinals are generally observed to be
covered with erusts, and, owing to the extreme patency of the
nasal passages, the back wall of the naso-pharynx, frequently also
showing ecrust formation, may be clearly =seen. The atrophic
changes and crusting may extend over the pharyngeal wall down
into the larynx. The fetor is extremely offensive to those around :
but, owing to loss of the sense of smell, it is not always perceived
by the patient.

Nasal obstruction due to the erust formation is not infrequent,
and the general health, in many cases unaflected, may suffer from
mental depression, septic absorption, digestive disturbances due to
swallowing purulent material, or anaemia, which is frequently asso-
ciated with this condition in young women. Infection of the
middle ear through the Eustachian tube is far from rare, and results
in acute non-purulent or purnlent otitis media. Great care must
be exercised, in douching the nose for cleansing purposes, to avoid
foreing the fluid, so rich in organisms of all kinds, into the Eustachian
tubes.

Syphilis or Tuberculosis may attack the nose or pharynx and lead
to neerosis of bone, perforation of the septum or palate and offensive
purulent mnasal discharge with ernst formation. As a result of
syphilitic ulceration the Enstachian orvifices may be obliterated by
cicatricial tissue.

CHRONIC PHARYNGITIS.

This may take the form of a general pharyngitis or a granuwlar
pharyngitis; and, accompanying either, there may be an elongated
condition of the uvula. The etiology is similar to that of chronie
rhinitis (p. 147): but emphasis should be laid upon diseases of the
nose and naso-pharynx as frequent and important elements in the
causation, and also on over-use or faulty production of the speaking
or singing voice,
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In general pharyngitis the mucous membrane is congested and
reddened and may show increased secretion of mucus, whilst in
granular pharyngitis the back wall of the pharynx and often the
naso-pharynx are studded with small elevations of glandular tissue
of a pink or reddish colour. Either condition may be accompanied
by enlargement of the uvula or® dilatation of the veins over the
pharyngeal wall.

The symptoms most frequently complained of are stiffness and
dryness of the throat, a sensation as if a foreign body, such as a
hair, were present, and a desire to hawk and cough. The singing
voice loses its tome and becomes tired on slight exertion. In
granular pharyngitis the lymphoid elevations ean often be felt by the
patient with the tongue.

Spurs and Deviations of the Beptum. These occur in a large
number of people—acecording to Mackenzie in over 75 per cent.—and
in many cases do not give rise to any symptoms. When pro-
nounced, nasal obstruction results, and as a consequence the hearing
may be affected. Nasal obstruction with mouth breathing in early
life, resulting in a high arched palate, probably accounts for the
majority of cases of septal deformity, while injuries to the nose may
be responsible for a small number. There are infinite varieties in the
gshape and size of spurs and deflections. They are chiefly located
upon the cartilaginous portion of the septum, but they may, and
not infrequently do, extend backwards to the vomer or perpendicular
plate of the ethmoid. A single spur or ridge parallel to the floor
of the nose may be the only septal deformity ; but more often there
is a combination of spur and deflection. Spurs and rideges should
perhaps be regarded simply as angular deviations,

From an otologist’s point of view such changes in the septum
are interesting for two reasons. (1) They may cause nasal obstruc-
tion, and therefore constitute a menace to the ears. (2) Their
presence may prevent the passage of the Eustachian catheter and
in this way hinder the efficient treatment of an existing ear
affection. Septal spurs and defleetions are frequently associated
with hypertrophic vhinitis, and may require to be dealt with before
proper surgical measures for relieving the rhinitis can be carried out.

Nasal Polypi. On inspection of the nasal passages by anterior
rhinoscopy nasal polypi appear as smooth, rounded masses of a
blue-grey or slightly pinkish colour (oyster-like) and they arve freely
movable, having generally a narrow base. They may be single; but
are more often found in clusters and frequently completely occlude
the nasal chambers. They may be visible on posterior rhinoscopy.
Microseopically they consist of a loose stroma of connective tissue,
the meshes of which are filled with serous fluid. The glandular
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constituents vary in amount, but are always more abundant
towards the base. Cystic and myxomatous changes are frequently
observed. Nasal polypt are uncommon in early life. There is
generally an accompanying copious muco-purnlent or purulent
discharge from the nostrils. Recently many investigators have
been working upon the subject "of the etiology of nasal polypi:
and, while unanimity has not yet been reached, it may be stated
that probably the great majority of cases of nasal polypi are
cansed by disease—past or present—of bhone, and particularly of
the ethmoid bome. They most commonly grow from the middle
turbinal and middle meatus, especially from the neighbourhood of the
ostia of the accessory sinuses, and they are frequent accompani-
ments of suppurative disease of these cavities, particularly of the
ethmoidal labyrinth,

The symptoms complained of are (1) nasal obstruction; (2)
rhinorrheea, generally purulent in character: (3) frequent bleeding
from the nose; and (4) headaches or neuralgic pains over the
bridge of the nose, the forehead, or round the eyes, Affections of
the ear are not rare, and generally assume the type of purulent
middle ear disease.

POST-NASAL ADENOID GROWTHS.

The discovery of these growths and their bearing upon disease of the middle
ear by William Meyer in 1860, marks an epoch in the history of otology and
rhinology. Meyer's discovery was first introduced to the medical profession in
a paper read before the Royal Medical and
Chirurgical Society in 1869. It was not,
however, until 1881, when the subject was
discussed fully at the International Medical
Congress in London, that the importance of
this discovery received its proper recogni-
tion.

Pathology of Post-nasal Growths.
They appear as irregular, lobulated
masses  growing from the roof and
back wall of the naso-pharynx (Fig.
104). In some cases the growth is

Fic. 104.—“{;?1»:'51:115:1"{[%13}-‘;?5 seenby  goft, friable aml‘e.-mil;r detached : 1n

other cases, especially in young adults,
it forms a smooth rounded pad of denser structure. The hypertrophy
may involve the adenoid tissue in the fossae of Rosenmiiller and
round the pharyngeal orifices of the Eustachian tubes, or it may even
implicate the lymphoid elements surrounding the membranous portion
of the tube, a factor of importance in connection with the subject
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of Eustachiun patency. The amount of hypertrophy varies, but what
may appear to be an insignificant amount may give rise to middle
ear disease. The capacity of the naso-pharynx is to be taken into
consideration in forming an estimate of the degree of obstruction.
In the ecrypts amd vecesses of the adenoid mass are constantly
to be found strepto- and staphylo-cocei (Moritz Schmidt) and not
infrequently the tuberclé baeillus.  The lymphoid tissue of the naso-
pharynx drains into the deep cervical glands, via the internal
maxillary glands, a fact to be remembered when dealing with
enlarged glands in the neck.

Etiology. DPost-nasal adenoids are essentially a disease of early
life, probably from the third to the tenth year being the most
common period for their appearance. They very rarely if ever
commence after the twentieth year, and they tend to atrophy
and disappear spontaneously when adult age is reached. Traces,
however, may remain for some years. Aecute and chronic catarrhs
of the mnose and mnaso-pharynx, the infectious fevers such as
measles, scarlet fever and diphtheria, and a cold, damyp, changeable
climate are the most frequent exeiting causes. Heredity and
race play an important part as predisposing causes, The pre-
valence of this affection amongst the Jews and narrow-faced races
is a frequent observation, and it is an almost every day occurrence
to find several children of the same family affected, whilst the
parents may show evidences of nasal obstruction in early life.

Symptoms of Post-nasal Growths. The most prominent symptoms
are those due to nasal obstruetion, with consequent mouth breathing
(see p. 142). The mouth is in most cases habitually open at night
and often at other times. Noisy breathing, especially when eating,
is frequently observed, while snoring is common during sleep.
Nasal discharge, generally muco-purulent in character, is frequently
complained of, and may lead to redness and excoriation of the
nostrils and upper lip, while the irritation of the naso-pharyngeal
discharge, which is almost constantly present, not infrequently
causes flat elongated elevations of lymphoid tissue upon the back
wall of the pharynx. Owing to the variations in size from vaso-
motor or eatarrhal disturbanees, to which the adenoid mass is
subject from time to time, the amount of nasal stenosis is
correspondingly inereased or lessened. Accompanying turgescence or
hypertrophy of the turbinals, which is a common associate of
the adenoid condition, may aggravate the impeded nasal breathing.
It is to be noted that adenoid growths may exist and cause
middle ear disease without much, if any, nasal obstruetion. On
the other hand, there may be very marked nasal obstruction with
pronounced growths in the naso-pharynx and no affection of the
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hearing. In the former condition the explanation will probably be
found in the position of the growth being more upon the lateral
walls and round the Kustachian orifices, whilst in the latter
case the glandular enlargement will be confined to the roof
and back wall of the naso-pharynx. Children suffering from post-
nasal growths probably show greater susceptibility to the infection
of measles, scarlatina and diphtheria: and these diseases are also
apt to assume a more severe form.

Diagnosis of Post-nasal Growths. In the large majority of
cases a diagnosis of post-nasal adenoids can be readily made from
the typical physiognomy and the history of mouth breathing, ete.
(see p. 142). It is advisable, however, to make sure before
operating that the growths have not already been dealt with, as
in some instances the symptoms may persist after the curetting of
the naso-pharynx. The presence of hypertrophied faucial tonsils in
a child are almost certain indications of accompanying post-nasal
adenoids ; and if, in addition, there is muco-purulent discharge from
the naso-pharynx with small elevations of lymphoid tissue upon
the back wall of the oro-pharynx, a positive diagnosis can be
confidently made (Parker). Frequent attacks of earache and dulness
of hearing in early life are also stromgly suggestive of such growths.
The presence of a small area of swollen mucous membrane on the
floor of the anterior part of the nose is regarded by some (Lennox
Browne, Sprague) as diagnostic of the presence of adenoids. In
only a few cases is it necessary to resort to a digital examination of
the mnaso-pharynx; and, when possible, posterior rhinoscopy should
be substituted for this unpleasant and dreaded method.

Hypertrophy of the Faucial Tonsils. This iz most frequently
met with in children in association with post-nasal adenoid enlarge-
ment, and conzists usnally of a hyperplasia of the lymphoid tissue.
In adults, however, the whole gland may be invelved and may
show considerable development of fibrous tissne. The hearing may be
affected through pressure of the tonsillar mass upon the floor of
the Eustachian tube, or by the spread of an acute inflammation,
to which ehronically enlarged tonsils are prone, along the Eustachian
tube. InHammation of a tonsil may give rise to reflex pain in
the ear.

The crypts of the tonsils are sometimes the seat of inflammmation
and may become filled with white or yellowish plugs of pus and
epithelial debris. In this condition of lacunar or follicular tonsillitis
the tomsils are generally swollen and studded with white spots, and
there is considerable discomfort and pain on swallowing, accompanied
by fever. It may pass off entirely or hecome chronie.

S —




CHAPTER VIL

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

ACUTE RHINITIS (COLD IN THE HEAD).

(1) General Treatment. If taken in hand at the commencement
much can be done to abate an attack. A ten grain Dover's powder,
or 15 grs. of phenacetin, or 20 grs. of sodiwm salieylate taken
before going to bed preceded by a Turkish, Russian, hot air, or
ordinary hot bath, followed in the morning by a smart saline
purgative, often successfully euts short an attack. In the early stages
landanum in 5 min. doses three or four times daily, or large
doses of quinine or guinine and salicin have been recommended.
If the attack be severe, or the patient delicate, or if he he
professionally engaged as a singer or speaker, confinement to a
room having an equable temperature with the use of steam inhalations
through the nose three or four times daily, may be added to the
above treatment. DBier's treatment carried out by means of an
elastic band applbed round the neck has been warmly advocated
at the commencement of an attack by some authorities, particularly
Ly Professor Henle, who has reported several comsecutive cases cured
by this means in less than twenty-four hours. The writer has
not had sufficient experience of this method of treatment to give
an opinion as to its merits, but he has himself gained much relief from
all the distressing symptoms of a cold in the head by wearing during
the night a broad elastic band lightly stretched round the neck.

Local Treatment of Acute Rhinitis. During the first forty-
eight hours of a cold in the head local medication in the form of
steam or dry nasal iuhalations, sprays, paints, ointments, or snuffs are
beneficial in relieving the morve distressing symptoms. Of these,
inhalations of steam impregnated with benzoin, menthol or camphor
(Formule 1 to 4), repeated three or four times daily give relief,
especially to the unpleasant sensation of dryness. The application
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to the nasal mucosa of a 10 per cent. solution of coeaine, either
as a spray or paint, reduces the swelling temporarily, and may by
clearing the nose allow the patient to fall asleep. The addition of
a few drops of 1-1000 adrenalin solution inereases and prolongs
the astringent action upon the vessels, but the subsequent swelling
from vaso-motor paralysis is more pronounced. Dry inhalations of
the fumes of menthol, ammonia, camphor, carbolic acid, or ammoninm
chloride (Formule 5 to 8), the latter nsed with an inhaler, of which
Godfrey’s is a good example, are also helpful in reducing the con-
cestive swelling.  Ointments such as cocaine and vaseline or menthol
and camphor ointment (Formule 23 and 24) give in some cases the
best results. Some of the inhalants introduced by Parke, Davis & Co.
form pleasant and soothing applications, and of these the chloretone
and adrenalin inhalants, used with their glaseptic nebulizer (Fig. 109),
may be mentioned as probably the most efficacions. Snuffs, of which
menthol and Ferrier's are the best known (Formule 28 to 30), may
be prescribed with advantage. In the later stages, when the nasal
discharge is considerable, washing out of the nose twice or thrice
daily either by means of a coarse spray, a nasal irrigator (Fig. 1035),
or by simply suniffing the fluid up from the hollow of the hand or
from a tablespoon is indicated (see p. 153). The solution used should
bhe at first a weak alkalo-saline (Formula 15), but later a more
stimulating or astringent one (Formula 19) may be employed.
The use of the chloretone or acetozone inhalant with a nebulizer
after the douching is of wvalue. Tonies such as iron, iron and
arsenic, or quinine (see Formulw) are beneficial at this stage, but
a few days’ sojourn in the country forms, probably, the best tonie
treatment, and will generally complete the cure.

Preventive Treatment. When there is a tendency to frequent
attacks of acute rhinitis, especially if these arve accompanied by dis-
turbance in the ear, preventive measures should be used, such as
the avoidance of sudden and extreme changes of temperature, of
exposing the uncovered head to the cold open air, or of excessive
indulgence in alcohol or tobacco. The growth of a moustache has
sometimes a good prophylactic effect. Sponging the body with cold or
tepid salt water followed by brisk friction; plenty of fresh open air
during mild and dry weather ; residence in the country, especially
in a mountainous region or in a wooded district ; these tend to
invicorate the general health, and probably lessen the liability to
attacks of catarrh. If the tendency is based upon the gouty or
rheumatic diathesis, appropriate remedies may be required, such as a
course of Carlsbad salts, or of sodimn salicvlate. The treatment of
chronie conditions in the wose (see p. 155), if such exist, should
never be omitted.
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TREATMENT OF CHRONIC RHINITIS.

General Treatment. Our aim should be to establish the highest
degree of bodily health, to keep the exeretory functions in good
working order, and, if possible, to introduce into the daily life of
the patient some hardening influence such as a daily cold or tepid
bath, outdoor exercise, open window at night, ete. The gouty,
rheumatic, or plethoric habit should be corrected by diet, avoid-
ance of aleoholic stimulants or excess in tea or coffee, along with
careful regulation of the bowels by means of Carlsbad salts or
other saline aperient. Daily exercise should be preseribed, preferably
in the open air, but, if that is impossible, the window should be
opened during the exercises, which are followed with advantage by
cold or tepid sponging. In thin anzmic persons tonics of iron
and arsenic or strychnine with a generous diet, and open air exercise
should be ordered. Oatmeal porridge with cream, being rich in fats
and oils and at the same time nourishing, is to be recommended.

Local Treatment. In the local treatment of chronic rhinitis three
objects must be kept in view: (1) to remove the abnormal secretions,
crusts, ete., and disinfect the parts; (2) to check the hypersecretion
and reduce the chronic swelling and hypertrophy : and (3) to place the
nasal passages in a position to perform satisfactorily their normal
functions. In the Ffurtherance of these aims various measures arve
bronght into application. These may be divided into (A) simple
medicated applications (solutions, vapours, powderz and ointments) ;
(B) cauterization of the nose; and (¢) operative treatment, including
removal or partial removal of enlarged turbinals, corrections of
deviations, removal of spurs or polypi.

(A) MEDICATED APPLICATIONS.

Methods of Application. Irrigation of the nasal passages with
suitable solutions is a valuable therapeutic measure. The simplest
method of carrying this ont is by sniffing a small quantity of the
solution (tepid) from the hollow of the hand, a tablespoon, a saucer,
or a small measure glass, through the nasal passages into the pharynx
and then expelling it through the mouth. From a wineglassful to
a teacupful may Dbe used in this way at one sitting. With most
people this method is very successful; but, with a few, headaches
or retehing may be excited or there may be failure through nervous-
ness, The pouring of liguid into the nostril from a spoeon or measure
glass, while the head is inclined backwards, and, when the fluid
reaches the naso-pharynx, tilting the head quickly forwards so as to
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allow the solution to flow out of the opposite nostril is a good
plan.  Glass irrigators, such as that depicted in Fig. 105, are now
widely used. The irrigator is filled with the solution, and, while a
finger closes the aper-
ture at one end, the
other end is inserted
into the nostril, while
the head is inclined
backwards ; the finger
is then removed, when
the fluid will How into
the nasal passage until
it reaches the naso-pharynx. The head is then tilted quickly forward
to allow the fluid to escape by the other noestril. Syphon nasal
douches are now seldom used owing to the danger of forcing some
of the fluid into the Eustachian tube, and setting up inflammation in
the middle ear. Syringing
the nose, either by means
of a rubber-ball syringe
(Fig. 106) or an ordinary
olass ear syringe, the
nozzle of which is covered
with india-rubber tubing,
may be necessary when
the secretions are very
abundant or viseid, or °
when there is much crust

formation. The stream of fluid should be directed straight backwands
along the narrower of the two nostrils while the patient breathes
through the open mouth. The glass syringe possesses the advantage
over the rubber one in that it can be more easily sterilized. Although
syringing through the anterior nares is usually sufficient to act

Fra. 105, —Glazs nazal frrigator,

Fio. 106, —Nasal ball syringe,

Fro 107, —Posterior uasnl syringe.

upon the walls of the naso-pharynx, it is sometimes desirable to
inject fluid directly into that cavity. For this purpose the posterior
nasal syringe (Fig. 107) is useful, or, a straight tube, with lateral
perforations at its inner end, may be passed along the cocainized
inferior meatus of the nose, and fluid sprayed directly over the naso-
pharyngeal mucosa. Another efficient and useful method of applying
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solutions to the interior of the nasal chambers is by means of
a coarse spray (Fig. 108). Children take more kindly to this
method of nasal irvigation than to any of those already mentioned.
[t is often advantageous to follow douching of the nasal passages
by the application of some soothing, stimulating antiseptic or oleaginons
preparation. This can be done by means of a fine spray from an
atomizer, or nebulizer, if oily substances are employed, by a ball
insufflator if powder is used, or by painting or brushing the nasal
mucosa with solutions or ointments, using a cotton mop or a camel’s
hair brush,

Nasal Solutions. In these various ways many kinds of solutions
are applied to the naso-pharyngeal mucous membrane in chronie
rhinitis. Alkalo-saline
solutions are probably the
most frequently employed,
and have the effect not only
of cleansing the muecous
membrane but also of re-
ducing catarrhal swelling.
The following give a suffi-
cient variety (1) equal
parts of sodium biearbonate
and sodium chloride ; (2)
equal parts of sodium bi-
carbonate, sodinm chloride
and sodium biborate; (3)
equal parts of potassinm
chlorate and potassium
bicarbonate ; (4) equal parts of sodium chloride, sodinm bicarbonate
and ammonium chloride. In all of these a drachm of the powder
to a pint of tepid water is the usual strength prescribed, but for
different persons this may require to be modified (see Formule 16
to 18, also Formule 14 and 15). These and other medicaments
ave prepared in the form of tabloids by Burroughs, Wellcome & Co.
for convenience of patients when travelling. The addition of hazeline
(Formula 19) imparts a nseful astringency. More aromatic solutions,
such as glyco-thymoline, are also widely used. More powerful
antiseptics for conditions such as are found in ozena may be used
with advantage—eyg. solutions containing permanganate of potassium,
carbolic acid, sanitas or boracic acid (Formule 20 to 22). When
these solutions are employed for ozena, a nasal ball syringe is
required, and at least half a pint should be emploved on each
occasion, twice daily. In other conditions they are introduced as a
spray, or by means of a glass nrrigator or hand douche (sniffing).

Fio. 108 —Spray prodocer for anterior nares.,
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Paroleine and fluid vaseline, bland and tasteless products  of
petrolenm, are often used, and appavently with advantage, by means
of an atomizer or nebulizer (Fig, 109), in both aeute and chronic
rhinitis.  They have a soothing effect, and soften crusts, but
they are most useful as forming excellent media for many other
medicaments, such as menthol, eucalyptus, camphor, thymol and
adrenalin (Formulxe 9 to 12). The combination of menthol and
camphor is much employed to diminish the
turgidity of the turbinated Dbodies which so
often exists in chronic rhinitis. Menthol com-
bines the properties of an anwmsthetic with an
antiseptic (Formule 9 and 11). Solutions of
chloretone, acetozone and adrenalin (P. D. & Co.)
are now extensively used in a very fine nebulized
form both in acute and chronie rhinitis.  Reeti-
fied spirit—1 to 4 of water—in the form of a
spray has been recommended by Baber for the
roots of nasal polypi after operation, as well as
for hypertrophic conditions. A solution of
iodine in glycerine with iodide of potassium
and carbolic acid is employed with advantage
in granular conditions of the pharynx and naso-
pharynx (Formula 36). Coeaine and adrenalin
are in constant use by the rhinologist. A
10 per cent. solution of hydrochloride of cocaine is applied, by
means of the spray or cotton swab, in small quantity before
examination, or as an anwsthetic before the use of the cautery, and
other operations; it is often combined with adrenalin for its ischwmic
effect (Formula 13). The “neboline” compounds of Oppenheimer,
Son & Co. are much used in the form of a very fine nebulized vapour
introduced into the nasal passages by their “Aeriser.” Their list of
Formule ineludes solutions of such substances as menthol, cocaine,
extract of suprarenal gland, eucalyptus, iodine, oil of cassia, formaline,
atropine, ete. They form elegant and useful remedies, with great
variety of combinations, some of which are specially useful in hay
fever and nasal asthma.

A ARG O

Fra, Wi, —Glaseptic nebulizer.

Precautionary Suggestions. The following precautions should be kept in
view when applying solutions to the nasal passages and naso-pharynx, in order to
avoid or diminish the risk of exciting inflammation in the middle ear. (1) Patients,
before using the nasal syringe, syphon douche, glass irrigator, or the hand douche,
should be carefully instructed by the surgeon in their proper and safe use.
(2) Previous to injecting fluids by the syringe or syphon douche into the nose,
or preseribing such, the nasal passages should be cavefully examined, and if
one should be found obstructed, the Huid should be injected into the obstructed
passage. (3) The nozzle of the svringe should not tightly close the nostril, and
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during the injection of the fiuid, the stream should be interrupted. (4) If a
syringe is employed, too great force must not be used, especially if there is
resistance to the flow of the fluid from one nostril to the other ; if a syphon
douche iz employed the fall must not be too great—not more than 2 feet.
(5) The fluid injected should always be comfortably warmed—say 807 to 90" F.—
and it should hold in solution a saline, such as a 1 per cent. solution of common
salt or biearbonate of sodium, while in ozena or other bacterial dizseases a
definite antiseptic should be employed. (6) The act of gwallowing, heing attended
by the opening of the Eustachian tube, must be carefully avoided during the
douche ; this is aided by breathing through the mouth, Eitelberg suggests that
the patient should protrude the tongue so as effectually to prevent the act of
swallowing. (7) In the case of infants or very young children, or in adults
whose Eustachian tubes are abmormally permeable, the syringe or syphon donche
ghould not he emploved. The liguid should in these cases be poured into the
nasal passages with a spoon or other suitable appliance, while the patient (if
old enough) should sound the syllable “ah.” (8) The patient should not blow
his nose or, if possible, sneeze, for at least fifteen minutes afterwards, (9) He
ghould be instructed that, in the event of the liguid entering the ear, he must
swallow several times with the nostrils closed.

Vapours—Powders—Ointments. Vapours are most useful in
acute rhinitis or in an acute exacerbation of the chronic form (see
p- 153). Powders may be applied to the nasal pas-
sages or naso-pharynx for the reduction of swollen
mucous membrane and hyper-secretion, or they may
be used as sedative applications. It is generally
necessary fhrst to cleanse thoroughly the nasal pas-
sages. By simple sniffing, the powder may be
brounght into contact with the anterior parts of the
nasal chambers: but some form of insufflator is
usually requirved to distribute the powder on the
deeper parts, and that deseribed for the ear (Fig.
110) 1s very suitable. For applying powder to the
naso-pharyngeal mucous membrane a suitably bent
nozzle may be attached to the ball. A variety
of substances are used in the form of powder.
Menthol alone or combined with boracie aecid is .
antiseptic and relieves the sense of stuffiness, cocaine  Fio. 110, —Ball insuf-
may be added to inerease the ischiwmic effect (i
(Formulee 29 and 30).  Orthoform is useful as an analgesic and
Ferrier’s snuff (Formula 28) is sometimes beneficial in an acute
exacerbation, especially with serous exudation. Oinfments are often
serviceable, and are more generally used than powders. Menthol and
camphor ointment, to which eocaine may be added (Formule 23 and
24) 1s a very popular application both in acute and chronie rhinitis.
Zine ointment or a mild mercurial is beneficial in eczematous con-
ditions of the nostrils, which are common in children.
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(B) CAUTERIZATION.

Chemical Cauterization. The nasal passages should first of all
be eleansed of secretion, if such be present, and then cocainized in
order to give as much space as possible. Nitrate of Silver solution
(40 grs. to the ounce) may be applied to the tumid nasal mucosa
with a brush or cotton wool on the end of a cotton wool carrier
until the parts become whitened, when they should be swabbed
over with a weak saline solution. This method of treatment is
efficacious in chronic congestion of the mucous membrane, and it
should be repeated at frequent intervals, in some cases daily, for
ten days or a fortnight. The naso-pharynx and the Eustachian
orifices may be subjected to this treatment by passing a long cotton
holder, tipped with cotton wool soaked in the solution, through
the inferior meatus of the nose, which has been previously cocainized.
Hajek recommends this method in preference to using a bent holder
passed up behind the soft palate. Nitrate of silver may be fused into
a bead upon the end of a silver probe and applied to limited areas
of mucous membrane. Chromic Aeid is best applied fused into a bead
upon the end of a probe. Owing to the tendency of chromic acid
to diffuse itself over surrounding parts it should be restricted in
its application to limited arveas, such as to the roots of polypi
after snaring, to localized hypertrophies, or to small masses of
granulation tissue. Used in this manner it is often very beneficial.
A concentrated solution may be applied upon cotton wool or by

rw“ J
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Fro. 111, —Woakes' chromic acid carviev.

means of a chromic acid carvier (Fig. 111). If too freely used it may
produce excessive irritation or even general toxic effects. The local
irvitation may be velieved by swabbing with a solution of sodium
bicarbonate. For a few days following the application the nose should
not be douched and the patient should avoiud exposure to cold. A
case is known to the writer in which severe purnlent disease of
the middle ear, including the mastoid cells, was excited by the patient
travelling from London to Glasgow the night after such a caunteriza-
vion.  Trichloracetic Aeid used on a chromic acid carrier is preferred
by some to chromic acid. Lambert Lack considers Nitrie Acid as
probably the best of the chemical caustics. It should be applied =
with a small wooden stick or glass brush, followed by mopping with
cottom wool soaked in a weak solution of sodinum bicarbonate. :

The Galvano-cautery. This is a most effective means of reducing
clironic eongestion or slight hypertrophy of the inferior turbinals, but it =
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is not applicable to the middle turbinal. A platinum burner, attached
to a suitable handle (Fig. 112), and connected by insulated wires to an
accumulator, battery or transformer, yielding a current strong enough
to render the platinum point red hot, is required for employing this
method of treatment. Careful preliminary cocainizing of the nasal

Fia, 112.—Hovell's cautery, handle and point.

mucous membrane is necessary. Cauterization may be carried out
either superficially or by the sub-mucous method. In the former—
the superficial—the cautery point heated to redness is drawn from
the posterior end of the swollen inferior turbinal to the anterior end
two or three times, making in this way a series of parallel furrows,
Marked shrinking of the turbinal in many instances follows, but two
or even three applications, at intervals of ten days or a fortnight, may
be necessary. The consequent reactionary swelling is generally slight,
and may be relieved by the use of either the menthol and cocaine
ointment, or a weak nitrate of mercury pigment (Formula 12). A
fibrinous deposit generally forms, but usually separates in a week or
ten days. In the second—the sub-mucous method—a

sharper platinum point (Fig. 113) is employed. It is

plunged into the swollen tissue and allowed to remain

in for a couple of seconds. This may be repeated at

other spots two or three times at one sitting. The

amount of mucous surface destroyed is less than by the

other method, but the reactionary swelling is greater

and it is doubtful if it is as efficacious. The results

of careful cauterization in suitable cases are often very _ Fie. ma—
good ; there should be little or no pain, either at the SEENE aT
time of operation or afterwards, and healing, when the slough has
separated, is rapid. The best results are obtained in those cases in
which the amount of aetual hypertrophy is slight, but where the
swelling is chiefly due to serous infiltration of the soft parts or
chronie engorgement of the cavernous layer of the mucous membrane,

L
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(C) OPERATIVE TREATMENT,

When the hypertrophy is so great that the foregoing methods are
insufficient, operative removal is called for. The inferior turbinal is
most often the seat of hypertrophy.

Removal of Anterior Hypertrophies. If the anterior end of the
inferior turbinal be the main seat of the hyperplasia the removal of
the redundant tissue may be effected with the cold wire snare, such as

Fira, 114.—=Lack’s nasal anare.

that depicted in Fig. 114, after the design of Lambert Lack. He
recommnends that the loop of wire should be guickly tightened round
the growth, and then by means of the ratchet arrangement the mass is
slowly strangled until it is detached, in this way ensuring a minimum

Fia. 1156, —Griimwald's foreeps.

of bleeding. Griinwald's forceps (Fig 115) may be requisitioned to
snip away the growth should any difficulty be met with in snaring it.
This operation is usually performed almost painlessly under ecocaine
and adrenalin anmsthesia. Krause’s snare has also been found by
the writer to be satisfactory, and Baber’s is also a good pattern.
Removal of Posterior Hypertrophies. This is usually done
through the anterior nares with one or other of the snares mentioned
above, The nasal passage is first of all treated with cocaine and
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adrenalin, and the loop of the snare bent outwards is passed along the
floor of the inferior meatus into the naso-pharynx. On withdrawal,
the loop, owing to its inclination outwards, generally catches upon
the posterior enlargement; it is then quickly tightened until it grips,
when, by screwing, the wire is pulled slowly home through the mass.
The injection of a few minims of Schleich’s solution (normal saline)

L eavER R WELT RN PR

Fig, 116, —Nasal scissors,

into the part to be removed is sometimes practised by the writer,
and facilitates the operation, producing a more complete anwesthesia,
It may be necessary in some cases to pass the finger into the naso-
pharynx, and coax the wire round the mass. For this a general
anwsthetic is advisable. Fringe-like masses of redundant mucous
membrane springing from the free border of the inferior turbinal
may be snipped off with nasal scissors (Fig. 116 or Fig. 118), or
Griinwald's forceps.

Turbinectomy. In =ome ecases simple removal of hypertrophied
tissue is insufficient for our purpose. It will then be necessary to
include the turbinal bone in our opera-
tion (partial or complete turbinectomy).

Removal of the whole of the inferior |
turbinal may he effected in one of two
ways. (1) By dividing with scissors
(Fig. 116) the outer attachment of the

inferior turbinal as far back as possible -
and then encireling the posterior attached ¥

part with a wire loop and snaring it off.
(2) By Carmalt Jones' spoke-shave (Fig.
117). This instrument is passed along
the inferior meatus of the nose, hooked
round the posterior end of the turbinal,
and rapidly pulled forwards through the
outer attachment of the turbinal. General
aniesthesia is usually necessary for this operation. The first method

Fig. 117.—Cormalt Jones' spolke-shave,
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is preferred by the writer as enabling him to regulate the amount
of tissue removed. With the spoke-shave removal is often too drastie,
and may be followed by disagreeable consequences, such as dry
pharynx, or rhinitis sicca. Complete turbinectomy should be reserved
for very marked cases, or when the nasal passage is greatly narrowed.
In these operations on the inferior turbinal hsemorrhage is seldom
troublesome, though ganze packing may be necessary. This should
not be allowed to remain in the nose longer than 48 hours, After
removal of the gauze, which can be done easily and almost bloodlessly
by first soaking it with hydrogen peroxide (10 volumes strength), an
ointment (Formula 24) or oily preparation (Formula 12) may be
used for a day or two to prevent crusting, and daily douching with
an alkalo-saline solution carried out until healing is complete.

In many cases the removal with secissors and snare of the anterior
third of the inferior turbinal will be sufficient to give a clear passage:
in other cases the posterior end may also be removed, leaving the
middle third untouched.

Operations upon the Middle Turbinal. The anterior end of the
middle turbinal may require to be removed, (1) to allow of free access
to the anterior end of the infundibulum (for exploring or washing out

Fin. 118 —Walsham's intra-nazal scissors,

the frontal sinus); (2) to give free exit to discharge from the frontal
sinus; (3) if it be much hypertrophied or ecystic, when, owing to
pressure upon the septum, headache is frequently excited ; (4) when
there is disease in the anterior ethmoidal cells. Complete removal of
the middle turbinal may be necessary to allow of free access to the
posterior ethmoidal labyrinth or to the sphenoidal sinus. In order to
remove the anterior end, suitable scissors (Fig. 118), and a wire snare
are required. With the scissors the outer attachment of the turbinal
is cut through as far back as is necessary : the wire loop of the snare
is passed along to the end of this incision and tightened. The amount
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of the turbinal removed can be regulated by the length of the incision
with the scissors. In complete removal, the outer attachment is
divided with the scissors as far back as possible, the loop of wire is
slipped behind the posterior end of the turbinal, the barrel of the
snare being pushed along the track made by the scissors, and the
wire is drawn through what remains of the outer attachment.
Removal of Nasal Polypi. For this purpose a cold wire snare,
suitable examples of which have alveady been mentioned (see p. 162),
is the instrument preferred by most operators, though forceps are
recommended by a few. The wire loop (No. 5 piano wire) is made to
encirele the growth, and is pushed up as near the base as possible. It
is then tightened sufficiently so as to give a firm hold, and the mass is
torn away by pulling, not by cutting through. In this way the
so-called root, or even a small piece of bhone, may be extracted.
Several sittings are sometimes necessary before the nose can be cleared
owing to bleeding obscuring the parts. Cocaine and adrenalin should
of course be cavefully applied some minutes before operating. Some
authorities recommend the application of chromic acid or the galvano-
cautery to the stumps to prevent recurrence. The use of a spirit
spray or douche after the removal of polypi tends, it is said, to shrivel
up any roots which may remain. If recurrence takes place, as it
often does after simple removal, it will generally be found that the
ethmoidal cells are filled with polypoid tissue from which fresh
crops of the growths spring. Hence our aim should be to curette
thoroughly the ethmoidal cells. In extensive cases the best and most
lasting results are got by anwsthetizing the patient, and radically
scraping out the whole ethmoidal labyrinth with Meyer’s ring knife
supplemented by forceps. In cases where a polypus hangs down into
the naso-pharynx, it may be necessary to introduce the finger into the
naso-pharynx in order to guide the loop over the growth. Apart from
ethmoidal disease, suppuration in the other accessory sinuses (frontal,
maxillary, sphenoidal) is frequently responsible for polypoid growths,
Simple removal of these growths is generally insufficient, unless the
diseased cavity or cavities are concurrently and successfully treated.
Operations upon the Septum. Ridges or spurs, if small and
confined chiefly to the ecartilaginous septum, may be removed by
means of a saw (Fig. 119) or Jones’ spoke-shave. [t is advisable, for
purposes of rapid healing, to preserve the mucous membrane as far as
possible. This can be done by making a longitudinal incision with a
narrow bladed knife along the summit of the crest or ridge through
the mueco-perichondrium, which is raised from the cartilage by a small
elevator. The saw is then applied to the base of the upper surface of
the crest, already denuded of its soft covering, and the projecting
cartilage sawn through. If the spoke-shave be the instrument selected,
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it is passed Dbehind the crest and, with a quick forward pull, the
projecting part is cut through. The elevated mucous membrane is
then folded down over the broad stump, in this way covering to a
large extent the raw smface. The mnostril should be lightly packed
with gauze for twenty-four hours; the subseguent treatment consists
in simple cleansing or, if crusts form, an oleaginous paint or spray
may be used. This operation ecan, as a rule, be painlessly and
bloodlessly performed under cocaine and adrenalin anwesthesia.
Extensive deformities, such as marked deflections, combined deflection
and spur, or a much thickened and distorted septum, are best treated
by LJ]E: sub-mucous resection operation elaborated by Killian and
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Fig. 119, —Nnsal saw.

Freer. Shortly stated, the object of this operation is to remove the
cartilaginons and bony deformities without the loss of any mucous
membrane. A ( or L-shaped cut is made through muco-perichondrinm
just within the nares upon the convex side of the septum, the muco-
perichondrium and muco-periosteum are raised from the septum by a
small elevator as far back as the deformity extends, the original
incision in the mueous membrane is deepened through the cartilage,
the soft coverings of the concave side arve similarly elevated, and the
cartilage and bone, divested on both sides of mucous membrane, are
then removed by Ballenger's kuife, foreeps, cutting forceps, saw and
chisel. The edges of the incision are drawn together by a couple of
horse-hair sutures, and the two curtains of muco-perichondrivm are
pressed together, raw surface to raw surface, by gauze packing inserted
into both nostrils,  If, from the type of deformity, much chiselling is
anticipated, a general anwesthetic should be employed. Otherwise
local anwmsthesia, by means of coeaine and adrenalin applied to the
mucous membrane, is sufficient. More complete anasthesia and a
bloodless field are obtained if normal saline solution, containing one-
tenth per cent, cocaine, and a few drops of the solution of adrenalin is
injected under the muecous membrane, to the extent of from 40 to 60
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minims for each side of the septum. This type of operation, which has
many modifications, is gradually ousting all the older methods (Asch,
Moure, (tleason’s, ete.) from the field of operative treatment of septal
deformities. The results arve usually excellent and, although the
technique is difficult, practice soon gives speed and dexterity. The
packing should at latest be removed in 48 hours and the stitches in
three or four days. A saline douche may be ordered and used for a
week or ten days, when, in an average case, healing should be complete.

Treatment of Oz®na. In the treatment of this intractable
disease our object should be (1) to remove the crusts and prevent
their reforming as far as possible: (2) to reduce the patency of the
nasal passages; and (3) to establish the highest degree of bodily health.
(1) In order to remove the ecrusts, hydrogen peroxide, 6 volumes
strength, may be applied to the nasal passages either as a coarse spray
or by cotton wool on a cotton wool carrier, followed by copious
irrigation with an alkalo-saline solution, and by more definite
antiseptics (p. 157) in a few weeks. Sniffing of the solution up the
nostrils rarely suffices to dislodge the crusts; a stronger stream from a
3 oz rubber ball or Higginson's syringe with a suitable nose-piece
being generally required. At first great caution should be exercised
by the patient to avoeid forcing fluid into the Eustachian tubes; but
after some practice he acquires greater dexterity and also tolerance.
After the crusts have been removed our next aim is to prevent their
reforming. In some cases nasal douching, carried out thoroughly twice
daily, using at least a pint of fluid on each oceasion, is sufficient. The
application to the nasal mucosa of an oleaginous solution such as
Formula 12 after douching is sometimes beneficial. This cleansing
treatment, while not curative, gives great relief. A method which
has met with a considerable measure of success in the hands of some
surgeons is to pack the nasal passages after cleansing with a long strip
of cyanide gauze. The patient soon learns to carry out this treatment
himself. The gauze must of course be removed daily, and after
thorough douching a fresh strip is inserted. The nasal chambers
should at first be completely filled with the gauze, but afterwards a
passage for air may be left by confining the packing to the upper
two-thirds of the nasal passages. DBy this means the odour is
abolished and crust formation prevented. It is even claimed that in
time the packing may be dispensed with, although daily douching,
followed by an oily spray, must still be carried out. (2) To reduce
the patency of the passages, vaseline or paraffin has been injected by
means of a special syringe into the inferior turbinal or into the septum.
Small quantities should be injected at a time, and if carried out
according to Gersuny’s instructions the operation is practically without
danger. The writer has seen considerable relief follow this method.
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(3) General treatment should never be omitted. Ansemia is treated
in the usual way with iron tonies, plenty of nourishment and fresh
air. Sea air is supposed to be peculiarly beneficial in ozwna.

TREATMENT OF POST-NASAL ADENOIDS.

Importance of Early Removal. As already stated adenoid
vegetations tend to atrophy and disappear when adult age is reached,
but meanwhile irreparable damage may have been done to the physical
and mental development and to the hearing. It is of great importance,
therefore, to diagnose and treat this condition at as early an age,
within limits, as possible, in ovder (1) to prevent those deformities of
the face, jaws, teeth, chest, ete., which have been shown to result from
prolonged nasal obstruetion in early life; (2) to place the child in as
favourable a position as possible, mentally as well as physically, for
benefiting from schooling ; (3) to diminish the risk of attacks of middle
ear inflammation, which so often lay the foundation of permanent defects
of the hearing; and (4) to remove the greater liability to infectious
fevers., It is not advisable to operate upon very voung infants, owing
to the inereased risk from hmmorrhage and the greater difficulty in
performing the operation; but, when the nasal obstruction is so great
as to interfere with sleep or the taking of sufficient nourishment, or
when laryngismus stridulus or other spasmodic affections of the upper
respiratory track are endangering life or interfering with the well-
being of the child, the removal of adenoids should unhesitatingly be
undertaken even in the very young child. Apart from these con-
siderations, between the fourth and sixth year of life iz a favourable
time for operation. The tendency for the growths to recur is slight,
although perhaps greater the earlier the removal: this slight dis-
advantage of early operation is far outbalanced by the risks run
by delay.

Modes of Operating. The question of choice of anwesthetic has
already bLeen diseussed (p. 100). Of the many methods of operating

Fre, 1200 =8t Clair Thomson's curette, with cage.

for the removal of these growths, that with Gottstein’s curette, or one
of its modifications, is probably the most generally employed. The
curette used by the writer is a modified Beckmann (Fig. 120) having a
cage fitted to the back for catching and retaining the growth, thereby
preventing it slipping off into the pharynx. An additional curette,
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smaller and unguarded, should be kept in reserve for scraping off’ any
smaller projections which may be left after the main mass has been
removed. A pair of forceps such as Lowenberg’s, or preferably St.
(lair Thomson's (Fig. 121) should also be at hand to lay hold of tags
or larger portions of adenoid tissue which may have become detached
from the gnarded curette. A front gag (Doyen's improved model)
is used to widely

separate the jaws, $5a .
but some surgeons g ~3

prefer a side gag;
if tonsils as well as
adenoids require re-
moval the former Fig. 121.—8t. Clair Thomsou's forceps,
18 more convenient.
Tracheotomy instruments should always be ready to hand for an
emergency. The patient’s head should be covered with a sterilized
towel or waterproof bathing cap, and the clothing should be stripped
from the upper part of the body and a warm, clean towel wrapped
round the chest. The hands of the operator and all who are assisting
must be carefully cleansed, and the instruments thoroughly sterilized.
~ (1) Operation under Chloroform or Ether Anasthesia. Whilst
in the recumbent position the patient is first put under the influence
of the anwmsthetic (see p. 100). The gag is then inserted between the
teeth, which have been previously examined to exclude the rvisk of a
loose stump being detached and gaining entrance to the larynx during
the course of the opera-
tion, and the mouth
widely opened. The
pharynx is examined by
reflected light, and the
finger is passed rapidly
into the naso-pharynx
to ascertain the amount
and distribution of the
adenoid tissue, as well
=SB as the depth of anas-
Fia, 122.—Method u; II-I:I].-Iii;'IH' the curette, thesia as indicated h:"'
the presence or absence
of a pharyngeal reflex. The head is then lowered by allowing it to
hang, supported by an assistant, over the end of the table, or
better, by having an arrangement for elevating or lowering the end
of the operating table. The surgeon stands upon the patient’s
right hand, and, holding the guarded curette dagger-wise (Fig. 122),
introduces it into the naso-pharynx (the tongue meanwhile being
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depressed by the first finger of the left hand) and passes it upwards
and a little forwards until the back of the blade of the curette
impinges on the posterior border of the septum. By a bold, firm,
sweeping movement of the curette upwards, backwards, and down-
wards, the growth is shaved off, and should be found caught in the
cage on withdrawal of the instrument. The left fore-finger is then
introduced behind the palate to examine for any fragments of the
growth which may have escaped the curette, special attention being
directed to the fosse of Rosenmiiller and the neighbourhoods of the
Eustachian orifices; if the walls of the naso-pharynx feel smooth and
firm the operation is to all intents and purposes completed. Should
any remnants be felt they may be removed by a few final scrapes with
the smaller unguarded eurette, with Lowenberg’s or St. Clair Thomson's
foreeps, with Meyer's ring knife inserted through the nostril if the
lateral wall is not clean, or gauze applied with friction by the finger
(Walker Downie). If tags of tissue are seen hanging down from the
posterior pharyngeal wall, or if, as sometimes happens, the mass of
tissue at the first application of the curette escapes from the cage and
is suspended in the pharynx by a fringe of mucous membrane, they
may be removed by one or other of the forceps mentioned. The blood
which gathers in a pool in the pharynx ean be mopped away from time
to time with sterile sponges or pieces of sterilized gauze firmly attached

Fra. 123 —8ponge holders for naso-pharynx.

to metal holders (Fig. 123). The head is then raised to a level with
the rest of the body, and inelined to the side to allow the blood to -
pass freely out of the mouth, If the anwsthetic has been properly
administered the patient should by this time be semi-conscious.
Bleeding, which is usually sharp during the operation, soon ceases
after the head has been raised. Some surgeons prefer to have the
patient lying on the right side during the operation. Others remove
the growth piecemeal by repeated applications of cutting forceps,
concluding with two or three serapes with an unguarded curette,
When this method iz adopted, lowering the head during operation is
inadvisable,

(2) Under Ethyl Chloride An=sthesia. With this anwmsthetic the
time available for the operation is much shorter than with chloroform
or ether. Certain modifications in technique may therefore he
indicated which facilitate speedy operating. The teeth, if possible,
during the induction of anwmsthesia, should be kept apart by a dentist’s
rubber prop, thus allowing the gag to be slipped in when the patient
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is anwsthetized without losing time in the effort to force the clenched
jaws asunder, and the preliminary examination of the pharynx should
if possible be carried out before the patient is placed on the table. Of
most importance, however, is the possession of skilled assistance from
those accustomed to this method of operating. Owing to the short
time at the operator's disposal, sponging is next to impossible: the
surgeon should therefore learn to rely largely upon the sense of touch
in manipulating his instruments. At the conclusion of the operation
the patient should be quickly turned face downwards and the bload
allowed to flow into a basin, the face being meanwhile sponged with
cold water. Some authorities adopt this method in preference to using
throat swabs, even when chloroform or ether is the anwesthetic selected.
With ethyl chloride anwsthesia the operation may be performed with
the patient sitting in a chair, but the recumbent position is more
convenient, and in the writer'’s opinion safer. When nitrous oxide
gas is administered the sitting posture is always adopted. This
angesthetic is now much less in vogue for this operation than formerly.

Dangers of the Operation for Removal of Post-nasal Adenoids.
(1) The risk of the anwsthetic. In regard to this it should be said
that the desivability of having a skilful and experienced anzesthetist is
perhaps greater for this operation than for almost any other performed
upon the human body. With a skilful anmsthetist experienced in this
special operation the risk is reduced to a minimum. (2) The visk of
asphyxia from blood or blood clot, detached pieces of adenoid tissue
or tonsils, sponges, teeth or a fragment of a broken instrument.
(3) Dangerous heemorviage is rare, troublesome hemorrhage is some-
times due to incomplete removal of the growth. As rarve sequelw® of
this operation may be mentioned (#) pnenmonia consequent upon the
" inhalation of blocd or mucus into the air passages; (b) general sepsis
(very rare); and (¢) acute otitis media purulenta, which occurs more
frequently than the other two and is generally attributable to an
incomplete operation, injury to the Eustachian orifices, exposure to
draughts or cold during or after the operation, or to syringing the
nose. An ear already damaged by a past suppuration is more sus-
ceptible to this.

After-Treatment. The parents or nurse should be warned about
sickness which, owing to the large quantity of blood swallowed, almost
invariably occurs shortly after getting the patient back to bed.
During the act of vomiting the head should be inelined to one side,
For the first few hours, only sips of eold water or pieces of ice to suck
should be given, and, for a couple of days, the diet should be semi-
golid (milk, eustard, porridge, ete.). The patient may be allowed to
rise from bed in two or three days, and in a week may be permitted to
go into the open air. Syringing or douching the nose is not desirable.
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Mouth Breathing after Operation. If mouth breathing continues in spite
of the operation, and we are confident that the post-nasal growths have been
thoroughly eradicated, we should carvefully examine the nasal passages in order
to make sure that no obstroction exists there. If the inferior turbinal is found
to be enlarged or hypertrophied, cauterization with the galvanic cautery or
hromic acid, or even operative removal may be required. In wild forms of
obstruction a prolonged and careful nse of an alkalo-saline solution with a spray
apparatus or a suitable syringe may prove sufficient. This should not be begun
for two or three weeks after the operation. If the obstruction be due to spurs
upon the septum or to deflections, theze may require operation ; but such forms
of obstruction are not common in childhood. If, after the mechanical impedi-
ment to free nasal breathing has been removed, the mouth breathing still
continues, means should be adopted to help the person to overcome this habit.
The simple plan is first tried of causing the patient to sit still for fifteen
minutes, twice or thrice daily, during which he studiously keeps the mouth
closed and breathes through the nose alone. If after a time this proves insufficient,
an appliance should be provided consisting of a small india-rubber cup, on which
the chin rests, the cup being kept in position by means of bands secured round
the head. This should be worn for a time at night, so as to keep the lower
jaw from falling. Or we may use an india-rubber band with a mouth-piece of
soft leather secured round the head during sleep, so that the leather mouth-piece
covers the mouth and compels nasal breathing. Another plan, which the writer
has known a female patient to adopt, is to retain the lips in contact during
gleep by means of long strips of sticking plaster. Some writers ridicule the
use of these aids to nose breathing, alleging that, if the nose and naso-pharynx
are really free from obstruction, the breathing will naturally become nasal
without any such contrivances, and that, if there is defective nasal breathing,
we shall find a mechanical cause in the nasal cavities, which must be removed
by suitable treatment. Undoubtedly, however, mouth breathing has been
remedied by these artificial helps, when it bad persisted after ample breathing
space had been secured in the nose and naso-pharynx.

OPERATION FOR ENLARGED FAUCIAL TONSILS.

In children enlarged fauncial tonsils, being almost invariably associated
with post-nasal adenoids, may be and generally are removed either
dirvectly before or after the naso-pharynx is curetted. It is, however,
advised by some to remove the tonsils without a general anmsthetic a
weelk or so before the adenoids are dealt with, and in adults, where
hypertrophied tonsils may be present without post-nasal adenoids,
their removal under the local application of cocaine is frequently
necessitated. The tonsillotome is the instrument which most rapidly
and thoroughly effects this. The instrument (Fig. 124), a modification
of Mackenzie's tonsillotome devised by Heath, is the one which the
writer favours as Dbeing simple, strong and effective.  Matthieu's
(Fig, 125) or Behags are also widely used, but, owing to their slim
and complicated construction, are not so reliable.

-
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Method of Operating without a General Anssthetic. Five or
ten minutes before operating the tonsils are freely brushed or sprayed
with a 10 per cent. solution of cocaine. The patient is seated with
an assistant supporting the head, light is reflected into the throat and
the tongue is depressed. The ring of the tonsillotome is made to

Fie. 124.—Heath's tonsillotome,

encircle the enlarged tonsil, and is pressed strongly outwards so as to
enclose as large a portion as possible, at the same time the assistant
makes counter pressure inwards with his finger just below and behind
the angle of the jaw. If Heath’s tonsillotome is the instrument used
it is held in the right hand when the left tonsil is to be removed, and
in the left hand when the right tonsil is to be dealt with; the blade
being pushed home with the thumb of the disengaged hand. If
Matthieu’s or Behag's be selected only one hand is required, the right
for the left tonsil, and the left for the right tonsil, and the fork helps
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Fre. 125.—Matthicu's tonsillotome.

to pull the tonsil out of its niche before the knife comes into action.
Rarely is there much bleeding following this operation. The after-
treatment consists in rest in the house for a day or two, with cooling
drinks or ice to suck, and the diet may be pultaceous in character for a
couple of days. When adenoids coexist it is now the general custom
to remove both tonsils and adenoids at the same operation. Some
surgeons prefer to curette the naso-pharynx, removing the tonsils
immediately afterwards; but the majority deal with the tonsils first.
The writer invariably adopts the latter plan.

Method of Performing the Operation with a General Anasthetic.
The mouth is held widely open with a front gag, the tonsillotome
(Heath’s) is grasped in the left hand and the ring passed round the right
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tonsil and pressed into position with the right index finger, counter
pressure being meanwhile exercised behind the angle of the jaw by the
assistant. The blade is then pushed home somewhat slowly at first
until it bites, then more quickly until the tonsil is divided. The
severed mass is prevented from falling into the pharynx by the knife
carrying with it a small tag of tissue as it is pushed into the groove
in the ring. After removal of the right tonsil the instrument is
transferred to the right hand, and the same procedure carried out upon
the left tonsil. The adenocids may then be dealt with as already
deseribed.

Elongated Uvula. An elongated or hypertrophied nvula may be a
source of irritation, and tend to aggravate the catarrhal state, and the
simple little operation of shortening it should be carried out, While
the tongue is depressed by an assistant, or by the patient himself,
the uvula is held with suitable forceps, and the lower part is snipped
off with uvula seissors in such a way that the raw surface is
situated behind. This slight operation may be performed while the
patient 1is angesthetized for the removal of tonsils and adenoids.
The treatment afterwards is similar to that following the removal of
enlarged tonsils.

MEDICAL TREATMENT OF THE THROAT.

The mucous membrane lining the throat frequently vequires treat-
ment in connection with ear disease.

Treatment of Acute Conditions. The acute forms of sore throat
—such as acute pharyngitis or acute tonsillitis—are not such important
causes of ear disease as the chronic forms. In the acute cases the
sucking of small pieces of ice, or the sipping of iced and sweetened
barley water tlavoured with lemon, does good in many cases: while
in others the inhalation of the vapour of hot water from a narrow-
mouthed jug, either simple or medicated with benzoin or oil of
pine (Formula 1), suits better. Painting or spraying with menthol
(Formula %) or coeaine (Formula 13) soothes the pain of swallow-
ing. Dissolving tabloids of chlorate of potassium slowly in the
month, or gargling with a solation of the same (Formula 54) is often
very beneficial. Formamint tablets are said to be germicidal when
dissolved slowly in the mouth. Guaiacum lozenges internally ave
useful in the rheumatic form, for which also 10 to 20 grains of
salicylate of sodium or aspirin every few hours, or 15 grains of
salol four times daily, are given. If the inflammatory process is
chiefly in the interstices of the tonsils and suppuration takes
place, the inhalation of steam and the application of poultices
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ontside soothe the pain, and tend to bring forward the abscess,
which, when fully matured, should be opened with a knife, the edge
of which is directed towards the middle line of the pharynx, and is
protected with sticking plaster to within half an inch of the point.
Treatment of Chronic Conditions. Much more frequently, how-
ever, ear affections are associated with chronie affections of the
throat. When the throat is simply relaxed, soft and swollen, the
use of gargles (Formule 31 to 34), or sprays (Formule 15 and 33),
or medicated lozenges (Formula 59) are recommended. Gargles should
be employed at least night and morning, and in many cases three
or four times a day. The ingredients of gargles are very various.
Many patients are benefited by simply using a glass of fresh water
morning and evening, or half a teaspoonful of common salt dissolved
in half a pint of water. Chlorate of potassium, borax, tannin and
alumn gargles are all employed (Formule 31 to 34). While the solution
of alum may be beneficial to the mucous membrane, it is injurious to
the dentine. The same solutions are also usefully applied in the form
of sprays. When there is dryness of the throat the inhalation of
the vapour of eucalyptus (Formula 4) is useful. Suitable sedative
and astringent lozenges are given under the Formule 39 to 43,
Menthol pastilles with cocaine are antiseptic and anwsthetic. While
lozenges are a very convenient and pleasant mode of applying medica-
ments to the pharyngeal mucous membrane, care must be taken not to
injure the digestion by their too frequent use. When the congestive
swelling or thickening is more pronounced, stronger stimulation is
essential, and the applications must then be made by means of a
brush or cotton on a cotton-holder. Glycerine of tannin, glycerine
of carbolic acid, glycerine of tannin and carbolic acid, a solution of
perchloride of iron, and a solution of iodine (Formule 37 and 38) are
probably those from which most benefit is derived. A solution of
1odline, 1odide of potassinm, and earbolic acid in oil of peppermint and
alycerine (Formula 36) is probably one of the most useful, employed
once or twice daily for several weeks. The others may be used daily,
and they should, in most cases, be continued for several weeks,
Granular or Hypertrophic Pharyngitis. When there is localized
thickening of the mucous membrane, the solution of iodine (Formula 36)
will be found an excellent application. But in the treatment of this
condition, cauterization with the galvano-cautery of the particular
hypertrophied parts is undoubtedly the most efficient mode of treat-
ment. A small flat burner (Fig. 614) should be employed to each
individual reddish elevation or enlarged follicle on the posterior wall
of the pharynx, or laterally if there is hypertrophy of the lateral
bands. A sore throat may be the result for a few days, during which
the voice is rested, exposure to cold avoided, and an antiseptic gargle






CHAPTER VIIIL

DISEASES OF THE AURICLE AND EXTERNAL MEATUS.

1. THE AURICLE.
ANATOMICAL AND PHYSIOLOGICAL DESCRIPTION.

Structure. The awricle or piuna (Fig. 126) is that part of the ear which
projects from the side of the head. It covers a considerable area of the mastoid
and squamous parts of the temporal bone. The middle segment of the concha
extends 15 to 20 mm. backwards on the mastoid area, a fact which should be kept
in view in operating on the mastoid. The auricle is
composed of a framework of yellow elastic fibro-carti-
lage covered with perichondrium and skin. In the
lower or most dependent portion—the lobule—the
cartilaginons tissue is absent, there being here fat
and connective tissue in its place. The auricle be-
comes much more soft and flaccid in advanced vears.
The skin, especiallv in the concavities, is richly
supplied with sebaceous glands and hair follicles.

Various Parts of the Auricle. The outer or
anterior aspect presents concavities and eminences
which have received distinetive names. The posterior
and upper edge folded inwards is termed the kelir,
but in many persons, instead of being folded, it is
partially or wholly flat. The ridge, forked at the
upper end, in front of the ].mlix’ is named the anti- s 1_2;}__31“'3'&_&. halis s B
heliw.  Between these two is the fossa of the helix fossa of the helix; e, antihelix ;
or fossa naviewlaris. The concave space enclosed hy }'fﬁﬁiﬁff?:’éﬂﬂﬁ,'i:,"ﬂ'u?i.‘li
the forked upper terminations of the antihelix is
termed the fossa of the antihelix or fossa triangularis. The lower prominent
extremity of the antihelix is ealled the watitragus. The large deep concavity
in front of the ridge of the antihelix is the concha, divided into two parts by the
commencement of the ridge of the helix. The concha passes into the external
canal of the ear. In front of and overlapping the external opening of the ear
is the nipple-shaped projection of the tragus, whoke inner surface is often the seat,
especially in elderly men, of a tuft of bristly, stiff hair. The notch between the
tragus and the antitragus is termed the ineisura intertragica.

M
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- Varieties of Auricles. The auricle presents great varieties in length and
breadth, as well as in the inequalities on its surface and in the size of its angle
of attachment to the head. These varieties are connected partly with family
peculiarities, partly with peculiarities of race, partly with habits of dress, and
partly with the effects of disease. In women, for example, who have for years
worn caps closely applied over the ears, the auricle may often be seen lying flat
against the head. Intertrigo of the back of the ear in childhood may produce the
same abnormally close application of the auricle to the side of the head. Again,
the marked projection of the ear from the side of the head, so striking a peculiarity
in some men, is occasionally due to, or at least aggravated by, the common habit of
boys wearing their caps closely pulled down between the auricle and the head.
The form of the lobule of the ear may be sadly marred by the constant traction
exercised by heavy ornaments suspended from this part of the ear.

Muscles. The auricle is furnished with so-called extrinsic and intrinsic muscles
—three of the former and six of the latter ; but these are extremely rudimentary
in man, and hence the auricle is usually capable of only a very limited amount of
‘lr'I:-luntm'}' movement.

Function of the Auricle. This part of the ear does not seem to contribute
materially to the power of hearing. Tt has been repeatedly observed that the loss
of an auricle had little if any effect upon the acuteness of hearing, and we may
therefore look upon it chiefly as the homologue of the more highly developed and
more useful organ of the lower animals. Probably, however, the different con-
cavities, especially the concha, by collecting the waves of sound and reflecting them
into the external auditory canal, aid somewhat in the transmission of sound to the
deep parts and in increasing the perception of it. The fact that deaf persons
frequently improve their hearing by pressing the auricle forwards shows that it
exercises somwe influence on the hearing. The hollow formed by the inner surface
of the tragus is of use in guiding the waves of sound, which have been collected
and reflected by the concha, into the external auditory canal (Politzer). By some
writers the auriele is thought to act as a resonator for high tones.

INJURIES OF THE AURICLE.

The auricle from its exposed sitnation is liable to injuries, which may
be of the nature of incized wounds or contusions.

Incised Wounds, on account of the irregularity of the surface of
the auricle, should be brought together by means of sutures, If the
auricle is permanently severed, an artificial one may be substituted.
A gap in the lobule—eleft lobule—is not unfrequently seen as a result
of the wearing of ear-rings. Either by the mere weight of a heavy
ornament, or by violence, the lobule is torn through: and, when the two
separated edges of the wound have cicatrized, a cleft remains, This
deformity is easily rectified by carvefully paring the edges, and
accurately bringing them together by sutures.

Traumatic Hematoma Auris. Contusions often lead to important
results, especially if, in consequence of previous disease, the cartil-
aginous tissue has been weakened and has on that account been
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ruptured by the injury. In this way the condition named * Hiema-
toma auris” or “Othematoma” may have a traumatic origin. The
blood effused into the tissue, usually between the perichondrium and
the cartilage, which in some cases is fractured, forms a sanguineous
swelling at the upper and anterior part. At first this swelling
(Fig. 127) has generally a dark reddish-blue appearance, but it may
have the natural colour of the skin, and there is considerable pain and
a feeling of tension. After a time, the contents may consist of straw-
coloured fluid owing to the deposition of the colouring matter of the
blood upon the walls of the cavity. If the effused blood is imperfectly
absorbed, organization of the contents of the swelling takes place with

Fra. 127, —Traumatic hamatoma auris, due to Fic, 128, —The shrunken ear after hromatomn
ﬂltc rr]:rve.-;a]:;re of a heavy sack of grain carried on auris in an insang patient,
the shoulder.

thickening of the surrounding tissues, followed ultimately by contrac-
tion. The normal ridges and concavities become in this way partially
or wholly effaced, and in the course of time the auricle may be con-
verted into a shrunken, shapeless mass—the so-called shrunken ear
(Fig. 128). The most serious deformity ensues when the cartilage has
been torn by the injury. This deformity is not unfrequently seen in
professional boxers. The swelling may be due to perichondritis with
serons effusion. It then appears as a fluctuating swelling, containing
serous or sometimes purulent fluid, generally oceupying the fossa: of the
concha and helix.

SPONTANEOUS HEMATOMA AURIS.

Hamatoma auris may also arise without a traumatic cause. The
swelling may be developed spontaneously and very quickly, so that in
a few hours it may attain the size of a walnut. Here there is less
pain and less tendency to serious deformity than in those cases which
have a traumatic origin, j
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Frequency in the Insame. The insane seem specially liable to
this sanguineous swelling, although it may also oceur spontaneously
in persons of sound mind. By some it is contended that even in the
insane 1ts origin is always tranmatie. Its association chiefly with such
forms of insanity as acute mania and general paralysis, where there is
greater liability to injury, inflicted either by the patients themselves
or by attendants, and its preference for the left ear, are the most
important facts adduced in favour of this view. Specialists on insanity
are now, however, pretty generally agreed that, while hamatoma auris
in the nsane may arise from an injury, and that a slight one, its
oceurrence without any traumatic cause is indisputable. There seems
to be therefore in the insane a special tendency to this effusion of
blood in the tissue of the auricle, with the consequent shrinking, and
the predisposing cause is probably some morbid change in the cartila-
ginous tissue and blood-vessels: the former having previously become
softened or degenerated. In the ear not affected with the tumour
we sometimes find nodulated, thickened portions of cartilage. The
walls of the vessels have also become weaker from the softening
process in the cartilage, so that slight causes, such as a gentle blow,
pressure, or even the hyperemia of mental emotion, may produce a
rupture. If the “shrunken ear” come under observation, it is well
to inguire into the past history of the patient, especially as to the
question of insanity or injury.

Treatment of Hematoma Auris. When traumatic in origin, this
should consist, at the early stage, in the use of cold, moist appheations
or the lead lotion (Formula 93), with moderate pressure. Afterwards
we should employ remedies to promote absorption or to counteract
inflammatory reaction, such as the application of blistering fluid, 1f
pain be very severe and the swelling remain undiminished after some
time, the fluid should be evacuated by aspiration, which, if it re-
accumulates, may have to be repeated. Tf this fails, free incision may
be required, with removal of the contents and stuffing with iodoform
gauze. When it is due to perichondritis and the contents are serous,
Pritechard recommends the repeated injection of tincture of iodine after
aspiration, and this was employed with success by the writer in the
case figured 127,

CUTANEOUS AFFECTIONS.

Eczema of the Auricle. This is the most frequent affection of the
auricle which comes before the surgeon. As in other parts of the body,
it may oceur in the acute or in the ehronde form,

Acute cezema manifests itself by great redness and swelling, with a
sense of heat and tension. The irritation of a discharge from the ear
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or of an application, such as iodoform or a poultice, may excite it.
The disease may at this stage be mistaken for erysipelas. After a
short time a more or less extensive crop of vesicles appears, from
which there soon begins to exude a reddish-yellow fluid, sometimes
containing blood; or the exudation may take place without the
formation of vesicles. This tluid, by drying, forms crusts or scabs,
which cover the cutis now denuded of its epidermis. The disease may
be attended by more or less febrile disturbance.

Chronic eczema is met with mueh more frequently than acufe.
It is often a part of an eczematous condition affecting the face and
scalp. It may be limited to a part of the auricle, such as the lobule,
originating perhaps from “ boring the ear,” or more frequently from the
irvitation of discharge from the ear. At the attachment of the auricle
to the head, is also a common situation for the disease to appear, either
as a red moistened surface or as a fissure having a red and moist base
denuded of epidermis. It is also frequently met with in the fossa of
the helix. In the most chronic form there is usnally very considerable
infiltration of the skin, which is yellowish-brown, reddened, and covered
either with inspissated secretion or with numerons epidermic scales,
There are also frequently fissures, out of which fluid exudes, and which
are apt to bleed. When chronic eczema is allowed to go on without
treatment, or is of the nature of eczema impetiginosum, the auricle
may be transformed into a thick brownish-red mass covered with
offensive erusts and scabs or marked with fissures. Great itchiness is
the predominant feeling in chronic eczema. Acute exacerbations,
however, may take place, when besides the itchiness there is a painful
sense of heat and tension. There is frequently also considerable loss of
hearing from the induration and thickening of the skin at the outer
opening of the external anditory canal.

Treatment of Eczema of the Auricle. In the weuwte form this
consists in protecting the ear against pressure, and at the same time
excluding the atmosphere by dusting the part with a fine powder, such
as finely powdered starch (Formula 78). A solution of subacetate of
lead is also very useful, alleviating the sense of heat and probably
shortening the acute stage (Formula 93). A zinc and calamine lotion
(Formula 94) is an efficient application in an acute moist eczema.
The diachylon ointment is also a very useful application after the
first few days (Formula 81). A purgative may be preseribed, and
only light diet should be permitted. In the local treatment of ehronde
eczema we should be careful to treat the neighbouring parts of the
head if they are also affected, and we must prevent hairs getting
into the moist cracks, and so irritating them. The auricle should be
protected by a light and soft covering made for the purpose, so as to
avoid the contact of dirt or exposure to injurious pressure. When
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there is a great tendency to the formation of crusts, the milder
stimulating and astringent applications are to be used, such as the
diachylon ointment (Formula 81), benzoated oxide of zine (Formula 82),
boracic acid in vaseline (Formula 86), or subnitrate or oleate of
bismuth with benzoated lard and vaseline (Formula 85). The ointment
should not only be applied over the diseased surface, but also smeared
thickly over narrow strips of soft linen and laid into the various
depressions of the auriele.. The ointment should be wiped, not washed,
off. It is nseful also oceasionally to bathe the parts with the solution
of subacetate of lead. If the scabs are very difficult to remove, they
should be frequently saturated with weak carbolized oil or vaseline,
and then starch poultices applied. If there be great induration,
infiltration, or epidermic formation, applications of a more distinetly
stimulating character must be used; and for this purpose tarry and
mercurial preparations are most useful. Formule 79 and 80 are
mild stimulating ointments, with which we may begin. When there
are great scaliness and dryness with itchiness, either of the Formule
80, 83, or 84 may be employed. The use of super-fatted tarry soap
would be suitable for this condition. In scaly eczema of a very chronie
character, mainly affecting the entrance to the external anditory canal,
painting with a strong solution of nitrate of silver (Formula 68) two
or three times, at intervals of three or four days, is very beneficial.
The same application is also suitable for chronic fissures,

Internal remedies ave frequently necessary in the treatment of
chronic eczema, especially of the scaly variety. Arsenic and iron are
the most important of these, and their use should be continued for a
considerable time (see Formul®). If we have to deal with a serofulous
patient, cod liver oil should be given in addition to the iron or arsenic.
The fresh open air of the country and nutritious food are here, as in
all chronic diseases, very helpful in bringing about a cure. In gouty
subjects the use of alkalies or Carlsbad salts is indicated.

Herpes Zoster occasionally affects the auricle. In its distribution the eruption
corresponds either with the auriculo-temporal branch of the trigeminus or with
the great auricular branch of the first cervical nerve. It is usnally attended with
severe neuralgic pains and rarely with facial paralysis. Temporary labyrinthine
deafness is sometimes associated with it. The recurrent forms are usually of the
nature of herpes simplex.

Erysipelas frequently extends from the face to the auricle, although it rarvely
affects this part primarily ; it has been known, however, to originate in the
external meatus during the existence of a purulent affection of the middle ear.
The swollen @dematous and reddened appearance may possibly be mistaken for
the early stage of acute eczema, especially as vesication may appear in erysipelas.
The nature of the case is clear when we find, as is nsually the case, that it simply
forms a part of erysipelas of the face and head and is associated with marked
constitutional disturbance.
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Lupus occasionally attacks the auricle, more frequently in the form of lupus
erythematodes than of lupus vulgaris, The latter may produce serious deformity
and partial adhesion of the auricle to the side of the head. In the symptoms and
treatment there is no essential difference between this disease when it affects the
auricle and when it attacks other parts of the hody. The student is therefore
referred to works on dermatology for further information.

Chilblains and Frost-bite. Under the influence of intense cold, especially in
persons having a feeble circulation, the auricle may be frost-bitten, and in this way
even completely destroyed by gangrene. In milder cases a local dermatitis is
produced, the part affected simply appearing red and inflamed ; in more severe
forms there may be small livid nodules which become pale on pressure with the
finger, and may lead to excoriations. Vesicles or uleerations are occasionally seen,
The treatment of frost-bite consists at first in the loeal application of iced water or
in gentle friction so as to restore the cirenlation. Afterwards the lead and opinm
lotion and frequent bathing with hot water do good. The nodules should be
painted either with tineture of iodine, collodion, or equal parts of the liniments
of camphor and belladonna. If there is excoriation, an ointment, such as boracie
acid with vaseline, should be applied. The results of the inflammation must be
treated on ordinary surgical prineiples.

Diffused or Furuncular Inflammation of the skin of the auricle, or abscess,
may oceur either as part of a like process in the external aunditory canal or as the
result of improper poulticing of the ear. The lead lotion should be employed for
the diffuse form ; and for the furuneular variety the applications to be described
for the same disease, when occurring in the external auditory canal, will suffice.

Erythema, Seborrhcea, Comedones, and other skin affections are sometimes
found on the auricle, but their situation here invests them with no special claim
for further consideration.

Leprosy. In almost every case of leontiasis the auricles are affected.

MORBID GROWTHS.

Various kinds of morbid growths, simple and malignant, are
occasionally met with on the auricle. Epithelioma and sarcoma are
very rare affections. Fibrous growths and hypertrophy of the lobule,
when they do oceur, have probably in most cases their origin in the
irritation produced by the insertion or wearing of ear-rings. A
tuberculous origin of these keloidal growths has been demonstrated
by inoculation of the guinea-pig (Sabouraud). Vaseular tumours,
as angioma and nevus, are rarely met with. The writer has seen
a case in which the dilated pulsating vessels were also on the
neighbouring parts of the mastoid and head. Sebaceous eysts have
occasionally their seat on this part of the body. Gouty deposits, in
the form of sodium biurate, are sometimes met with, especially in the
upper part of the helix or in the fossa of the helix. Morbid growths
are to be dealt with, when they oceur on the auricle, in the same way
as on other accessible parts of the body.

i
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CONGENITAL MALFORMATIONS OF THE AURICLE.

The auricle may suffer congenitally from eveess or defect of formation
or from abnormal position. Complete supernumerary auricles—polyotia
—have been only very rarely met with. Not unfrequently, however,
eme or two cartilaginous or cutaneous protuberances 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).

Fio. 120, — suricular appendoges (from photograph by Hartmann)

Defective Formation of the Auricle. Defective formation or
development—microtin—has more important consequences. Complete
absence of the auricle is very rare, for there usually exists some
rudiment of the organ, however imperfect in size or formation. Some-
times it 18 represented by a cartilaginous ridge, at other times by a
small cartilaginons or cutaneous projection, often sitnated further
forward and lower down. In the marked forms the arrested develop-
ment of the auricle is generally associated with a defective condition
of the external auditory meatus, which may consist of a fine canal
terminating in a blind extremity. The tympanic ring is usually
absent, while the whole middle ear, including in some cases the canal
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for the facial nerve, with facial paralysis, frequently sharves in the
malformation. Cases are, however, known where an extremely
rudimentary condition of the auricle existed with quite a normal
state of the other parts of the organ. Anomalies of formation of
the auricle seem to be often attended by some abnormal state of the

Fra. 130.—Malformations of auricles in infant who had also cleft palate.

palate and maxillary bones. The writer has recently seen a child whose
auricles were represented by small cartilaginous ridges with no auditory
meatus, in whom there was also marked cleft palate (Fig. 130). He
has also seen an infant having a nwevus on the forehead, associated
with defective auricle and absence of the external meatus. If

Fig. 181.—Malformations of auricles in child who bad o very appreciabla amount of
hearing although there was no external meatus on either side,

the sentient part of the ear is not seriously involved, a certain
amount of hearing is compatible with defective formation of the
auricle and of the external auditory canal. The writer has had an
opportunity of making an examination of a c¢hild in whom there
were only rudimentary aurieles (Fig, 131), with complete absence of
the external auditory canals, and he was convineced, both from his own
observation and the statements of. the mother, that a very appreciable
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amount of hearing was possessed by the child. The late Prof. Allen
Thomson deseribed the cases of several persons with congenital
closure of the external auditory canals, who were capable of hearing
speech in a moderately lond voice. The possession of partial hearing
in such ecases is probably due to the fact that the labyrinth, which
has an entirely distinet mode of development, is frequently quite
normal in formation. The middle and external ears are remnants of
the first branchial cleft, from the posterior margin of which the
auricle is developed.  The labyrinth, on the other hand, arises from an
invagination of the primordial integument. An indentation or short
canal ending in a ewl de sae is sometimes met with in front of the
tragus or on the helix, the so-called fistule awris congenita, a partial
persistence of the first branchial cleft, frequently containing milky-
looking material. :

Treatment. As a rule, operative interference, having for its object
the artificial formation of a passage for the waves of sound, is not
attended by any benefit. In cutting down into the small eul de sac
representing the external auditory ecanal we usually come upon bone
showing an osseous closure farther in. An exploratory ineision,
however, might be tried and could do no harm. If one auricle be
rudimentary an artificial one to match the normal one can be applied.

II. THE EXTERNAL AUDITORY MEATUS.
ANATOMICAL AND PHYSIOLOGICAL DESCRIPTION.

The external auditory canal (Fig. 132) is a somewhat winding tube consisting
partly of bone and partly of cartilage, about an inch long, extending from the
aunricle to the tympanic membrane, which separates the canal from the cavity of
the tympanum.

Walls of the External Meatus. The osseous section of the canal forms the
inner two-thirds. The roof consists of two plates, the upper forming part of the
floor of the middle cranial fossa ; the lower plate terminates internally at the
margo tympanicus. The floor presents a convexity in the central part, and
extends further inwards than the rvoof, the latter reaching further outwards.
The posterior wall extends further outwards than the others, and forms the
anterior wall of, and is in close relation to, the antrum mastoideum and mastoid
cells. The anterior bony wall forms the postervior wall of the glenoid fossa. The
ecartilaginous section is continuous with the ecartilage of the auricle; but at the
upper and back part the tube is formed by membrane. The cartilaginous part
contains several transverse clefts, incisure Santorini, which are filled up with
filbrous membrane, while it is fixed to the bone by means of fibrous tissue, thus
allowing movement of the walls of the canal when the auricle is stretched. The
movements of the lower jaw are communicated to the cartilaginous meatus.

Curvature of the Canal The curvature in the course of the canal is cansed
mainly by a rounded angle, usually well marked, at the junction of the cartilage
and bone in the antero-inferior wall. From this projection the cartilaginous
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part slopes in an outward direction pretty abruptly downwards and forwards,
while the osseous portion slopes more gradually downwards, inwards, and slightly
forwards to the tympanic membrane. Near the membrane the sinking of the
floor is sometimes very considerable, this depression being called the sinus of the
external auditory canal. In consequence of this depression it is often difficult to
see the antero-inferior part of the tym-
panic membrane, while here also small
foreign bodies may escape detection, and
larger bodies may become very firmly
tixed, so to render their removal difficult.
The upper and back walls of the canal are
comparatively straight. Two practical
considerations follow from the ecurved
direction of the canal. (1) In introducing
the aural speculum, or when syringing
the ear, the auricle should bLe drawn
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 in-
strument 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 projection,
and the deep parts may remain un-

Frz. 132, —Yertical section of the external audi.

tory canal, tympanic membrane, snd tympanic
envity (right ear). a, Coruminons glands in the
external auditory canal | B, tymypanic cavity ; 