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bone. External to the

by the s(uamotympanic portion of the
temporal bone with its covering of muscles and fascize

dCH

Even the auricle

5 a5 a protective pad. Holding the lower half of the skull before '
a strong light, certain parts will dppear translucent and other parts i
opaque (Fig. 2). The petrous portion of the temporal bone acts as
column of support. This denser section of bone e

i
| o passes from the dense
one around the foramen magnum to the plane stol
kg1 1 AN [J:l-| ' = b
I he mastoid process,

and helps protect the base of the brain, with its vessels, from injury

FiG, 2. —5KkvLL HELD Ur BEFORE & StTROxG Liourt.
Mote the thin (lighter) portions of the central I riion of the lempornl bone, the

rior brain fossa below the lateral

glenoid fossa, the tegmen By and, and the o izl

Sl 5

From the tact that the temporal bone contains and is surrounded
by these important structures, the otologist must have a practical know-
ledge of its anatomy; primarily to save life and secondarily to preserve
the hearing. To obtain this practical knowledge it is well to own
several infant and adult bones for study and reference.  'With a jeweler's
saw make seven to ten horizontal sections of an adult temporal bone
(Figs. 2 and 4); then make vertical sections of another. The student |
should then study the structure of the different sections, noting the
relations of its cavities with neighboring dura, sinus, nerves, or blood-
vessels: note the difference between cortical bone and bone in contact
with the dura; also note carefully the great differences between the adult
bone and the infant temporal bone. Under instruction perform the
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ANATOMY OF THE TEMPORAL BONE Lt}

different mastoid operations on wet specimens of both the adult and
infant temporal bones. Ior anatomic detail the student is referred
ta the works of Schwalbe and Sichbenmann, Zuckerkandl, Testut,
Sondermann, Katz, Preysing, Shambaugh, and Korner.

Position of the Temporal Bone in the Skull.—The temporal
bone occupies the lower middle third of the side of the skull and articu-

lates with five cranial bones. The ‘;I_'[‘.']||{:|J'il| bone in the infant consists

(L BT a v & - F ||
_.rl_ three parts, which may be separated several months after birth.

'hese are the squamou : ty i '
s¢ dre the squamous, the tympanic, and the petrous portions. These

parts are uniteq |l_".' fibrous tissue at birth., This fibrous tissue ossifies
':{;-‘.'~\:L:'r| the end of the first vear of life, sometimes later. The .-f.ilI:lHLH'.l;-'
ilillli '.}'Hrn'_l:mfi' portions are produced from fibrocartilage, :]'It'.[ll'll'-ll'li:ﬂ
and styloid portions from cartilage. The temporal bone is weakened

by the mid 111
5 11 o & T R E s i "y 3 5
i lle-ear cavities, the carotid canal, and by the external and










22 THE PRINCIPLES AND PRACTICE OF OTOLOGY

on the inner surface of the descending plate develop along with th

development of the beny external audimry meatus, the aitrL:m 1'-"3'
deeper from the cortex, so that in the adult the amrL:m lies from "mb
30 mm. from the cortical surface instead of 1 or 2 mm., as in the 1;11? o
at birth. The posterior part of the outer hcriznntal, ﬁnrliﬂn of ::i?::
Squamous bone begins at the posterior part of the vertical portion of the
squamous bone near the angle of the incisura parietalis, and widens as it
extends anteriorly over the external auditory meatus, forming the linea
temporalis or supramastoid crest (Fig. 8). This crest broadens ante-

Line H
o i temporalis

el Mustoid fossa
:: ~  [DBezald)
= Supra-
mieatil
spine

" -t i 2 .

Lygoma B A ¥ Squamo-
s, - mastod

suture

Cilaserian
| fisgure T ——— ———
External auditory eanal ——
Miche to cochlen  _— —
window

Tympanic plate — ™
Mastoid Process

Styloid process . —

F1g. 8—Lerr ApvrTr Trurorarn Boxg, 70 Snow Laxpararks.

riorly into a process called the zygoma. Beneath the linea temporalis
at the upper posterior part of the external auditory meatus is the spine
of the suprameatus or spine of Henle. This spine is often wanting.
The mastoid fossa is triangular in shape, about the size of the ball of
the thumb. The mastoid fossa is bounded above by the linea temporalis,
anteriorly by the posterior upper wall of the meatus, and posteriorly,
in the infant, by the squamomastoid fissure. This fissure closes in the
adult, as a rule, but is present in 37 per cent. of adult temporal bones,
according to Sato. The linea temporalis usually lies somewhat deeper
than the floor of the middle fossa. A hole drilled from the center of
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THE PRINCIPLES AND PRACTICE OF OTOLOGY
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Fio. 16.—View oF CErERELLAR 0% POSTERIOR SUPERIOR SURFACE 0 IxFanT Lerr Truponarn Boxe reou

v Cormoston.  (Prepared by Wales)
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30 THE PRINCIPLES AND PRACTICE OF OTOLOGY

cences). These dehiscences are filled in with fibrous tissue and hence
may become pus channels connecting the cerebral fossa with the middle

Cerebril semicircular |.':1|1.:|]

B

Fossn subareuasia ——

|

5 m;l'.q‘:u:i apening of __
acial cannl |

HE (LTt &

FiG. 20.—5uUPERIoR ANTERIOR OF CEREBRAL SURrACE oF LErT PETROUS PoRTION OF ISFANT TEMPORAL
BoxEe.

ear. External to the tegmen is the petrosquamous suture. In the
infant the suture is like a fissure, filled in with fibrous tissue and pierced
by blood-vessels.
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[ - -, = —_ Internal auditory
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Fro. a1.—IxwER AspicT oF LEFT ApuLT TEMPORAL Iin:ir.__ 1
Showing lindmarks of the posterior superior of cerchellar surface of petrous portion of temporal bone.

The Cerebellar Surface of the Petrous Bone.—The cerebellar, or
posterior superior surface, is in relation to the cerebellum and forms the
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Squamopeirosal
suture

Anierior tympanic
tubsercle

Posterior tympanic tubercle
FiG, 35— DEVELOFMENT OF USSEOUS CANAL,
Child eighteen months old. (Warren Muscum, Harvard Medical School )

thickness of this wall may be judged by the aural probe. The inner
portion of the upper wall sometimes shuts off a direct view of the vestib-

Notch of Rivinus Lygoma

Developmental
;. dehiscence
Mastoid process

Fio. 36.—DEVELOPMENT OF O2S50Us CANAL,
Child four years old. (Warren Museam, Harvard Medical Schoal.)

ular window. Above this inner portion is the epitympanum or attic,
containing the head of the malleus, articulating with the body of the
incus (see Fig. 1).

T i S —————




ANATOMY OF THE TEMPORAL BONE 43

The posterior wall of the external auditory canal is in relation to
the mastoid cells. This wall may be paper thin to 5 mm. in thickness.
The descending portion of the facial canal is in relation to the inner
part of the posterior wall and has been named by the surgeon the facial
ridge. Rarely the sigmoid sinus comes very close to this wall. The
antrum or tympanomastoid duct lies above and posterior to the inner
part of the external auditory osseous meatus. Small canaliculi contain-
ing blood-vessels make their way from the tympanomastoid duct to the
upper posterior part of the ossecous meatus, close to the drum membrane,
and it is due to these vessels that inflammation is carried from the

Tuherde External nuditory psseous canal

Tympanic plate | [ehizcence
Styloid process

Fig. 37.—DEMECENCE oF TyMPaxuM PLATE I8 ADULT.
Pus channed to articulation of jow and parotid gland.

antrum to the upper posterior part of the canal and manifests itself by
redness and bulging in any acute disease of the tympanomastoid duct.
The inferior wall is generally composed of compact bone, rarely
containing pneumatic cells. This wall is rarely in relation to the jugula’r
bulb in that portion nearest the drum. The descending portion of the
facial canal is at a depth equal to about half the lcngth-nf this inferior
wall. The parotid gland is in relation to the under surface of this
inferior wall. .
The anterior wall is behind the condyle of the lower jaw and is in
relation to the parotid gland. This wall may be paper thin or, through
lack of development, it may be perforated. : / z
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the anterior lower quadrant lies the carotid canal. Behind the posterior

upper quadrant is the long process of the incus, the stapes in the vestib-
apedius muscle, the chorda
| . pocket of the drum membrane,
Behind the posterior lower quadrant is the niche to the
and the bulb of the jugular vein. Beneath shrapnell’s membrane is
the neck of the malleus and Prussak’s space.

['he membrana tympani consists of three lavers

ular window, the pyramid containing the st
tympani nerve, and the posterior mucous

cochlea window

an outer cutaneous,

a middle fibrinous, and an inner mucous layer. The membrana flaccida

or Shrapnell’'s membrane consists of

| two layers, an outer cutaneous
and an inner mucous laver.

Fiz, 30 (@) —INFANT SEULL. Fig. 3p (0l —ADULT SEULL.

\-II'.r' |'{Ihi|i'.-'!| of |I'|1I_II-.'I-\. IVINpInIcus |I ||,.1' 3 1) ;nll CoHRApars '|'.![.I Tl :A i) ol oE o, .‘|||,'||_||_|,|:1 |:,|-.;

panicus; & upper border, notch of Rivinus ; &, splenoid sinus; &, probe process of occipiial bore;

¢, probe; f, condyle fenesteated § g, carotid canal; &, facal cnnal; 4, sigmoid sinus; §, jugular fossa.  (War-

ren Museum, Harvird Medical School. )

The epithelial layer of the drum membrane is made up of layers
of flat epithelium with cylindric cells in the deepest layers. The epithe-
lial layer contains blood-vessels and nerves. The fibrous layer consists
of an outer radiating layer and an inner circular layer poor in elastic
tissue-fibers. The mucous layer consists of simple cuboidal epithelium,
This layer as it passes from the drum to the tympanic cavity becomes
higher and on the floor of the tympanic cavity the cells are ciliated.
The drum membrane of the infant has the same relative position as
in the adult and is not more horizontal. This can be seen by com-
parison (Randall) in Fig. 39 (a) and Fig. 39 (b).
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Facial norve

Poeumatic bone cavities
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circular canal

Scala vestibuli | rura of stapes

Scala tympani

Cochlear window membrane
Fi5. 44.—VEeTicar Section THRoUGE LEFT TEMPORAL Boxe.  (Propared by Wales.)

lateral ligament of the malleus, which passes to the upper edge of the

incisura Rivini. The superior ligament of the incus, passing to the

Facial nerve Stapedius muscle

b Dichiscence

Fiz. 45 —VERTICAL SEcTioN sHowinGg Brration oF StarEoms Muscie 1o Faoran NEeve.

tegmen tympani, and the ligament of the short process of the incus,
passing to the fossa incudis on the floor of the antrum. Folds of mucous

membrane are thrown around the ossicles, their muscles, ligaments,
4
























ANATOMY OF THE TEMPORAL BONE 57
edge of the hamulus and the lamina modioli the end of the cochlea duct
forms a round opening, called the heliotrema, where the scala vestibuli
and scala tympani join, having been separated the whole length of the
bony spiral lamina by the cochlea duct. The cleft between the osseous
spiral lamina and the secondary spiral lamina in the vestibule gradually
broadens as the secondary osseous spiral lamina grows smaller.

MEMBRANOUS LABYRINTH

The membranous labyrinth is formed by a system of hollow spaces
containing a fluid poor in albumin, called endolymph; these hollow
spaces are lined with epithelium and contain the nerve-endings of the

External auditory meatus Great superficial petrosal nerve

. Tensor tympand
maLEle

TR ; Eustachian tulse
Sigmosd  portion of
IFANSVErse Sinus

Pneumatic cells ex-
ternal fo Eusta-
chian tubse

Carotid artery

Common magtoad
VN

Large cell mnstoid L Facinl nerve Into jugulnr vein
Fro, s2.—Comgosios or Aount Riout Tesporar Boxe (Laterar View), (Prepared by Wales,)

Sensory epithelium %

Endolymph

Fic. g3 —Humaz Macuia Act STICA.  (Wales.)
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Perilymphatic space

Membranous semi-
circular cinal

Emlal Y r||'|.1;|:ic
e

Nerve flaments

Fig. 54 —CRISTA ACUSTICA OF ADULT. {AMPULLA,)
Boston City Hospital.  {Wales. b

eighth nerve. The membranous labyrinth lies within the bony
labyrinth, appearing much smaller in cross-section, and attached here
and there by connective-tissue strands. Around its delicate structure

(nolithic mass

Hairs

§
i

1 -' Limiting

| membrane

Sensory epithelinm g

Nerve fibers

Fig. s5.—Huinax CrISTA ACUSTICA {

Higher magnification of sensory epithelium of Fig. 54, {Frepared by Wales.} g

there is a space filled with a fluid also poor in albumin, called perilymph.
This space is lined with endothelium. In the bony vestibule there
are two vestibular sacs, the utricle and the saccule. The utricle iy
























































































DISEASES OF THE EXTERNAL EAR 85

is usually small and the cartilage abnormally thick, the whole condition
comprising that known as “lop ears” (Fig. 59).

Absence of Lobule.—The lobule may be absent (see Fig. 62) or may
be greatly hypertrophied. The latter condition is most common among
the negro races, in some of whom the
lobe is enormous in size. This portion
of the auricle is sometimes enlongated in
those women, chiefly of foreign birth, who
wear large and heavy earrings. Occa-
sionally the earring cuts its way through
the lobe or it may be suddenly pulled
through it, and in either case a divided
lobule is the result.

Cartilaginous projections from the
tragus or near it are sometimes congeni-
tally present (Fig, 6o). . These are com-
monly about } inch wide at the base and
from § to 1 inch in length, gradually taper-
ing from the base to a blunt point in an P& s8—Deroruen ann Porsten Hrer

OF AN INsANE INDIVIDUAL.  Satyr ear.
upward, forward, or downward direction. -

Treatment.—The large, thin, ill-shaped ““animal ear ” usually
occurs in individuals who care little concerning the deformity, and

Fig. sp.—Lor Eans, Riour axp Lerr, oF Saurp Presox.

sl 1 i i i
nce no pain or other inconvenience accompanies the deformity the
sirgeon 1s not often consulted concerning it. '
; In the case of lop ears a correction is more often sought, and may
E 5 1 = * - = L] . - .4
ecured by a plastic operation in which a section of the skin covering
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1%14.! posterior surface of the auricle and inf_:luding the underlying car-
11[:1;_;1.“ is included. The technic of the operation consists in the m;-ual
aseptic preparation of the field of operation, hands, and instruments
and the administration of an anesthetic. An incision is made on th;
posterior surface of the pinna, beginning near the furrow marking the
superior attachment of the auricle to the head, and continuing downward
parallel to the border of the ear, and at a distance from the border
which varies according to the amount of “ lopping * which is to be cor-
rected. The length of this incision is governed entirely by the extent
of the anterior folding of the cartilage. Likewise thc width of the
elliptic piece of skin and cartilage which is to be removed is governed

Fio. 6o—CARTILAGINOUS PROJECTION FROM' THE Fio. fir.—Lixes oF Ixcimox ror REDDCING AB-
TRAGUS. soRMALLY LAROGE AURKCLE.
Lines a, & ¢ indicate incistons for reducing the
vertical diameter: lines &, e and [, ¢ the incisions
pecessary (o narcow, the transverse dinmeter.

by the extent of the deformity to be overcome. When the elliptic
picce of cartilage is dissected from the skin which covers the correspond-
ing portion of the anterior surface of the ear care must be exercised not
to injure it in any manner, since if this part of the auricular integument
be injured more or less visible scar will result. Three or more inter-
rupted catgut sutures, which should be passed through the cartilage,
are subsequently employed for bringing the edges of the wound to-
gether, after which collodion is applied to the line of union, a pad of
gauze is placed behind the ear, and a roller bandage is applied to hold
the auricle in a fixed position until healing occurs. If judgment has been
used as to the size of the piece of skin and cartilage which has been

removed, and if skill and cleanliness were employed in the execution






























































































































CUTANEQUS AFFECTIONS OF THE EXTERNAL EAR 114

Symptoms.—Pamn of a m-uralg_ic character ajd Honmuinlm H;:l
severe precedes the herpetic (:ruptmnlumr m‘l more du? S. 1.1::} p ;
may be either on the anterior or posterior portion of the auric E olr u1‘nf.}. |
the adjacent skin. In Vail's case it was severe over the Taatmd Process
and in the depths of the external auditory meatus. Gruber has ob-
served the herpes in the auditory canal and upon the dﬂf] m mcml}_rimtr,
and he believes that the disease may also occur in the middle ear 1151:1'1' :
A marked degree of deafness is present in some cascs. After }h{! pain
has persisted for several days perhaps, the ::ruplioﬁn oceurs. The vesi-
cles, like the pain, occur over the course and distribution of the sensory

Fic. 73.—HERPES ZosTER Avris, (Casc of 1D T. Vail.)

nerves, those most involved being the great auricular branches of the
cervical plexus and the auriculotemporal branch of the fifth. Small
red patches on the skin precede the appearance of the vesicles, which
may be thickly set or even confluent. Since the deeper layers of epithe-
lium are raised with the blebs, rupture does not readily take place.
At first the contents of the vesicles are serous, later milky, finally purulent,
and in the end dry into a scab which covers the site of a permanent
scar.  When the meatus and drum membrane are involved more or
less deafness and tinnitis aurium are present. A high degree of fever
sometimes accompanies the early period of the disease.

Treatment.—There i3 no known specific medication, and therefore













































































































































106 THE PRINCIPLES AND PRACTICE OF OTOLOCY

sary to its use are seldom such that it can be depended upon for the
purposc m question.

Since aural examinations must often be made in the home and
with the patient in bed, the otologist must provide a source of light for
Ulumination under such circum-
stances. If the residence is sup-
plied with an electric current the
head lamp shown in Fig. 89 is
preferred.  Such an instrument
is conveniently carried in the in-
strument bag and during its use
may be carried to any required
position near the patient’s head—
a point of recommendation when
the position of the patient must
be recumbent. A pocket electric
light (Fig. go) can be used for the
examination, provided it has a lens
which will properly focus the rays
upon the mirror which is worn

Fig., Sp—RipsTEIN'S ELEcTric HEAD LAsp.

upon the forehead.

An examination at the home of the patient may also be made by
the use of zn Argand, a student’s, or other oil lamp; but when either
gas or oil lamps are employed for the illumination it becomes necessary
for the patient to sit erect in bed or, preferably, in a chair, since other-
wise it would be difficult to reflect the rays of light to the depths of the ear.

Fic. oo —Eveerrie Liour, CoxvEXIERT T0 CARRY 18 THE Bac For Maxixe EXAMINATIONS AT THE HoueE.

Whatever source of light is sclected, it is necessary to employ a
proper mirror to reflect it into the auditory meatus. Such a reflector was
formerly held in the hand, but since this required the use of one of the
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The light to be used is placed to the right of the patient, on a level
with the ear to be examined and a short distance behind it.  The patient
15 seated in a chair in front of the examiner, who is also seated. Al-
though a good examination may be made while the patient occupies
any ordinary straight-backed chair, vet certain features in the con-
struction of the chair shown in Fig. gz, which has been made as a
result of the needs of the otologist, add not only to the comfort of the
patient but also to the ease with which the examination or treatment
is conducted. The ideal chair has a seat which can be quickly raised
or lowered according to the height of each patient, It should rest so

Ay el * R a F*
T
i

z i
4 NEEE a;."-rflr\"

;.
A e o o W

FiG, n2.—CONVENIENT ARRANCEMENT OF FURNITURE AND ThsTRUMESTS FoR OFFICE EXAMINATION AND
TREATMENT.
securely upon the floor that no tilting motions are possible. The hrnci-:
should be straight and have a head-rest which will enable the c._w;almnur
to change the position of the patient’s head frequently, {?11‘.:!"}',.5!11(1
without discomfort as the examination progresses. Should giddiness
suddenly seize the patient a chair that may be f[uit"]ilj’ tilted to ij
lmrizunial *s both convenient and useful. The chair represented in
Fig. g2 combines a commendable number of these 1L'1:L11.1['1_‘.‘-'.. S
When the patient, light, head-mirror, and examiner are ready ;v.;,
above described, the external auditory meatus should be examinec
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Fio. 105, —Catnerer ProrerLy INseRTED THROUCH THE IxkEntor MEAsTos.

The illustration shows the position of the matrument when withdrawn until the are of the distal end hugs
the posterosuperior surface of the soft palate.  The same position of the guide 15 shown in Fig. 11c. and of
the bBeak in Fig, soz, A, If the shaft of the catheter is rotated outward until the guide points toward the outer
canthus of the E¥e of the same side, ]"i;c;. Ifn, the heak of the instrument will enter the |l'.'|-.|T_'-'I1|{4.'.l.| 'l.i'l'-ir'lﬂ! af
e tube |"5|;. 1iz, L,

Fio. 1eq.—Farse Posrmos of THE EvsTacaman CATHETER. ;
nb. as here shown, i o frequent cause of failure i the beginner to properly
While in the position here shown it is impossible to rotate the

Introduction of the instrume
enter the nasopharyngeal orifce of the tube.
i-.;--|.|_--.|_|'|'||:-|-|1_ i the |1'|||'.lt'rl ol the tube.

—_——




e

THE METHODS OF THIL EXAMINATION OF THE PATIENT 13‘.

: E s 3
inferior meatus during this step of its passage (Fig. mj%j,. since 1[_ miti ;
be clear that should it be d irected so as to cross the inierior lurhmftu
bodv as shown in Fig. 109, it could never be turned into the Eus-
tachian meatus. ral bk
When the distal end has reached the open space of the nasopharynx,
with the beak of the instrument still pointing downward and the a-;h‘ufl
resting upon the nasal floor, the catheter should, without undergoing
sting -
] 1 r Wi ' ' . concave surface

the slightest rotation, be gently w ithdrawn until the concave surl:

Fio. rie—Posrmox oF THE GUIDE WHEN Foz. ri.—PosiTioN oF THE GUIDE WHEX THE
CATHETER 15 INsrRTED ALoNG Froor oF INFERIOR CATHETER 15 PROPERLY. INSERTED INTO THE NASO"
Meatrs, axp Has tiey BEpx Drawx Qurwarp PHARYRGEAL ORIFICE OF THE TUBRE.

UNTIL THE ARC OF THE DSTAL EXTREMITY HUcs THE This position of the guide corresponids with that of the
SUMEROPOSTERIOR SURFACE OF THE S0FT PALATE, beak when rotated to point C, Fig, 112,

This same position of the whole instrument is
shown in Fig. 108, and the position of the beak is
seen ot point A, Fig. 112,
of the curve firmly hugs the upper posterior surface of the soft palate
(Fig. 110). In this position the instrument is ready to be turned into
the orifice of the Eustachian tube, the mouth of which is easily entered
by the beak, provided the catheter is moved neither inward nor out-
ward during its rotation. To provide against such movement the part
of the instrument which protrudes from the nostril is grasped and held
in position by the thumb and forefinger of the left hand while the re-
maining fingers of this hand are supported against the patient’s head,
in which position the catheter is rotated outward by the right hand
until the guide points toward the outer canthus of the eye of the
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same side

Iig. 111 illustrates the position of the guide, while point C,

Fig. 112 shows that of the beak at the timé of the completion of the

[}I"[JI.'i!li[l.li't'.-

(b) Second Method —If for

any reason the first method should

l':u!{ the instrument should be rotated inward until the guide projects
horizontally toward the oppesite side, which will bring the beak to

6. r1a—THE POSTERIOR MARES AND
POSTERIOR-UFFER SURFACE OF THE S0FT PALATE
AxD Uwvura, sHowixc THE Ihrrerest Posi-
Tioss oF THE BEAK oF Tue Eustacuraxy Cate-
ETER DURING THE SEVERAL STEDPS oF 118 INSER=
FiOx [NTO THE .‘\:.-'l'-l:l!:']i.'\“"-':‘il:'.l.\l 1||-F|I'|:E-. OoF
THE TUBE.

A, the position when first inseried: the shank
of the inatrument lies upon the floor of the inferior
meatus, and the curve hu-n:s Lhe |_.|_|,~.I;|,-r|_|=u|_;|_-ri4;.r
surface of the zoft [M.L_'.q_'

If the instrument is turned from this posi-
tion toward the Eustachian orifice, ©, it will
usually enter this orifice when the position of the
guice shown in Fig, 110 is reached. B shows
the ]:::r:'uiiir'-n af 1|1q: beak when the catheter is
drawn forward until it closely hugs the posterior
end of the nusal septum (second method). 1f
rofated in the direction of C it will usually enter
the pharyngeal tubal orhce.

latter nu.'[hmi, because of the

pomnt B, (Fig. 111). In this position
it is withdrawn until the curved distal
end of the catheter hooks snugly over
the posterior end of the nasal sep-
tum. It is then held, as above de-
scribed, by the thumb and forefinger
to prevent either an outward or in-
ward displacement, while at the same
time it is rotated outward until both
guide and beak occupy the position
shown in Figs. 111 and 112.

(¢) Third Method—1f desired or
if required by circumstances after the
catheter has entered the nasopharyn-
geal space it may be pushed further
in until the beak touches the posterior
wall of the nasopharyngeal cavity. It
is then slightly withdrawn and rotated
until the guide points horizontally to-
ward the side to be catheterized. In
this pesition it is gently drawn out-
ward along the lateral pharyngeal
wall, the beak first passing the fossa
of Rosenmiiller, then rising over the
posterior lip of the nasopharyngeal
arifice of the FEustachian tube, and
finally dropping into its mouth; the
instrument i1s then rotated into the
position shown in Fig. rr1. This
irritation likely to be produced upon

the nasopharyngeal structures and the consequent possibility of the
patient coughing or retching, is not to be recommended except after
failure of the other methods already described.

Difficulties Sometimes Encountered during Catheterization.—
Undue anxiety on the part of the patient or a hypersensitive nasal
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tic or of operating under cocain anesthesia, Un-

a general anesthe ‘ | |
; lowed with equal success by those

doubtedly either method may be fol i
who have been trained to do the operation thoroughly by either the one

or the other plan. However, the clement of danger arising from ceneral
anesthetics, when administered for this particular class of surgery,

—
#l [

Fig. tar—PosiTion 0F PATIEXNT FOR THE REMOVAL 0F ADENOIDS UNDER A GENERAL ANESTHETIC

In this peaition the blood flows from toe nosieils cnd taus Jessens the danger of the patient inhaling it
into the lecynx, It is often preferabde and frequently necessacy to furn the paiient upon one or the other side.
Operations of this nature under general ancsthesiz are best performed by means of & curet with o bonnet (Fig.
T24], O with adenoid fq:-'r\i'r,:r::, !:E"i.',;, 123), since by either aof these nstruments the detached ]a;.'|n:*.rlr-:-:|3|'|}' is im-
mediately withdrawn, and danger from its presence in the throat is thereby avoided:

should not be forgotten, since several deaths, chiefly from chloroform,
have been reported.! Nitrous oxid, ethyl chlorid, and somnoform have
been extensively used during adenoid and tonsil operations, but their
effect is of such short duration that unless the operator is very rapid,

1 Hinkel, Laryngoescope, JTuly, 188, reported 18 deaths from chloroform anesthesia
occurring  during adencid operations between the years 18g2 and 18g8. Hinkel states

that the habitus lymphaticus, of which hypertrophied tonsils and adenoids constitute a
part, renders the child particularly susceptible to death from chloroform,
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the parts are sufficiently anesthetized, an assistant holds the child
upright in his lap, the patient’s legs are placed between the knees of the
fm‘-iz;tam, where they are firmly held, the child’s arms are placed along
its sides and across its lap, and the assistant locks the fingers of his
own hands over them. The child’s head rests upon the left shoulder
of the assistant, and a second assistant grasps the head on either side
and supports it somewhat vise-like. In this position the child is held
absolutely quiet, and cannot interfere with the operator at any period

Fig, 125 ~—MeTHOD oF OrEraTidG FoR ADENODS UNDER LocaL ANESTHESIA,
The correct size and shape of the curet to be used is shown in Fig. 137. The position of the curet in the
nasopharynx is shown in Fig. 128,

of the operation (Fig. 125). This position, which must be absolutely
maintained by the assistants, is entirely essential to rapid and certain
results, and no operator should undertake the performance of this
class of surgery unless he has at hand the assistance above described.
The faucial tonsils are first removed by means of the Mackenzie
tonsillotome (Fig. 126). The assistant who supports the child’s head
allows two fingers to extend under the angle of first the right jaw and
then the left, making external pressure over the seat of the tonsil and
forcing it somewhat inward at the instant the operator is ready to
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hat S e E 4] :
Lhal |:I.._~ d DOrtIon ol the :ull-nuuul can he gspcured at one cut, and il
: : L ol OF UL, and the
operation must therefors e oo o dad 15 -
PEralion must theretore B repeatec ur:a‘;\-r et ]Iix 5 ']"'|-;' I'--*u- lra
I L8] g i 4 "I.-\.

1 - 1
L 1 each case COULTe Very :
1 1 ¢ Case 1o I-.-I..!rL VLT !_'LI|!|L'|rr|'.'.'f.i-

should be of sufficient wi

g of the shanks upon the lateral wa

Is of the nasopharynx when the

curet 1s mnserted f an instrur t of proper si '
. If an instrument of roper size and shape be selected
it 1= |1 e moccthle e e e K L I
ays possible to cut away the entire growth at one sweep of

the curet (Fig. 128). g

In the removal of an adenoid by this method, the child’s head must

be held squarely toward the operator. lhe operator must insert the

instrument so that it will be kept exactly in the median line of the
I*.*;l‘.ln:-ll'.'r- Nnasopharynx, So soon as the curet i1s inserted behind the soft

Ilil[illl' it must be ||:'1--~-.:|

rd to the vault, and forward against

e the operator make

the superoposterior portion of the vomer. Shou
a sweep of the instrument before the cutting blade is known to be in

this position, only a portion of the growth will be severed. Should he

e the vault

- a 59 1 . 1 B 58 T E 1
begin this “sweep’ at the pomt shown in Fig. 128, and

of the pharynx continuously throughout its course, f

¢ whole growth

3 : : . Ry
will most certainly be removed e masse (Figs. 129 and 130), provided

the curet has been properly selected and is of sufficient width.
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Following an operation by any method, little subsequent treatment

is necessary further than to keep the patient quiet for from two days

Fiz. 128.—Prorer Posrrion ofF ApExom Courer ¥ THE Heumovaln or HyrErTROPHY BY OXE SWEEP oF
IXSTRUMENT.
Pattent in upright position. Curet must be of dimencions ample to surround entire growth. See Fig. 127.
Note that the mouth is open to its fullest extent and that the uvula and soft palate are crowded well upward.

Fic. g ~Lance Anexoin REMOVED EN MAZSE Fio. 130.—ApeExom Removen »y CURET FROM
BY ONE SWEEP OF THE CURET. Case sHowx 1 Fio, 11y,
Fype of growth when removed by this method. Actual size.

Actual size; child six vears old.

to a week. After removal of the faucial tonsils, an astringent and
antiseptic solution is prescribed:




















































































































































































ACUTE MASTOIDITIS a1

sflammation of the external auditory canal will, when severe, ::-['h.-n
be accompanied by a tumefaction behind the auricle which is sufficient
to cause protrusion of the ear and to give a deformed appuar:mr:'e to rl]u:
-dividual’s head. To the casual observer this condition looks identical
to that produced by the postaural swelling which sometimes takes }‘ﬂu.cu
during a mastoiditis (see Fig. 181), but the examiner can usually |:‘11chr-
entiate the one from the other if he will only remember that manipula-
tion of the auricle is accompanied by very severe pain in case the
swelling is due to an inflammation which is located in the m:.lernal
auditory canal, whereas if it be due to an underlying suppuration of

[JE T

Fi1e. rgr.—FPomTs oF Mastoin TENDEERNESS 18 ACUTE MASTOIDITIS
The uppermost X is over the site of the mastoid anwrum, the lower one is over the mastoid tip, and the
posterior one is over the point of exit of the mastoid vein. The hair of the whole head s clipped close and the
mastoid region is closely shaved preparaiosy to the mastoid operation.

the bone, as is the case in mastoiditis, the auricle can be retracted or
otherwise handled without causing the slightest suffering to the patient.

Mastoid tenderness is almost constantly present, but except in the
more severe cases, and where there is an accompanying periosteal
inflammation over the mastoid process, this tenderness is usually con-
fined to three small postauricular areas. The first and most common
point of tenderness can be covered by the ball of the finger and lies
directly over the site of the mastoid antrum. As will be seen by the
external markings which indicate the position of this cavity, and as
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through a fistula caused by necrosis of the Intervening tissues is rare in
acute middle-car suppuration. Rupture of the pus I{;le'sz upon the
mastoid surface or into the digastric fossa is much more mmrtinn |

The lymphatic and venous communications between the !-il]"l.JI:_'1-1II':'~i
of the temporal bone and cranium are intimate, and septic material is
sometimes carried to the brain and its coverings through these rhunm-].ﬁ.,
the result being a localized or general meningitis, a cerebral or cerebellar
abscess. Thrombosis of either the superior or inferior petrosal vein
or of the sigmoid sinus may also result from the adjacent rtn:;alcrir1 suppu-
ration. While these intracranizl complications are by no means rare
they do not follow the acute aural suppurations nearly so frequently -'.l:-:
is the case in the chronic forms of mastoid disease. : X

|
ar il_"‘:'
|

Axis of sinus groove
Infernnl sudifaes
meatus

Fig. 155.—CARIES OF SicMoiD Sinvs GROOVE
External cortex of anirum. Phlehitis of lntersl and | etrosal sinises and J-|:‘_:'_||_;r :I'-""f-l'l,.;:'.i.‘\.. {Wiarren Musenm,
Harvard Medical School. J. Orne Green Collection.)

A frequent termination of acute mastoiditis is the establishment of
the chronic variety, which will be subsequently described.

Treatment.—The management of this disease is abortive and
operative. If seen in the very beginning and it is intelligently treated
by the physician, many of the milder acute mastoid inflammations are
undoubtedly aborted or cured by means other than the mastoid opera-
tion. Free drainage through the middle ear and perforated drum
membrane is absolutely essential to a subsidence of the inflammatory
state of the mastoid antrum and cells. The first duty of the attendant
15, therefore, to ascertain by a most careful examination of the fundus
of the ear the location and size of the perforation in the tympanic
membrane, and if this is not already sufficiently large or is not favorably
situated, to immediately perform a free paracentesis. Following this
procedure a sterile gauze wick is inserted directly against the drum
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membrane in order to more efficiently empty the tympanic cavity of its
pent-up contents (see p. 259, Fig. 146).

It has in the past been a common practise to apply, in all cases of
mastoiditis, an ice-bag (Fig. 156), to the postauricular region, leaving the
same on constantly for a period of from one to several days. More re-
cently dry heat applied by means of the hot-water bottle has had its
advocates. Either cold or heat when continuously applied in this way
for twenty-four or thirty-six hours will produce a sedative effect on the
pain, and in the earliest stages of the ailment, no doubt, acts favorably
upon the inflammatory process. The question as to which of the two,
heat or cold, shall be applied in any given case, should be largely deter-
mined by the individual preference of the patient. Whichever one is
used should not be kept on con-
tinuously for more than twenty-
four hours, or at most thirty-
six hours, for the reason that
the benumbing effect which is
produced will often so mask the
necrotic progress of the disease
within the bone that both the
attending physician and the
patient may believe that all is
well, whereas the exactly oppo-
site condition possibly prevails.
Therefore after either of these
measures has been applied con-
tinuously for a day, the same
should be discontinued for one
night, when if the pain returns
in its former severity, the fact
would be highly significant of
an unfavorable progress. On
the other hand, if the former
5}1I'Ef_=ring does not return at all or only mildly, this fact, taken in connec-
tion with the coincident betterment of other conditions should be looked
upon favorably, and the mastoid heat or cold may be again employed,

The use of morphin or other form of opiate is sometimes advisable
fm"'! at tllmt‘ﬁ urgently demanded. The patient should not be kept under
Its continuous influence for the same reason that has just been given in
the case 'Df_ the prolonged applications of heat or cold. However, the
author believes it advisable at the onset of acute mastoiditis, if the

F16. 156.—~SPRACUES AvRAL Tok or HoT-wates Bac,
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the temporal ridge should not be packed. The periosteum of both the
5. dlrawn

anterior and posterior flaps should be seized with tissue forceps

out to a level with the skin, and two or three sutures of cateut should be

so accurately passed through both intepument and periosteum that a
perfect coaptation of this portion of the flaps is obtained and a union by

first intention will result (see Fig. |"T."
(=} i
|

15 1211

['he balance of the opening unsutured. Experience has

taught that the broadly open wound is not only more easily and pain

== P } il 1) 3 . ' H F 1
lessly dressed, but that it is also much more certain to finally heal com-
{ the progress of the healing is at

pletely, for the reason that inspection o

NasTOID WaouNm,

letached in the granulating wound and «

TN ','.<|I!:I| f:q. i

all times easy, and therefore early measures can be taken to correct any

(uest ionable tendency to repair that may arise.

trip that was inserted nto the external a
i removed and a fresh one

uditory meatus

The gauze s
hefore the beginning of the operation Is now
‘< inserted to the bottom of the canal. It is essential to pack this with
<ome firmness against the outer end of the j
for the reason that during the dissection of the anterior flap, dt
sart of the operation in which the flaps were formed, the skin and peri
osteum of this portion of the posterior meatal

osterior wall of the meatus

iring that

wall were separated from

snugely,

the underlying bone, and if the two are not now pressed together

4A
















—i——-:.ﬁ
e -

THE MASTOID OPERATION FOR ACUTE MASTOIDITIS 3

and in this way it has been known to reach the thorax. In any case
of discharging ear that is complicated by mastoid inflammation, it a
hard and painful swelling should occur below the tip of the mastoid proc-
ess (Fig. 180), together perhaps with increased temperature and rigor,
infection of the cervical tissues in the manner just described should be
suspected. Owing to the great depth of this accumulation of pus and
the tension of the intervening tissues, fluctuation is not present, at least
not as an early symptom. In order to prevent the dangers resulting
from the migration and dissemination of the pus after it has broken
through the mastoid cortex the condition should be detected at the
earliest possible moment, in order that correct surgical measures may at

once be instituted for its removal. Local applications in the form of

Middle cranial

Cartous fract with
rupture into i
aslric foszn

Fiz, 150.—Necwosis oF Mastom witn Roproee IXTO THE Ihcastric Fossa (BEzoLp's Apscpes) ann
. : LS INTO THE Mipoug Craxian Fossa,

Iz most interesting and instructive speci shows the direct course of the necrosis from the m stoid

th the cellular structure which is completely broken down, to ike digasiric groove in one ||i¢,:-.-.il:,|:

intecior thro

and to the cranial cavity in the other,

{Specimen of J. Orme Greene, Warren Medical Museum, Harvard Medical Sehoal
!iFlimL:Il!ﬁ or poultices should have absolutely no place in the treatment.
I'hat the abscess is present in any case is only proof that the mastoid
':_.J[Jt"l‘lLl]lﬁrl has been already too long delayed and that it is now urgently
indicated. In such cases the deep abscess in theneck is operated {:Ilr;ltlh;-
same time and as a necessary part of the mastoid operation. The mastoid
should he thoroughly opened and the tip completely removed, as has
f‘urr:n fully described above. Following this a L[J-['i.'l:‘h‘lll:f}]‘. prrfrn:hl;.' i]ul':
J'?Ht*r of the operator, is inserted into the abscess r'.'n'[t;.' at 1l.a:- huf}l?tc:-m
of the mastoid wound, and the tissues are by that ml'{!t‘.lﬁrf|i:-i..~'-{'c'1.t'ii. along
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THE FRINCIPLES AND PRACTICE OF OTOLOGY

(@) The short process and all or portions of the handle of the malleus
remain intact even when large portions of thé surrounding drum mem-
brane have been destroyed, the projecting handle with its remnant of

i |

Fio. 1o1~—Loss or Greater PorTioN OF THE Fio. 1o, —PERFORATION 18 ANTEAG-INFERIOR
MEMBRANA TENSA, DQUADRANT, NEAR THE Tyvidrasic QRIFICE OF TUE
The long process of the malleus remains intact. EvstacHian TuBRE.

membrane attached, forming a kind of peninsula, which will be seen
extending from above downward and backward in normal position (Fig.
___ 1g1). Sometimes in such in-

1 stances the umbo is adherent

. to the promontory, in which
. case the condition is not so
clearly made out by vision

alone, and when such is the
case the probe can be effici-
ently employed to determine
this point.

IPrEForRATION POSTERIOR

Fiz. 103.—Fositios of PaTiest's HEan WHILE INSPECTING THE Fio. 1o4. :
7o THE LIMBon,

Awrrriok PorTioN oF THE LIRUM MEMBRANE.
The face is turned somewhat away from the examiner.

(b) Perforation in the antero-inferior quadrant, near the silin:; cr:f
entrance of the Eustachian tube, the shadow of the mouth of which is
often visible if the opening into the drum cavity is sufficiently large
(Fig. 192). A perforation of the membrane in this locality is }3(?51 seen
when the patient’s face is turned slightly away from the examiner, who
looks along the rays of light, which should penetrate the depths of the
ear somewhat in the direction of the tip of the patient’s nose (Fig. 193)-




























CHRONIC PURULENT OTITIS MEDIA 341
irritati iseptic st ances, The sl st solutions are equal in
irritating antiseptic substances. The _ij?h_l solutions a l| |,
officiency to the more complex and expensive ones and the author has
secured as good results from the use of normal salt solution or boric

acid lotion as from any other he has tried. If the case should seem to

Fig, 203 ey METHOD OF ULEANSING THE EAR,

A phece al cotton of convenient size 15 folded into cylindric shape, grasped near iis distal end in the jaws

manner and the cotion is inserted gently bt

of the aural dressing-forceps, the auricle i reiracied in the usu

fiemly to the bottom of the auditory canal.  This procedure is repeated until the externnl meatus and fundos

al the ear are thoroughly dry.

require a stronger antiseptic, like bichlorid of mercury, it should not be
in greater proportion than 1:5000, and considering the short time that
such a weak solution remains in contact with the diseased tissues, it is

(-

Fio. zo4.—AURAL APPLICATOR.

clear that the antiseptic qualities of the drug will have little if any more
influence over the disease than would the simplest non-medicated, but
sterile preparation.

FiG, 3a5.—TIELICATE AURAL APPLICATOR.

The frequency of cleansing the ear is of importance. If the dis-
charge is profuse, foul smelling, and irritant to the tissues over which it
flows, it is wise to cleanse it away frequently enough to neutralize its
irritant qualities and to abate or lessen the odor. To accomplish this
may require three or more daily treatments. In those cases where the
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against the inner tympanic wall is likely to cause the patient to be giddy
or even to loose consciousness and fall in a faint. This symptom 1s so
constant and pronounced in some individuals that 1t becomes impossible

Fio. 2e0~—Coaoxn Avurarn ArPLicator Bext AT Thie 7o NEARLY A RIGHT ANGLE.
The bent portion should be 4 or & mm. in length. When armed with & small tuit of cotton, as shown, this
:ii.|1|.[:||: instrument is most valuable 0 o carrier for medicnments into the attic.

to syringe the ear, even though the act be performed with the utmost
gentleness. The proper method of cleansing a discharging ear by
means of syringing is shown in Fig. 210. The common urethral

e ——

I'to. zro—METHOD O0F EFFECTIVELY SYRINGING THE Eaw.
I'he patient supparts the pus basin while the operator retracts the suricle with one hand and uses il i

i y : : ; > : il £ LI kL L, 1€ BATINSe
with the other. . Allpost's syringe in use,

syringe which is much in use (Fig. 211), is not an efficient Instrument
for aural syringing, and should never be recommended for that pur-
pose.
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fron
n ulceration, the damagg resulting from entrance of purulent material

into the mastoid antrum is not likely to bé great. When
any portion of this protective membr .
contact of violently septic j

however,
ane becomes necrotic from the
‘ s or from the retention of pus or other
E]uul under pressure, the underlying bone is then open to invasion and
its death by necrosis will in due time take place.

Normally, the cells of the mastoid process from antrum to tip are

I communication with each other, and, therefore, pus that has once

M ustoid

Frc. zeg~—CHoLEsTEATOMA OF M agrom CArIES oF Tucriar Fossa,
(Warren Museum, Horvard Medical School,  J. Ome Green Collection,)

entered the antrum may find its way by gravity into all these air spaces,
where, because of its dependent situation, it is most likely to be retained
to establish that pathologic condition which is characteristic of chronic
mastoiditis.

PE.thﬂlﬂg}'.-—i'm‘frs and Necrosis of the Temporal Bone—Of all
the cranial bones the temporal bone is the most commonly attacked
by osteitis. Circumscribed areas may be destroyed or sometimes
destruction of the whole temporal bone occurs.! Caries is common in

! “Necrosis means, in contradistinetion from carics, complete death of the bone, which
is brought about through a disturbance in the nutrient vessels with final abolishment of
the circulation. A reactive inflammation takes place in the region immediately around
the area of diseaged bone.  The bone, robbed of its nourishment, dies within the walls of
reactive pranulation tissue and for lnck of vessels no resorption takes place, so that the
dead bone lies in a cavity

A third process siands between caries and necrosis, called caries necrotica, which
process is common in the temporal bone, found principally in the region of its pneumatic
cells, where through caries the continuity of the thin bony plates are dissolved and the

bone becomes filled with granulations."—Suppuration of the Labyrinth, E, F. Friedrich.
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the recessus epitympanicus, the antrum, and in the malleus and incus.
The stapes is rarely attacked. TFirst, the mucous membrane becomes
infiltrated with pus and iust as soon as the discase has reached a certain

sntensity the mucoperiosteum ‘s in no condition to nourish the bone

Fic. 2 _Caries oF WnoLe AasTom.

(Warren Museum, Harvard Medical Schoel.  J. Crne Green Collection.)

sufficiently. As a result the superficial part of the bone dies, appearing
whitish, porous, crusty, and chips off easily. Then the caries extends
deeper and deeper into the bone until it breaks through the cortex,
forming one or more fistule (see Figs. 223 and 224). By carious soften-

Fig. safh—Capres of Tyumraxic Roor., Magroin OrFeraTiON axD TreErmmixa ;. Mesivormis; FaTar
ing the normal middle-car spaces may be greatly enlarged or be united
to other cavities by destruction of dividing septa; thus, caries of the
antrum may break through into the middle cerebral fossa (Fig., 226);
the posterior cerebellar fossa (Figs. 227 ) iy

I or cerebellar fossa (Figs. 227 and 229); the tympanic cavity
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I1g. 228); the external lateral semicircular canal to the vestibule: the

mastoid cells, and external auditory canal. Pressure necrosis mav take

FiG.,

—iCARIES OF S10M0ID AND PETROSAL GROOVES, ALSo of Exteaxarn CorTex. Mexmsoms.

{Warren Museum, Horvard Medical Schoal.  J. Ome Green collection

place through insufficient drainage of the products of secretion (Fig.
230). Bone is especially attacked in tuberculosis, scarlet fever, and

measles, less often in typhoid fever, influenza, and diphtheria.

I-:u-ur

Ric

Fio. =228 CARIFS OF T YMPANIL I L.OOR,

(Warren MMuseum, Harmard

Through pressure by cholesteatomata {see Fig. 231) necrosis of
the hone takes place and great cavities are gometimes formed, even
extending far into the cranial cavity. Of the general diseases syphilis
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causes caries especially in the gummatous stage, next most COMMmOn &
tuberculosis causing cheesy destruction of the tuberculous inflamed
tissue. In syphilis and in tuberculosis there may be periostitis of the

squama without disease of the middle ear.

5 aniruaim

Eroiive

i
b
I
Fic. 220.—CARIES oF Siosom Groove. PHienms of LaTERAL SINUS.
(Warren Museum, Harvard Medical School.  J. Ome Green Collection.)

| Symptoms.—Many individuals who suffer from chronic mastoiditis
' make no rump]uinl whatever concerning the ailment, except it be of the

aural discharge.  Of this latter some speak trivially, while others because

of the insignificant amount deny the presence of the discharge. Except
.
|

Fic. 2z0.—Laroe Cavity 1% Mastomn Proce DUE 7o PRESSUR

at the time of an acute exacerbation of the chronic trouble, at which
7 e ’ : =y s b i - s L L3

time inflammatory swelling and retention of the pus results in pain
either deeply in the ear or over the mastoid—should a rupture have
taken place through the cortex and a periostitis and postaural swelling

24
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be set up—the patient is comfortable and follows his usual voca-

tion. There is, therefore, se any definite forewarni
, therefore, seldom any definite forewarning of the

process 15 taking place in the
deep-seated parts of the ear, and in the

fact that a slowly advancing necrotic

very midst of structures

[hin
legmen
Beginning
carnes
Aren :.[
I||'.r||3i:\
Tip
Fio. 231.—Case or PrEssure Necrosis reos CHOLESTEATOMATA.
{Warren Museum, Harvard Medieal Sehood, . Ome Green Collection,)

the invasion of which may, at any time, lead to serious or even fatal
consequences.

The character of the aural discharge, the presence and appearance
of granulations, polypi or fistula, or, indeed, of all the objective symptoms
that are found in the middle ear and auditory canal of those who are
subjects of chronic suppurative otitis media, are observed in cases of
chronic mastoiditis; for, as previously stated, the one disease is a sequel
to the other, and the symptoms of each are, therefore, in a large measure
identical and often entirely inseparable.

Although, as has already been intimated, mastoiditis may have
been present many years in a given case, its existence may not be sus-
pected by any one unless something occurs to interfere with the previously
free drainage from the middle ear or unless there is an extension of the
disease to the meninges or lateral sinus; unless the facial nerve, peri-
osteum, or cervical lymphatics are involved; or, finally, unless there is
absorption of septic material into the general circulation with resulting
systemic disturbances.

In addition, therefore, to the symptoms already narrated in con-
nection with chronic suppurative otitis media (see p. 325), the occur-
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its former attachment to the annulus tympanicus. In case the tympanic
membrane is partly present it is advisable to incise the canal walls at 5
right angle to its axis just exterior to the tympanic ring, since if one or
more of the ossicles are present and attached to the remnant of the drum
membrane, it would be possible to wrench the stapes from its position
il the above incision had not already separated the drum membrane
and its essicular attachment from the in:n-gunu-ru;zr}' lining of the canal.

After the flaps are reflected the landmarks of the exposed m:
are discernible, provided all the bleeding points have 1|

15toid
een  clamped
and the accumulated blood has been absorbed by the gauze. The
chiseling of the bone is begun at the same point and the mastoid antrum

Middle cere
bral |

Mastowd

FiG. 341.—EBURNATED MasTomp PROCESS, NOT A S1NGLE CELL APPEARING 1N THE WHOLE SECTION

15 opened in exactly the same manner as previously {h':-'.['riltfl[.'f[ and
illustrated (Fig. 168). If desired, however, the superoposterior “.-a“
of the external meatus may be cut away together with the :ulju[mn;z:'
bone at the same time that the wound is deepened in the direction of
the antrum. In operating on the acutely inflamed mastoid it is quite
a common occurrence to uncover superficial cells immediately after
the cortex is chiseled off; but such cells, lying so near the surface, are
much more rarely met with in the chronic case when performing the
radical mastoid operation. In this latter class of cases whll-rr llhfcrf:
has been a long-continued inflammation in the bone, granulation tissue
sometimes fills the mastoid cells; this later becomes fibrous, and after a
long time ossification takes place and many of the cellular spaces become
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abate its function. In case the latter is the' cause, the paralysis of the
muscles supplied by the nerve will usually be gradual in its development,

Fig, agB—I AC1aL Pararveiz Brsvirise reom Ep-
FHELTCSLA.,
(See Fig. to.) Shows appearance of foce when patient
attempis to wrinkle the forehead.

and the loss of facial movement
may not be noticed for from one
to several days following the
mastoid exenteration.  Should
the nerve trunk be severely con-
tused or entirely severed during
the operation the facial paralysis
will be complete at once, al-
though it will probably not be
detected until the patient begins
to arouse from the anesthetic.
The prognosis as to the res-
toration of function in postopera-
tive facial paralysis depends upon
the nature and severity of the
cause. If the injury to the nerve
is trivial or if there is only a
traumatic neuritis with effusion
into the sheath of the nerve, a
partial or complete restoration

of function may be expected in from six months to a year. If,
however, the nerve has been greatly contused or completely severed

Fio. agp—Varvine Faciat EXPRESSION AFTER DisEask 0f INuRy 70 THE FACTAL NERVE.






















COMPLICATIONS OF SUPPURATIVE PROCESSES IN TEMPORAL BONE A4IT

perforation of the bone outward often takes place, whereas, perforation

throueh the teemen into the cranial cavity or into the groove of the sinus
{w] [,

Middle core- b

hral fossa
iy
-4

Thick external
attic wall

Suleus
. icus

FiG. afiz—Secmox oF Skuin 15 Praxe oF Extermat Avoimory Meatvs axp Tyseanic CaviTy.
Note thinness of tegmen tympani and thickness of bone external to tezmen over external auditory canal.

is perhaps more rarely observed. This being contrary to what should
be expected concerning the direction of the perforation in view of the

: Tegmen celluli
Crapiol Cavf—
; — v 5 : 1 Cerebellar semi-

* | circular canals 4
it — TIniernal audi-

— lory meatus
o,

FPrneamatic
cells

Floor of vestibale

Frc. 204 ~—5HOWS FIRET, A PAPER-THIN TEGMEN CELLILI AND SECOND, THE 501 anp THick Bose 1w
WHICH THE VESTIBULE AND SeMiciRcULAR CamMaLs Lie.
Compare thickness of the tegmen with that of cortes,

anatomic facts stated above, it must be that either the erosion through
the tegmen or sigmoid groove is sometimes overlooked by the operator
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CHAPTER XXXII

INTRACRANIAL COMPLICATIONS (Continued)

SINUS PHLERITIS AND SINUS THROMBOSIS

TaIs is the most frequent of the intracranial complications and,

like the others, occurs oftener than has heretofore been recognized.

a sinus thrombesis in any given case of suppura
ells must depend largely upon the location of
igmoid sinus groove. Hence, if the cells

large and are separated from the groove of the sinus by only the

Middle Tossa

Mastowd cells =1 I
Sigmokd suleus

1 TR Iii: cedl

Fia. a6z —Spows THix WALL BETWEEN S1GMOTD SIN0s ann MasTom CELLS.
(Warren Muzeum, Harvard Medical Schoal.  J. Orme Green Collection.)
thinnest osseous’ partitions, as shown in Figs. 265 and 266, a sinus
infection would be very probable in case of mastoid suppuration
LI W iy 1§ 1 : 1 - : 1 I
whereas if the mastoid process is eburnated, as in the illustration
shown in Fig. 241, it is scarcely probable that sinus infection would
ever occur as a result of mastoiditis.
Pat F—Sinus 515 1
]a_ hology.—Sinus thrombosis is usually secondary to diseased bone
overly 1 T
erlying the sinus (see chapter on Bacteriology). The most common
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site for the infection is the sigmoid portion of the lateral sinus (Fig.
ttozz7). Thediseased bone or extension of thrombi
through small vessels leading from the diseased focus to the sinus causes

: 2
205> seealso Figs, a2

a sinus phlebitis (Kérmer), and the phlebitis may set up a mural throm-

bus which continues to grow either with the blood stream or against it.
This thrombus is always infectious, although the newly formed ad

vancing end of the clot may be sterile. The thrombus may cause

Middle cerelirnl
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By +] Ceser ™
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sudden obliteration or may gradually block the sinus. The thrombus
mav extend backward to the torcular Hn:*l'u‘:rh'"!i and even into the lateral
cimus on the other side. The thrombus may extend into the superior

or inferior petrosal sinuses (Figs. 268 and 269), 10 the cavernous sinus,
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to render the sternocleidomastoid muscle tense and to place the deeper
structures in the most favorable position for the operation. The vein
in the upper part of the neck runs parallel to the course of the anterior
margin of the above-mentioned muscle (Fig. 271), and hence the latter
is used as a landmark. The vessel is most usually ligated below the
entrance of the facial vein, and hence the incision into the neck is begun
at a point on the anterior margin of the muscle horizontally posterior to

Platysma —
Subculaneous fat =

Mylohyoid muscie -
Digasteic muscle

Farial vein == - o8-8

Hynoglossul nerve b
}pmi.i.lmu;l.l vein I_- =
Internil carolid ariery [ o
Facial artery
Internal jugular vein | =
Superior laryngeal nerve
Vagus nerve &
Thyroid vein .
Longus colli: muscle
Internal carodic artery |
Sternohwaid muscle =

Sternocleidomastoid §
muscle §

Trapezius muscle |

Internal jugular vein

Clavicle

Fin. a=1—THE InTERNAL JUounar VEN AxD ITs SURGICAL RELATIONS 1N THE TRIANGLES OF T NECK.

the angle of the jaw and is extended downward parallel to the sterno-
mastoid for 14 or 2 inches. In the worst cases it will be necessary to
carry the incision to the clavicle. The skin and superficial fascia and
the ']Jiul}-‘fima myoides muscle are divided by the scalpel, but as the
deeper structures are reached the dull dissector or ]‘mnd?v of the sca'i|.ml
should be substituted; finally, the common sheath of the jugular, carotid,
and pneumogastric nerve is opened upon the grooved director (Fig. 272).
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removed to permit palpation of the exposed dura, ﬂuctualiﬂrf may be
detected in the protruding part. In case none of these conditions ar{:-
found present it may be reasonably supposed that the extradural :1hsq:f:5~;.
was the sole cause of the previous intracranial symptoms, Ell':ld the operation
may, therefore, be concluded by placing a thin WiL'k‘ c:-f_ iodoform Fau:—:c
bet:m:un the dura and bone, after which the mastoid is dressed in the
usual manner. Should, however, the examination of the exposed dura
indicate the presence of pus in the brain, this must be at once evacuated.

Treatment of Temporosphenoidal Abscess (Fig. 27 5).—If the dura
mater at the seat of the exposure above the mastoid antrum or GF tha.t
overlying the attic of the middle ear is black or grayish and bulging, it
chould be incised in this location even though it is afterward deemed

Median fissure

Posl. portion
temprosphic-
noiclal lobe

O pening into
abscess cavity

Mecdulln
oblongiin

Fig. 235 —LAERGE TEMPMOROSFRENOITAL ABSCESS,

advisable to trephine the skull at some point above the external auditory
meatus, and to connect this latter opening with the mastoid wound below.
The author is aware that any method of operating which provides an
opening into the abscess so as to connect it with the mastoid wound is
open to the criticism that the latter is a septic cavity which remains a
constant menace to the subsequent healing of the cerebral abscess.
Nevertheless, when the abscess is located over the tegmen antri or teg-
men tympani, as above described, the advantage secured by the drain-
age of the bottom of the abscess into the mastoid wound is so great
that the objection of likelihood of reinfection is of minor importance.
Especially is this true when the precaution is taken at the subsequent
dressings not to disturb the cerebral wound until the cavity of the mas-
toid has first been cleansed and packed with iodoform gauze.
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bone in a backward direction, as above advocated. When this plan is
chosen a flap of the skin and soft tissues extending to the bone is
turned upward. The center-pin of the trephine is then placed on
the bone at a point 1} inches posterior to the center of the external

; h below Reid’s base line, at which point the an

meatus, and 3 n
terior edge of the instrument will not injure the descending portion
of the sinus. In this position the upper edge of the trephine rests just
below Reid’s base line, and hence the horizontal portion of the lateral

sinus will lie above and well out of harm’s way (Fig. 279). A button of

FoR OPENING THE

0 Lhe foor af |

l_mm- is here removed and the opening may then be enlarged with bone
torceps backward and downward as far ;n—; NEecessary, or -:1 [l.'iiﬂ-l. to the
L'.‘H_L'rﬂ '.%HLE Ui inches of dura are exposed in a vertical and anteropos-
terior direction. FEnlargement of the trephine opening in an :murh.nr

lirection is not usually advisable on account of the course of the sinus in
e . 13 I
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in those cases where there is an oversecretion «of mucus, which fills the
Eustachian tubal orifice and perhaps extends for some distance inward
toward the tympanum. In such instances it is desirable to use air
alone until the tube is blown free from mucus, after which the kev in the
bottle is turned and the tympanic cavity is inflated with the medicated
vapor. Should neither of these methods result satisfactorily or should

o, zgz—LENCH'S VAPORIZER WiTH CATHETER ATTACHED KEADY FOR INSERTION.

it be found that the Eustachian tube is so narrow that but little or on
air can be injected through the catheter into the tympanic cavity, the
inflation must first be preceded by the passage of the Eustachian bougie
{]"]'j_g. jf;.qﬁl.

The technic of introducing the Fustachian bougie should be executed
with the greatest precision and gentleness, since otherwise abrasion of

I - R
203, —LEUSTACHIAN BT

the mucous membrane of the Eustachian tube may be produced, and
subsequently, during the inflation through the tube, a quantity of air may
be forced through the rent, under the mucous membrane, and a trouble-

some or even dangerous emphysema may thus result. All nasal and

nasopharyngeal mucus should be first removed by spraying the nose

i 1 ae . Lo AT RO
and nasopharynx before the attempt is made to pass the bougie. FPar



CHRONIC NON-SUPPURATIVE OTITIS MEDIA 403

ticular attention should be given to this latter cavity, especially in the
region of the mouth of the Eustachian tube.! A Eustachian catheter 15
selected with a short shank and a beak of long curve (Fig. 1o6). The
caliber of this instrument should be large, in order to permit the passage
of the bougie without the necessity of any undue forcing. The bougie
is then dipped in vaselin and passed through the catheter until its tip
appears at the mouth of the beak, but does not project from it. The
catheter thus prepared is next inserted through the nostril in the usual
way (see p. 185), and when the beak is known to have entered the
pharyngeal mouth of the tube and to fit snugly and deeply into the
tubal orifice, the bougie is gently pushed inward through the catheter
for a distance not to exceed 1} in. (Fig. 294); the distal end of the

bougie meanwhile traversing the length of the FEustachian tube. During

R AS SEEN IMMEDIATELY AFTER INSERTION.

The hougie projects from the catheter 1} in.

the successful passage of the bougie the patient complains of a slight
stinging pain in the ear, neck, or occiput, and sometimes in the 11_-¢*L-E1,
whereas if the bougie has doubled upon itself, as it may sometimes
do, and its point has returned into the nasopharynx instead of pur-
suing the desired course, the patient will complain of the pain in
this latter region instead of in the former, as above stated. The chief
means of knowing that the bougie has taken the desired course through
ﬂu- Eustachian tube are furnished by the location of the pain i]m'ilng
|_|:< passage and by the distance of its insertion :'{:l]:m'fn;,r-lhv proper
ITEETH[]LIL'[]'[!TI of the catheter. In case the posterosuperior quadrant
-.:}1 the membrana tympani is atrophic and semitransparent, an exam-
ination of the fundus of the ear while the bougie is in place may

I'Tn the very chronic stages of the dizease no secretion will likely be nresent in 1|.:,L.

neighborhood of the tuls rifices, and t ¥ i
1 the tubal orifices, and the cleansing part of the procedure iz, therefore

UNNECCssary.











































































































































































CHAPTER XLVII

LABYRINTH SUPPURATION WITH CARIES AND NE-

CROSIS OF THE PETROUS PORTION OF THE TEM-
PORAL BONE

InFECTION and subsequent suppuration within the several channels
and cavities comprising the labyrinth is now known to occur with
considerable frequency. Greater attention to diagnostic methods
in the examination of the middle ear, together with more frequent and
extensive operations upon the temporal bone for the cure of suppurative

B Exicrnal audi
tory meatus

Fig. 304, —CoMpoUsD FRACTURE OF PerTRous PoRTIoN oF THE TEMPORAL BY L.EAD BUOLLET.
(Warren Museurm, Harvard Medical School.  J. Orne Green Collection,)

diseases within, have not only demonstrated the frequency of internal
ear suppuration but have also stimulated operators to greater su'lft'i_lj.'
in determining the correct methods of cure. Indeed the successiul
invasion of the labyrinth by surgical means may be classed among
the greatest of the many recent achievements of operative otology. ['he
cause of such suppuration may be a previously existing middle-ear

Sl
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discharge, or it may result from severe injuries which cause fracture
of the temporal bone, as in Figs. 304 and 3o5. .
Symptoms.— The subjective symptoms of an iﬂf{'{fll{ﬂ_l and subse-
quent suppuration of the labyrinth are of themselves but little or not at
all different from those occurring when the middle and inner car are
svolved from other causes. The patient complains of deafness, aural
discharge, dizziness, some degree of tinnitus, pain, and frequently of
facial paralysis. The deainess may
appear suddenly in the course of
what is believed to be an ordinary
case of suppurative otitis media and
may vary in degree from a moderate
impairment to a total inability to
hear. The affection is usually uni-
lateral. Head noises are, as a rule,
less troublesome in this disease than
in other affections of the inner ear,
possibly for the reason that the
auditory nerve terminals were in
the beginning of the discase de-
stroyed. When the semicircular

canals are involved the amount of

—[CasE OF TRAUMATIC MASTOIDITIS,

vertigo may be so great as to compel F10: 305

LanvrinTHINE SuprunaTion, TOTAL IMEAFNESS
th Dfﬂ ient to r(‘lﬁiil;h for a CL}HH{E[- 1% IxjorEn Eax, axn Facian PARALYSIS ON AF-
erable time in a recumbent position.

Pain is present on the affected side when the labyrinthine suppura-
tion has been of such severe character as to cause caries or necrosis of
some part of the petrous portion of the temporal bone. When a seques-
trum is forming and during the process of its separation and expulsion
there is of necessity much irritation or actual injury to the sensory
nerves supplying the parts, and as an inevitable result more or less pain
is present, and severe hemorrhage. The pressure resulting from the
excessive growth of granulation tissue or polypi from the environment
of the sequestra is also responsible for the pain in many cases.

Facial paralysis is a symptom of nearly all cases of labyrinth infec-
tion in which there is subsequent suppuration and necrosis. The
location of the facial nerve in its tortuous course through the petrous
bone would render its injury an almost certainty in every case of exten-
sive necrosis and sequestra of the labyrinth. Of 35 cases of labyrinth
suppuration and necrosis reported by Bezold, there was only partial
facial paralysis in 6; whereas in the remainder there was a very decided
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