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otheérs mentioned) was heard from vertex and teeth. The
tuning-fork C* was not heard at all. The shrill whistle
of a distant factory was heard. Their own voices the
patients could scarcely hear. In other cases of total or
nearly total deafness of both ears, in which also only the
large tuning-fork C was heard, the writer found some-
times a preponderance of bone conduction over agrial in
one ear, while the other ear gave 1 opposite result.
Gradenigo (op. cit.), who used tur orks of the same
size and make as the writer, obtair i - results from
his experiments. The examination of children with tun-
ing-forks is, however, in most cases, very unsatis
in its result s many of them are aj uallutu and w!ill‘.\-r—
ent, and can rarely be induced to produce, by ng
the tone of the fork, and one is, therefore, never certain
whether they hear the fork or simply 1 its vibrations.
The objective examination of the ear may reveal a
pntutl\ normal condition of the drum membrane, the
tympanic cavity, and the Eustachian tube, or ev idence
of present or past disease of these structures. Acute
catarrh of the middle ear will be found present in an in-
considerable number of cases, and change
membrane, evidently the remains of by
many others. Symmetrically placed areas of redr
{localize i on the posterior and upper w
in close proximity to the drum membrane, in both exter-
nal canals, were observed in a well-marked ecase of this
disease by Buck (Transactions of ican Otological
Society, 1889, p. 62). Disease of the naso-pharynx is as
often present as it i ) 3 ng uleers of the hard
and soft palate, y nd necrosis of the naso-cranial
bones, and v ation of the larynx will be found in a
1mll pn entage of the cases.
of the peculiar raffection under notice
o difficulty if, in addition to th
riously des ed, T Sy mptr:"\' €
hereditaria tarda are present or have pr 1
trouble. In addition to 111(- 3 diw:l-:L'a -IIL ady men-
i : g nflamma-
tion of the knees or ot £ he knees are
often very much enlarge
ful, but there is rarel; : e dis
usually passes off in the . leaving
the joints apparently in as good a (w'l-hnwn as v were
re the attack. Nodes on the long bone
infrequently present. With regard to the ',n-(-nli;u‘iwin-:-
of the teeth, Hutchinson says: “If the upper central in
isors are dwarfed, too short, and too narrow, and if they
lay a central cleft in their free edge. then the diag-
nosis of syphilis is almost certain. 1f the cleft is present
and t'm_wu\ arfing absent, or if the peculiar form of dwarf-
ent without any conspicuous cleft, the diagno-
y still be made with much confidence Perforating
of the hard and soft palates, deep ulcers of the
pharynx, caries and necrosis of the naso-cran bones,
and laryngitis are less often seen than the other affections
above mentioned. The patients, moreover, often have
withered and old-man-like features, a peculiar square
form of the forehead, prominent ntal eminences,
n nose, and scars about riu angles of the mouth.
ard to this -ase Hinton ** remarks that he
knows of no other affection, L-,\L:_-IIY fever, which in a
person under twenty years of age brir on a deafness
so rapid and complete, and Hutchins : that it may
be broadly stated that if a child or young person, \\1IJ|
out either ache or otorrhoea, becon quickly
completely deaf, the ent isalmost certainly syp lhlifie.u
The writer has, however, recently met with two ecases,
both in vigorous boys, without the s ) (al syph-
ilis, in whom nearly to eafness was wve !‘_\' ly de-
veloped while they were 3 t health. lisease
of the middle ear could be and no febrile dis-
turbance preceded or accompanied f{ nset of the deaf-
Examination failed to 1 al intracranial disease
ne, and none has developed since. > parents
boys absolutely den i
. otologists have doubtless met with similar
have, like the writer, come to the conclusic

hereditary syphilis of the ear cannot be diagnosed from
the symptoms prese nted by the ear affection alone.

From the ordinary cats irrhal inflammation of the mid-
dle ear (from which sy ;-inh ic children are no more ex-
empt than others) the disease here described can be read-
ily distinguished by the clinical history and the results
of the loecal treatment.

In the absence of post-mortem examinations of the

ns of hearing of typical cases of this disease, the
writers on this subject are divided in the opinion as to
the seat of the lesion Hutchinson thinks it tolerably
certain that the internal.ear or the nervous apps i
the seat of the affection, but as to the exac i
nature of the morbid process he still in doubt,
most English writers are of the same opinion. P nl:[/ur
and Schwartze do not hesitate to speak of > disease as
inherited syphilis of the labyrinth, and Gradenigo calls
it a syphilitic otitis interna. The w that both the
conducting and the 1 ous apparatus are liable to be in-
»d in this disease is held by Hinton and others, and
v has come to the coneclusion that the disease is one
r of the peripheral and not of the central part of
oan of hearing. The view expressed by the writer
that disease of the nuc lei (-‘ I]w audi-
tory nerv g be the cause of the . he has
now .111.11\ loned and a larger experience and further
study of the c se leave but little doubt in his mind
that the labyrint ;s involved in all cases, and that in
many, both g he :ui:.lnll ear are the t of the
morbid process. The : arently normal state of the ac-
i yarts of the mi B ind in acute cases,
t he total deafne for the voice with which
ng evidence
d the ab-

> n-uh-: f tu tests cannot ]w ut il-
have seen, in tlu- set went of the
to the " the dise: g i
ences nt lisease of the middle ear . is
]'ﬂc’lll\ﬁ_{l
) al treat-
ment i '..' »-ear affection of children, moreov

is rarely fi by improvement in the he eve

in the cas -h, under it, the objective si of the

mmation of > iddle ear, with
perforation of the drum membrane, which developed in
several of the writer’s cases years after the attack which
troyed the hearing, may have been due as well to a
dual increase in the inflammation of the lining mem-
brane of the middle ear as to an ex ion of a munirnt
inflammation from the inner ear to the tympanic cavity.
Treatment is ger ly regarded as of ne avail in any
except very rec >, Hutchinson 'Jk< it more
than jn.qiﬁgﬂxlw-. 1 ¥ rd to the ter results in
prospect, in early stages of ear ul]a > of Thh type from
‘nhx rited taint to (wl] ¢ ',-l to bed and induce
alism quickly. app h: .ported a case in which
e occurred unc 1L<"I. 3 ¥ v; but the writer,
who adopted Hutcl on’s advice in a number of cases,
has been unable to arrest the progress of the ¢ n a
one. The iodide of potassium has be -iven in
such cases I-\ the writer for many years, and sometimes
with _apparent ‘wm fit \\'hh’h ]|mn ver, was generally
transient. Buck s: llow the ad-
minist » rin g ally incy ng doses
gz XXX j :
disease is | ent, 1 be Ill"[:ll by inflation and
other mear inw: even in cases o iarke ll evi-
1 - affecti

‘hrl do

Cases, ¢

> to try it.

en good
» yapor into the
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EAR DISEASES: TRAUMATIC AFFECTIONS.—For
the sake of orderliness and convenience it is proposed to
injuries to the different parts of
the following heads: Trau-
Traumatism of the External Au-
aumatic Perforations of the \[( mbrana
. Gunshot Wounds of the Ear,
f the Skull involving the Petrous Portion of
Bone. )
Awuricle.—The exposed position of
] i v liable to various forms
of injury. 1e importance of these injuries de
entirely upo > exte > deformity. Supe
sruises and li forms of ¢ ion generally fade
i i sfigurement Perichon-
r sne rarely follows the 1i
injuries, h.u: if t]l, cartilage has been weakened by
vious disease te nrl- ncy to :‘lr---mﬁml is thereby much
i ased ] 1 re frequently T
0 >ture of the cartilage
n when the violence has been very
Inc 1—a~l w(»m_n.\ even wher e has been more
Union occurs
of the wound are brought
pted sutures under strict antiseptic
the lobe of the ear is a practice
mmation, ¢ rene, and pos-

1 as cleft ear,
rrected 7») 1 plastic operation. Where the lobe is torn
r cut, the - r»t the wound should be brought to-
and . The absolute loss of the auricle
om any se does not appear tn affec ¢ hearing
power bl )
replacing t d member, atre of the au .
r i healing. Should
impossible, an : made of papier-
i > substitute.
Tnmm 1‘1c hs Lm 1toma auris, or othsematoma, is cat
: of injury ‘;1.(1 1: more tu‘-.unmh’
lh an on the (Inm on Ius
I: is characte :d in n cases b\ a1
between th chondrium and cartile
violence be \
ers of the ca age, or it may be simply subcutaneous.
The tumor is a circumsecribed swelling of a bluish-red
color and appears most frequently in the f triangu-
laris and scaphoidea. It is rarely fluctuating and is hard
or soft to the touch. Considerable pain and a feeling of
fulness and heat are usually experienced during its de-
velopment. The entire auricle is but seldom involved.
1 of the ";m:::li!lrﬂ:-:l‘r fluid will insure
tution of the part, but 1|aw1 fect absorp-
tion will, on the other hand, nization of the
fluid with cicatricial thic l\» ning, contraction. and atrophy,
producing a shriv o well known to pug
—rhe shrunken or | YWer ear. e lighter forms of
aumatism 1e auricle rar require any treatment.
In hsematoms e tment s 1ld be expectant, and if
ri it i - not to interfere at ali.
tend to incr the effusion
Evacuation of the
when positive
reatment fails to
ation of ice, or ice water by
the use of Goulard’s solution
f the inflammation and pain.
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have been reported. The danger of such wounds lies
principally in ulceration of the cartilage and in the de-
ve lupuuni of general toxsemic symptoms.

Traumatism of the Auditory Canal.—Traumatism of
the auditory canal is more frequently seen in the osseous
portion and is commonly due to rough and over-zealous
efforts made in extractine foreign bodies, or to the use
of lmhpl]h knitting needles, d the like, for the relief
of ite o }1;||111(-. of the c nous canal almost
an extension of traumatism of the

-ally due to indirect forms of
\wl:*n and are i 3
of the base of the skull. A blow or 1
the point of the chin m: fracture one or both osseous
canals, and such a fracture may or may not involve the
us walls of the tympanum. Rupture of the mem-
v tympani, w rly always ent, is a
constant factor. The sw g and seration of the
membranous canal make it very difficult to verify the
presence of a perforated drum membrane. Bleeding
from the canal is always present, and when the soft
parts have been badly torn the hemorrhage is consider-
able; but its profuseness by no means proves the exist-
snce of a fractured base. The escape of a watery fiuid
from the injured ear is commonly considered to be a re-
liable sign of such a fracture. 1l paralysis usually
complicates the severe cases, an yecasionally loss of
taste is observed, from involvement \11 the chorda ty mpani
nerve. The ‘\El}\hk tive sy mptoms in the light fo
trauma are transient. Des sS 3 -onstant ti
ium are liable to become per: 1t if the labyrinth
in any way involved. Deformities result
injuries are rarely observed; but an extensive
F the osseous w 12 3 e ult in caries, in the
of sequestra, ately in st
complete aftr The comj |'1nu._<1 forms of
often end fata i 1 , alt h a num
ningly hopeless cases have terminated in recove
reatment of all TS uma should
upon 1]“ ges » gissues.  Doucl
hot boric-acid s ion, f r cent., or with 1 to
bichloride sol n, usually pract and is par
larly indicated when there i vidence of suppurat
For the relief of active i nm n of the :'«'wft 1-:1
phlogistic m f be : - The't T
pair in extensive 5 i li

,ulwu\ T 4

juri to the auditory canal only,

but is of 1 ted within them € ear & rell, thereby
adc l1n<- other important cor f

ering the lesions of the auricle and a1
a medico-legal standpoint, it is most difficu
any ru les upor hich a surgeon can base
an opini as it is most exceptional ever to see two
cases ze. n estimating the extent of an inju
the auricle is ess to exclude any previous
ease or weakness the cartilage, since a defc
of all proportion to the rce of > violence may
in such cases. One should be >d by the form of
viclenc > extent of the i . the final
Serious injuries are T]!l"-“ whieh rest 1 disfisuren
an injury e terme 'ht when no chang
form of the i e
Tranwmatie retio of Ur mbrana Tyr .-;m.-a
Traumatic p ratic f the membrana tympar
result of direct or g forms of violence. I
forms are most u_uu_-nﬂ\' due to efforts made
ing wax, or to the use of knitting nee , ha
the like, to ease itching of the cans u T'm instr
such cases is inse far, or by an accide
of the arm it is driven down \]11-- gh the
brane. Careless use of the probe without suff
lumination, lacl f gkill on the part of the sur
removi foreio ydi reckless use of ear sy
partict those with long, pointed tips, too
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syringing, introducing Eustachian-tube oies too far,
are among the occasionally observed causes of direct
rupture. Indiregt ruptures are due to sudden conden-
sation or rarefaction of air in the external canal, as in
detonation of heavy ordnance, in explosions, in violent
coughing or zing—in which acts the intratympanic
pressure is increased,—in abuse of pneumatic ma
and in concussion of the head; they may a
1:\ extension of frae res at the S
» and dislocation of the ossic 1
as readily 1'|:1'ul‘_‘h the er nce of a foreign body (direct)
as by extensi is 1jury (indirect). The seat of
i 1 ion of the manubrium,
']1: obtuse angle formed by the
upper e 1‘11
r.,][.‘“m > various kinds of trau-
he drum membrane are often so severe
that the ps is incaj itated for any wo rk. 'The in-
stant the perforation occurs re is a loud report in
the affected followed by pain, tinnitus aurium, and
more or less deafness. Vertigo, nausea, and vomiting
are mu frequently present when simple concussion of
the labyrinth exists. Bl ng from the ear is Hf‘mmll\'
slight i wcomplicated cases; but profus
hemor e indicates deeper and more extensi
ent. Suppuration of the n e ear is not so apt to
ollow the indirect as the direct forms of rupture, but its
>velopment will retard the recovery in eit form. In
ild cases of trauma the deafness rz 11\1\1L\ disappears, but
ould suppuration > middle ear follow the trauma-
tism and produce permanent ¢ s within that cavity,
« 1d the labyrintl : , such conditions are
iously to affect the aTi pmwr Simple, un-
nplicated traumatic rupture of the drum membrane
5 vt time, the site of : perforation
hable from the uninjured por-

of =lu exposure -\t the mid g 3
lammatory process that is liable
o follow such i ies. hen the drum membrane
I become resist: hrough the presence of interstitial
11 chan , cal tion, e F

> full fo
e ossicular chai 3
g uditory The objec-
of the ves-
: and occa-
us aurinm
the drum
2 previous disease, as
traumatic perforations readily
inj i little or no
y d no subsequent
Traumatic perforatic can be
1 form followi any 't vio-
lence depends upon the size and shape of tl 1strument
'll to [H'Ud them. ey are ually seen in the
ior or terior ir - quadrant; ml” any portion
1~-|1 s liable to be injured. Indirect
or in front of
, seldom
’1.‘1‘.[1‘10 is 3111‘11\(1‘\ h the
bres, and the edges are par-
tally covered with blood. Ec s in the

and injec .uax, of the ve
7‘1“;3.\\]]! 11 )7 n L‘Hl‘[)l'z‘i“(_‘ E:
cases of traumatic rupture it is best to
lication, and simply to protect the
1 sudden atmospheric changes by
f cotton into the external
development of suppuration in the tympanum
handled by the recognized rules governing
Marked ‘1111 us aurium and deafness due
labyrint l“]h involvemer lw'ulu n relieved by the ap-
i the g al

for damages in a court of law for simple
:d perforation of the drum membrane is of
less 1:'._4'1(1:_-1‘. occurrence than formerly, when the popular
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fallacy of absolute deafness following such injuries re-
ceived more or less credence. When a medico-legal opin-
ion is required, it is quite essential that the case be exam-
ined within two or three days after the injury has been
received. Should the characteristic appearances of a
traumatic perforation be present, its nature can be further
verified by observing the progress of cicatrization from
day to day; th i i
criminate between it and the presence of a perfol‘ﬂtion
due to priur pdilmlo-riud proc i
o‘mp%

tion, complete cics trization may obhtr_ te 111 nau
the perforation, and any existing functional compli
tions could not then be ociated with the cause. If,
the time of the examination, suppuration has already de-
veloped, it will be impossible to differentiate the condi-
tion from the appearances seen in primary forms of
purulent inflammation. Audition is only in rare cases
permanently involved by uncomplicated traumatic per-
foration. The hearing power generally returns to its for-
mer degree of acuteness on the completion of cicatrization.
As the amount of damages depends upon the degree of
permanent disability incurred, such injuries are consid-
ered transient.

Serious injuries of the drum membrane are those which
are complicated with concussion of the labyrinth, and in
which the subsequent development of purulent inflam-
mation of the middle ear produces deafness through the
pathological changes following that disease. Yet deaf
ness due to concussion of the labyrinth has been known
to disappear in from four to six months’ time, and severe
purulent inflammation has subsided without leaving any

vorable results to the hearing power. When deaf-

and distressing tinnitus aurium follow a blow un-
accompanied by the occurrence of a perforation of the
membrana tympani, it is very difficult to determine, in
the absence of any reliable data, whether the condition
present was produ(ui by the trauma, or was caused by
the existence of previous chronic pathological changes in
the tympanum and labyrinth. In any given ecase it is
wiser to reserve judgment until satisfactory and conclu-
sive evidence is secured through prolonged and careful
observation.

Gunshot Wounds of the Ear.—Gunshot wounds of the
auricle, although rare, may cause considerable loss of
tissue and much deformity; but any extensive loss of
substance is seldom unassociated with involvement of the
adjacent structures. Small bird shot are occasionally
found embedded beneath the auricular epidermis as a
consequence of accidents attending hunting parties. No
deformity is produced thereby and no difficulty attends
their successful removal. Onaccount of the complicated
structure of the auricle all attempts to correct deformi-
ties following much los plastic surgery have
been rather unsatisfactory. Small defects of the upper
border and lobule have been successfully replaced by
flaps, but new auricles made in a similar manner are
without character or formation, and give far les t
faction from a cosmetic point of view than the artificial
ones.

Gunshot wounds of the eviernal auditory canal are
nearly always associated with eranial injury. The close
relationship between the auditory canal and the temporal
bone renders it impossible to injure the one without in-
juring the other. A spent bullet may strike the auricle
or auditory canal without causing any laceration, al-
though a deep, painful bruise and absolute deafness re-
sult. A bulletstriking the head in the immediate neigh-
borhood of the ear usually enters the middle eranial fossa,
causing extensive fracture of the pyramid, and injury

jugular bulb or vein, to the carotid artery, and to

the brain and its membranes. Such cases are necessarily
I’iial "~1:1(1d 1l _uu mpts mmlu by shooting in the aud

% quent class of seen.

st ds be the ienill therefrom, or, as has hu n
1(-]m1rpd tln bull let may reach the pars petrosa and Ic
there without causing any injury to the mening
brain, and upon its removal recov ery will take plac:

Vor. IIL.—44

but the hearing power will, as a rule, be completely de-
stroyed. In some other cases of a similar nature the re-
ports state that the pistol was placed in the auditory
meatus and pointed backward, and the ball, after shat-
tering the osseous wall, became lodged in the substance
of the mastoid bone, from which it was subsequently re-
moved without fatal results. From these reportsit would
appear that shooting into the ear is not necessarily fatal.
Gunshot wounds of the ear complicated by injury to the
meninges and brain are of secondary importance as com-
pared with that of the cerebral lesion, and it is therefore
rare that an otologist ever has an opportunity to see such
injuries in their early stages. It is only after recovery
from the head injury that the patient seeks the aid of an
ear specialist to restore the hearing power or to check
the purulent discharge. In such cases, as has been re-
ported, it is not uncommon to find the pistol ball lodged
in some portion of the osseous canal, a fact which an
early examination would have ascertained; and in con-
sequence of this discovery the ball would have been
promptly removed and the serious aspects of the situa-
tion would have been diminished. Wounds in and about
the ear should suggest the most careful and painstaking
investigation.

Treatment.—The utmost care must be exercised in en-
deavoring to locate the bullet, and if it is found, every
effort should be made to extract it, particularly if threat-
ening symptoms are present. The Roentgen rays may
prove to be of inestimable value in dL‘t((IlD“‘ the location
of the bullet, and in determining whether or not it might
be successfully extracted. Whatever operation may be
determined upon should be guarded by every observance
of modern antiseptic surgery. Much destruction of tissue
and shattering of bone may render any required opera-
tion very difficult through the obliteration of well-known
surgical landmarks.

Fractures of the Temporal Bone.—In describing frac-
tures at the base of the skull, it is the intention to limit
this article to that portion of the subject which relates
more especially to the domain of otology and which usu-
ally meets with brief mention at the hands of the gen-
eral surzeon. Cases of this class involvi ing the L(‘Hlp()lﬁl
bone rarely come under the immediate care of the aural
surgeon, and in consequence a careful examination of
the auditory canal and membrana tympani with reflected
light and aural speculum is seldom thought of or con-
sidered necessary. In view of the brilliant advance of
modern surgery and its achievements in special or regional
work, it is to be regretted that the opportunity offered by
such an examination to learn of the condition of the tem-
poral bone in relation to a fractured base, and the invalu-
able aid such information would give in shaping the course
of the treatment, have been so wantonly neglected.

It may be asserted in a general way that fractures of
the base of the skull always involve the temporal bone
to a greater or less degree, but the wisdom of dividing
them into the two following classes has often been verified
by clinical observation:

1. A fracture or fissure of the tympanic or squamous
portions without causing any corresponding damage to
the petrous portion.

2. A fracture of the tympanic portion and pars petrosa
occurring simultaneously.

The line of fracture or fissure in the first division is
found to extend along the line of union of the squamous,
the tympanic, and the petrous portions, which represent
in the feetus three centres of ossification. The line of
fracture in the second cle s through the body or
substance of the petrous portion. Whether a fracture
of the petrous portion of the temporal bone may occur
without 117'\(!1'\1]]"' the t\ Jll]\ll]lf or squamous Lh ions
is a possibility not yet tullt’ established by clinical data.

Fracture ch we are now considering are alw: ays

e indirect forms of violence, styled by the
French observers “contrecoup” (counter-stroke), and are
usuall n as a result of a fall, the patient striking the
top or base of the skull. T peculiar construction of
the temporal bone renders it liable to such forms of in-
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as its resisting power is much reduced by the pres-
ence of several cavities within its substance—cavities
which are separated only by very thin osseous walls.
Force applied to the vertex expends itself on some dis-
tant point through elasticity of the cranium, and, owing
to its weakness, the temporal bone is almost always dam-
aged. The external auditory canal in the region of the
ssura Glaseri is that portion of the temporal bone which
is most frequently involved, yet the locality of the frac-
ture depends on the site of the traumatism. If the vio-
lence is applied in the region of the occiput, iracture
of the posterior osseous wall results, and this may or
may not involve the mastoid; a severe blow or fall on the
point of the chin may cause a fissure or comminuted frac-
ture of one or both anterior walls. s a rule, however,
fractures are rarely seen limited entirely to the auditory
canal, for in most cases in which the traumatism has been
severe, it is further complicated by a confemporaneous
fracture of the superior or inner walls of the tympanum,
and at times of the pyramid. Fracture of the walls of
the tympanum may involve the facial canal in some por-
tion of its course, producing a paralysis corresponding to
the particular locality injured. Thereisalways a lacera-
tion of the mucous membrane lining the cavity of the
tympanum, corresponding to the line of fracture. Frac-
ture of the ossicles or dislocations of their articulations or
detachment of the drum membrane from its groove are
seen only as a result of exc vely violent traumatism.
The membrana tympani, while not always involved, is
ruptured most frequently in the neighborhood of Shrap-
nell’s membrane. The perforation appears in the form
of a linear or oblong slit traceable along the superior or
anterior meatus. Multiple perforations of the drum mem-
brane are most rarely observed. Concussion of the skull
occasionally produces a hemorrhagic extra vasation in the
tympanum, causing a condition known as hzmotympa-
pum. The drum membrane appears to bulge and is of a
dark-blue color; sudden deafness, tinnitus aurium, pain,
vertigo, and a feeling of fulness in the ear result, but
upon absorption of the extravasation these subjective
symptoms disappear. When the line of fracture passes
through the petrous portion of the temp ral bone, involv-
ing the internal auditory canal and the nerve trunks pass-
ing through it and lacerating the delicate membranous
labyrinth, deafn is immediate and absolute, and it is
observed as soon as the patient recovers consciousness.
Damage to the nerves in the internal auditory canal is
seldom if ever confined to the acoust the facial nerve
injured at the same time. A sta g gait, vertigo,
nausea, vomiting, and facial paralysis generally pe
for months, and in some cases the mptoms remain
unchanged for years. Such functional disturbances are
not always due to a fracture, however, but are seen as
a result of pressure following an extravasation of blood.
Injuries to the osseous portion of the Eustachian fube
and the mastoid cells are rare, but the extension of the
line of fracture to the nose through the anterior fossa and
ethmoidal cells is more frequently observed. Paralyses
of special nerves appearing immediately after the injur}
are due to laceration or compression; those seen to occur
some time after the injury may be due to inflammatory
action. Among the symptoms connected with fractures
or diastases of the temporal bone, associated or not with
a contemporaneous fracture of the ba and to which
considerable importance has been attached, are: hemor-
rhage and an escape of a watery fluid from the injured
ear. Profuse bleeding from the auditory canal, with a
discharge of a watery fluid, can occur only whe
portion of the membrana tympani is perforated or when
the line of fracture and laceration of the soft parts extends
well into the external auditory canal. Bleeding from the
ear under these circumstances, even though it persi
comparatively long time, has not that critical signific
which has heretofore been attributed to it. It does not
necessarily indicate that the tympanum and one or more
of the larg ascular channels surrounding it have been
opened, for the region in which these lacerations most

frequently occur—the membrane of Shrapnell and the |
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superior wall of the auditory canal—is sufficiently rich in
blood-vessels to account for it. Alarming hemorrhage
from the ear has been known to follow injury limited to
the osseous canal; it has also been observed in cases in
which a rupture of the drum membrane and a laceration
of the mucous membrane of the middle ear have occurred
without any demonstrable evidence of the existence of a
fractured base. As a symptom, therefore, bleeding from
the ear means a rupture of the soft parts in the vicinity
of the line of fracture, since authentic cases of fracture of
the temporal bone have occurred without the slightest
hemorrhage or bleeding from the ear. The escape of
watery fluid from ihe ear isa symptom of graver import,
and is generally considered to point to a fracture of some
part of the petrous portion of the temporal bone, with a
tearing of the cerebral membranes. When first seen its
color is a reddish-white, but later it becomes clear as
water, and is considered to be cerebro-spinal fluid. Ewv
watery or serous discharge from the ear is not necessarily
cerebro-spinal fluid, for this symptom occurs in acute
inflammation of the middle ear of non-traumatic origin.
The presence of this watery discharge from the ear in no
way implies a fatal issue, as such patients have recovered,
but the symptom aids in forming an estimate of the ex-
tent of the injury sustained by the temporal bone.

Diagnosis.—In trying to discover the extent of a frac-
ture of the temporal bone in a general way, the use of
the tuning-forks renders much valuable information.
In fractures of the first class, a tuning-fork placed on the
vertex will be heard better in the aflected ear; in those
of the second cl in which the fracture includes the pars
petrosa, the tuning-fork will be perceived more distinctly
in the unaffected ear. A complete or partial restoration
of the hearing power may be looked for in the first class
of case n the second, permanent deafn follows.
Deafness following contusion of the head without symp-
toms of basal fracture is usually incomplete, and is
erally first noticed some days after the injury. It maj
be caused by inflammatory neuritis, by hemorrhagic in-
flammation of the labyrinth, or by involvement of the
acoustic centre.

Treatment.—In treating fractures of the temporal bone
more attention should be devoted to learning the extent
of damage sustained by the osseous canal, drum mem-
brane, and middle ear, with the view of preventing any
extension of the inflammation resulting therefrom to the
adjacent structures. Acute inflammation of the tym-
panum follows these injuries, and when the vity of the
cranium and the delicate meninges are exposed through
the line of fracture, thereby opening up paths of infee-
tion for countless numbers of micro-organisms, much

ht be done to reduce the development of meningitis.
Both the external auditory canal and the membrana tym-
pani should be thoroughly inspected to establish the pres-
ence of a fracture or a rupture. Copious hemorrhage
micht make this difficult of accomplishment, but still it
can be done. The treatment usually employed in acute
inflammation of the middle ear can be used with benefit
in the inflammation arising from a traumatism. When
the details cannot be carried out, a thorough drainage and
cleansing of the middle-ear cavity through the mastoid
is a surgieal possibility not to be forgotten. To prevent
the development of meningitis should be the effort of
the surgeon, but the application of the ice cap and rest
in bed will not suffice when the channel of infection is left
totally neglected to the invasion of what too often proves
to be the exciting cause. James B. Clemens.

EAR DISEASES: TUBERCULOSIS OF THE MIDDLE
EAR.—The occurrence of a purulent discharge from the
ear in the latter days of patients afflicted with phthisis
pulmonum was observed by the earliest clinical writers,
who attributed it to poison within, seeking its way out.
Naturally, nothing very precise was written on the sub-
ject until the use of the head mirror, which :1[’[’1:1‘(10(} a
more exact way of observing the conditions occurring
in various diseases, had been discovered. After this
discovery had been made, certain peculiarities of the

objective appearances in ear tuberculosis were soon
chronicled.

Asin most other pioneer otological work, so here also we
find evidences of the fact that Politzer contributed his
share. Inhis*Beleuchtungsbilder,” published in 1865, he
pictures one of the typical appearances of this condition.
He was one of the earliest observers to write at all e
tensively on the subject, and gave one of the first satis-
factory descriptions of the microscopic changes taking

in the mucous membrane of the middle ear in this
disease. Stilllater, when tubercle bacilli were discovered,
we find him one of the first to work out the presence of
these in the discharge and in the ulcerated membranes.

During this interval many other observers worked upon
the subject from various standpoints until to-day we find
tuberculosis of the middle ear thoroughly well recog-
nized, exhaustively studied, and in general as well un-
derstood as tuberculosis of any other organ or portion of
the body.

ErioLoeY AND PATHOLOGY.—Theoretically, there is
no reason why a tuberculosis cannot begin primarily in
the ear, but, owing to the fact that the middle ear is shut

off from the rest of the body, and communicates only in-*

directly with the lymphatic system—the great dissemi-
nator of tuberculosis, and also in view of the fact that the
only direct connection which it possesses with the out-
side world is through a very narrow tube which passes
down into the nose, we have a right to assume that it
can only rarely ser as the primary source of a general
tuberculosis. Cases have been reported in which the
discharging ear furnished the first objective symptom,
while only later, sometimes after a considerable lapse of
time, did the lung and other symptoms manifest them-
selves. I have myself, however, never seen any cases in
which T could satisfy myself that I had before me a
genuine instance of primary middle-ear tuberculosis.
There is one fact, however, which is indisputable, viz..
that in the vast majority of cases the ear tuberculosis
manifests itself long after the disease has been more or
less active in some other part of the body.

How often aural complications occur in tuberculous
subjects, it is not possible to state in exact statistics, all
of the latter being more or less modified by the fact that
the ear trouble is often so little noticed by the patient
(and even less so by his medical attendant) that a great
many patients even in our best-managed institutions die
without any mention being made on the record of any
discharge from the ear. In private practice a still larger
number of cases remain undiscovered, or, if mentioned,
are soon forgotten as being, in the presence of disease

where in the body, unimportant. For these reasons
I am disposed to believe that tuberculosis affects the
middle ear much more often than is generally supposed.

It is probable that tuberculosis in the middle
velops in one of two ways: either the tuberele baecilli
effect a lodgment in the relatively healthy but constitu-
tionally vulnerable tissues of the membrana tympani and
middle-ear mucous membrane, or else they are favored,
in making a successful invasion of the ear, by the fact
that these parts are weakened by disease (infection by
streptococci, pneumococci, ete.) The mode of approach
of the bacilli, which doubt are in the air a large part
of the time, is clearly by way of the Eustachian tube.

It is interesting to note, in this connection, that often-
times the most careful and persistent search (micro-
scopical and bacteriological) fails to discover exist-
ence of tubercle bacilli in either the discharge or the

fected tissues themselves, and that too in cases whic

ent the strongest possible clinical evidences of the ex-

e of a tuberculous process in the middle ear. This

experience has happened to the author in a number of
instances.

1t seems natural to inquire next as to the nature of the
pathological processes which take place in the ear; how

gress step by step. The inflammation is almost

ys of the sluggish, henic type. Without much
disturbance a discharge appears, and then, shortly after-
ward, a large part of the drum membrane will frequently
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disappear. Thus, sometimes, in the course of only a few
hours, a whole gquadrant will as it were melt away, or
two independent perforations will form, will pe for
short time, and will then mer, into one large defect.
After this first loss of substance has taken place, fre-
quently nothing further transpires beyond the simple
rsion of the mucous membrane on the promontory

wall of the middle ear into a granulating n , and from
this and the whole cavity of the middle ear there is
secreted a thin acrid pus which, often in no very large
amount, runs on for months and months until the demise

Fia. 1804.—Cast of Petrous Portion of the Temporal Bone, from a case
of advanced tuberculosis of this part of the sknll. (Original.) a,

tl um., which is n to be arched up into the mid-

ng brain substance at this point

of the patient. No very great further destruction of
tissue takes place, and the granulating surfaces do not
ulcerate, but most obstinately persist in giving forth the
discharge.

In another group of cases the tuberculous process
shows a most decided destructive tendency. Possibly
this may be due in some measure to the fact that the
patient lives longer, more time being thus afforded for
the destructive processes to work, It is more probable,
however, that there are real differences in the types of
the disease itself. The drum membrane undergoes com-
plete destruction. The ossicles become loosened and dis-
appear in the discharge, and later we are able to discover
that the bone on the promontory wall is bare underneath
the granulating tissues which cover it. The process in-
deed does not even stop here, that is, with the formation
of a limited area of bone caries; but, instead, quite large
masses of bone tissue die. Especially is this liable to be
the case in children in whom there is a well-developed
general tuberculosis. The sequestra thus formed are
sometimes of extraordinary size, including wellnigh the
whole petrous portion of the temporal bone as well as
the wall of the external auditory canal. Such pieces are
only rarely extruded by natural processes; usually opera-
tive measures are needed for their removal. The peri-
osteum or dural surface, in the specimen pictured in the
accompanying cuts, presented an entirely healthy appear-
ance except at the spot where the bone has been sawed

| in two, as is shown in Fig. 1805. At this spot the peri-
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