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OBJECT OF INVESTIGATION. .

. W e T e

The very considerable number of cases of suppur:
tative otitis media, especially those with accompany:
:ing bone lesion, met with in the Ear and Throat
Wards, and Out Patient Department of the Royal Infirm:
tary, Bdinburgh, which give rise to uncertainty as
to whether tuberculosis is a factor in the causeation
or not, convinced me that such cases offer an import:
tant field for observation and research, both with
the view to determining what clinical qzstory and
symptoms in a given case point with any certainty to
its being of a tuberculous nature or not, and also
what method or methods of pathological and bacter:
tiological investigation of products from such ears
can be held to establish a diagnosis beyond doubt,
during life.

Recognising the great importance of arriving
at an early and accurate diagnosis in such cases,
as a guide to proper treatment, and the possible
great advantages to be derived by the patient, of
having that treatment from the earliest p0551ble
moment (especially in tuberculous cases) hased on a

definite and scientific knowledge . of the ga%hologiY:
:a1 changes taking place in the diseased par y an n

other tissues connected directly therewith, I determin:
ted to study all the available cases of the kind and
to record the cobservations and experiments made, and
the conclusions to be deducted therefrom, with the
hope of adding something to our knowledge of tuber:
iculosis of the middle ear.

The following appeared to me to be the chief
points to be investigated and studied in the endeavour
to elucidate this questioni-

l. What light is thrown on the nature of the otitis
by such symptoms as, the presence or absence of pain,
bare bone felt through the external meatus, destruc:
ttion of bone about the middle ear, facial paralysis, |
perforation of the inner wall of the mastoid process |
(Betzold's perforation), enlarged glands over the |
mastoid process, and in "the neck, abscesses and sinus.
tes in the same situations, and polypi in the |
external meatus? i
2/



2nd. VWhat proportion of cases of suppurative otitis
media, with bone lesion are tuberculous (a) in child:
tren, (b) in adults; and at what age is the tuber:
tculous form most frequent?

3rd. Do the naked eye and microscopic appearances
of pus, granulations, and of diseased mucous membrane
(where such can be safely removed) from the middle
ear ,afford any reliable evidence, and also, what
information is to be derived from a similar investig:
tation of naso-pharyngeal adenoids,gof an enlarged m
mastoid gland, and other enlarged glands near the
diseased ear?

4th. From what source, and by what channel does
the bacillus tuberculosis reach the tympanum, and
what lightmgs thrown on this point by microscopic
examinationnﬁfh%ections of the eustachian tubes, the
tympanic membrane, (when it can be obtained, owing
to the whole, or a portion of it having escaped
destruction)and other neighbouring parts?

5th. What relation exists between tuberculous naso-
~-pharyngeal adenoids and tuberculosis of the middle
ear?

6the Is tuberculosis of the middle ear, a primary,
or a secondary infection, or may it be either one?
Tthe Does the discovery of tuberculosis in other
organs give any reldiable indication as to the nature
of the ear disease®

8th. How far may inoculation experiments on guinea

pigs, with products of the diseased middle ear, assist

in the diagnosis of tuberculosis?
Lastly. I have studied the best methods of prepar:
ting, mounting, and staining microscopic specimens




PRESENT STATE OF OUR EKNOWLEDGE

PAST WORK.
_____ (o P

In considering the literature of tuberculosis of
the middle ear, an endeavour has been made to give an
accurate account of the present state of our knowledge,
—¢ﬂ11“ yet hflefljj accordlﬂgly the original papers
and the articles in the more 1mportant text books in
Engllsp and two of the principal papers in German oh
this subject, have been reviewed, and the chief
points taken down in chronological order.

That suppurative diseases of the mlddle gar
oceurred in certaln phthisical persons was known to
the older authors’, e.g. Romber, Nelaton and Grisolle,
while Virchow, Toynbee, Zaufal von Trolische, and
Schwarts made valuable anatomical and elinical obser:
tvations of tubercular middle ear suppuration; but
only since the dlscovery of the bacillus tuberculosis|
by Koch in 1882 has the pathology of this disease
made any marked ddvance and still the pathological
changes on the mucous nembrane of the middle ear are
upon the whole little knowne.

Steinbrugged (H) . recorded a case of a hoy of
five years, who had suffered from an affection of the |
left middle ear for two years: a sinus formed behind|
this ear, and an operation was done, but death occurr:
ted in a few days. The post mortem examination® .
showed basilar meningitis following caries of the left
terporal bone, cheesy degeneration of lymphatic glands
in the neck, miliary tuberculosis of the lungs and |
other organs. The drum membrane was completely |
destroyed; the mucous membrane of the tympanum and
mastoid cavity were ‘gick and infiltrated with pus.

A direct transmission of the disease to the brain mem
tbranes could not be discovered, but tubercular hist:
tory could he traced in this case.

Bschle in 1883 would seem to have been the
first to demonstraté the presence of tubercle bacill:

tus in discharge from the ear; this was in a case of
phthisis/
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phthisis, with chronic otorrhoea. ZEschle also found
the bacillus in the discharge from the ear of a boy
who had shortly before suffered from scarlet fever
and diphtheria complicated by nephritis, without
evidence of tuberculosis elsevhere. Hartmann sub:
:sequently saw this case, the tympanic membrane was
then gone, but no bacilli were found.

As to the mode of entrance of the tubercle
bacillus to the middle ear% Weigert's observations’
prove that this may follow tubercular disease of the
nostrils: Gottstein*considers failure to find the
tubercle bacillus in discharge from the ear, of small
diagnostic worth, because they may be in small numbeyr
and easlly escape detection; in support of this
statement he quotes Konig and Marchand? He, however,
believes it is probable that a piece of mucous mem:
thrane removed from the middle ear of & dead body and
examined, would give positive results.

Moos#{S.) in his study of the pathology of
chronic purulent qyringitis in tuberculouvs indiwvid:
:uals# found irregular hyperplasia in the malpighian
layer, towards the cuticular legyer, and in the cutjic:
:ular layer the normal blood vessels were enlarged,
and numerous new vessels, round cells, and connective
tissue, while in the mucous membrane of the membrana
tympani, there was hyperplasia eaused by the inflamm:
tations In the substantia propria he never found
true vascular inflarmation® In the handle of the
maleus he found carious processes on the outer surface
and increased thinkening of the periostum on the inner
side.

Macfie and Newmanfof Glasgow record a case of
suppurative disease of the ear in a boy of § years,
associated with tubercular nodules in the braine.

No direct connection could be traced hetween the ear
disease and that in the meninges. The discharge
from the ear was copious and purulent, of 3 years
duration, with enlarged glands, and a sinusbelow the
ear and facial payalysis and evidences of tubercul:
t0osis in the exteemities.

No effort seems to have been made to determine
the exact nature of the disease in the ear in this
ggé?, by the microscope. Barr?'who was present at

e
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the reading of this paper, stated that carious depos:
1its are frequently found in the ear, and might lead
to tuberculosis of the meninges or brain.

Bitelbery’ (A.) states that suppurative inflamma:
ttion of the tympanum in advanced cases of tubercul:
tosis, is apt to lead to rapid and extensive perfor:
tation of the membrane tympani, unaccompanied by much
pain. Three cases examined by the author, were
typlcally tuberculous, and he could prove in one
case; that the dlsease cormenced from the eustachian
tube, and he belleves the other two did the same.

Milligan®(W.) contends that tubercle may reach
the middle ear by either the eustachian tube, the
blood vessels and lymphatics, or through a previous
perforation of the tympanic meumbrane. The eustachian
tube being probably the most frequent channel 6f in:
:fection; the baeillus may be borne either through
it mechanically, or by direct extension along its
walls. This author thinks that tubercle in the
middle ear,is probably most frequently secondary to
the same disease in the larynx or lungs. He found
tubercle bacilli in discharge from the middle ear in
many cases, and in acute cases the bacilli were in
considerable number. In chronic cases, miliary
tubercles may be seen deposited in the mucous membrane
of the middle ear. This disease may find its way
to the internal ear“ to the mastoid, or to the intra
cranial substance. Nathan exaﬁired the pus from 4Q
cases of suppuration of the middle ear, and found -
the tubercle bacillus 12 times. Habermann, similerdy
examined pus from 21 cases, which, however, were eagh
suffering from tuberculosis of an internal organ, amé
found the baecillus in only five casese.

Milligan, by means of inoculation experiments on
guinesg pigs, demonstrated the existence of tubercle-
in qu of suspected cases in children. He experim.
tented by inoculation on guinea pigs with scrapings
of suspected granulations and bone, from the diseased
area of the middle ear in ten cases, by Delepines '
method ;3" in eight of his ten cases he got positive
results/

1. Archives of Otology 1888. Vol.l8 page 236, (ﬁ!ﬁ¥“7 )
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results. These eight cases were all in children

i under three years of age. Milligan from his own
researches and those of others, draws up the follow:
ting conclusionsﬂ viz:= Primary tuberculosis of the
middle ear is a much more frequent condition than is
usually supposeds The clinical picture presented by
most of the cases, consists in the sudden and apparent:
:ly painless onset of discharge from one or both ears;
the early involvement of the glands around the
auricle, and the frequent presence of facial paraly:
ssis. The amount of discharge is usually fairly
profuse, at times sanious, and early becomes marked:
tly foetid. Flabby granuletion tissue, blocks the
external auditory meatus, and this tissue is evident:
:ly connected with the rapid disintegration of bone.

Milligan lays stress on the early onset of
facial paralysis as an imporitant symptom. In his
paper in the Manchester lMedical Cronicle% he gives
the same opinions and results as noted in the prev:
tious articles, and also the following additional
points of importance;- The clinical symptoms of
tuberculous disease of the middle ear, differ from
those in the non tuberculous cases, - still in prac:
ttice, it is difficult to distinguish them, and the
finding of the tubercie bacillus by inoculation or
directly in sections or pus, is necessary to remove
all doubt.

In Infantsf Milligan thinks the bacillus might
be drawn into the tympanic cavity during nursing,
owing to the change of air pressure in the naso-
-pharynx, and also because the eustachian tube is
relatively shorter, wider, and straighter than in the
adult.

When once the tubercle bacillus reaches the
cavum tympani, the disease may run an acute or chronic
course., If acute, rapid caseous disintegration of
the mucous membrane occursg; if chronic, miliary
tubercles may be visible to the naked eye in the
muc;ps membrane « These deposits early become caseous
and

1. British IMedical Journal, 16th Nov 1895 page 1224 (Mlaga®)
2. llanchester Medical Chronicle. 1V. 1895-6 page 254. | -
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and ulcerate; fresh inoculations occur at deeper
levels, and in the majority, extend to the underlying
bone; in a few cases fibrous tissue may form, cutt:
ting off the advance of the diseaae, and so hring
about a cure. When the bone is attacked, a cario-
-necrosis is eet up.

In addition to the symptoms already stated,
which point to tuberculosis, Milligan saysf{ a perfor:
tation covered by a creamy secretion in the centre of
a pale oedematous uninflammed membrane, should always
excite suspicion.

In suppurative middle ear disease of a simple
inflemmatory type? due to such organisms as strep:
tleococci and pneumococci, the clinical phenomena are
usually of an acute type, and consist of acute pain
in the ear and adjoining parts, a rise of tempera:
tture, severe tinnitus, and frequently vertigo.

The tympanic membrane usually gives way, and there
is an escape of pus, with the immediate relief of
the patienti If these cases are properly treated,
they subsequently, almost invariably do well.

In tuberculous cases, the course of events is
as follows,- the inflammatory process is of an
asthenic type, from the commencement; there is a
gradual formation of a thin purulent fluid in the
middle ear, unaccompanied by pain, rise of tempera:
tture, or any of the usual symptoms of sthenic in:
sflammation; the membrana tympani gradually melts
away, while the edges of the perforation thus produc:
ted, are found uninflammed and sodden in appearance,-
a point of very great importance is the extensive |
destruction of the bone, which takes place at a com: |
tparatively early stzge of the disease. In acute
inflemmatory cases, involvement of the bone is prac:
:tically unknown, and in cases of this type, which
have passed into the chronic state, involvment of the
bone may be regarded as a late symptom. In tuber:
tculous cases, matters are just reversed; Ilarge |
areas of carious bone being found at a very early
stage, and frequently with hardly any evidence of
what is going on. The whole interior of the petrous
and

S
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and the mastoid bones mey be destroyed - a mere
superficial shell remaining- while the interior is
filled with masses of granulation tissue, containing
caseous areas. The early appearance of facial paral
tlysis in these cases, is an especially suspicious
symptom, as it is so common in tuberculous cases, and
so uncormon early in other cases of middle ear dis:
cease.

The prognosis: Author thinks, distinectly grave,
and the younger the patient, the worse it is, and
that the prognosis is much worse in hospital than
private cases.,

The treatment recommended, is to secure good
drainage, and give a good diet, open air and tonics. %

Milligan in 1899% at the International Otolog:
tical Congress, gave the results of his then fuller
experiences: he contends that a large portion of the
cases of suppurative middle ear disease, with accom:
tpanying bone lesions, met with in practice, are of
a tuberculous nature, and that the prognosis in such
cases, is not very favourable. The characteristic
features of tubercular middle ear disease, may be
somewhat masked, 8n account of an accompanying patho:
tgenic infection, and an accurate diagnosis may be
impossible, if one relies upon finding the tubercle
bacillus in the secretion from the middle ear.

Author has failed to find this organism time after
time, when inoculation experiment and the subsequent
elinical history proved the tubercular nature of the
lesion,

The following, are predisposing causesi-
Hereditary tendency, unhealthy environments, unsuit:
table feeding, exposure to infection from tuberculous
relatives, the presence of tuberculous naso-pharyngal
adenoids. In many of Milligan's cases, post nasal
adenoids were present?, and in a small proportion,
these were tuberculous. The eustachian catarrh,
which accompanies adenoids, produces a soil favorable
to the growth of tubercle bacilli, and when the '
middle ear is reached, the condition there is found
favorable/

Miltgan (O |
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favourable for their growth, and the disease first
appears as slightly elevated yellow points in the
mucosa,- later breaking down and forming ulcers.

When the membrana tympani is attacked, multiple
perforations may occur.

The compliesations to be feared in tuberculous
disease of the middle ear are (1) Tubercular Menin:
tgitis (2) Tubercular enteritis, (3) general maras:
SMUS e

In discussing treatment®™in these papers, the
Author considers his cases from two points of view -
1lst. Non operable cases, - 2nd Operable cases.

In the first class he places infants, with marked
debility and emaciation, with advanced facial para:
:lysis and masses of enlarged glands, especially
where these have been early symptams, and where the
discharge is foetid .and abundant. 1In such cases,
paliative measures alone can be used, and the prog:
tnosis is essentially bad. In the other class of
case, where the general condition of the patient is
good, the main essential is to provide free drainage
by opening and cleaning the mastoid cells, preferable
with a sharp spoon; all soft and carious bone being
scraped away, and the cavity formed, allowing to
granulate up. Frequently more than one scraping

is necessary. In cases where the destruction of the
middle ear has been so severe, that its future use

as an organ of hearing, may be disregarded, the amte
srum, mastoid €ells and tympanum should be thrown
into one cavity; but short of this, the treatment
should be conservative. All enlarged glands, how:
tever, should be removed.

In Milligan's paper in the Encyclopedia Medica?
on the same subject, he puts forward no new facts or
opinions, excepting the following:- that in some
cases, "in all probability the disease may be primary
within the middle ear, infection being conveyed per
tubam" .

Haenel” (W.) set himself to consider those cases

of tuberculosis which, in addition to the middle ear,

involve the inner ear. He found records of six
previously/

(WJ&J’M L)
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previously recorded cases. The points of perfora:
:tion varied somewhat, from the carious base of the
stapes to caries of the promontory and other points
of the inner tympanic wall. A case of this kind
recorded by Haenel, occured in an infant 3 months old,
whose mother died at its birth. There had been
otorrhoea and facial paralysis of a month's duration.
Bare bone was felt through the perforated membrane

at its uppervpart, and in this position there were
pale granulations. The post mortem examination
showed tuberculosis in other organs.

Scheibe’(A.) says experience teaches us, that
that there is a severe and a mild form of Aural
tuberculosis. In speaking of middle ear tubercul:
tosis, this author says? "Cases of cure are rare*
more so than in other organs, this is due not only
to the unfavorable anatomical relations, but to the
fact that most cases of middle ear tuberculosis occur
in subjects with far advanced phthisis, where the
body can no longer offer resistance to the tubercle
bacillus. These cases which are the most frequent |
show a pronounced tendency to the destruction of
tissues.

Between advanced cases, and those that get well,
there are a number of intermediate forms in which the
tuberculous process neither advances nor disappears,
but comes to a standstill. The Author says these
mild types have not previously been recognised, owing
to the absence of very characteristic symptoms. He
gives the details of the symptoms in six cases in

support of his theory.- One symptom.that appeared |

in each of these cases, abruptly lead him to a correct

diagnosis, but it did not appear before three quart:
ters of a yearto six years of treatment; that
symptom was the appearance of a mewmbrane on the inner |
ﬁympanic wall,- the following is the author's descrip*
tion of what he observed:- "On the occasions of the |
pat*ent complaining of a freer discharge without -
known cause, we made a careful otoscopic examination |
and found the following condition,- Situated on the |
inner tympanic wall, usually on the promontory or i
near |

1. Archives of Otology 1898, page 129. (Schecte)
24 do. do. 130, ¢
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near the tubal ostium, there was a greyish thick
membrane, which could not be removed; occasionally
bare bone could be felt through this membrane.
The membrane was adherent for a long time and there:
:by differs from the membrane on the drum membrane
and bony wall of the auditory canal found in Otitis
Externa Cuposa. The condition of the membrane
remained stationary from two to six weeks, when small
portions were dislodged by sprouting granulations,
and in a few weeks more, the entire membrane disappear:
sed". During the presence of the membrane, tubercle
bacilli were found in the discharge from the ear,
and also in the membrane itself, while after the dis:
tappearance of the membrane, repeated examination of
the discharge proved negative, except on two occas:
tiong. In these cases{ the author states that the
mucous membrane was granulating, and a large part of
the tympanic cavity lived by epithetium with no
destruction of tissue, while in phthisical cases,
granulations are rare, and epidermis formation does
not occur, and there is marked destruction of tissue.

The prognosis, Author considers, in mild cases,
is not unfavorable. Author further expresses the
opinion that when a case of chronie otorrhoea does
not yield to regular antiseptic treatment during
vears, and cholesteatoma is not present, tuberculosis
must be suspected. Author has newer found Koch's
bacillus in a case of Cholesteatoma. Histologically
the membrane in question seems to be a secretion,
congisting of a granular mass, containing no vessels,
and is similar to fibrinoid, a fibrim like substance
which stains badly, and named by Schmauss and Albrec:
tht fibrinoid? because it does not stain by Weigert's
method.

Lewis (R.Jr.) gives the following particulars
regarding the case of a woman aged 24 years, in
whose left external auditory meatus, offensive cheesy
masses were founde. She had suffered from a dis: '
:chargef@ this ear, for 20 years, without pain,
which commenced after an attack of measles. Acute
pain and left facial paralysis came on a month
before/

1. Archives of Otology, 1898 page 133, (Sehsted)
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before death; which took place during an opera:
:tion for the relief of those symptoms. At this
operation, the mastoid was found to contain offensive
cheesy masses, a perforation in the roof of the tym:
:panum, and above this and beneath the dura mater,
an abscess, in which tubercle bacilli were found.
Winkler/(E.) in his important papers published
in 1898, entitled "{ieber Tuberculose des Mittlehores",
gives Hls experience shortly, as follows,- Tubercul:
tosis of the middle ear commences in the mucous mem:
tbrane, and from this it leads to destruction of the
surrounding bone. A small celled infiltration,
with tubercle formation and giant cells takes place;
the process spreads quickly in the Havercian Canals
along their lining membrane. Before the drum mem:
tbrane is affected, the mucous membrane of the tym:
tpanun is, and from there it spreads to the mastoid
antrum. Occasionally the disease may commence in
the mucous membrane of the antrum. Kurster believes
this is the usual beginning, and that the tympanum
is subsequently affected, but Habermann's researches
shows that the tympanum is primarly affected. Haug
has alone observed primary tuberculosis of the mas:
stoid process, without any disease of the tympanum.
As the disease advances, the footplate of the stapes:
is frequently left, while the limbs are always gone,
the reason being that the foot-plate receives some
of its nourishment from the vessels to the inner ear.
At a later stage, the whole of the mucous membrane
of the tympanum and antrum falls off, either by case:
tation of the tubercles or by granulations. These
may fill the tympenum and mastoid antrum and burst
through its cortical layer, and cause a fistula
behind the ear. Generally, the drum membrane is
destroyed at this stage. Embolism of the internal
auditory artery is apt to occur, and according to '
its extent is the resulting necrosls of the 1aberynth¢
The favorite site of the commencement of this |
disease is the inner wall of the tympanum, especially
the promontory. - This seat readily shows the |
dangerous/ |
tWniktons £
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dangerous nature of the disease, as it easily leads
to involvment of the various parts of the laberynth,
or through the tegmen to the brain. The appearance
of facial paralysis and paralysis of the superior
petrosal nerve and exfoliation of the laberynth, are
important signs, and gggﬁi danger may be caused by .
involvment of the bone,=f the carotid artery and the |
artery itself may be involved, causing haemorrhage. |

Spread of the disease to the meninges does not
seem common, but in children it frequently leads to
brain tuberculosis. After perforation of the drum,
the infection soon becomes a mixed one, and the pro:
tcess a septic one, rather than the tuberculoais .
When the drum is perforated the tubercle bacilli may
find their way in by this means, but when no perfora:
ttion exists, they find their way into the tympanum,
either by the eustachian tube or by the Lymphor blood
vessels.

Tuberculosis in the middle ear occurs most
frequently when there is tuberculosis in other organs;
but in relatively rare cases it occurs as a primary
disease. It may remain a local effection or it may
be an early symptom of a later tuberculosis of the
lungse. According to Ostman the wasting in phthisis
has an important bearing on this disease. On the
outer wall of the eustachian tube there is a layer of
fat tissue (Ostman) the object of which, is to keep
the outer wall against the inner wall,- its object
being to tone down certain impressions of sound, and
prevent the passage of infectious material into the
tympanum. In cases occuring in phthisical patients
on account of this fact, the disease is probably '
caused by a particle of sputum getting into the tym:
tpanum during forcible expiration or on swallowing.

As a cause we must consider algo gquiescent tuber:
tculous conditions of the naso-pharynz which frequent:
tly extends into and up the eustachian tube{ Accord:
ting to Straus the tubercle bacillus may oecasionally
be found in the nose and naso-pharynx of healthy
persons.

In the early stages pain necd not be present at
all, and only occurs when the disease begins in the
mastoid antrum. Inspection of the drum may give a
negative/
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negative result in guite advanced cases. By per: .
icussion over the mastoid you relatively freguently
find a difference of sound. If the cortix of the
mastoid is broken through bythe disease; then you find
more or less pain by pressing on the point of the
mastoid process. When the tuberculous process
reaches the drum membrane, tubercles may be seen on
it: the degenerative process guickly takes place,
and two or more perforations may be seen; later the
whole membrane is destroyed. These perforations
cceur without pain, not as in Staphlococeic and strep.
tlococcic inflammation, where there is great pain.
In tuberculous cases the profuse crsamy pus discharge
ig not infresquently tinged with bloocd, and the lym:i
:phatic gland upon the magtoid process is in the very
carly stages, infiltrated with tubercle (Wauscher
and Hau&) i
‘In the later stages the disease has no distinct:
tive symptoms to show, because it is then & mixed
infection.

The diagnosis®is difficult.- All cases of
cttorrhoea in tuberculous patients are not tubsrculous:
dicroscopic_inspection is necegsary to prove the
presence ofjtuberculous process, and the examination
can only bes successfully carried out when one is in
& pogition {0 remove the secretion by mesns of a
swab directi:from the tympanum, and even then, only i
rarely, as after the destruction of the drum membrane |
infections from other creators of inflanmations must
be counted with: however, after repeated microscopiec
exeminations when the disease is well developed, &
diagnosis can be made. In the early stages this is
very difficult, especislly in primary tuberculosgis.
The lcsing of hearing in one sar,while retaining bone
conduction in a case with tubsrculosis in ether organs
would be suspicicus. Moldenhauer says only abdut
247 of consumptives, show a dimination of the normal
hearing.

Sometimes the cccursnce of facial paralysis withl
intact drum will strengthen the suspicion of tubercul:
:0sis of thé middle ear.  The presence of two or g
three '

{pudely, L
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three perforations in 2 swollen tympanic membrane,
with digcharge coming without pain, will make the
diagnosis of tuberculesis very likely. Th ordinary
cases, there is only one perforation, and it takes |
place under great pain: faclal paralysis is rare, |
while relatively frequent in tuberculouscases.
Habermann“says, the typical place for a tuberculous
perforation in the tympanic membrane, is in ite
lower half. Buch szys, above a&nd bshind.

Tuberculesgis of the middle ear must be consider:
ted cof serious prognosis, especially if complicated
by phthisis. " !

Briegers(0.) papsr entitled "Uper Tuberculose
des Mittelohres" read at the International Otological
Congress in London in 1889, is one of the most impor:
:tant that has been addsd to the literature of this
subject,as well as the most recent published in
German. Following, is given as briefly as possible,
the chief points of the paper, and the Author's
views and conclusions.:- It is surprising, says
the author, that clinical statistics give a smaller
percentage of participation of the middle ear in
tuberculcegis; than does post mortem statistics.
Secretion in the middle earﬁwith intact membrane, is
relatively common in people dying of lingering dist
tcases, and nearly constant in young children; from |
these cases, with care, it 1s easy to distinguish |
the rare cases in which a middle ecsr tuberculosis
comee to & post mortem examination at the stage in |
which,; while there is extensive tuberculous infiltra:
:tion of the mucous membrane of the tympanum,yet the
drum is not perforated, though even the stratum ;
mucosum of the drum has been attacked by the tubsr: |
;culous processs Bven if one excludes all appearances,
which are certsinly known a&s non tuberculous, there
sti1ll remains a considerably greater percentage of
middle ¢ar implicstions in tuberculogis, than elin:
tical cbservations bring out. One can in genersal
say, that in about one quarter of all post mortem
cases Of tuberculeosis, changes are found in the or:d
tgens of hearing.

IJn 141 cases of tuberculosis examined post !
mortem within two years by Author and his assistants;
they |

|

le;mz_ﬁ‘ |

Ly Weiner Medicinische Presse 1898, page 718. ; -
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they found, 37 times, chronic inflammatory processes:
in the middle ear spaces. In 18 of the 37, the
tuberculous nature of this inflammatory process was
ascertained for certein; &and in the other cases,
although not certein, still tuberculosis was not
absolutely excluded.

The path by which the middle sar is infected,
is the seme as that by which nearly all other infec:
:tions reach the middle ear (Habermann),namely the

gustachian tube or its wall. Author congiders act&i

:uel tubercular ulceration of the pharynx, extremely
rare, end has usually been sbsent in tuberculogis of
the middle ear, this not being et all necessary for
infection of the tube. In children¢ bear in mind,
the posseibility of infection from tuberculous
edenoids (pharyngeal ton&il). The Author has fre:
tquently demonstrated latent adenoid tuberculogis
with tuberculosis of the tympanic cavity. Such a
relationship had been shown probeble, by Schuetz,

who agcribed the extraordinary fregquency of tubercul:
:0gieg of the middle ear in swine, being dus to lymph:
tatic pharyngeal catarrhs. When lupus of the nose
ig the cause, the author considers the infection of

the ear is secondary, through the pharynx, which may |

gshow lupoid or tubercular processss. Besides, the
infection by way of the tube or other means of infec:
:tion, are extremely unimportant, e.gmiliary tuber:
sculosie, (b) infection by the external meatus.

A case has been obssrved? in which there was a

deep tubsercular ulcer of the external auditary meatus
with erosion of the bone beneath it, and yet the
tympenic membrane was intact.

Tuberculoeis of the middle ear is characterisgds
by the long latency of the process,and the occursnce
of guppuration without pain; this painlessness
perelists even in very advanced cases, and even in
casee in which the superior maxillary articulation
ig involved. Secondary infection with pyogenic
Organisms generslly alters the course oi the case.

57 A very important diagnostic signd3is multiplicity
of

Briesen ©
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of perforations in the tympanic membrans in early |
cases, later through confluence of the perforations |
this point is lost. -

In infiltration of the drum{ which may be gener:|
;81 or localised, Iinjection of tuberculine will cause|
stoughing and & perforation of the membrane; the
circumscribed infiltrations are not miliary tuberclah
but granulation nodules. The Author mentions a
case in which a circumseribed infiltration of the
drum was removed, and on examination proved to be a |
tubsrculose granulation ; the sequel showed that i
the tympanic cavity had been involved previously. :

In middle ear di&ﬁdbﬁ, mixed infection acts as
it ades elsewhere. *The acute form of middle ear
tuberculosis 1is probebly due to tubsrele plus mixed
infection; these cases are characterised by wvery
rapid granulation development after perforation,
garly involvment of bone and laberynthine symptoms. |

One could imagine, says this author,; that in s«
case 0f acute middle ear tuberculosis, that a latent
tuberculosis wase present, and that a mixed infection
supervening caused scute symptoms to appear; this
is not Brieger's opinion however, who found in his
cases, no sign of such cld involvment.

Chrenic tuberculosisdof the middle ear is very
commen in lupus cases, for infection of the middle
gar in these cases, ls veryseasy; but note that all
the cases of middle ear disesase, associated with ;
lupus, are not all tuberculous. The author, in a .
case of lupus of the face, with middle esr disease,
found the injesction of tuberculine gave & positive
reaction. The ossicles are infected through their
pericgteum, with tuberculosis. the stapes being early
affected, and the fenestra rotunda perforated. |

The fregyuency of perforation“of the laberynthine|
fecramina in tuberculosis is well known, and among i
author's post mortem reports, seven of these cases |
Were aescribed. The aditus wall and the facial
canal are frequently affected, while involvment of |
the neninges of the brain is uncommon, because of '
fibroua tissue formatiqp closing the lymph spaces.

he tuberculous process may, however, reach the
meninges by the eighth nerve, but this is very un:
rcommon; it is more common for it to do so by
ercsio:
Bregor O, |
B Transactions 6th International Otological congress|
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erogsion of the carotid canal and the spread of the
tuberculous process along the adventitia of the caro:
ttid artery and so infecting the pia mater.

In the mastoid process, primary tuberculosis is
very rare, but it may be more common than is supposed
Brieger sites two cases in children, each under one
vear old; 1in each case a subperiosteal abscess was
present, containing tubercular granulations, and
removal of the tuberculous focus effected a cure:
the tympanic cavity was healthy in both these cases.

Certain very rare cases of osteitis of the
mastoid, have naked eye clinical appearances similar
to tubsreculosis, but are hisologically not tubercle. |
The clinical diagnosis of these cases, Brieger con:
:siders difficult, because the tubercle bacillus is
hard to demonstrate in them. In making the examing
tation for the bacillus, he advises washing out the
caseous masses from the tympanum by means of a
canula, and then examining the sediment or the use
of a centrifugal machine, and he warns the experimen: |
:ter to be on his guard against the smegma bacillus’
which resembles the tubercle bacillus and is coxmon
in Cholesteatomatous processes and in cerumen; he
advises decoloriastum by means of absolute alcohol
in addition to the usual method, as a means of
detection. Vhen granulations can be excised, these
should be examined,- here again guard against error,
as granulations with giant cells ocecur around foreign|
bodies, and even in ordinary suppuration; however, |
the tubercle bacillus is hard to demonstrate, 8o ,
often we must be satisfied with demonstrating charac:i
tteristic tuberculous structure, and especially !
characteristic tuberculous degenerative processess.

Some men (Haugaud Wautscher) lay stress upon ‘

|

swelling of the mastoid gland as a diagnostic point.
Brieger recommends that it should be execised and
examined if enlargede found tuberculous, it might
throw some light on the disease of the bone beneath,
but is no certain proof, and that mere enlargement
of this gland, is no indication at all, as it may be
caused by reitronasal and pharyngeal catarrhs.
Siebmann/

ﬁ'm‘? a4, 0 )
1. Transactions 6th International Otological Congress
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Siebmann and Hilliganihave inoculated excised
granulations on animals. The author's experience
is that subcutaneous injections rarely give positive

results; this is possibly owing to the bacillus
bheing few in number. Intra peritoneal injections,
on the other hand, owing to the frequency of mixed [
infections in tuberculous cases; cause generally a
suppurative peritonitis, which prevents observations l
being obtainable regarding tubercle, owing to the I
animal dying before the evidence of tubercle hasi '
developed in ite -

Broca and Barbon recommend operation in middle
ear tuberculosis, even when there is tuberculosis in
other organs, and believe that the ear disease can
be 80 cured; hey also believe there is little or no |
danger of geﬁeral tuberculosis following such an |
oijcr.-.a,ulon. 32 1

Bernsteind (M.J.) expresses the opinion that the |
middle ear may become infected at any period in
tuberculosis, but in a considerable number of cases,
it is the primary seat of the disease. The discovery
of the tubercle bacillus does not absgolutely prove '
the existence or non-existence of the disease says ‘
this Author, yet he recommends that if any suspicion |
exists, search should be made for the hacillus: next |
he SLates that the membrans tympani may be first
affected, small greyish yellow elevations forming, .
which on breaking down leave a "sieve like drum".
Owing to the absorption of subcutaneous fat, the |
meatus is large and wide, and the skin lining it, is |
thin, hard, and dry. The left ear, Author thinks,
is attacked by preference, and the dlsease, though
usually unilateral, is frequently bilateral. Bern: |
:stein relates two cases of primary middle ear tuber: |
.LTlOSlS occuring in his practice.

Hartmana,

|
|
[
|

15 r\
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Hartmann states”that von Trdéltsche first pointﬁ
ted out that tuberculosis frequently cccurs in the |
course of chronic otorrhoea. This suthor belisves
that in phthisical patlents, the tympanic cavity may
be infected directly by the transmission of sputum |
up the sustgchisn tube. The disease may also be '
primary*in the middls ear, &and wmay subseguently give |
rise to genersal tuberculosis. Tubercle baeilli |
wers first det%gted in discharge from the ear, by |
EBschle in 18830 i

Ear disease sssociated with tubercular infection,
says Hartmann, arises without definite symptoms, &and
mostly without inflammatory appearances; dulness of |
hearing and otorrhoea gets .in with more or less
extensive destruction of the tympanic membrane, the
mucous membrane cof the middle ear and its csseous
wallss

Gruberf stateg that tuberecls is found primarily,
botk in the mucous mesmbrans of the middle e&ar, and in
the spongy tissue of the petrous portion of the i
temporal bone; but more freqguently 1t is seccondary
to pulmonary or general tuberculosis. This author,
sayetPoltolini, first demonstrates tubercle bacilli
in ser discharge, and that in making the examination,
the material shculd be tsksn from the deepest parts
of the tympanum: Author says that in osseous sectiong
cf the sustachian tubs, the most prominent signs of |
dicease were at the ostium tympanicum and less so at
the isthmus. Habermann thinks this may be due to
the cilliated epitheliwm of the tube, which carry the|
bucilli up, and deposit them in the tympanum. |

Gruber affirms that tubercle bacilli may be '
found in aursl secretions, where no tuberculous
affection exists in the ear; that the symptoms conn:
tected with tuberculous disease of the middle ear are
similar to those of suppurative inflammation of that
region with caries, and that a microscopic exsmina:
ttion is necessary to establish a diagnosis. Whers
¢ negative result oceurs; repeated examinations are
necessary/

|
|
|
|
|

1. Diseases of the BEar. A.fJartman translated Brskine 1887 p.l180.
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necesuary. |
Haemorrhage from the ear is freguent in tuber:
rculous suppuration of the middle sar (Bocsa). '
Maclaughtong=Jones, and Stewart,” describe tuber:.:
sculosls of the middle ear ss belng first recognised
by the digcharge, which commences without pain, and
that quickly following this is extensive destruction
of surrounding bone; the petrous portion of the
temporal bone being more particularly liable to
become involved in this morbid process. |
Politzer in 1865°mentions the cliniesl peculiar:
tities of phthisical middle ear suppuration. ;
Politzer's examination”of & number of mastoid bones
from phthisical patients, with suppurative otitis :
media, showed repeatedly, extensive destruction of [
the mucous membrans, lining the tympanum and mastoid;|
frequently this destruction was s0 complete uas gave
the appearance of a mascerscted bone. The tympanic
membrane was frequently entirely gone, and the ossic:
tles loosened. Author in one case found granulstions
conteining giant cells and bacilli, in the lower
circle ¢f the cochlea and in the facial nerve tuber:
tcle nodules snd bacilli. Politzer assents that :
suppurative middle ear inflammaticn developes in '
svery stage of lung tuberculc¢sis or with tubsrculogis
in other organs. In the mejority of cases, its
presence is known by the subjective disturbeances of
hearing, and a slight flischarge; examination shows !
in recent cases, & pals membrana tympani covered with
& creamy secretion scftened, and perforsted in the
central portion c¢r at the extreme periphery, and
that these changes ars attended with no reactionary
symptoms,; and rerely pain. In some casesf however |
compl icated wiih extensive affection of the bone,
there 1s severe pain, a profuse secretion, rapid
destruection of the drum membrans, and mucous membrane
ef the tympsnic cavity, with desp sesated caries affect!
:ing the trallopian canal end facial nerve, the laby: |
trinth, and even the cranial cavity; here &lso occurs
caries, necrogis, and exfoliation of the ossicles and
csrieg and necrosis in the masteid progress, with theI
acute

[
1. Diseases of the Ear. Roosa 1892, i
%Pl " " " lcNaughton Jones & Stewart 1892, p.57.
G.hﬁgienchtungsbilden des Trommelfels 1865, p.65. o
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Ii-)- dO. dO ° dO . dOC 1408‘

|




scute formation of sequestra. Politzer has observed
that this csrious destruction may bs combined with

osteo-porosis and hyperostosis in the reglon of the :
carious spots. |

This Author kays stress upon the point that all |
cases oI purulent otitis in tuberculous persons must
not be considered tuberculous, and thet the appear: |
tances described as characteristic of iubercle, must |
pe found in the ear, and an attempt made to find the
characteristic bacillus, yet Author considers the |
presence Oi ebsence of ithe bacillus is not sufficisnt
in iteelf to establish a pceitive diagnosis. In
cases where severs pain occurs, this is dus to the
presence of strepococci (Moose) . The prognosis
ig generally unfavourable; but where the disease is |
confined to the ear, with proper treatment, hsaling
has oftened occured; when phthisis is present,
recovery is very rare. Politzer qpones‘threa cases
in which there was extensive carious destruction of
the mastold process without symptoms. |

FieldZzconsiders as & rule thatl where, in spite
¢f free drainsge, there is chronic suppursation,; its
cauge is generally tuberculosis, and that this state:|
tment applies tco the ear, where the disesase commsnc:
tes sn affection of Pheé mucous membrane.

Hoveld considers that tuberculosis of the middle
g¢ar is generally secondary, but may be primary: thai
the eustachian tube is the ordinary channel by which
bacilli psss intc the tympanum; but that the vessels
to the pericstum or a perforation in the drum mem:
tbrane, may be the channel. The sustachian tube '
may convey the infection mechanicslly, or by direct
extengion along its walls. Schwartz gave the first
trustworthy account of the anatomicsl sppearance
when he described small grey miliary ncdules in Che
inner wall of the tympanic cavity. Tuberculosis of ‘
the tympsnum occurs in two forms,- the acute, and |
the chronic. In the first, diffuse cellular infil: |
stration of the mucous membrane occurs, with prolif:
teration of cell slements; giant cells are absent !
or few., and bacilli numerous: the result is necrosis
end gresgt loss of substance. In the second, or
chroniq?

1. Diseases of the Bar, Politzer edited Dalby 1894 p #5501,
B do. do. Field:. "p.376
s doe do. Hovel M. 1894 page 554.
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chronic form, circumscribed masses of tubercle sre
firat seen in the superficisl layers of the mucous
membrane; thelr centres caseate, giant cells develops
and bacilli are few, superficial ulecers form, and
@eposits occur at deeper levels; granulations may
spring up and result in fibrous tissue formation, and|

so isolate the disease and vltimately lead to recovery.

In most cases the disease extends and involves the
mastoid and labyrinth; sequestra may be formed and
the brain may be invaded through the tegmen.
Hovel says the Tirst symptom is a purulent discharge
or a feeling of fulness that acute pain is absent and
that the absence of pein is characteristic, Before
perforation of the tympanic membrane takes place, it
hecomes dull and yellowish grey with minute reddish-
-yellow patches on the surface, that here the mem:
tbrane breaks down and perforations take place; the
destructive change progresses rapidly, until the
whole membrane is destroyed, and that this rapid
destruction of the membrane is characteristic of
tubercle. Author states that the perforations
usually occur in the lower half of the membrane, the
remainder being pale yellowish grey; that baecilli
are not always found in the discharge; that the
inner tympanum wall is sometimes ulcerated or dotted
over with caseous masses. The prognosis, this author
considers, very unfavourable, especially when of
secondary origin. The treatment that author advised
is that applicable to chronic suppuration, and toanics,
Shield’finds that tuberculous otorrhoea is
common and peculiarly intractable. A remarkable
feature, says this author, in these cases, is their
quick onset without much pain or constitutional dis:
sturbance, and the co-existance of most extensive
destruction of the drum, and extensive deafness; the
bacillus may be found in the discharge and general
tuberculosis may result from middle ear tuberculosis.
Barrlexpresses his opinions on this subject as
follows;- "No doubt many cases of so called caries
of the mastois process, especially in children, who
at }he same time have enlarged lymphatic glands in
he |

.  DisemseSof the Har, Shield M. 1895, page 1358. |
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the neck, are really tubercular disease of the mas:
ttoid process, and the petrews portion of the tem:
tporal bone.

In chronie purulent middle ear disease there is
reason to believe thatv many cases are really tuber:
tculous, in which no bacilli can be found.

Dench/siates that tuberculosis of the ear is
characterised by insiduous onset; the first symptom
recognised, being,a discharge from the ear, there
having heen previously no pain or noticeable impairm:
:ment of hearing. On examination, the entire drum |
membrane may be wanting, and even the ossicles may
have disappeared. Where only a portion of membrane
has been destroyed, the perforation presents a some:
iwhat characteristic appearance; it is usually cir:
tcular, the edges thick and everted, and present, ,
instead of the bright red colour commonly observed |
in simple perforations, a bluish white , glossy, oE: |
:dematous appearance, comparable to that seen in the
Arytaenoid cartilages in laryngeal phthisis.

Another characteristiic is two or more perforations in
the same membrane: When the ossicles are involved,
the surrounding bony structures are soon atiacked,
and the mastoid process may be broken down. In an
early stage of the disease# this author recommends
early removal of the diseased parts; as this may
check the process and influence favourably the systemi
ratic¢ condition, and even when an operation is done,
we must not forget general medicinal and dietetic |
treatment. & |

Dr. McBride's article on tuberculous disease in |
the middle ear,(in the third edition of his Work) is |
the most recent article that I have been able to con:‘
= This author credits Volotini with being the !
first to demonstrate the occurance of tubercle bacillj -

|

in phthisical otorrhoea, - while Hartmann deserves
the credit of having shown that giant cells and
bacilli actually occur in the lining membrgne of the
middle esar in certain cases of phthisis and,Von .
Troltsch had years before¥described the typical form |
of j
|
|
1. Diseases of the Bar, Dench(E.B.), New York, page 596
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of suppuration that runs its course without pain;
while rapid destruction of the tympanic membrane
takes place, owing, according to Schwartz, to the
breaking down of small miliary nodules, which are
visible, as grey cheesy deposits. The author recomnm:
tends examining the discharge for bacilli in a sus:
tpected case. Dr. lMeBride regards the prognosis as
unfavourable to hearing, and the tendency to bone in:
ivasion, he thinks, makes this disease dangerous to |
life. Author recommends treatment on general prin: |
iciples, and thinks the instillation of lactic acid |
worth a trial. He has never met with a case in its |
early stages, in which he felt justified in operating
to remove the disease, butl when caries and necrosis
of bone have owcurred, he advises a radical operation
if the patient's general condition peemits of it, and
then if possible, to remove all diseased tissue Trom
the mastoid antrum and tympanum.

Muefpde |
1. Diseases of the Nose, Throat & Ear,1900, 3rd Ed. De548.
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Summarizing the foregoing, we may formulate the
present state of our knowledge of tuberculosis of
the middle ear as follows;:-

von Troltsche first pointed out, that Tubercul: |
tosis Ffrequently occurred, in the course of chronie
otorrhoea, although the frequency with which chronie
otorrhoca oceurred, in persons suffering from Phthisis
had bheen observed by several of the other older
authors;- e.g. Romber, Grisolle, Nelaton and others.

Only since the dlscovery of the baeillus tuber:
iculosis by Koch in 1882, has the pathology of this
disease made any marked advance. i

The first to demonstrate the tubercle bacillus
in aural discharge, was Eschle in November 1883.
MeBride and Gruber give to Voltolini the credit of
this discovery, but give no dates; while Habermann
first demonstrated giant cells and tubercle bacilli
in the mucous membrane of the middle ear in tubercul:
tous otorrhoea.

The baeilli find their way into the tympanum in
one of three ways: by the eustachian tube, mechanic:
tally, or by extension along its wall, ; by the blood
or lymphatic vessels; and through a previous perfor:
tation of the tympanic membrane. Milligan's statia:‘
:tics prove that this disease is frequent in children
and Brieger's, that there are more cases than clinie:
tal observations bring out. DBrieger found 257 of 4
post mortem cases, with tuberculosis, showed involv:
tment of the ear, ‘while Politzer, Sheibe, and Winkler |

maintain that the disease is most frequent in persons
suffering from tuberculosis in other organs. .

Among the chief predisposing causes which are :
mentioned by various authors, are Phthisis, ILupus of
the nose, heréditary tendency &c., unhealthy environ:
rment; unsultable feeding, tuberculous relatives;
and in infants, tuberculous adenoids, while as a r
cause Winkler lays special stress upon the disappear.}
tance of fate from the lateral wall of the eustachian |
tube in wasting diseases, by usking this tube,iore
patent. Childhood is 1ooked upon as a predisp051ng
cause




cause, because then the esustachian tube is shorter,
straighter, and more patent than in the adult.

It is admitted by all authorities that the
disease may be primary or secondary, but most freq:
tuently the lattere There are differences of opint |
tion as to the site at which the disease generally
begins in the tympanum, Habermann, Winkler and

Brieger, hold that it commences im the mucous membrané,
|

of the tympanum, especially near the promontory:
Kurster in the antrum. ,

Tuberculosis of the ear may be acute, or chronic,
In the acute variety (which Brieger says is really |
tuberculosis plus mixed infection) there is a diffuse!
cellular infiltration of the mucous membrane, with
proliferated cell elements; giant cells are absent,
while baecilli are numerous: the bone is soon involy; |
ted, and great destruction of it takes place, frequent
:ly with the formation of sequestra, while rapid !
cranulation formation is also a feature of the acute
variety. In the chronic form, ecircumscribed masses |
of tubercle are first seen on the superficial portion|
of the mucous membrane of the tympanumj; these case: |
tate, giant cells develope, and bacilli are few;~+ the
process gradually spreads deeper by ulceration.

The spread of the process may he stayed, however, by |
fibrous tissue formation cutting off its advance; but |
in most cases the bome becomes involved; the disease |
finding its way into the laberynth or mastoid process,
Spread of this disease to the brain membranes is not

very cormon, except in children, owing to fibrous }
tissue formation closing the lymph spaces (Brieger). |

Schwarts described small grey miliary tubercles
on the inner wall of the tympanic cavity in Children |
the subject of tubercle, with purulent otitis, and
visible as grey cheesy deposits.

Tuberculosis of the middle ear is characterised
by the long latency of its process and the absence of
pain (Brieger). Hartmann describes this disease as
arising without definite symptoms. Politzer says
"In the majority of cases its presence is known by .
the subjective disturbances of hearing, and a slight |
discharge". With reference to the affect on hearlngi
during the sarly stages, authorities differ.
Hartmann/ ?

|
|
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"the subjective disturbances of hearing, and a slight
"discharge", With reference to the affect om hear:
:ing, during the early stages, authorities differ. |
Hartmann says there is impairment, while Dench claims
that no impairment is noticeable. Moldenhauer only |
found impairment of hearing in 2.4” of phthisical
persons, while Brieger proved that 25% of persons
dying of phthisis, show evidence of tuberculosis in |
the organs of hearing. Winkler considers the loss
of hearing in one ear - bone conduction remaining
good - would point to tuberculousg involvment in a
tuberculous patient. ;
Hovel says tubercles may be seen in the tympanic|
membrane before perforation, appearing as grey or
minute reddish spots, and that when these break down,
perforations appear, perhaps several in number; but |
the disease thus tends to rapid destruction of the l
membrane s I
Multiple perforation in the drum membrane is a
symptom recognised by all authorities as strongly
pointing to a tuberculous origin. '
Dench describes a tubercular perforation as
follows:- It is circular, its edges thick and everted,
of a bluish white colour, and oedematous; as opposed|
to a bright red ceolour seen in non-tuberculous in: :
tflammations. Milligan describes the edges of thesei
perforations as pale and indolent looking. |
Tuberculous ear discharge is described by
Milligan as thin, profuse, purulent, and foetid: By
Winkler as sreamy, profuse, and at times blood stained
in the early stages; After mixed infection occurs,
its character changes. The granulations are describs
ted by Milligan as flabby; by others, pale and
oedematous, frequently large, and filling the whole |
mastoid process which has been hollowed out by them. |
There is freguently destruction of the mucous membrang
of the tympanum and antrum, leaving the underly;ng '
bone bare, which can be felt with a probe. (Politzer, |
Brieger). _
Politzer says examination shows in recent cases
a. creamy seceretion, a pale membrana tympani softened |
and perforated in the central portion or at the
extreme/ '
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extreme periphery. Hartmenn considers the lower.

half of the drum, the typical place for these perfor:
:ations to occur: While Bach thinks above and behind!
the most typical situation. i

Destruction of bone, often without externsl
manifestation, is an important symptom, and this is |
often early and very extensiwve, comsequently, facial
paralysis is very liable to oceur in this disease as
an early symptom, owing to destruction of the wall |
of the falopian canal, while it is extremely rare in
the early stages in non-tuberculous disease, owing
to the bone not being involved in this type of case.

Owing to the hollowing out of the mastoid by
tuberculous granulations, its cortical layer frequentg
:1ly gives way, causing an abscess to form behind the |
ear: By this bursting, a sinus is formed. i

The importance of finding tubercle bacilli in
aural discharge is viewed differently by Authors.
Many of them take this as an absolute proof of the
existence of tuberculous changes in the ears
Gruber and Bernstein do not admit this: all are,
however, agreed at the importance of searching for
them in suspicious cases, and advise that the dis:
icharge for examination, be taken direct from the
Tympanune

That the bacilli may be difficult, or impossible,
to find in an undoubted case, is algo a point agreed
on by authors. Brieger recommends taking a piece of
granulation for microscopic examination iff possible,
and gives a warning not to be deceived by the smegma
bacillus. Milligan advises inoculation experiments |
in guinea pigs as the best means of proving their
presence. Brieger does not think well of this
method, considering it unreliable, and says one may
have to be satisfied with demonstrating characterist:
tic tuberculous structure and degenerative processes
in the tissues affected.

In making a diagnosis, all authorities agree
that the following are the most important elinical
indications:- a painless onset of discharge from the
ear; two or more perforations; the presence of pale
oedematous grenulations; a creamy pus dischargeg }
facial

|
|
|
|
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facial paralysis coming on at a very early stage,
while bare hone may be felt through the meatus. |
During an operation, the bone heing found soft and
cheesy and much destroyed by granulations, is an
important symptom.

Before rupture of the membrane, tubercles may
be seen on the drum, or soomn after rupture, on the
tympanic walls.

Notwithstanding the many guiding symptoms, cases
occur in which a diagnosis from-clinical symptoms, is
very difficult.

Authorities are also agreed that all cases of
suppurative otitis in tuberculous persons are not
always tuberculous. Percusgion dullness over the
masgtoid is mentioned by Brieger as a symptom.

Field thinks that where in a case of suppurative
middle ear disease in spite of free drainage, dischar:
tge continues, the disease may be looked upon as
tuberculous; while Barr considers that caries of
the mastoid along with otorrhoea and enlarged glands
in the neck, especially in children, indicates tuber:
teulosis. In certain mild cases Sheibe describes
a thick, greyish, very adherent membrane, situated ini
the inner tympanic wall as a positive indication of
a tuberculous process. '

The points in the non-tuberculous otorrhoeag ‘
which help to make a differential diagnosis are, that
there is generally acute pain, associated with perfor;
tation of the tympanic membrane, that the inflammatdvy
reaction is of a sthenic type; that there is much ;
less destruction of bone in the early stages at all
events, that perforations are not pale and multiple,
but red and single; that the internal ear is not so
liable to become involved, and that facial paralysis
early, is very unfrequent. '

Scheibe asserts that otorrhoea associated with
cholesteatomate.> is never tuberculouss

The prognosis on the whole is unfavorable,
owing to the tendency of the disease to involve bone
and to spread to other organs, but especially so, if
the case is already complicated by tuberculosis in L
other organs = e.g. lungs. If the disease involve
the ear only, recovery may take place under suitable |
treatment/ |
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treatment. As to retaining the hearing power in |
the affected ear, the prognosis is unfavorable.

Dench recommends in primary cases, early removal!
of the focus of the disease: licBride states he never |
met with a case in which he considered this treatment |
advisabley; but when caries and necrosis of the bone |
have occurred, he advises a radical operation, if 5
the patient's general condition permits. |

IMilligan divides cases for treatment into (1) '
Non-operable cases, such are infants with marked
debility and emaciation, with advanced facial paraly: |
tsis, magses of enlarged glands, and foetid blood
stained discharge. (2) Operable cases: In these |
the general condition of the patient is good, and .
the main object should be to secure free drainage, |
by seraping away all diseased bone and even exposing |
the dura and walls of the lateral sinus, if necessary,
in order to remove every trace of diseased tissue, and
then an attempt should be made to secure granulation |
of the cavity formed, from the bottom. Enlarged I
glands in the neck should also be removed, while good
nursing, fresh air, liberal diet and tonics are agreedi
by all authorities to form an essential part of the
treatment.

Milligan further says, that when the ear has |
been destroyed as an organ of hearing, the antrunm,
tympanum and mastoid cellg should be thrown into one
cavity, and this view is that which is generally
accepted by authoritiess

Broca and Barbon think there is little danger
of general tuberculosgis following upon an operation
Tor tuberculous middle ear disease, and they believe
that such ear disease can be cured even when the
patient has tuberculosis in other organses |

3/,



¢ A & B =® .
of whick |
THE FOLLOWING ARE THE NOTES. . |

Cagse ls Tuberculous purulent otitis media, with
left Tacial paralysis.

1eWe Age 5 months. Admitted to Children's
Hospital, Edinburgh, 22nd December 1900, |
History This infant was apparently in good health
until 6 weeks ago, when her mother noticed that the |
left car was discharging yellow pus. She also notici
red at the same time, that the child had a cough, and |
that her face was twisted to the right side. Which
of the three symptoms appeared first, the mother is
unable to say, but it would seem that they all appear
ied about the same time, The child had not suffered
from lMeasles or other Fever, and there had been no |
infectious disease in the district in which she resid?
:ed , since her birth. The patient since turning
ill has been feverish and cross most of the time,
witile her appetite and general health have gradually
got worse. _

A pwelling was noticed behind the left ear short:
ily after the discharge commenced. -
Previous History Patient had never had any previous |
illness excepting Bronchitis, :
Family History. There is no history of tuberculosis
but one sister has had Bronchitise.

Present condition The child's general health is
evidently impaired, as she is a thin, pale infant;
for a few days there has been occasional vomiting.

The anterior fontanelle is wide and very slight:
tly depressed; the head is held in the normal pos:
tition, but there is complete left facial paralysis.
The Orbicularis palpebrarum and corrugabtor supercilli
and the occipito fontalis muscles are as much affect:
‘ed as the lower muscles of the face; the degree of
paralysis being equal and total, From the left ear
there was a copious digcharge of pus, thick, creamy,
and foetid, and a little blood has been noticed in it
occasionallye The pus wells up on pressure over the
mastoid, showing that there is a free communication
between the tissues over the mastoid and the external
auditory meatus. The posterior auricular glands, as
well/

|
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well as those beneath the sterno mastoid muscle are |

slightly and uniformly enlarged, varying from the

size of a pea to that of a bean: There is occasional

cough, and slight diarrhoea. :

24th December. There is slight holding baeck of

head and coumencing retraction, the vomiting has £
;
|

ceaseds. Slight {tonic contraetion of the right facia
museles 1s noticed.

27th Dscember.s The retraction of the head contin
‘tucs; the pupils are normal, There is a fullness

over the mastoid region in which fluctuation can be i
felt. The discharge of thick yellow pus continues
free., A view of the deeper portions of the meatus |
could not be obtained owing to the swelling of the |
mneatal walle The right drum membrane looks normal.
Operation 27/12/00. The usual incision was made ‘
behind the left ear, and an enlarged gland first came
into view. (This gland was kept for future microscop*
tic examination). On dividing the periosteum a large
empty abscess cavity was found, the whole of the '
mastoid process being denuded of periosteum. The a
posterior wall of the meatus was also denuded of per: |
tiosteum, resulting in a direct communication between |
the abscess cavity and the external auditory meatus |
through its posterior walle '

While scraping out this superficial abscess,
bleeding was noticed from the nose and mouth, showing|
that there must have been & large perforation, or
complete abscence of the tympanic membrane allowing |
free passage of bplood down the eustachian tube. :
No perforation was found in the bone over the mastold
antrum, but it was very thin and exceedingly soft
(caseous) being easily scraped away with a sharp i
SD00N . No pus was found in the mastoid antrum, whic
was found to be of large size and full of granulation,
All the granulations and the soft caseous bone were |
scraped out, the ossicles coming away at the same )
time . he inner wall of the antrum and tympanum did
not appear softened, feeling firm to the touch. To |
sequestrum was found, and the dura was not exposed.
The bridge of bone between the antrum and tympanum
was very soft and easily seraped awaye. When this an
the other softened bone and granulations had been
seraped awey, a very large cavity remained: The
cavity was stuffed with worsted in the usual way, as
wa.s :
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external auditory meatus.

granulations were pale, red, and faabby and
showed numerous grey caseating points, some of them
and some of the softened bone were taken under strict
antisceptlic precauticns, and placed in a sterile
bottle for inoculation into a guinea-pig. Other
granulations were placed in absolute alechol for
gection cutting.

January 3rd The wound is healthy and clean, and i
the discharge is small in gquantity. The retraction
of the head is doubtful, and there is no other evid:
tence of meningitis.

January 6th. The discharge is less, and granulations
are beginning to appear. There are no further mani: |
:festations of meningitis. i
January 9th. The child became very cold and cyanosed.
There is no cry or twitching of the right side of the |
face reported by the Nurse. The pulse is small, |
rapid, wvery weak, and of a running characters Stim: |
iulante were given, but the swallowing power is im:
tpaired. |
1l a.me. A large abscess behind the right mastoid
region, evidently glandular, was incised, and packed.
January 1l0th The child died at 4415 a.m. At 2 pem.
sanme day, I made a post mortem examination of the
body at the Hospital Mortuarys.

External Inspection The body is that of an ill
nourighed, emaciated female child, the skin is pale
and post mortem lividity is well marked on its under
surface. Post mortem rigidity is also well marked.
The operation wound behind the left ear, shows only a
feeble attempt at granulation; there is a undermined |
subcutaneous wound stuffed with worsted on the right !
side of the back of the neck. The opening of this :
wound is half the size of a threepenny-piece, but the
cavity within is much larger, the skin being under: i
imined at its edges. The oceipital glands on the
left side are enlarged, being about the size of beans.|
The abdomen is tumid and there is a small ulcer to the
left of, and near the umbalicus, the size of a three-
-penny-piece, which shows no atiempt to granulate. \
The eyes are blue and the hair is fair. The anterior
fontanelle is wide and depressed.

Internsl Inspection On removing the calvarium, there
was all cscape of about 2 ozs. of blood stained watery |
flvid/ i
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fluid; the dura mater was firmly adherent to the
skull. The surface of the brain looks pale, but:
otherwise appears normal. The brain was removed
with cage, on dividing the nerves, no adhesions being
found anywhere. The roof of the tegmen tympani in
the middle fossa on the left side, is paler than that
on the right. The pia mater at the base of the
brain in the eircle of Willis is greyish pink and
looks thickened, but there are no visible tubercles
along the vessels. (This portion of the pia mater
was removed for section cutting)

The portion of bone
between the dotted lines in
the diagram was removed.
It ineluded a portion of the
squamous, the whole of the
mastoid, and petrous portion
of the temporal bone on each
side, together with the
eugtachian tube on the left
side, and a portion of it
on the right. Some adenoid
tissue from the naso-pharynx
was also removed.
Y oot The section: of the cere
thww*:bral hemispheres showed the
/,f brain ratter to be pale in

colour, but otherwise it

o P looked normal; the lateral
0 s T ventricles were of normal
3 by . size and contained no fluid.
The cerebellum on section looked normal.

On opening the abdomen, the stomach was found

distended, and the great omentum, all the intestines;

both large and small were metted together with masses
of lymph, containing numerous nodules. At Dboth
gides of the abdomen in several places the intestines
were adherent to the pariatal peritoneum: The intes:
:tinal coils can be tornm apart, showing the adhesion
to be comparatively recent. The mesenteric glands
are enlarged; the liver is large and pale, but
shows no nodules on section, and is not adherent to
the intestines or abdomenal walls The kidneys are
pale and the spleen is enlarged and shows scattered

nodules

l




nodules.

On opening the thorax, some of the anterior
mgdiastinal glands are found enlarged, the lungs
distended and very pale, and through their whole sub:
sstance shotiy nodules could be felt; they are most
numerous in the lower lobes on each side: The lungs
were not adherent anywhere to the parietal pleura. L
The bronchial glands are not enlarged. The conditio
of the abdomenal viscera is typical of tubergular
peritonitis and that of the lungs, of miliary tuber:
tcular infiltration.

(A portion of the great omentum, mesenteric
gland, a portion of the liver, the lungs and enlarged
anterior mediastinal gland were taken for microscopic|
examination, as well as the other specimens previously
mentioned.) {

The naked eye examination of the left temporal
bone shows the following:- On removing the dura
mater from its inner surface, the tegmen tympani,
although very thin, is still unperforated. On the
outer surface of the bone, the cavity resulting rfrom |
the operation is covered with a few weak pale gran:
iulations. After removing the soft parts it is seen
that the disease has destroyed the bone of the walls
surrounding the tympanum to some extent, but not
sufficiently to have invaded the inner ear. About
the antrum, the destruction has been extensive.

Perforation of the inner table has not taken
place at any part. The bone surrounding the carotid
artery has been attacked, but the artery has not been
laid bare. The footplate of the stapes is still
present; the bony walls of the left eustachian tube
have also become involved. The out wall of the
falopian canal is gone at the bend downward, and the
facial nerve could not be found.

The right tympanic membrane was found unperfor:
tated and on its outer surface looked smooth and
normal: On laying open the right mastoid antrum and

tympanum by means-of a saw, the mucosa Wwas found
much thickened and studded with small elevated grey
points about the size of & pin's head. They were
visible not only in the sntrum and in the inner wall
of the tympanum, but on the inner wall of the tympapiz
membrane, and in the eustachian tube. The underlyi
bone
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bone did not seem much, if at all, involved. The
thickened mucosa almost ocluded the cavities of the
antrum and tympanum. The vestibule, cochlea and
semi circular eanals showed no visible involvment g
the ossicles looked unaltered fronﬁnorm&l appearance.,
The conditions found, show that™mucous membrane of |
the right eustachian tube and tympanun had become |
implicated in the diseasef&th&t the disease was in i
an early stage, the destructive changes being confined
to the mucous membrane, so far as the naked eye in:
‘vestigation could determine.

HooE
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The accompanying photograph shows these two
boneg, the right hand one being the left temporal J
bone, shows the destruction of bone that has occurrgdi
and that to the left shows its tympanic membrane stil
intact. Mieroscopic sections prepared from the ‘
right tympaniec membrane, from the mucous membrane of.
the tympanum and antrum &c., are described under their
proper headinges

Gase/
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Casgse 2. Tuberculous purulent otitis media in both
ears.

ML.IMe T, Age 7% years. Admitted to the Children's
hospltal, Edinburgh, 14th September, 1900. !
Family History Patient's father died of phthisis,

with some brain complication. She has a hrother 18
years of age and a sister of 4 years now suffering |
from consumption; other cases of phthisis have occur:
sred in members of her father's family. On the
mother's side there is no tuberculous history.

There are six other children living, and four dead;
one of consumption of the bowels (probably tubercular
peritonitis) andther died of memingitis.

Previous History The child was healthy at birth,
although the labor was difficult: She was breast fed
until 10 months old, and throve well, Teething was
late, the first tooth appeared at 12 months. Speak: |
ting also commenced late, the first attempt at this
being at 2 years. She had pneumonia in her fourth
year, and since then has never had good health.
Presgent Illness She has had a cough on and off
ever gince the attack of pneumonia. The discharge
from her ears commenced about 12 months ago, previous |
to this her hearing was guite good, or rather the '
hearing got suddenly bad about three weeks before the
discharge coumenced. She also complained of some |
pain at that time, which was intermittent until about
three days before the discharge appeared; when it
begame continuous and very distressing, entirely
preventing sleep; the pain continued severe until
the discharge appeared. The discharge was at first |
thin, but after a time it became thicker, yellower, |
and more offensive to smell; it has been continuous
since its commencement, and the onset in both ears
seemed to have been simultaneous. _

Since the primary pain there has been little ‘
or none until three weeks ago, when the ears again
became painful.

The child is emaciated, her skin is pale, soft
and moist; her complexion is dark, eyelashes long,
fingers somewhat chubbed. There is no cyagos;s or
jaundice, but she has had some cough and pain in the
left side. )
19th Septembere. The ear discharge continues very
offensive, although the ears are douched night and

morning/
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morning.

25th September. Right mastoid antrum was opened
and scraped out, but the granulations were not kept
for oxamlnatlon.

drd October There is & foul—smellinb, thick,
vellow discharge from the left ear. There is no
swelling or redness behind this ear. The tympanic ‘
nembrane appears to be entirely gone, and bare bone |
can be felt through the meatus. There is no facial |
paralysis on the left side, but right facial paraylsis
followed the operation on the right side.

The operation on the left ear The usual incision
was made behind the left ear and the mastold exposed; |
no sinus or bare bone was found, but the bone covering
the mastoid antrum was vmfy +hln a mere shell.

The granulations in the antrum could be seen shining
through the bone, and looked of a bluish colour.

The antrum was found filled with granulations, but
very little pus. The bone surrounding the granulat ‘
ttions was very softand easily scraped away; the

bridge of bone hetween the mastoid antrum and the
tympanum and external auditory meatus was removed,
and these cavities thrown into one, all softened bone
being thoroughly scraped away. !
During the operation, the Anaesthethist noticed |
twitching of the facial muscles on the left side.
The granulations which werelarge and rather pale,
without visible caseous points, and scrapings of bone
were taken under strict sterile precautions for inoc:
:ulation into a guinea-pig and microscopic examinal
itione .
A point noticed in this case was the large size |
of the mastoid antrum and the considerable distance l
it extended backwards without reaching the lateral
sinus. Mr. Stiles, owing to whose courteousy I was
able to observe and study this case, mentioned, having

previously noticed this peculaarity in chlldren. d
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Case 3. Tuberculous otitis media of the left ear

witn left faecial paralysis.
A.H. Age 3 years. Admitted to the Royal Infirm.

ary




tary, Ward 38., Edinburgh. 18,0d 1409

History. When 3 months old, a discharge commenced
from the left ear, apparently without pain. The
labor had been no;nal, no forceps were used.

Shortly after the discharge commenced, the face
was noticed to be twisted to the right side. The
family doctor applied a blister Dbehind the left ear
without benefits Once or twice glandular abscesses
have formed and been opened behind this ear and also
at the hack of the neck, and she has been under
chloroform twice, apparently for the removal of
polypi. The right ear has occasionally discharged,
but her hearing, so far as her friends have noticed,
has been good.

Family Historys. Nothing to note.
Present condition. There is a foetid discharge
from the lert ear, of thick yellow puse There is
a 8inus opening below this ear; the skin about it
being undermined and of a strumous appearance. Bare
bone is felt through the sinus and the left external
auditory neatus is found completely blocked with a
sequestrum bathed in pus and within half an inch
from the surface.
Operations 21/10/00. The usual mastoid inecision
was made, and a cavity found containing a sequestrum
at the lower portion of fhe mastoid processs On
removing the sequestrum with foreeps, it was found %
consist of one large piece about the size of a hazel
nut and several smaller pileces. The sinus was
found lendlﬂg to the cavity containing the sequestrum;
after the sequestrum was removed, humerous granula:
tions were found surrounding it and lining the
cavity. These werc carefully scraped away, and the |
cavity stuffed with iodoform gauze. The sequestra
were of a dark red colour as were the granulations
sticking to them, but the granulations, lining the
cavity in which they were lying, were of a paler red
colour, and rather flabbye. The sequestra were at
some points hard and firm, at others soft and cheesy.
(The sequestra were taken for microscopic examination
and the granulations from the wall of the cavity were
placed in a sterile bottle for inoculation e“psrlment.
An ellarged gland found over the mastoid, was also '
taken for examination.)

22/10/00. The wound was dressed to-day (the 2nd.
day

Lo



day after the operation) Patient seewmed very well
and appeared to suffer but little pain during the |
dressing. The dressing when removed was very foetid,
The cavity was syringed out, and showed a surface
covered with thin greyish looking tenacious dischargei
resembling a thin slough; thereafter dressed daily.
Decs.4th. The wound is still being dressed daily, and
is showing practically no discharge and closing
rapidly. The sinus below the lobe of the ear is,
however, still open and granulating but feebly, with
very scant discharge. A probe can be passed some |
distance in, but the exact distance cannot be estim:
tated, owing to the struggles of the patient. TFor
the last two nights she has had a high evening temp:
ierature, going up to 104; during the day, however,
she has been afebrile.

Dec.5th. Last night her temperature remained normal;
she had a good night and appears quite well to-day.
Nothing definite has been found to account for the |
temperature of the two previous nights. |
Dec.,10th. Patient was anaesthetised and a probe
passed into the sinus, it could be made to enter the
meatus at the junction of its bony and cartilagenous
portions; the sinus was scraped out and swabbed with
pure carbolic acid and packed with cyanoid gauze.

This sinus, ever since the case has.come under treat:
iment, has shown a weak, pale, imperfectly granulating
surface, of unhealthy appearances. |
Dec .26th. Both the wounds have been dressed every
day since the last note was made, sulphate of copper
being @ccasionally applied in addition to the ordin: |
tary dressing, but all attempts to obtain closure of |
the wounds has failed, there still being almost entire
abscence of granulations in the sinus, and the oper: |
:ation wound behind the ear is larger than a fortnight
agos

Jgn.l5th The facial paralysis remsins unaltered,
The wounde are still unhealed, but are showing signs
of closing. Her general health is greatly improyed
since coming into hospital. There is now, practic:
tally no discharge from the meatus.
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Case 5. Tuberculous otitis media of the right ear ‘
with hollowing out of the mastoid and a Betzold'e
Perforatione.

DePe Age 8 months. Adml'ted to a Private Home
1n Bdinburgh, 22/5/00.
History The right ear has been running for four or

five montng; there have been two large abscesses

in the neck on the right side, which have burst and
left sinuses.

Present condition There is a foul-smelling discharg
from the middle ear, of a thicky yellow, ecreamy pus,
and there are several sinuses in the neck below the
mastoid process and over the sterno mastoid muscle,
evidently arrising from suppurating glands in this
regions Several large glands are also felt mmong
the posteriocr border of the sterno mastoid on the
right side; and the occipiatal glands are enlarged on
the same side. When pressure is applied below the
left ear, pus wells up freely from the external
meatus, and also when pressure is applied over the I
mastoid behind the ear. On examining the extermal |
meatus with a speculum, after clearing away the pus,
a perforation is seen on the anterior meatal wall at
its lower part, and through this the pus appears on
applying pressure as before mentioned. Nothing more
could he made out by examination of the meatus.
There are a number of flabby, oedematous, granulationsg
about the orifices of the sinuses, and the skin is
undermined in various directions, having a marked
strumous appearance. There is also & perforation on
the left side. This infant has not been taking its
bottle well.

Operation 23/5/00. These sinuses were cut into |
one, and the pus, granulation tissue, and infiltrated
gland tissues were cleared away with a sharp spoon.
There is wno swelling or redness over the mastoid
process, but the usual incision for opening the mastol
antrum was made, and on removing & very thin plate of
bone, the antrum was entered, and found to be full of
granulations and puse. The whole of the mastoid
process seemed hollowed out by the granulations, and
there was a perforation on the inner wall (Betzold's
perforation) near its tip. The durae mater was
exposed at the upper part of the cavity, the pulsa:
ttion of the brain being distinetly communicated to
the :
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All diseased bone and granulations were carefull
scraped away, and the cavity stuffed with gauze, as |
was the wound in the neck. ‘

The granulations were large, flabby, and rather
pale in colour; several of these were taken under
sterile precautions for inoculation into a guinea pig|.

This being a private case, I was not able to
see the patient again after the operation, conseguent
:ly, I cannot give more of the elinical history, |
excepting that T was told that the infant made a
satisfactory reeovery. The same is true of Case 4.

the blood lying at this part. %'

|

Case 6. Chronie suppurative otitis media of the '
rignt ear, with right faecial paralysis.

Holra Aged 4 years. . Admitted to Ward 38, Royal
InTirmary, Bdinburgh, 16/10/00

Historys The right ear began to discharge two years
ago, shorily after the patient had suffered from
measles and secarlet fever. The father, however,
atiributes the ear trouble to a fall, Sinee the
discharge commenced, the ear has Deen syringed daily. |
Twelve months ago she had what her father calls a shock.
She was apparently unconscious for an hour or two,

and when she regained consciousgness, it was noticed

that her Faece was twisted to the left side. At this |
ime there was considerable pain complained of in the
egion of the ear, the discharge from it was very

ee, and a swelling appeared at the angle of the jaw
on the right side. This acute turn in symptoms

caused her to be kept in bed for six weeks, from then |
until tke present time, the discharge has been free ,
and continuouvs and the facial paralysis has remained |
unzliered. She was running about up till the day

of admission, being brought to Hospital not on account
of any new developement in her case, but to see if
anything could be done for the ear and faces
Zxamination in the Waiting Foom. It was nolticed

2t she had well marked fecial paralyseis, and that
the discharge from the right ear consisted of foetid
yellow/




yellow pus. On problng, bare bone was felt, and

she was sent up to Vard 38. .
lz/lg/bu Since coming into the Ward, the temperature
nas Ianged betvresn 97 and 98 .4. ne pulsge varies,
last night it was 100, this morning 1l44. The respirg
:ation wag 20 last night, 30 to-day. The patient is|
very fretful, takes nourishment with great difficulty]
and has been sick several times this morning, the
vomit belng a greenish muecous. ohe tends to be
somewhat drowsy, but ecries if moved; the right eye |
remaing half open, and the right side of the face
appears slightly swollen. She, however, still |
retains some power of depTGSSLﬂg her rlbht upper lid.
There is no apparent swelling in the mastoid region |
on the right side, nor does there aypear toc be any |
special point tender, and no swelling or tendsrness
can bhe notieed in any of the glands in the neck.

The physical signs in the heart and lungs are normal;
the bowels were moved by an enema this morning, and |
nothing abnormal was noteds,

Bxamination of the ear. The right ear is full of
pus, which, up till this morning has been coning
avay freely, but less so during the last hour or iwo
The probe touches bare bone in the midst of the pus
and close to the external meatus. The pus is very
foetid; nothing beyond this ecan be seen, as the |
meatus is found hlecked by the seguestrum. ‘
Operation. l?/iO/bO. There is now pus coming quite
freely from the right ear, and e¢lose within the
meatus is fel‘t a sequestrum, which is moveable with
the probe. There ig no redness or gwelling behind
the ear,

The ehild was placed under chloroform, and the
ugual incision was made behind the right ear, for
exploring the magtoid antrume The periopteunm was
removed from the mastoid process, and & thin layer
of bone was removed from over the lower portiion of
the magtoid processe. This portion of the process
was found full of granulations, and the sequesirum
was felt anteriorly. A portion of the posterior
meatal wall was removed to expose the sequestrum
more thoroughly, and an attempt made to extraet it
through the meatus, which failed. The cartilagsnous
portion of the meatus was then divided sufficiently
to allow a free communication between the mestoid
wound,/
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wound and the external meatus. The sequestrum was
now successfully removed through the combined open:
tings posteriorally. The cavity now left, was found
lined with grenulation tissue. This was very gently
geraped, and stuffed with gaazes The ossicles were
not seene

In removing the gequestrum, it was broken into
three pleces, the largest being of the size and
shape of the terminel phalynxz of the little finger.
These were each of a firuw bony consistence, but
having a wormeaten appearance, and presenting a

nurber of hard, sharp edges. Yo chicesy or caseous
bone was found in any part of them. The granula:

ttions around them were large and red, and showed no
caseoug points. . Some of the granulations were taken
as usual in & sterile hottle for inoculation exper:
:iments, and the sequestrun was kept for further
examination, and cover glass films were made from
bits of the granulations.

After Higtory 18/10/00. The patient remains in
much the same condition as before the operation;

there bas been restlessness, alternating with drowsing

sess, and frequent sickness. The temperature varies
from 27 to normal, the pulse 150, The facial paral:
tysis remainsg the same. The wound wasg dressed
under chloroform and looked very dry, there being no
reactions 18th evening. She was siek up till 3
o'clock, hut has not been so sinee. Temperature 100
pulse 160; respiration 404
13/10/00. Bhe is restless at times, but at others,
quite still; she is semi-conscious, and did not
appear to recognise her own people this morninge.
She lies with her arms stretched out and her knees
drawn up, and although not easily roused, she
occasionally exhibite great restlessness. Futrient
enemata, with bromide have been retained with diffic:
:ulty, and she has now developed diarrhoea, the
motions being pasgsed unconsciougly. She bores her
head into the pillow and keeps it retracted, but does
not seem specially sensitive to movements of the head;
Tothing can be detected in the lungs, but there is
a slight coughj; pulse 160; temperature 99; respira:
ition 38. There has been no sweabing. There is &
tendency to ccllapse, bul 1no cyanosis. There have
een no mugeular twitchings, but thers has been
occcagional

4 ¢



["Lungs - § 0zs; somewhat conjested, no pneumonia or

,O/lO{GG. The patient never regained congciousness

"Moatches and solitary glands in lower ileum were
"conjested, hypernemic and somewhat conjested, but
"showed no ulceration. Head . There was a recent

2

occasional grinding of the testh, The tongue is
fairly clean and there ig no retraction of the
abdomnen She talkes a little milk and lime water by
the mouth.

Second operation 4.30 p.m. 19/10/00. The symptoms
pointing to brain complication, a trephine was
applied te the skull about haelf an inch above the '
right externzl auditory meatus, but nothing was found,
The dura mater was stitched wp and the wound elosed
and p Llent put bhack to bed.

and died at 4 a.n.

A post mortem examination was made by the
Infirmary Pathologist, who reported as follows:-
"External Appearance: well nourished and well devel:
"ioped child: general rigidity; slight lividity;
"recent trephine wound in right parietal bone.
"Internal A_yearapce. Thorax pericardiuvm and pleura
"he wlthJ. leart S 0zse, apparently quite healthy

"tuberele.

"Andomen . Peritoneum healthy: Mesenteric glands
"econsiderably enlarged, many soft and shewing case:
“:iation. Tiver; 1 1b«3 ozs,Gall bladderﬁmHyleer
tof a uniform pale cplour from anaemia and very extent
"igive fatty changess Spleen, 2 ozs. moderately
"firm, but in section shows & few scattersed haemorr:
"ihages throughout puldps. Kidneys each 2% ozs, were |
”ﬁy‘reueiv fatty and aneemic. Intestines. Peyer's |

"trephine opening in skull immediately ahove the

"right external asuditory meatus; wound in dura closed

"by several satures: There wasg a little oozing of
"hlood into the subarachnoid tissue over the right
"tempero- mﬁ noidal lobe - probably result of operatio
"he convolutionsg over the wvertex were somewhal
"flattened but there was no evidence of any meningiti
"vertical or basal.

"Brain weighed Z 1lhs8 8 oz. There were some
"recent adhesions between the right lobe of the
"cerebellum and the right petrous bones

"Cerebral sénuses weres healthy., There was a
"little dark PB.M. clot in right lateral sinus, not
"adherent,

i
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cavity in whieh the sequestrum lay; the walls of

the mastoid antrug were not invdlved in the destruc:

:tion of bone, but practically the whole of the inner

ear, ineluding the cochlea, bony laberynth and semi:

icircular canals had been separated in the sequestrum

and each of these parts are easily made out in the

sequestrums. No miliery tuberecles were visible on

the mucosa of the eustachian tube. The aeccompanying

photograph gives a good idea of the destructive

changes that oecurreds
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Case 7. Chronic suppurative otitis media of the
left ear, with left facial paralysis.,

A.R. (female) Aged 4 yeors. :’\.dmi"t'tqd to Ward 38
Royal Infirmary, Edinburgh, 1/11/00. |
History. Shortly after birth, which was normal, a
abscesses formed behind the left ear; these were
lanced and soon after similar abscesses formed in
front of the ear. About the same time as the ab: '
iscesses formed, the left ear hegan to discharge and
the discharge has continued ever since. The facial
paralysis was noticed soon after the discharge commen
iced, but has gradually increased in degree: There |
is no tubercular fanily historys

Present condition There is complete left facial
paralysis and there is & free, foul-smelling dis:
:charge of pus of a thick yellow consistence from the |
left ear, and a suppurating sinus over the lower |
portion of the mastoid procesg on the left side, with|
some pouting, pale, pinkish, flabby granulations ;
around it, and about the size of an almond. Bare i
bone "is felt within the sinus. On examining the '
patient under chloroform, a large ‘sequestrum was '
felt quite near the surface, in the external auditory
meatus, and was freely moveable.

Operation. 4/11/00. The sequestrum was readily
removed through the meatus, by means of foreeps, and
found to be about the size of the thumb nail, but
rather thicker, with the groove running along oneside |
which appears to be one side of the eustachian canal
ending in the tympanic cavitye. The sequestrum was
of hard consistence, uneven and rough on the surface
and there are no casgeous points. After the seques:
ttrum had been removed, the wound behind the ear was |
enlarged by cutting upwards, the knife entering l
directly into the cavity from which the sequestrum I
had been removed. This cavity was found to be !
lined with granulations. When these had been removed
it became evident that the whole of the posterior |
meatal wall, as well as the lower wall and a portion
of the mastoid process, were gone; the caviiy commun: |
ticating freely with both the wastoid wound and the
| external auditory meatus. In the position of the |
anterior wall of the meatus, the parts felt soft, as
if it had disappeared also. No cheesy or caseous
bone was discovered and the granulations within the
cavity/
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cavity were samewhat different from those previously
deseribed around the sinus, as they were darker in
colour and not nearly so flabby and oedematous.

The diseased tissues were all carefully scraped away,
and the cavities swabbed with pure carbolic aecid, and
stuffed with cyanoid gauze.

(Some granulations from the cavity were taken
for inoculation experiment under the usual sterile
precautions, and the sequestrum was kept for further
exanination _

After History. 7/11/00. The dressings had an offent
tsive smell;, and on being removed, some discharge

was found of a most disagreeable cdour; the cavity
wai syringed out with 1 in 4000 corrosive sublimate
soelution.

8/11/00. The wound was dressed agzin to-day, 2nd was
found much sweeter.

14/11/00. The wound has been dressed every second day
since last note was made. On the 12th tkhe right ear
was noiticed to be discharging, and before syringing
ha&d besn done or any kind of treatment had been
applied, I made several films from the pus taken from
the deepest porition available.

26/11/00, Since the l4th., the wound kas bsen

gwabbed daily with eyanoid gauze, both through the
meatus and by the mastoid opening, and has been per:
:feetly sweet all the time. There is a mell enlarg:
ted gland just below the apex of the mastoid process
over ths sternal mastoid mmscle. This has been
noticed tc be gradually increasing in size for the
last Tfew weeks; the sub occipifal glands and a chain
of glands behind the sternc mastoid also, are somewhat
enlarged, being about the size of french beans, but
are not tender. The mastoid wound is gradually

00 The dressing has been done daily in the
usual way, the mastoid wound is now very small, and
here is practically no discharge from it or from
the meatus; the gland previocusly mentioned, at the
tip of the mastoid proecess, is still larger, and
doubtful fluctustion is present, but very little
acute inflarmstory reaction is present. The facizl
paralysis remaine unchenged. The patients gemeral
health has improved greatly.

22/12/00. The enlarged gland was distinetly fluctuat:
sing

50,
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ting, consequently, the child was placed under |
chloroform and the gland dissected out, which was very
readily done, owing to it having a complete capsule. |
The gland and capsule were taken for mieroscopic ex: i
tamination. The cavity, after removal of the gland, |
was scraped and swabbed with pure carbolic acid, and ‘
afterwards its sides were drawn together with horse
hair stitches. _
24/12/00. The gland wound healed by first intention
and the mastoid wound is also completely healed,
there being now no discharge from the meatus,
Syringing was never used in the treatment of

this case, with the exception of the first dressing,
since then, swabbing with cyanoid gauze kept in 1 in
20 carbolic, and wrung out as dry as possible, before
use, had been used; this nmaterial has always been
used as & dressings

29/12/00. The patient is apparently quite well,

there is no discharge from the middle ear, and on ex:
tamination with 2 speculum, looks dry and free from
discharge, and appears to be getting an epithelial
covering. Both the wounds are soundly healed; the
occipital glands and the others that were previously |
mentioned as being enlarged, are still so, but are -
gradusally diminishing.

The patient was discharged to report in two

months, or sooner, &f any dlSChargc re-appeared.

Case 8 7Teft chronic suppurative otitis media with
left faecizl paralysis
W.Cu Ared 30 years. "Admitted to Ward 37, Royal

Infirmary, Edinburgh. 28/4/00.

History 13 years ago the leff ear began to run,
and it nas discharged more or lessg ever since.

Four years ago it became worse than usual, and con:
ttdnued pad for two years, when he came to the
Infirmary for treatment. At this time he had &
polypus removed; it returned, and was ag in removed
about the tebinni of this mcnth. During the last
two years, he has sjrinﬁnd and attended to his ear
nimself/



himself, intermittently; and for the last month,
regularly . Two weeks after the removal of the
sccond polypus, he had some granulations burned, and
gsoon after this the pain became mueh worse. On the |
27th of April, left facial paralysis was noticed, and
the pain was very intense .and localised to the mastoi¢
regions -
Operation. 29/4/00, The usval mastoid inecision

wes made, and the mastold antrum opened in the usual
MANNEer . The cortical layer of bone owver the i
antrum was found much scleroseds. In the antrum

were numerous granulations, but no pus; these were
cleared out and some of them were taken with the
usual sterile precautions for inoculation experiment.
The posterior meatal wall was removed, thus throwing
into one cavity the mastoid antrum and cells and

the tympanvm and the deeper portion of the meatus.
After History. This was uneventful; the facial par: ‘

talysis disappeared in a few days, and the wound
closed by granulations in about three weeks. |

Case 9 Suppurative otitis media; probably tuber:
tcular.
A.T, Age 7 years. An out patient at the Eye,
Bar and Throat Infirmary, Bdinburgh.
History. 15/3/00. This patient has been suffering
from phthisis for some months, for which he has been
under treatment at the Lauriston Lane Chest Hospitals
Through the night, four days ago, a discharge cowmencﬁ
ted from the right ear, without pains
Family History His father died of pneumonia; his
mother is delicate and suffers from disease in her
lungs, probably alsc tubereulous, as she has been |
under treatment at Lauriston Lane Hospital for some |
time. There are other four children in the family
all healthy. The patient has never had anything |
wrong with his ear befores !
Present condition. There is a thin, yellow, purulent |
discharge from the right ear., This, on being wiped |
aweay, reveals a pale, sodden looking, tympanic mem:
tbrane, with a small perforation at the posterior
inferior/
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inferior quadrant. The edges of the perforation are
pale and swollen looking, but there is no evidence of|
acute inflammatory reactlon. Pressure over the
mastoid process, causes slight pain; the tonsils are
slightly enlwrged. Some of the pus was taken on a ‘
sterile swab from the deesper portion of the meatus,
and prepared with sterile salt solution for 1nocula'
'tlon into a guinea pigs.
I have not been able to follow the history of

this natlent further,

Some pus from near the perforation was taken on
a sterile swab and a solution for inoculation made
with saline solution by the same method and with the
game care upéd in preparing granulations in other
cases.

Case 10. Chronic suppurative otitis, complicating ;
pulmonary and laryngeal phthisis. :
ReHa Aged 85 years. An out patient at the Bar |

and Throat Department of the Royal Infirmary, Edinburéh,

Higtory There was no time to get this patient's
history on his first visit, and as he never returned
to the Hospital it has not been obtained.
Present condition 20/3/00. Before syringing, both
ears show perforations fairly clean cut, the remain: |
ting tympanic membrane is white and on the inner wall
a grey deposit is seen, through which at one part
the pink mucosa appears.
After S“rlnglng The membrane is seen to be some:!
swhat thickened, and the depogit on the inner wall
remained, even after drying. This description
applies to both earss Both perforations are now l
seen toc be much hlgger than they appeared before
syringing. On *the right side, the probe detects
bare bone on the inner wall, and the same is true for
the left side.
A scraping was taken from the right middle ear

with a sharp spoon, with the usual sterile precautionT
for inoculation purposess. |
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Case 1ll. Right suppurative otitis media, with acute
mastoiditis.
ek Age 39 years. Admitted to Ward 37, Royal
Thfirmary, Bdimburgh. 20/3/@0 (Brewery man)
History. Wlne weeks ago the right ear commenced to |
dlboharre, without pain. The discharge was very
|
|

profuse and of & pale yellow colour, it does not
appear to have been bad smelling at the commencement
but soon hecame 50 Kight days after the discharge
appeared, pain commenced in the ear, becoming very
soon almost constant and extremely severe, but was |
easier at intvervals; Following a somewhat freer
discharge, two weeks ago, a swelling appeared behind
and above the right ear over the mastoid process and
extending to the temporal regions. There has been a
throbbing sensation in the ear, almost from the first
appearance of ithe discharge, and just before the
gwelling comnenced, the discharge was somewhalt less.
There is a pinkish blue unhealthy swelling on the back
ofvthe “1Dht hand, which resulted from an injury,
five weeks ago. ThPTG are similar swellings on the
left elbow and on the rlgh+ leg, all of which have a
tuberculous appearance
Of late years the patient has noticed that cuts
or scratches have healed hadly, He has been a
heavy drinker for some years, but has enjoyed good
health, excepting when fiftcen years ago he had
prneuwmonias
Femily History The patient's mother died of pneu:
tmonia, between the age of 50 and 60. One sister
died of consumption at 33; Three brothers and another
|
|
|

glster are dead, but not of coasumptlon. Other
cagses of consamption have oceurred in his mother's
family. The patient is more like his mother than
his father.
Present condition  Theres is an acute inflammatory
condition in the right mastoid region, extending
well above the level of the auriclea This swelling
is fluctuating at its centre, but hard and indurated
around the periphery. '
Examination of the external auditory meatus,
with the speculum, shows the posterior and upper
wa}; of the ﬂeatus to be bulging, rendering a view
of




of the deeper parts somewhat difficult, but a per:
:foration and some granulations can be made out in |
the posterior portion of the tympanie membrane.
Operation 22/3/00. The usual mastoid ineision was
wade, opening at once into an abscess cavity, from
which there was a copious flow of thieck yellow pus;
the walls of the abscess cavity were found lined with
granulations; the bone was denuded with periosteum
and looked unhealthy. The supra meatal spine was
absent, consequently the gauge was applied at the
level of the meatus, and on removing a very thin plat?
|

of bone, entered a cavity filled with pus and granu:
tlation tissue, which occupied nearly the whole of
the mastoide. The overhanging edges of bone were |
removed, and the caviiy cleaned with a sharp spoon.
On applying a strong electric light, a granulation was
geen on the upper anterior part, and a probe intro:
tduced, passed into the sinus. This was laid open
and cleared out with a sharp spoon, finally, the

edges and the projecting points were smoothed with

a dental dbur.

Some of the granulations were taken from the
magtolid, with the usual sterile precautions and
placed in & sterile tubes Other granulations were
placed in a saturated soclution of perchloride of
mercury for section cuttinge

Case 12. Chronic suppurative otitis media of the
left ear, and mastoid sinus.

GaCa Age 11 years, Admitted to Ward 37, Royal
InTirmary, EBdinburgh. 3/3/00.

History Afier an acute attack of pain in the left
ear, lasting three or four days, a discharge was
noticed coming from it. This oceurred some jyears
ago, and the discharge has been constant almost ever
since. There have heen attacks of pain in the ear,
followed by a more profuse discharge occasionally.
Avout one month ago, a swelling formed behind the left
r and broke, discharging pus: Two weeks later, on

ca

the 4th larch 1900, a large firm polypus was removed
from the ear, by means of a smare. This polypus
was

5%
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was placed in a saturated solution of corrosive sub:
tlimate for preparetion for Ffuture microscopic exams
tination.

Present condition 1O0th March, 1900. There is a
foul-smelling discharge from the left external
auditory meatuse. A probe passed in by the sinus
and another by the meatus cannot be made %o touch one
another. Through the external auditory meatug, bare
bone can he felt on the floor of the meatus, on the
floor of the iLympanum and on the posterior wall of
the tympanum,

Operation 10/3/00. The usual incision was made
behind the ear, and a radical operation was done.
Numerous granulations were found in the sinus and in
the mastoid antrim, Some granulations were taken
frou sach situation with sterile precautions, for
inoculation experiments.

Case 1l3. Teft chronic purulent otitis media with
cholesteatomata of the mastoid antrum followed by
acute mastoiditis with Betzold's Perforation.

GeDe Aged 24 years. Admitted to the Eye, Har
and Throat Infirmary, 12th March 19004

Historye« There is no family history of tubercle.

The patient has suffered from a discharge of the left

¢ar since a child, when it followed an attack of
measles. It bas been continuous, and more abundant
at some times than at others: Syringing with borasic
lotion has been carried out fairly regularly. For
the last six months, he has suffered a good deal of
pain at intervals. Three weeks ago a polypus was
removed from the ear; ten days ago a swelling
commenced o form behind this ear, associated with
pain which has been continuous and severe. )
Present condition There is a good deal of swelling
and redness over the left mastoid region, and for
about three inches down the neck, No fluetuation
can be felt. There is & little discharge from the
ear, composed of thick, curdy very foul-smelling pus.
The meatus is very narrow, being only large enough to
adm?ﬁ the smallest size of ear specumul. All that
can

i



can be seen is the stump of the polypus removed
three wegks ago.

The patient is now suffering intense pain in
the ear and has not slept for two days in conseguence
Operation 14/%/bo. Patient was placed under chloro
:Torm, and the usual incision for exploring the mast:
10id made. The outer wall of the mastoid was
chiselled away just below the supra meatal spine,
and the antrum was reached after removing about half
an inch of very dense hard bhone. In it was found '
cholesteatomatous masses, bathed in curdy pus.
When these and some granulation tissue, which was |
also present at the lower portion of the mastoid pro:
icess, occupying the cells in that situation, had
been removed, pressure in the neck caused pus to
flow into the cavity thus formed and examination of
the caV1*7 with a probe, revealed a perforation on
the inner wall of the process near its tipe ‘
(Betzoldls pcrforntlon) |

The swelling in the neck was then incised and
an abscess was found beneath the sterno mastoid.
this was found to communicate freely with the mast01du
wound e The mastoid cavity was thoroughly scraped i
and stuffed with gauze, and the abscess drained. = |
The following sPecimens were taken for examination,- |
Pus on a sterile swab, from the mastold antrum, |
granulations from the mast01d cells in a sterile bottle
and granulations from the abscess cavitiye 5
After History 15/3/00. The patient has made a good
recovery, the intense pain from which he had suffered
previous to the operation being immediately relieved
by it, but unfortunately he has camplete left facial
paralysis since the operation. The mastoid wound
was allowed to heal by granulation from the bottom,
this process being practically complete in four weeks.
The wound in the neck also, was allowed to close
gradually. |
20/4/00 There is now a slight purulent discharge 5
from the ear, and the facial paralysis persist, but |
it is much less marked.
10/7/00. Since the last note, the patient has '
been attending as an out patient. There is still
some purulent discharge from the ear, but there has
never heen any return of pain since uhe operation. i
The facial paralysis is disappearing. |
-/10/00, The facial paralysis has completely
disappeared/

—




disappeared, otherwise the condition remains the same
as in July.

Case 14 Right acute purulent otitis media followed
by acute mastoiditis with Betzold's perforation.

A Aged 21 yearse. Admitted to Ward 37, Royal
InTirmary, BEdinburgh, 27/11/00.

History This patient has always enjoyed good health,

excepting when 12 years of age, he had an attack of
Scarlet Fever: From this he suffered no ill after
effects, and until 7 weeks ago, he never had any
trouble of any kind with either ear, when his present
illness commenceds At that time he says he was

seized with Influenza, with severe sore throat, fever,

and pains over the whole body. Four days after the
initial seizure, both tonsils whieh had evidently
been suppurating, are said to have both burst, a
dischargze of pus coming from each. The same night,
he felt pain in his right ear, which continued for
four days, when & discharge was noticed coming from
this c&®. Just previous to the discharge appearing
the pain was intense in the ear, from which he got
immediate relief on the first appearance of the pus.
The discharge is large in quantity, and “of a yellow
colour, and of thick consistence, like which it has
been from the first. On three occasions, about a
week ago, some blood was noticed in the discharge
during the syringing of the ear, but there has been
none at any other time.

From the time the discharge commenced, until
four days ago, there was little or no pain; at that
time the pain returned, and the tissues behind the
ear began to swell, the pain increasing in severity
up to the present date. There is no family history
of tubercle.

Present condition. Patient is pale, his tongue is
caoted, the left pupil is larger than the right, but
this, patient states, is the result of previous
disease in the eye; the optic disc shows nothing
abnormal. The right ear stands out markedly Ifrom
the sdde of the head; and there is a fluetuating
swelling/
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swelling behind it The skin over the mastoid is
red and the tissues are felt o be infiltrated over
an area of the size of the palm of the hand.

There is a very profuse discharge of thick yellow
pus from the external auditory meati®ss It is ims
spossible to see the tympanic membrane, owing to the
rapidity with which the pus returns after being
cleared away with a swabs Pressure over the mastoid|
region, aowever, increases the rapidity with which
the pus returns thus showing that the absceess cavity
must commnicate indirectly with the meatus through
the tympanum, as there is no perforation wvisible

in the wall of the meatus. To desquamation could

be seen on any part of the body. An exanination of
the urine shows Specific Gravity to be 1025 with no
sugar, but some albumen and a trace of blood.
Operation 28/11/00. The usual incision was made over
the mastoid, down to the bones This opened at once
into an abscess cavyity. After the pus had been evae:
tuated and the haemorrhage stopped with forceps,

the periosteum was removed from over the mastoid.

o supra meatal spine being present, the external
auditory meatus had to be used as the guide for open:
ting the antrum; after removing a very thin layer

of bone from over the antrum, granulations were met
with, occupying the antrum and the mastoid cells.

The granulations were of the oedematous, flavby type
of large size, and numerous, presenting no caseating
points: In colour they were red, but not pale red.
They were scraped out, making a very large cavity in
the bone; when this had been done, and the cavity
was being explored with the probe, a perforation was
discovered on the inner wall of the mastoid process,
close o its tip. (Betzold's perforation)

Yo attempt was made to treat the tympanum direct:
11y, and after the granulations had been thoroughly
scraped away, the cavity was stuffed with gauze.

The bone around the granulations was soft, and showed
evidsnce of rapid destruetion, but was not caseous.
There was slight twitching of the face, during ome
part of the operation, but no faclial paralysis
followed.

Several films were made from the pus which escap?
:ed/fro; the absecess cavity, from pus in the antrun,
and

Lo
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and from an emulsion made from the granulations, in
sterile normal salt solution. Some of the granula:
:tions were taken in the usual way for inoculation |
in guinea pigs, and a culture was made in blood serum.
After treatment 29/11/00. Temperature is 101.4, and
the wound on being dressed, is found healthy.

4/12/00 The wound was again dressed; the meatus
was found practically dry.

20/12/00. The dressing has been done every third

day since the last note was made. The meatus is now
gquite dry and there is no sign of pus in the mastoid |
wound;, it being a dry granulating healthy surface. |
26/1/01  The wound is now gquite healed; the meatus |
is dry and the hearing good.

e ) e o

Case 15 Acute mastoiditis with Betzold's perforatioa
following chronie suppurative otitis media.
reCe Age 18 years. Admitted to a Private Home
in Bdinburgh, on the 10th November 1900« |
History This patient has suffered from an iatermitt:
tent discharge in the left ear, since childhood,
which is stated to have been without any disagreeable |
odour. S8ix or eight weeks ago he was doing some l
mountain elimbing in the Highlands and was comscious
of catching a cold; this was followed by a more
profuse discharge from the ear, and ten days later,
a swelling commenced behind the left ear. The tems |
tperature is said at this time to have varied from i
|

100 to 102. Syringing was done, and powdered boracic
acid was blown into the meatus. There was slight
improvement for a time, but a week ago the discharge
entirely ceased, accompanied by considerable discom:
:fort in the ear, and intermittent pain. These
latter symptoms have increased up to the present time.
Present condition here is now no discharge from
the sar, put there is a small perforation in the upper
o
9 I
|

posteriocr guadran f the membrana tympani with
pouting edges, which are pale and oedematous, and of
el

= >
coral colour. There is marked swelling and indur:
iation over the mastoid process on the left side, |
o+
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extending towards the neck, downwards aﬁd'hackwards;
Thisg swelling is indurated and brawny and there is
redness of the skin over the mastoid, Fo fluctuation
is felt and no pus can be mamde to esean@ from the
perforation in the drum membrane, by pressure on th ‘
swelling. The left ear stands out frem thes head
much more than the right, end the inflammed parts are|
very tender and painful.
Operation 11/11/00. The usuval incision for opening
the mastoid antrum was made; the periosteum over
the nastoid process was removed, and the gauge applied
over the antrum, and the intervening bone removed.
The antrum was reached after removing abowt & quarter
of an inch of bone; it was found filled with granu:

lations; these were seraped out and & specigen was |
secured, with the usual sterile precautions, for
inceulation experiment, and ﬂicroscoplc gexamination.
On passing a Urobe towards the tip of the pro:
, it was found perforated om its iunner 31de, and
nre on the neck below caused pus to well up F
the wound. (Betzold's Perforation). A counter
ng was made in the neck towards thes tip, Put ne
ct commnieation was obtained between the iwo
nings. On gauging away the outer surface of the
old Proesas, it was noticed to be softer than

nal the posterior wall of the meatus and the
tympanﬁc cavity wesrs not interfered with. The
eranulations were of a dark red eolour, and not flabby
and there was no caseating foci.

I did not see this case again after the opera:

ttion, btut I was informed that the patient made 2
complate and uneventiful recovery.
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ironiec suppurstive otitis media of the
gar, with masteoiditis and cholesteatomatous

5 |
CeSs e 6 years. Admitted to Ward 37, Royal

Infirmary, Edinburgh, 9/11/00.
History . There 1is nﬂ family history of tubereulosis.
Wren the patient was a few months old hie had an



L acid powder. About three wecks ago, severe pain

-Oyermtiun 11/11/00. The usual mastoid skin incision
niade

attack of acute inflammation in the right middle 2%
accompanied by paine. The pain was evidently very
severe for a few days, when the discharge from this
gar was noticed, and 81nce then till the present time
it has been c0“+1nuous. The existence of pain in '
the right ear, is inferred from the faect that the I
infant cried a great deal and slept badly, and was i
frequently noticed to put a hand up to the right side|
of the head. There is no history of measles or I
other acute disease: Attacks of pain have oceurred
in the car from time to time, ocecasionally also, pain
was complained of behind the ear. Deafness has not
been marked, this is probably die to the fact that I
ths left ear has never been affected.

Since the discharge commenced, treatment has
been regular, and counsisted of daily syringing with
boracic lotion, followed by inguflation of horacic

commenced in the affected ear, and a painful swelling
commenced behind it over the mastoid region, which !
soon became red. Durxna the last few days, the pain
gwelling and redness has bheen less marked.

Present condition 10/11/00. There is a copious

foul- BMulliFg discharge from the right ear, but no |

pain is complained of. The pus in the meatus obstruc
tted the view until syringing had been done; since
which the posterior wall of the meatus, is seen to

be bulging into it in the form of a cone, as illus:

itrated in the diagrame. From the |
apex of the cone, pus was seen to bhe '

Sierir escaping, and into which it was possib:

0 le to pass a small probe, and feel |

Orikeeer L,Xﬁw&w gome bhare bone. It is impossible to |
\%**ff get a good view of the tympanic mem: |
ﬂhdﬁﬁ'L;; tbrane, on aceount of this projection |

of the meatal wall. The parts about
the mastoid are tender to touck, but

there is now very little swelling and no rednesg. i

wag

and the periosteum raised and stripped

forward, ard the bony external auditory meatus expos:
ted. The *‘rganlc membrane was found to be entirely
gone. Stacke's director was passed into the tympan:
tic attie, from the meatus and cut out with a chisel.

mi-

.'."1':4

wel
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chiselled down tpon until it again came out. This
was repeated seversgl times until the mastodd antrun

This director was next passed along the abscess, and ]
was reached. |
|
|
|

A Praction ot @M"-d—hmuv

3 e &FW P
c " Cediy

The above diagrams show the stages by which the
aditus and anbtruvm were laid. open.

The gauge forceps for cutting bone were used to
remove the rest of the antrun wall, and a dental bur
was used to smoothe off the ragged prominences of
bone., The mastoid antrum was Tound of large size,
and to contain cholesteatonmutous masses and granula:
5l I o (Some of the latier were taken in ths usual
manner, for inoceulation experiment).

The granulations were of medium size and red

colours They wsre scraped thoroughly from the
cavity, which was then stuffed with eyanoid gauze.
After treatment @&3/11/00. The dressings had &
‘disagreeable smell, consequently they were removesd
and the wound dressed.

16/11/00. The wound has heen dressed every day since
the last note was made, and is now quite sweet; and
is hereafter to be dressed every second day.
4/12/00. The wound is still open, but is e¢losing,
end there is s%1ll some discharge from the meatus.
The patient was discharged to attend as an out patient
20/12/00, The patient was re-admitted to the Ward

onn the 18th, on account of a rise of temperaiure,

| which had occurred the previous night, and thought

to be due to sepsis in the wound, but since coming
into hospital, the temperature has heen normal.

There is a gpedtddl of discharge from the ear and

the wound, yet the latter locks fairly healthy. To
be dregsed daily.

26/12/00+ There is still a free communication between
| the mastoid wound and the external suditory meatus;
some/
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some greyish pink, thick, sloughy looking matter wes
seen at the hot* @ of the mastold wound, this was
removed with sharp spoon, and the cavity swanhed
out and uthLed with gauze.

141@400 The wound has been dressed daily since the
lhut note, and now loocks gquite claan, and there is no
odour to the discharge, which is small in quantity.
2/2/01. The patient is again an out patient and i
attending ahlld, v0 have his ear dressed. The wound

is s8till open and there is some discharge of pus,
but it is not bad smelling.
2/01 The posterior wound, although open is

ve”: small, and as it is Impossible to keep the

deeper parts clean by swabbing, consequently syringt
:ing has had to be resorted to.

(T i e

Case 17. Chronic suppuratlive otitis media of the
15 .| I Car .

L.F. Age 3 years and 10 mon&H Admitted to
| Ward 38, Royal Infirmary, Edint }““'F S, 18/12/0.-9-.

| Family Q1a ory Her parents are healthy; there is
one brother who is healthy; there are no other
chiildren in the family, and there is no Bistory of

|tubsrculosis.

story The bhirth weas normal. The discharge
cowrnenced from her left ear when she was 1 year and

.ms old, it began as followsi- The patlent

feverish and complained of pain in the lerlt
side of her head, and kept constantly puttlng up her
hand 1o the 1eft €are These symptoms continuved
intermittently for three days, when the discharge
commenced; after which the child seemed O suffer
no mere paein. From the Tirst the discharge was

yellew pus, and has been almost continuous ever since;

the only period without it, being this summer for
about two hOuthS, when syending a holiday in the
country. She has never had Measles or Scarlet Fever
but a few months ago she had Whooping Cough, £r

whicl she made & g00d recovery. Ocoasionally Wheﬂ
sne/

G5
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she starts coughing, she seems to suffer from Spasmo:
tti¢ closure of the lo»tls, ag her mother states
that on these occasions she becomes very blue znd
looses complete consciousmess from two to Tive
minutess
Bver since th =ov“e:c*we:t of the disease, the

gar has been syri d pretty regularly witk borie
lotion. About every three months, she has had
attacks of very severe p&in in the 1a;t side of the
head, lasting for a day or two, At these timss, it
has Hubn noulced hat the discharge has ap peared and
that on the re- ea»abllshment of the discnarae the
pain d:sarbuhxed. About three weeks ago she had
unusual attack of this kind, and the family doctior

a&}a

15;

n

was called in &% 19 p.nm. waep ne stated that Lie found
har temperature to be 100.». On this ogeasien zlso,

the discharge was absent, but reapreasred in two days

v---‘T-L"

; : subsidenee of pain. During the last six
months, she has disliked having her head washed or
ouc“ed in any way, 28 il seens to cause her pain.
Since the sozmencement of her pain,; she Les besn a
restless sleseper.
Present conditien.- She is a pale, ill nourished
chiid, There is g thick diqcharae of yellow foetid
rus, which is rather watery sometimes; there is mo
external swelling behind the ear or over ke mmetoid
zion oen the left side, nor any standing ous of the
t ear. No enlarged glands can be Telt in any
of the neck. Thers is & srall perforstior st
cwer postericr quadrant of the tympanie membrane,
membrans is a dull greyish white colour and
and sodden looking: no granulations are sesn.
is some bulging and ;eddening of the postericr
wall; %the discharge is very free.
. 23/12/00. The ususl incision was made

Tor the mastoid cperation, and the mastoid antrum
opened. It was found to contain nothing abnormal,
there not being the slightest sign of granulations
or pus. Lotion was syringed in by the wound, and
came out by the meatus. The wound was dusted with
iodoform and stuffed with gauze.

I was unable to obtain anything for inoceulation,
or exanirsiion. (On several occasions previous to
the/pperation, I stained films of pus, taken from
the
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the surface of the drum at the perferation).

After History. 26/12/00. The wound was dressed for
the first time, and looked very well; was syringed
with boraciec lotion and stuffed with gauze.

§y@¢ﬁIL. The right ear commenced to discharge to-day
The granulating surface in the left mastoid, looked
rather flebby and over vascular, and was touched with
solid eupric sulphates. Right ear is to be syringed
night and morning.

16/1/01 he discharge continues profuse and foul-
-smelling from the right ear, notwithstanding frequenk
syringing. The granulations in the left mastoid ‘
wound are less flabby. Rectified spirit has been .
applied to them and to the meatus daily after the '
dressing, since making the last note.

26/1/01. A probe can no longer be passed into the i
mastoid wound, which now presents a healing appearance
and is rapidly closing. The discharge still I
continues from both ears, but is not now bad smelling.
Both ears are syringed twice dailys

2/2/01 The mastold wound is now almost closed.
Discharge still continues from both ears, but is

less in quantity. Patient was discharged from
Hospital to-day to attend as an out patient every
other day, the mother to syringe the ears night and
mnorning.

Cage 18. Right chronic suppurative otitis media

with acute mastoiditis. |
A.R. (boy) Age 8% yeaws. Admitted to Ward 37,
Royal Infirmary, Edinburgh. 216/1/01.

Family History. Both patient's parents are healthy
and there is no history of tuberculosis, in any |
relatives. He has two brothers and three sisters |
living, both healthy; none dead. i
Histor The patient has had a chronic discharge
Trom t%e right ear for six years, following measles,
the discharge has been intermittent; his father says|
the left ear has also discharged oceasgionally. A |
week ago a swelling rapidly appeared behind the |
rig?t ear, which was larger then, than at present. |
The :

o



The patlent says that he felt pain on the same day as|
the swelling appeared, but never previously. At three
vears of age, he had naso-pharyngeal adenoids removed,
this was after the discharge from the ear commenced.
Up till three years of age he was quite healthy, the
delivery at birth being normal. When the discharge
commences, for two or three days it is very profuse,
it then grows less, and at the end of a week it

stops and does not appear again for from four to

eight weeks. Attacks of this kind have heen recurr:
ting, since the first onsete.

Present condition The right external meatus contains
a considerable quantity of foul-smelling pus, thick
in consistence, and of yellow colour, which when
having been syringed away shows a tympanic membrane

of purpulish colour, with some whitish grey flakes
upon it. No perforation is visible, although there
is a suspicious area immediately in front of the

umbo « There is no bulging of the posterior or upper
wall of the meatus. Behind the right sar, over

the mastoid, there is a large fluetuvating swelling,
rather larger than a five-shilling-piece, tender to
the touch, but he does not complain of much pain unless
the part is touched. There are no head sympltons.
19/1/01 The right tympanic membrane looks much less
conjested, and distinct pulsation is visible just in
front of the umbo, showing the position of the per:
tforatione. He complains of no pain in the fluctuat:
ting swelling bekind the ear.

The abscess was laid open by a Wilde's incision.
There was an eseape of about half an ounce of pus and

sharp haemorrhage for a few moments. The cavity was
stuffed with cyanoid gauze.
Operation 20/1/01., The previous incision was
enlarged and the surface of the mastoid exposed, no
supra meatal spine being present, the external auditory
mneatus was taken as the guide. The gauge was applied
half an inch behind its upper margin.

When bone to the depth of about half an inch had
been removed in this position, something soft was
noticed in the bottom of the wound, which was smooth-
and unlike granulationse After a little more care:
tful clearing, it was noticed to pulsate, and was &t
once/
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once recognised as the wall of the lateral sinus.
Its anterior edge was within half an inch of the
external auditory meatus; being thus abnormally far |
forward. The mastoid antrum had been opened at

the same time; a few granulations were found in it, |
these were cleared out and the cavity stuffed with
cyanold gauzes.

2312501. The wound was dressed to-day for the

first time and found quite sweet, and again stuffed
with gauze.

31/1/0l. The wound was dressed and found to be
sweet, but large flabby granulations have formed on
each gide of the mastoid wound. The temper ature
has remained normal since the operation, and he has
taken his food well, and his general condition has .
improved. The granulations were touched with red i
lotion, and the dressing applied.

(The granulations removed from the mastoid antrum
at the operation, were placed in absolute alcohol and
prepared for seection cutting, as was also an enlarged
gland, removed from over the mastoid process). |
1/2/01. The wound was dressed and the granulations |
touched with rectified spirits.

4/2/01. he wound has been dressed daily since

the last note and the granulations touched with solid
sulphate of coppers The granulations are now beginng
sing to look healthy and the wound is rapidly closing.

e e i e e R R o o A

Cage 19 Left acute suppurative otitis media follow: |
Ted by aecute magtoiditise.

Urs..W. Age 47 years. Admitted to Ward 38, Royal
Infirmary, Bdinburgh, 13/1/01. |
History. Patient says she has never heard perfectly |
since an attack of measles, when she was a child, but |
beyond & dullness in hearing, until the present |
attack commenced, she had not suffered in any way |
from her earse. Ten days ago she was attacked with |
sudden pain in her left ear; previous to this she
had/suffered from a cold in her head for about a weekq
The



The pain continued for two or three days, when she
says she felt something burst in her ear, and she
immediately afterwards noticed a red discharge coming
from it. The onset of discharge did not result in
relief of the pain, but the position of the pain
changed from the ear to behind it, extending upwards
over the head and downwards into the neck. The
discharge since the onset has been continuous and
profuse, consisting chiefly of thick yellow pus.
There have been no rigors or vomiting. Bhe has no
tuberculous family history.
Present condition. The patient is a soft flabby
looking woman 3, and has the appearance of a person
adicted to the cxcessive use of alcohol, The tempers:
tature is normal, the pulse 75, weak and compressible.
There is marked pain and tenderness over the left |
mastoid region, extending up over the temporal region|
and down at the necka There is a profuse discharge |
of yellow pus from the ear: After gently syringing
the meatus, there is seen, what looks like a conjest:
ted bulging membrane. It is difficult to keep the
membrane clean, owing to the rapid welling up of pus,|
but by wiping it carefully away, immediate inspection
shows a large perforation situated in the anterior
inferior quadrant, with thick oedematous edges. _
There ig no apparent bulging of the meatal wall, and |
there is slight fullness over the mastoid process and
region generally. The left auricle does not stand
out more prominently than the rights

The patient can hear a voice in the affected
ear, when it is raised a little above the ordinary
conversational tone, at a distance of about one |
ineh from the ear. The watech can only be heard in |
contacts The urine is normal.
Operation. 31/1/0L. The usual mastoid incision was
nade pehind the left ear, the periosteum divided and
raiged from the bones This proceeding offered
some difficulty, as the periosteum was very adherent
to the bone. On chiselling away the cortical layer
of bone just below the supra meatal spine, granula:
:tions were found about a quarter of an ineh from |
the surface, and on going & little deeper, pus began
to well up in small quantity. The mastoid cells were
found/ [
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found filled with granulations, no large antrum
cavity was found, but the aditus was determined and
a probe passed into ite. All the granulations and
pus were cleared out, and the cavity thus formed,
stuffed with cyanoid gauze, as was the external
aguditory meatus. The posterior meatal wall wag not
in any way interfered with; (Granulations from the
mastoid were taken under the usual sterile precau:
:tions for inoculation experiment, and others were
taken for section cutting.)

After History. 2/2/01. BPhe wound was dressed for
the first time gince the operations Discharge was
found free, but not bad smelling. The ecavity was
swabbed out with cyanoid gauze, and stuffed with the
same, after iodoform and boracic acid had been well
dusted in. The patient still complains of pain in
the head, and seems very shaky, and she has a feeble
pulse of irregular beat.

4Y2/0l. The wound was again dressed, and was found
to be discharging freelye. It was syringed with
boracic lotion and stuffed with gauzes

To Dr. McBride I am indebted for the privilege
of observing and studying cases 5, 4, 5, 6, 7, 10,

11, 12, 14, 16, 18, & 19, and the operations described

as having been done on these cases, were done by him
In like manner I am indebited to Mr. Stiles for cases
L% D To Dr. licKenzie Johnstone for cases 8, 15,
ﬁ‘c 17,; To Dre Logan Turner for case 9, and to Dr.
Hunter Mellenzie for case 13.
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INOCULATION METHOD .,

inoculation of animalg as a means for the detection
of tubercle¥ while Cohenheim and Solomonsen in 1877
devised the plan of inoculation into the anterior
chamber of rabbitsg%  The method of inoeulation for
the detection of tuberele, is held by many competent
observers, e.g. Arloing; Leloir’; Verneuil, and Clado,’
as giving the most reliable results, owing to the |
difficulty of demonstrating the tubercle bacillus in
human tuberculous processges.

In selecting this method for investigation of
my cases, and the guinea-pig as the animal to be
experimented with, I have been influenced chiefly by
the advice of Dr. Noel Paton, and by the resmlts
obtained by Milligan, who worked according to the
inoculegtion method of Delépine; which is in reality
only a modification of Villimen's methods

Delépine, after experimenting on a number of H
animals with fuberculous material, found that guinea |
pigs give by far the most regliable resultss |

|
|

|
Villimen in 1865 first described, subcutaneous
|

Deldpine's conclusions® regarding this method
for the detection of tubercle, are as followsj-
"18t .~ The inoculation method is a method of diagnosip
"ecapable of giving results free from any ambiguitye
“"Bnd. The negative results obtained by it are nearly|
as valuable as the positive resultas Srde The
vsositive results give more definite information than
"the discovery of the tubercle bacillus., 4th.
"Results should be easily obtained within 2 or &
"weeks ™

In carrying oui my experiments, however, I have
adopted the intra peritoneal method of imogulation,
as usually carried out at the Laboratory of thg.Royal
College of Physicians, Bdinburgh, slightly modified,
in preference to the subcutaneous method of Delépine.

The following are the details of the method
employed, vizi:-~ The specimen chosen for inoculat;on_ |
W&;’ when possible, granulation tissue and a scraping
of

l. Congre's pour l'etude de 1la Tyberculoge 1888 p.40
2" d.o - dO . d-o L] d'o' 3 P.jig‘
Opefipums’ 40 do. ‘do. dos ~ Petdoo
éﬁn British Medical Journal, 23rd Septe !?9% D665, |
5' n" dOI do. d—Ot (8 p'ﬁsé.i
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of bone from the most actively spreading portion of
a diseased part: On one occasion only, pus was used.

The specimen was taken by an instrument steril:
tised by boiling, and by being passed through the
flame of a spirit lamp lmmediately before use.

When it had been secured with thig iastrument, it
was immediately placed in a sterilised bottle pre:
tpared by the method to be presently deseribed, as
that adopbed for the sterilisation of the mortar
pestle and syringe. |
bout two ounces of normal galine solution (i.e.
0.75% of sodium chloride) was taken in a small beaker |
and boiled for a minute or two and then allowed to
cools The mortar, pestle, syringe, and needle were
sterilised by thorough washing, first in 207 lysol,
then in methylated spirit, then in methylated asther,
and finally in sterile salt solution. The tissue
taken as above described (when solid) was shaken in |
sterile normal salt solution to remove any organisms
that might be on its surface; it was theh pounded
in the previocusly sterilised mortar, with a little
of the sterile salt solution, and when thoroughly
rubbed up, the needle of the syringe was placed into
it, and the more liquid portions drawn up into the
syringea.

Twro healthy guinesa pigs were usually taken for
each experiment, the second being used as a control. |
From the lower part of the abdomen of each guinea
vig, the hair was cut short, and its surface well
saturated with 1-1000 percloride of mercury solution, |
then by the aid of an assistant, the guinea pig |
about to be inoculated, was held stretched out on its
back, the whole thickness of the abdomenal wall '
pinched up between the thumb and forefinger of the
left hand, and the needle of the previously charged |
syringe plunged sharply into the peritoneal cavity,
Tor about & of an inch, and the syringe emptied,

Then a sccond guinea pig was inoculated from
the same gpecimen, or another specimen from the same
case, this whole proceeding was pone over again, and
the inoeulation of it completed in the pame Way.

The guinea pigs inoculated from the same case were ,
ulwa;g kept by themselves in one cage. Their weighta
were

[
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were taken at the time of inoculation, and sgain at
intervals of a week or ten days, until they died or
were killed, after a period of five or six weeks.

In the dissection made of the animal after dying,
or being killed with chloroform, the abdomen was well
saturated with 2% lysol solution, then, with a pair ]
of scissors which were sterilized iam a Bungen flame, |
the abdeomenal wall was divided up its centre, laying
open the abdomenal cavity. The seat of inoculation
was observed, as wsll as the peritoneum and all the
abdomenal organs, and thelr naked eye appearances
carefully noted downj; while all, or at least some,
of the following eorgeuns and tlissues were taken for
microsecopic examination, vizgi= the great omentum, a
mesenteric gland if enlarged, the spleen, a piece of
liver, aand a kidney. If any part of abnormel
appearance in these organs was observed, that portion
especially, was secured for further examination.

The thorax was then opened, and its glands and organsg
examined and dealt with ag in the abdomens On a
few occasilons the animal was opened, under the strict
test sterile precautions, and a tuberculous nodule,
if present in the omentum or spleen, was opened with
the same care, and some of it inoculated oan Lo &
blood serum tube. Cover glass filmg were, on a few
occasions, also made from a nodule, with strict
sterile precautions.

Preparationg of Specimens for cutting.

i e 1 e ) S S 0 e

This was done by one of the three following
cormon methods,- lst. Corrosive method, in this the
tissue was placed successively into (first) saturat:
ted solution of percloride of mercury, (second)
washed, (third) into a mixture;of spigit and water,
increasing in strength from 30% to 905 of spirit _
(fourth) absolute alecohol (Ffifth) cedar oil (sixth)
soft paraffin (seventh) hard paraffin (eighth) im:
tbedded in hard paraffin and thereafter cut with a
Cambridge rocking microtome.

2nd ./




2nd. Abgolute Alcohol Method.- and that most freg: |
tuently used, especially when looking for baeilli. |
With this method, the tissue was placed direct into
absolute alcohol, and when sufficiently hardensd,
into cedar oil and the process completed as in the |
last method. i
|
|

3rd. Formali%e llethod.~ Here the tissue was first
placed in 10/ of formaline, or in a fluid in which
formaline is the chief constituent, and after 24
hours or longer, was dehydrated with spirit and absolp
tute alecohol, and the process completed as in the
first and sscond methods.

The length of time the tissue was kept in each |
of the solutions mentioned, depended upoen the kind
and the size of the plece of tissue under examination;

After the blocks had been cut, as described,
the sections were mounted on slides in the usual way,
then placed in an incubator at about 30e. for an hour
or two, by which time the sections were firmly fixed
to the slides. -

The glides I used, had previously been coated |
with egg albumen, by the following method of my own, |
which I found cleanly, convenient, and satisfactory.
To 5¢ce' of white of egg, 50ce' of distilled water was
added, and shaken together thompughly, then filtered
into a bottle, and 5ece' of absolute alcohol added,
and kept tightly corked; all the utensils usesd being
sterilised by the method before mentioned for steril:
sising the syringe &c.

The slides, before being coated, were cleaned in
the same way, excepting that absolute alcohol was
used instead of aether; the slides affer being dipped
into the egg albumen were placed in the incubator to
dry, then stored in a clean vessel ready for use.

The chief advantages I found in the egg albumen, pre:
:pared as I have described, were, lst, it was not so
sticky and dirty as that prepared with glycerine, and
vet quite sudficiently adhesive to hold any specinmen
perfectly on a slide, inecluding tissue fixed in
formaline; 2nd, that it kept perfectly for months,
and was always ready for use, thus being superior to

e oy
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egg albwien and distilled water alone, (Mann's method):

which lmuediately becomes useless, and consequently
has to be made fresh as required.

METHODS of  STAINING. ,

lst,. For Tubercle Baeilli,
A In sectlons fixed by the absolute aleohol or
corrosive method. '

The paraffin was removed from the glide with
benzole, and the latter washed off with absolute
alcohol, which was in turn removed with water and
thien the sections stained with ecarbeol-fuchsin and
counter stained with methylene blues The staining
was carried out as followsi- either by placing the
sections in cold filtered carbol-fuchsin (Ziehl
eelsen's stain) for 24 hours, or for 1 hour in the
gsame stain in an incubator at 35e¢' then washed in |
water and decolourised in 25% sulphuriec acid, until
the section became a pale pink colour, then thoroughl

- washed in water and next in methylated spirit for
five or ten minutes (the use of the spirit was %o
exclude the smegme bacillus which is decolouriged
by it) and again washed in water and counterstained |
with methylene blue for four or rive minut&s5-waahedﬁ

|
1

dehydrated with absolute alcohol, cleared in zylol,
and nmounted in balsam with No.l cover glasses.
Pilms were stained with carbol-fuchsin in a watch
glass, heated until steam was given off, and after:
iwards allowed to stand for two minutes, washed, de:
icolourised, counterstained &c., in the same way as
sectionse.
Be In Sections fixed in Formalines

The organs from four guinea pigs, which showed
narked naked eye tuberculous infiltration, were fixed
in Joel's Fluid, a preservative containing formaline.
When the sections prepared in this way came to be
stained by the ordinary carbol-fuchsin methoed, it
was
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was found that they took the stain badly, only a few
bacilli took the stain, and although the character
of the tissue could he made out to be tuberculous,
1ts definition was cloudy and 1ndlst1nct in fact in
wny of the pGCulOnE, baeilli could not be dnmonstra'
't =d at all this method; yet from the mieroscopic
appearance o; the tissue, one felt certain that they
must be present (The Chisf Laborastory Assistant and
other ezperiblced stainers also stained sections
with exactly the same result as wmy own), consequently
I came to the conclusion that the formaline in whiech
the tissue was fixed, must in some way be interfering
with the action of the stain. In digeussing my
dlfflculhy with Dr. Paton, he suggested that the impe
sfect staining might be due to formic acid, and
advised goaking the scetions in gonme alﬁallﬁe golus
ttion before staining, conseguently, after removing
the paraffin in the usual way; I placed the sections
in 1 in 20 of liquor ammoniae in methylated spirit,
and allowed them to remain there for half an hour,
then washed them thoroughly and proceeded with the
&talnlng ag before; the result was good, but only
after from one to two hours of decolourxs&tlon with
25% sulphuric acid. Liguor sodae of a strength of
1 in 20 of methylated spirit also proved useful.,
After many experiments, the best results were found
to be attained by putblng the sections for 15 to 20
minutes in a solution of Lige ammoniacy 1 in 40 of
methylated spirits, and after the above treatument the
time required did not exceed 5 minutes for decolour:

sisations By this modificationgf the carbol-fuchsin
method, these formaline fixed sections could be
‘QrLeCulJ stained, and made to ghow distinctly the
structure of the tissue, the caseous nodules, and
tubercle bacilli and epitheloid cells were also shown
to be present in

dnde. For Tissue Elementse

1is was done by the ordinary Haematoxylin and

TR MICROSCOPIC EXAMINATION OF SPECIMENS .
This was carried out with a one-fourth, a one-

sixth and a one-twelfth (o0il immersion) lenses, a
mechanical stage being used.
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Case L. MoWe Themastoid gland and the granu:
tlations from the'mastoid antrum removed at the '
operation, 27/12/00, were prepared for section cutt:
:ing by the absolute alcohol method, and the sections
when cut and mounted were stained by staining method
l.A. (as were all specimensg in this case). '
Sections” of the gland*’show numerous caseating
areas in various degrees of advancement, a few giant
cells, numerous epitheloid cells, and tubercle bacilli.
The bacilli are most numerous in the more advanced
a2 capeating areas; here the bacilli have mostly
the beaded appearance. ;
The bacilli in and about the epitheloid cells |
are less numerous and do not present the beaded or .
spored appearance, being stained throughout their |
whole length. In several microscopic fields, with
a one-twelfth inch oil immersion leuns, between 20 and
30 pacilli were counted. Some portions of this
gland present the normal lymphoid appearance, with no
epitheloid cells or baecilli. .
The granulations above mentioned were pale and
flabby, and caseous looking points were visible in
them, The caseating foci were very distinctily seen
during the process of rubbing them up, in sterilized
salt solution, in preparation for inoculation into
the guinea-pig: The residue in the mortar having |
an appearance closely resembling grated cheese. i
(The naked eye appearance of the other specimens is
given in the Post Mortem Report and immediately after
16} » Microscopic sections of these granulationézjr
show much the same appearance as that seen in the
gland just described; there being caseating areas
and epitheloid cells, and tubercle baeilli, but no
giant cells. In one field more than sixty of these
bacilli were counted, and as in the last specimen,
they are most numerous in the caseating areas, where |
most of them show the beaded appearances. |
An emulsion of some of the granulations was
made in sterile salt solution, strained through
sterilized muslin, centrifugalarised, and films made
Prom/
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from the deposit, which were stained for tubercle;
but this procedure failed to give a pogitive result.

Sections of the adenoid tissdedremoved from the |
nasopharynx and stained for tubercle, show numerous |
caseating areas, and around them epitheloid cells.

In some of these nodules, tubercle bacilli are seen
in great number; more than 50 were counted in one
one-twelfth-inch, microscopic field, Some of them
are single rods, stained throughout; others have the
spored appearance; several have the V shape arrange:
iment, and a few look as 1f they were branched.

The mucous membrane removed from the antrum and
tympanum on the right side?f when cut and stained,
show microscopically numerous caseating patches in
varying stages of advancement, around which are many |
epitheloid cells: Tubercle bacilli are a%gg present,

Sections from the right tympanic membraiie ). © |
(which on its external surface looked mormal, and on |
its mucous surface showed a few pale nodulesj are
found microscopically to disclose the following L
characteristiesi- Its whole stratum mucosum is infil
ttrated with tuberculous processes, and tubercle
bacilli are present in considerable number, especially
towards its tympanic surface. No giant cells are
present . The mucosum is much thickened, and the
caseous degensration extends throughout its whole
substances The fibrous membrana propria is seen to
be very largely unaffected, although the mucosa in
imnediate contact with it is in an advanced stage of |

uberculous degemeration; at a few points, however,
it is seen to be gradually infiltrated by the disease
and has almost disappeared, while here and there
throughout its substance, a tubercle baeillus 1s seen
in what otherwise looks normal tissuees The outic:
:ulsr layer shows a considerable number of tubercle
bacilli in various parts, and a few epitheloid cells
showing the disease is commencing to make progress
theres The conditions of the membrana propria as
described, shows that its fibrous structure offers a
stubborn resistance to the spread of the disease to
the cuticular layer. 7. ;

Sections of the anterior mediastinal glend, as
well as those from the lung! and a mesenteric gland,
show/ |
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show caseating nodules, epetheloid cells, and bacilli,
In those of the great omentumfza few giant cells are
seen as well. Glands near the right and left !
eustachian tube’ and a gland’ from under the sterno’
mastoid?show tuberculous nfiltration, caseation,
epitheloid cells, and bacilli in great umber .
Sections of the left eustachian tﬁﬁ%?ﬁf differs
ient levels, show the whole muicous membrane and the
submucous layer of adenoid tissue beneath it, infil:
ttrated with tuberele: In fact nearly all the |
adenoid tissue normally present in children in this
situation, has been replaced by granulation tissue,
which in many parts has undergone tuberculous degensd |
terations l
The tissues areund the svubmucous adenoid layer |
are only slightly infiltrated at their junetion with
the latters Baecilli are seen in considerable number |
throughout the mucosa and the submucous layer, but
not heyond it In a gland“Shown in the same'sectioni
and about 4+ of an inch from the eustachian tube, !
advanced cageation and bacilli in great number are i
found. In one miecroscopic fiels, between three and |
Tour hundred baeilli were counted, but they were so |
numeroud, that it was impossible to count them accurat:
sely. The tissue between the submucous and this
gland, show no sign of tuberculous involvement/é A |
gland situated near the right eustachian tube, shows
o very similar appearance to the corresponding one on
the left sides The cartilage around the left tube,

e muscular and fatty tissues, and the mucous glands |
ituated in the immediate neighborhood have not been
tacked. /% I

Seetions from the pia mater and from the left
tempro sphenoidal lob&Fof the brain, immediately over
the tympanic roof in the middle eraniel fossa, show |
no evidence of tubereular involvment, neither does
the tissue from the pharyngeal wall in the immediate |
neighborhood of the adenoid tissue, which has been
previously described as ghowing such advanced tubers |
‘culous change. |

Haematoxylin and eosin stained sect%ons of the
right eustachian tubed®and carotid artery in the bony |
POTt}on of the canal, show the mucosa of the eustachian
tube -
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tube much thinner and legs involved than in the car:
ttilagenous portion of the left tube. The adven:
thitia of the right corotid”is mueh thickened, but
therwise unaltereds

Granulations from the mastoid antrum, removed
at the operation, 27/12/b0, were prepared and inocu!
tlated the same day into guinea-pig No.25:3 Its
weight was then ¥12grms., and on 21/1/01 675 grms.,
and on 29/1/01, 530 grms. It was killed on this
date, and on dissection showed the following:- the
prietal peritoneum was thickly studded with ecaseous
tubercles, as was also the great omentum, the spleen,
and the snterior mediastimal glands. The liver and
lungs appeared Lo be free.

A piece of omentum &nd the spleen were taken l
and prepared Tor sscticn cutting by the gleohol
method, and cultures were made on glycerine ager from
nodules in the spleen, peritoneum and a mesenterie
glandes i

Microscopic sections of the sPleanf&nd great
omentuvm show caseating areas, epitheloid eells, and
tuberele bacilli,

Case 2+ MdlicTe Granulations, ineluding some bone
tissue, were obtained from the left mastoid in the
vsual way at the operation, 4/10/00, These were
prepared and inoculated into guinea~pig No«l7 on the |
same day; its weight then being 610 grmss On the
15/11/00 it weighed 460 grms (i.es 52 days after
inoculation), it was then killed and dissected, and
showed a caseous nodule at the site of inoculationy
numerous tubercles in the great omentum, lumber glands
spleen, one or two on the liver, but none in the
lungs or kidneys. ' sk alel] _
Tilmg wére made from caseous nodules in the
spleen, great omentum, and site of inoculatloga E?t
none of them show tubercle baeilli. The splEen,
great omentum and @ lumber gland were prepared for
ﬁ@cﬁion cutting by the absolute alcohcl method .
The
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The sections chosen for sgtalning were those passing

through a nodule; these were stalned by the ordinary
method deserlbed for the detection of tuberele baeilli
and they all show typical tuberculosis, caseous degen
teration, epithelold cells, and tubercle baecilli, but
no glant eells. Two films were also prepared from

a piece of granulation from the mastoid, and stained,

but show no tubercle bacilli.

o (] e e e o -

Case 3« AsHa Granulations were taken from the
wall of the cavity in which the gequestrum was found,
o 21/10/@0. They were prepared ag uspal, and ing
toculated into guinea-pig No.20, 22/10/00, which then
weighed 528 grmse It died om 23/11/00 (31 days after
inoculation), its weight being 392 grums.

On dissection, adhesive peritonitis was found
between the lower portion of the ascending eclon, a i
few coils of small intestine, and the anterior abdoms|
tenal wall on the right side. Throughout these ads
hesions were scattersd caseating nodules« The
ber glands were enlarged on the right side and
presented casecous points. Caseous nodules were also
visible in the greatomentum, the spleen, mesenteric |
glands, and also at the site of incculationm. The
kidneys, the heart, the lungs, the suprarenal bodies
and the pancreas seem not to have been involved.

The spleen, great omentum, the seat of inoculation,
and a lumbar gland were prepared for section cutting |
by the alechol method. Films were made from caseocus
nodules in the omentum, seat of inoceulatlon, and anter:
sior mediastinal glend. _Sections prepared from the
spleén™and the lumbar glafid’ stained for tubercle by
Staining method No.l A., show numerous caseous nodules
and with the one-twelfth-inch lens, degenerative

changes, epitheloid cells, and tubercle bacilli are
found in considerable number, but no giand cellﬁﬁ

A filmdprepared from a nodule in the spleeny at
the time of dissection, and stained as above, shows
tubercle bacilli. None were found in several other
filmg/ :
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filmes exawmined.
The largest of the sequestra, removed at the |
operation, wag placed in Pereny's Fluid for deealeis
1Tication, and subsequently dehydrated and fixed in
absolute alcochol and prepsred fﬂr-sectibn'eutting,
hen cut and stained for tubercle?‘they show caseous
lecking arcas and numerous large cells, but no tuber:
tcle bhaecilli. (The absence of bacilli may be due
to thelr not taking the fuchsin stain, afier being in
Pereny's Fluid). '

Case 4+  EB.ll The granulations and a scraping r

of bone, which were taken from the masbtoid during the
operation on 22/5/00, wers prepared and inoeulated
into guinea-pigs Nos.ld and 14, by the usual method,
on 25/5/00. (The delay in making the inoculations
in this case and the next, was owing Lo the impossib:
1ility of obtaining guinea pigs BOOHET)

At the time of the inoculations, the guinea-pigs
weighed 527 and 490 gris. respectively. On 3/6/00
502 and 470 grms., on 10/7/00, No.l3 died, it then
welghaed 330 grmss On dissection it showed general
tuberculosis. WMogt of the numerous tubserculous
nodules were caseating. The whole guinea-pig was
placed ia Joelt's Fluide

Oon the 13/7/00, No.l4 was killed with chloroform|

it then weighed 343 grms: When dissected it showed
tuberculous nodules all over the peritoneum, in the
spleen, great omentum, mesenterie glands, liver, one
or two oun the surface of the kidney, and in the med:
tiagtinal glands, lungs &ce This guinea-pig was
also placed in Joel's Fluid. After allowing these
guinea-pigs to remgin in this fluid for two weeks,
the liver, spleen, and the great omentum were taken
frem cach, and prepared for staining by method No.3

When sectiops hiad, been cut and stained by stain:
ting method Noe ';qi% was found that they had not
taken the stain well, and although they show numerous
caseating nodules, and epitheloid cells, only & few
imperfectly stained bacilli are seen in some of the
sections

i
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gections. By SO&kiH" sections,in 1 in 40 liguor i
avmoniae (Staining method Nosl B.) before staining,
as previously dsser 1nf~"d under “"HMethods", they are
mgde to show ths tissues mich bejhter stained as well
ag numerous baeilli, which have all the uypical char:
iacterigties ef tubﬂrclc bacilli,
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Case De DePs Granulations and bone serapings
wers talken Trom the mestoid antrum, and also gramula: |
stions from the walls of the suppurating eavity in |
the neck, on 28/5/00 ' ' ' i
The solution prepared from the former, wag inoe: |
ulat d into guinea-pig No.lb5 and that frOJ.the latten
to guinea-pig No«l6 on 25/5/00s No.1l5 then weight |
ied 493 orns., and No.16 542 grms; On 3/6/00, they
eighed F“Sprthelf 480 and 526 grms., Heﬁ15 died
on 10/'7/00, it then weighed 322 grms. and on the
pame day, thet is nine weeks after the inceculation,
HNo«l6 Was killed; its wsight being 360 grms.

Both these guinea-pigs on dissection showed
gencral tibercu1051s, the tuberculous nodules being
most numerous in the mesenteric glan ids, the great omern
:tum, the spleen, and the liger. ©Several modules

e cut open, and each was found full of a yellow
agscating material. Both these guinea-pigs were put
1o Joel's Fluid, and two weeks later, the great
I spleen; a piece of liver, and "other affected |
, Wwere prepared for gection cnttlng by HMethod 3.
Sections, of these organs when stained by Staining

Vo«

3 A{,ishow exactly the seme imperfect rest |

O

8 as the seeclions froJ.guinea-pig Nos«l3 and 14
milarly stained, but when treated with ammoniae sols
ution, as in the prev1ous two cases,/Staining Method
0.1,B. they show tuberculous degeneration, caseation,
epitnv101d cells, and tubercle bacilli in the most
typical mannere 35z séa.

Guinea Pigs Nos.13, 14, 15, and 16 had each a
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Cage 6s HebGs The granulations removed st the
operation on the 17/10/00; from the cavity in which
the sequestrum wes lodged, were prepared for inoéula:
ition by the usual method, and on the same dey wers
inoculated into guinea-pigs Nos.l8 and 19, On 27/11
/00, ¥o,19 died, and on the 28/11/00, No,18 died.

On dissection, the stomachs of both weres found
much distended with haemorrhages inte their walls.
No other abnormal appearance wag noticeds The great
omentun and spleen of both guinea-pigs were prepared
by the absolute aleohol nethod for seetion cutting,
and sectlons were stained by Staining Method NowslA.
degenerglive changes could be found in any

.

g hissue x or any other appearance indicating

Tor peevion cutting by the cerrogive method
Seeticns, from it were stained by Staining llethod No.
1 A., microscopically they show ne degenerative
changes, or other evidence of ituberclex

A portion of the right temporal bone, ineluding
a portion of the wall of the eavity in which the
egquestrun was situsted, and with the granulation .
issue on its surface, was placed in Pereny's ¥Fluid
to decaleify. Mierogeopic sections prepared in the
usuael way and stained with Haematoxylin and Hosin
shows bone of the cameellous variety, covered on one
surface with granulation Hi861Uc. Gwd Seodihs Wibslme for Telesty
5 AC 108 glranilia’c il °
Shorr niidbin gusct: calls par Bbaot boreicts

Case 7« AR Granulations from the wall of the
cavity in ithc bvemporal bone from which the seguestrum
was removed on 4/11/00, were prepared and inoculated
into guinea-nig No.2l on the 5/11/00. At the time
of inoeulation it weighed 488 grms; on the 237/1:!-'/030
it died, and then weighed 494 grms. On dissection it
showed distention and congesgtion of the mucous mems:
tbrane of the stomach; conjestion of the great
omentum and lungs, but no caseous nodulest the other
organs
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organs locked normal. The great omentum and spleen
werz vaken and prepared for pection eutting by the
absclute aleohol method. IFicrosecopic sections of
thes®,stained for tuberele by gtaining method 1 A.
show no evidence of tubercles Several films“6f the
pus from the right external auditory meatus taken on
the 14/11/00 and stained for baecilli, show none.

The gland removed on the 22/12/00 was preparczd
for cutting by the absclute alecochol method, cut and
gatained for tuh%;cle by staining method L.As Some |
of the sections sghow degenerative changeg in the
tissue in soume places and also a considerable aumber
of cells exactly like epitheloid gells, but there are
no gilant cells or baecillis

C

ase Bs W.Cs The granulations removed Ffrom the
astoid at the operation, 29/4/00, were prepared and
1
h

alated into guinea-pig No.l2 on the 30/4/00; it |

Q W

1noe

hen weighed 580 grms., on the 10/5/00 594 grms., on
he 20/5/00, 605 grms., on 19/6/00 650 grms. On this
date it was killed and dissected, all its organs and
slands were found normal. There was no sign of
tuberecle anywherc.

i
T
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Cage 9+ AT Trom this case, pus was taken on &
sterile swab rrom the surface of the right tympaniec
membranes The pus on the swab was mixed with some
sterile salt solution in a sterile dish and inoculated
into guinea-pig No.4 in the usual way om 15/3/00s
The weight of the guinea-pig at the time ofincculation
wag 620 grmg; on the 19/%/%0 622 grms., on the 29th
698 grmse, on the 2/4/00, 564 grms; on the ll/ﬁ/b? !
it died, that is between five and six weeks afier in:
roculations he disseciion showed no evidence of
tubercle in any gland or organ, the only sbnormallity
observed was some ecchymosed patches in the mucous

membrane




Oglﬂth ig supported by Delepine's resesrches.

membrang of the stomach,
The Jplﬂﬁn st prepered by the corrosgive mﬂthod
and secbtions stalned as usually done; soms with
Steaining wethod 2 and others with method i A‘?

g mﬁcroaooyio ingpection of these shows no
degeuerative chaliges.

The perapiag which wag taken from

ahlﬂ casa, wag prepared with sterile
n by the uguel method and ingeulated into

vin iz Hoe 5 oy 2@/5/0 ite weipht then being

97 greiey on £/4/00 i% WE¢*hed £42 grmg; aud on the

th of April it died, that is 19 days after inocula:

Tissection shows 1o evidence of tubercle in

}. WalleX A solution was priapared from the

f uulo“p Trow the mastoid in this ease, and int
ocvla ed into uimea-ulg Hosf i3 the uﬁuai way on

21/ /ﬁ“ The guinea-pig then weighed BYL graas;
on a/ﬁ--:*v it welghed 444 grms; ' on the 2'?/6/00 -5
i _d w@s disgegleds TTo evidence of tubercle wag

fﬁu;d in axy of its plends Or Orgonss Its spleen waf
prepared for cubtting hy the corrosive method; cut
nd st ;ch by Hosd A staining wethod, Bectilons of
oscopirally, show nothlng abnormals Some
iong Ivom the '"uuald“% ¢ alsc prepared by
rrosive ;3uhod, eut and Staiﬁea ag usual.
v ordinatry grannlation tigsus In @ feow places
some large eells, “but no caseation or basilli,
Guinea~-piz To.7 was incculated with a soluition
nade frow granulations taken from the wouné on the
ej'Oe, prBVlOualy aentioneds On inoculation the
suinea~piz weighed 381 grms, four days later it died,
and. the dissuctiou showed advanced tuberculosis in
the splesn, liver, peritoneum, and under surface of
the dlayLr@-a, vt no tuberculous nodule was found
at the ssat of inceulatiochs ‘ '
Tt is ovidesnt rrom the advanced gtage of tuber:
L“lo;:ﬁ found in the organs, that this guinea-pig
was tuberculous at the time of inoculetion: This

I.n
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Case l2. GsC. Cranvlations from the mastoid in
this case, were rubbed up with sterile salt soliution
2ad incculated into guinea-pig No.l on the 12/3/00;
according to methods described.

On this date the guinea-pig weighed 670 grms; .
on 168/3/00 1t weighed 560 grms; on the 19/3/00, 640
grus; on 22/3/00 658 grus; 2/4/00, 547 grus; on
17/4/00 515 grus, and on the same day it was killed
with chloroform and dissected. All the glands and
organs were normal to naked eye appearance; Dr.Noel
Paton also examined this guinea-plg and expressed the
gagme opinions Granulations from the abscess cavity
over the magtold were treated similarly, and the
solution derived, imoeculated into guineaspig No.2 on
12/5/00, which then weighed 752 grms; on 15/3/00, 647
grms; 19/3/00, 727 grus; 22/3/00, 698 grme; 2/4/00,
547 grms. This guinea-pig died on the 7th April,
26 days after the inoculation: Dissection revealed
no naked eye evidence of tubercle. The spleen and
great omentuwn of both these guinea-pigs were prepared
hy the corrosive method and stained by Staining lietho
1. A. They show no tuberculous changes in their
struectures

Seotions of the aural polypus removed from the
patient, were also made. It was prepared for cutting
by the corrosive method, and stained by the usual
methods . ts strueture is found consisting chiefly
of granulation tissue which show no degenerative
changess

Case 13« GeDs The granulations removed Trom the |

mestoid were prepared by the methods before described1

and inoculated into guinea-pig No.3 on the lB/%/bO.
The guinea-pig weighed on this date 717 grms; on
19/3/00 it weighed 737 grms; on the 29/g _
on the 16/4/00 780 grms; it was killed on this date
with chloroform: No evidence of tubercle was found
in any of the glands or organs. Portions of the
liver and spleen were prepared by the eorrgsive method
cut and stained, and—ethers with method 1 A4\~ Some
of the scctions were stained by Method 21}'but none
of the? show any degenerative changes.

A

3/00, 760 grmg.
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A streak culture was made on agar agar from the
pus taken as previously described: after 24 hours a
whitish culture was found, which on microscopic examn:
tination proved to con515t of small narrow bacilli,
and some strepto cocels These bacilli were readlly
decolourized hy acid.

Some antral granulations were also prepared by |
the corrosive method, cut and stained, They ghowed |
roscopically ordinary granulation tissue, without

degenerative change or bacillis Several films of
pug from the external ear were stained by Method 1 A. |
They showenumerous swmall bacilli, and various kinds
of cocei, but no tubercle bacilli,

3 fu Suz.
Case 14.s Al Several fllms were prepared with

the pus from thne external aadltory meatus; they each
showed numerous chains of streptococeci and a few
groups of staphylococei, but no tubercle bacillis
Dur‘_ the operation on the mastoid, some pus was
lceq a.q it escaped from the uast01d vurou.nd Q1 a ster;
ile necedle, and ssveral cover glass £ilufs Made. |
Thesa were uualned for the detection of tubercle ‘
|

“acilli by llethod 1 A., but showed none, but there
ere, as in the previous films, cocci in chaing
("rcptococci) and a few coceci in groups, arranged in |
a manner resembling staphylococei.

Some granulations were taken with strict sterile‘
preeautions, and rubbed up with salt soluiion and
inoculated into guinea-pig No.24. Films” were made
from a little of the granulation solution: On stain:
ting they showed nothing but cocei in chain and group%
as did the pus filus.

The guinesa nlg in this case was inoeulated on ]
the zo/ll/bo it then weighed 282 grms; on the 8/12/
/00, 260 grps. It died on the 18/12/00, 19 days
after inoculations. The dissection of it showed no
evidence of tubercle in any of its glands or organs.
The spleen and great omentum were prepared for, cutting
by the absolute alcohol method, and sectiond’were
stained for ftubercle by the usual method (1 A.) The
microscopic/

_,.o
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microscopic examination showed no evidence of degen:

ievative changes or bacillis !
Granulations from the mastoid were also prepared

by the ahso;gte alcolol method, cut and shzined:

The sectiong/show young granulation tissus, but no |

degenerative changes, and nothing indieating tuber:

sculous invelvment. g

Cage 15« Mr.Cs The granulations removed from the!
mastoid antrum at the operation , 11/11/00, wers pre:
ipared and inoculated by the usual method into guinea |
pig No.22 on the same day; 1te weight then being 502 |
grms, 15 days after inoculation, on the 26/11/00 it |
died, its weight being 514 grums. The dissection ‘
showed distertion of the stomach and great conjestion
of its mucous lining: In the peritoneum about the
eat of inoculation, there was a small grey point of
the size of a pin's head; five or .six other similar
points were found in the great omentum: From two of |
these films were made; the remainder with the great |
omentum were taken for sesction cuttings All the
other organs and parts showed no abnormal appearance
to the naked eye«. The spleen was prepared, with the
great omentum, by ihq&%;cdhol xﬁﬁhﬂd for section

it

|
|
cutting, and sections,and films were stained by Staing
|

ting Method 1 As None of them show anything indic:
tating tuberculous involvment.

e e e S

|

|
Case 16« CaSe Granulations taken from the ‘
mastoid &t the operation on the 11/11/00, were prapar1
ted in the usual way and inoculated inteo guines-pig
No+23 the same day; this guinea-pig then weighed 445
gGYms ¢ It died four days later, of what cause is
unknown, as all its organs looked normale

e e R L S i ) \



Case 17+ LT, Onéf%ze~ul occasions in this case
more than a dozen filmd®T the pus from the external
auditory meatus were stained, which showed the follow
ring - numerous groups of cocci arranged as are Dip:
:lococecl, staphlococei and other forms, and also a
large nunmber of stout short bacilli, gquiekly decolor:
tized by the 25% sulphurie aecid, and also a great
many small, thin, bacilli, which hold the red stain
more strongly than the Tirst desecribed, but they in
no way resemble tubercle bacilli.

At the operation, no granulation tissue or pus
was found, consequently, nothing could be obtained
for inoculation experiment.

o ) et i s e i

Cage 18+ AJR. The granulations removed from
the mastoid antrum at the operation 20/1/01, were
prepared by the absolute alcohol method, cut and
stained by the ordingﬁy No.1l A Staining Methed.
Migrogcopically, they, ;B

There are no caseous areas, epithelpid cells or 6%
bacilli, neither do sections of the mastoid gland,
which was also removed at the same time as the granu:
ilations, and prepared cut and -stained in the same
manner, show any degenerative processes or other
evidence of tubereulous involvment.

i B e Y S e e e e A A b L

Cage 19. Mrs.W. The granulations taken from the
mastoid at the operation 31/1/01, were prepared and
inoculated on the same date,in the ususl way,into
guinea-pig No.25a which then weighed 574 grms. On
21/3/01 it was killed, and then weighed 712 grus.
The digsection showed it to be perfectly healthy,
there being nothing resembling tvberculous deposits
in any gland or organs

show ordinary granulsbiocin Tissug

?7
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i Genéral-considérations ot the;fesultsiof
¥ Investigations and conclusions.
_____ et T T

Results of Case 1 specially.considered

. The results of the post mortem examination of
MW (Gase-l)‘are specially instrictive and denon:
:strata that in a case of tuberculosis of the middle
, tuberculous naso-pharyngeal adenoids of consider:
! :ahie s8ize may have existed without giving rise to
| symptoms which caused their presence to be suspected,
yet had an examining finger been passed into the

naso-pharynx, they could scarcely have been overlook:
ted, as the mess of lymphoid tissue found there, was
&%mut three quarters of an inch long and from a
quarter to half an inch thiek, and much lobulated.
These facts indicate that in gimilar cases, such an
uxamin&tion should be made, and should any adenoids
‘be found in the naso-pharynx, their removal and mic:
iroscopie examination may give valuable indication as
to the nature of the ear disease.

The advanced tuberculous degeneration present
in the mucous membrane of the right tympanum and
antrum, without producing any obgective symptoms, is
~of great interest and iuportance. Here the most
ecareful inspection of the outer surface of the right
tympanic membrane, both antemorten and postmortem,
revealed nothing abnormal beyond perhaps a sllghtly
abnormal pallor, yet, when the tympanic cavity wa
laid open, post mortem, its mucosa was found much
thickened, and studded "with numerous elevated, grey,
points (tuberclea). From the naked eye and mieross
tcopic appearances, presented by the mucosa covering
the inner wall of the tympanum, and that of the tym:
tpanic membrane and antrum, it is impossible to dis:
ttinguish which was first affected as the disease
was equally far advanced in each of these positions,
‘numerous caseating arcas, epithelioid cells, and
baecilli being present in all.,

Interestiing and important facts are also brought
out by the mlcroscopic sections of the tympanic mem:
 tbrane just referred to: In these sections, the
whole/




=

| whole of the stratum mucocsum is in an advanced stage
of tuberculous degeneration, while the fibrous mem:

| thrana propria immedistely external to it, is seen to

| be comparatively healthy, and is only being gradually

| eaten away by the advance of the disease, showing

| 4hat this layer of the drum membrane, has offered a

stubborn resistance to the spread of the disease.

I The erosion into this fibrous layer, is deeper in
some positions than in others, and it mey be assumed
that the destructive process would have been completed

first at the thinned places, with the result that
perforation of the whole thickness of the membrane,
would have been first eompleted at the corresponding
gites, thus explaining the pathological processes at
work in the formation of multiple perforations of the
tympanic membrane -ua symptom which is admitted by
all authorities, to be highly suggestive of tuberculs
tous origin. Ia what remaing of the membrana propria
ne degenerative changes or epithelioid cells are seen,
and only here and there a tubercle bhacillus. Thege
peints indicate not only that this membrane resists,
in a great measure, infiltration of its substance by
tuberele , and that the bacilli are only able %o

find their way aldng the vessels which sffect a
conmmunication between the wvessels of the mucosa and
thoseé of the epithelial”layer; and that it has been
by this means that they have reached the latier.

In the epithelialslayer of the membrane, the
bresence of epitheliodid eellp and a greater number of
baecilli, in certain situations, show' that the disease
has here found a more favourable footing than in the
membrana propria. The comparatively early stage of
the tuberculous proecess in the epithelials layer, and
the unperforated state of the Fibrous layer, accounts
for the absence of objective symptoms in this case.
| Acecording to Brieper? a post mortem examination of a
| tuberculous middle ear, previous to perforation of
| the drum mewhbrane, has very rarely heen ohtained, cons

isequently the appearances observed, naked eye and
microscopnieglly, in this ease, are of the greater
interesﬁ?“”k§5 far as can he gahered from a careful
search of the availabls literature regarding early
middle ear tuberculosis, the changes just described,
‘have/
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have not previously been obsesrveds
That fairly advanced tuberculous infilitration of
the mucous membrans of a middle ear may occur, with: |
sout nroducing any wvisible abnormal appearance in the |
guter surface of the tympaniec menmbrane, is proved hy
the ohgervationsg just recorded. How Xong this right
middle ear had been tubereulous(in this case) must be
a matter of conjecture, yet when ene congiders the -
comparatively slow progress of tuberculous infiltra:
ttion and degeneration, as observed in tuberculous
guinea vizs, it micght be agpumed that the disease had
been present in the iymparnum for guite two weels,
The appearances to bhe expected in the tympanuan in the
early stages of tubercle,are well illustrated by wha
was discovered in the right tympanvm in this case,
whers the mucous membrans was found of a greyish ,
colour and studded with .grey raised points about the |
gize of pins heads. |
The path teken by the bacddlli in Tinding ftheir |
|
|
|
|

way to the tympanum in this particular case, was
elearly Ly the esustachian ituve, ag they can he traced
in their course from the fuberculouns adenoids in the
nago-pharynx alonz the mucous and adenoid tissue
layers of the eustachian tube, as shown by the sec:
stions made from different levels of the tubes as
already described, and this view is confirmed hy the
abgence of tubereulouws infiltration Lin the other
tispues of the fubes, and right middle ear;other than
theilr mucous membranes, which would have heen Infils
ttrated by the disease, had the bacilli found an |
entrance by the vessels from the general system, |
while the condition of the tympanie membrane proves
that they did not find an entrance through ite
" Although it cannot be proved that the first
bacilli which reached the right tympanum did not get
there mechanically, by means of a fragment of infected
mucous from the naso=pharynz being forced up the tube
by air pressure; it is much more probable that they
entered by direct extension along the mucosa of the
tube, sincé™nieroscopic investigations prove that
tuberculous infiltration was present in the lining
membrane of the left tube throughout its whole length,
and in the upper portion of the right tube.
Eicroscopicfp




Microsecepic sections of granulations from the
left middle ear, (Case 1) likewise show typical
tuberculous degeneration, caseation, epithelioid
cells and baecilli, and also that the glands along the
eustachian tube, the mastold glands, and other glands
in the neck, may be similarly affected. Another
point of interest observed was the great number of
bacilli present, in the micous menmbrane of the right
and left middle ears, and in the glandular tissues
-

zlong the , as well a8 in the adenoid in the !
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The free passage of blood down the eustachian
tube during the operation on Case 1, supporis Ost: l
sman's theory® that in wasting diseases the eustachian|
tube hecomes more patent. The extreme thinness of
the left tegmen tympsni, and the paleness of the
dura mater over it, show that the disease was making
its way towards the brain, and had the cehild survived
longer, tubsrcular meningitis would probably have
followed.

s R e (L e S W e e o

Analyegieg ©f OCages .
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The following facts and conclusions are brought
out and deduced from an Analysis of the 19 cases of
suppurative otitis media investigated:-

A satisfactory proof as to the presence or
absernce of tubercle was got in 18 of them, 5 being
tubereulous and 13 non-tuberculous, while in the
rensining case, although tubercle was not demonstrat:
ted, it cannof be held to have been excluded; thus,
tubercle was the cause of the ear disease in 26437
of all the cases. In 4 of the cases (8, 7, 10 &l1)
or 2lﬁ in which inoculation experiment showed ﬁu%arclﬁ,
to be absent, each had sowe point or points in its
history/

J. Woiis Mediciniseke Prisse togs, Fige 662




Kave :
bhistery that =ight, lead %o & suspigien of tiuberele.
The nepgative inoenlatliorn resuli was conlirmed in two
of these cases (6 11) by the mieroscopic dnspesetion
of sections from the nmastold granuvlations,
The ages of the § cases in whieh tubercle wae
proved, varied from § months to 7% years, three being

undett 1 year. Tha ages 6f the 4 sugpected cases
which proved non-tuberculous, varied from 4 years to
&9 years; two of these were under 10 and two over 30
Jears. The other 8 non-tubereulous cases ranged
between § years and 10 monthe, and 58 years.

0f suppurative middle ear digeage with bone
feglon, in children under 1 year, a large pervcentage

e

"larze proportion of the cases of suppurative middle
"eay digease, with accomipanying bone lesion, met with
in preactice, are Wuberculous", unless we add to it
"in ehildren", is not supported by my ezperiments.

his statement, as the oldest of his 10 recorded cases|
is a patient of 19 years, and a child of 2% years, the
oldesgt of his tuberculous casSes. My examination of
18 cases shows, that 12 had marked destruction of
bone in the neishborhood of the middle ear, and that

shewing that great destruction of bone did not indic:
tate tuberculosis in 505 of then. If we take %the ‘
|
|

cases under 5 years of pge, we arrive at a different
result, for we. find 80/ of these with bone lesion,
were tubereulous, while of those over & years, only
14% were tubereulous, consequently my results would
confirm Milligan's if we modified his statement by
adding to It "in ehildren under 5 years of age".
_ Why suppurative otitis media in young children
is so Ffrequently tuberculous, I believe 1o Dhe due, to
bottle feeding with uncocked or unsterilised cows
milk or eream: Tn two of my cases {(Nos. 1 & §) this
wes at leastthe probable cause of the ear disease.
Perforation of the inner wall of the mastoid
process, near its tip (Betzold's Perforation) e
occurrsd in 20% of the tuberculous cases, and in 21.44
gf/the non-tuberculous, consequently, wma inference as
o)
|

[
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are titherculous. Millican's statement* that “a .

Even Milligen's published statisties de not bear out |

1
only 5 or 41.67 of these were tuberculous, thus ‘




to the nature of the disease cdn be drawa from this
t tr

gymptom, but It points to considerahle das
of bene eccurring in the non-tubsrexlous &
i3 the tuberculols cases of mid s
Fare bone wag felt shroush fhe meatus in 40 '
he tuberculous casges, and in 2l4n of the non=tuber:
%RE?' Hic degtruction of bone about the middl
chiefliyvihe mastoid process, was great i=n all
-

Luberculous cases, and in 53& of the non-tubke

The faebl that great destruction of bone gnd
holleowine out of the mastold procesgs is frequently
found in tuberculous cases, with comparatively slight
subjective and objective symploms, seems due lst. go
the painless nature of tuberculous disense¢ ° generally,
and 2nd to the faet that the mastoid process has a
cortical layer of hard bone, which resists the advan:
tcing disease for a much longer time than the more
vascular and cancellous bong, that makes up its greater
poryions |

_ Complete perforation of the outer surface of
the mastoid proecess did not occur in any ol my cases;
but im all the tuberculous cases, the shell of bone
was very thin which covered the diseased bone and
granulation beneath, while in only 4 of the noq-tuberk
sculous was this the case: 1In 4 of these, this layer
of bone was only slightly thinned, and in 2 it was
thickened and selerosed; In the remaining S cases,
the masgtoid was not opencd.

In all the tuberculous cases, the diseased bone |
in the mastoid cavity, was soft, and consequently
this symptom affords some indication as to the nature
of the disecasé. 1 '

A sequestrum was found in BQ% of the tuberculous |
cases, and in 15% of the non-tuberculous cases.  Of
these sequestra it cannot be said that any of them |
presented distinctive characteristics, excepting |

miecrosc 01}1(’}&11}’. (5, Costalicg arens i M Aovetoot Sepueotiiions it dbasmcx touihé van ik go' oy

In the FPive tuberculous cases, facial paralysis |
was, present as the result of the disease in three, or |
SQ%, and in each case, it appeared with, or very soon

| after the onset of discharge: In the 13 non-tuberculd

tous cases, facial paralysis was present in 3 cases, |

| oF




7%

or 33%, and in only 1 of these (Case 7) did it come on
soon affer the discharge. In the other 2; the
paralysis was not notieed until 1 year after it, in
1 casey snd 13 years after it in the other; this
ghows that facial parslysis is more freguent in
tubereulous cases, and that its early onset with, or
soon after the discharge, is a symptom strongly
indiecating a tuvberculous origine.

In the tuberculous cases, the discharge appeared
first in the left ear in 60%, while in 407 of them,
the otherear is known to have become tuberculous.

In the 13 non-tuberculous cases, the left ear was
affected in 7, - 53/, and suppurgtion subseguently
appeared in the other ear in 26/, This observation
indicates, thatone sar is aboub as often affected as
the other4 but that the second ear bhecomes involved
in the tuberculous cagses more frequentlys.

The duration of discharge in the tuberculous
cases, was from 10 weeks to 2 years and 9 months; in

| the non-tuberculous, from 4 days to many years; in

one cage 13 years. Thus the ave%%in non=tuber:
tculouc, was much greater, and this, indicatea worse
prognosis in the tuberculous cases. In none of the
tuberculous cases did the discharge follow acute
illness, and in 807 it coumenced without any history
of pain. In the one tuberculous case in which there
is a history of pain preceding the discharge, at the
time of investigation, the discharge had been present
from both ears for more than a year, and since the
patient had heen living in a house, during that tiwme,
with two advanced cases of phthisis, it is concelv:
table that the tuberculous ear condition may have been
& secondary infection, and not the primary disease.

In 7 or 53..8% of the non-tuberculous cases, the
onset of discharge was associated with acute pain,
and was,associated with an aeute jllmess. 1In o caseg
with lieasles, (6, 13, & 18), in 3 With acute Catarrh |
(12, 17, & 19), and in 1 with Influenza (14). In |

. one case (11), the onset of discharge was rainless,

while with regard to the remaining 5 cages, no clear
history was obtained as to this point. The absence
of evidence of pain in the diseased ear, in the
tuberculous/

| /...,7,(,_;; WW»;@/&:[U) assahin Mol ' Madecnties AL Lt f“”;_ ) sybhay 302
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tuberculous cases, was thus a marked sympiom, while
its presence was freguently observed in the non-
-tuberculous cases.

Bvidence of tuberculosis in other organs, was
obtained in one orf the tuberculous cases, and in one
of the non-tuberculous.

Bnlarged glands in the neck ogeurred in all the
tuberculous cases, while in only one of the non-
tuberculous cases are they noted as having been
Dregent y fhe o an depo Gk cbsematine -

and Cheyne! says in tuberculous middle ear disease,
the chief complication related to the tuberculous
nature of the disease, is the occurrence of tubercul:
sar glands in the neck, and where these exist along
with discharge from the middle ear, the mastoid
antrum and process ought to be opened without delay,
and the diseased bone removed. Hach new case of
the kind, I have been able to observe, impresses upon
ne more ptrongly then before the wisdom ix this
advice.

A sinus, from which came a discharge of pus,was
situated ir the immediaste neighborhood of the affect:
ted ear in 4 or 807 of my tuberculous cases, but in
only one or 7.6 of the non-tuberculous; while
swelling over the mastold process was present in
68+4% of the non-tuberculous. This denotes that in
the tuberculous cases, owing to the absence of pain,
the disease was allowed to progress, and treatment
wasg not sought until the mastoid abscess had burst,
while in the non-tuberculous, the greal pain in the
mastoid swelling drove the patients to seek treatment
earlier, and consequently, these abscesses were met
with at an earlier stage, and before they had time
to burst, accordingly, the presence of a sinus or
sinuses near a suppurating ear, especially if the
granulations about its orifice are of & pale, oedem? |
tatous, flabby type, may be taken as pointing to the
probability of the ear disease being tuberculous.

The discharge from the ears of the five cases of
tubereulous niddle ear disease, was in each case a
thick/

Tenk Book:
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thick, yellow, creamy, foetid discharge, yet it
cannot be said,that,that déscription of the pus is

at a2ll characterigtic of tuberculous disease, because,
in each of these cases, the discharge had been pres:
ient for at least two and a half memths, by which
time a mixed infectlon must have been present, and
mugt have altered the character of the pus. The pus
in the non-tuberculous cases; was to naked eye appear:
sance and smell, identieal with that from the tuber:
tculous cases, with the exception of two, namely,

in Case 14, one of cholesteatoma$ where the pus con:
ttained cheesy particles; the other Case 9, where

it was thin, and in which the nature of the dlsease

I8 doubtful, as previously mentioned.,

The naked eye appearance of the granulationg
offer a greater indication of the nature of the
disease. In 80" of the tuberculous cases they were
pale, oedematous, and flabby, while in one case,
numerous caseating points were observed - especially
was this noticeable on rubbing up the granulations
with gall -solution. In the remsining tuberculous
case, they were flabby and red in colour. In 7649
of the non-tuberculous cases, the granulations were
dark red, and not flabby; in one thay were flabby
but of & dark red colour; In the remaining three non-
~tuberculous cases, granulations were not observed,
consequently, it is evident that although pale, Tlabby
oedematous granulations may not invariably point to
the disease heing tuberculous, their pregence is
strong presumptive evidence, and especielly is palor
in granulations, from the mi&dle eapwggggestive of
tubercle, while caseating points are absolute proof
of a tuberculous origins In so few of my cases
was it possible to obtain a satisfactory view of the
perforations in the tympanic mempbrane, or the remain
of this membrane, that no conclusion can be drawn as
to this point.

Of my 5 tuberculous cases, only onc could be

proved to be a secondary infection, because it alone

came to & post mortem examination; in the other 4,
no evidence was found of tubeéercle in other organs by
clinical/
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clinical investigation, yet it is doubtful, if on
that account the ear should be considéred the primary
seat of ‘infection, because in none of them, were . ih
tuberculous naso-pharyngeal adenoids.excluded, and
this I believed to be essential bgfore concluding that
the disease had its primary focug Jihn the middle ear.
To accomplish this, a digital examination of the
naso-pharynx would require to be.made in any suspected
case, and should any hypertrophy-be felt of the phar:
iyngeal tonsil, this should be removed, and examined
microscopically for tubercle.( In the cases described
in this paper, an opportunity for carrying this pro:

_icedure out, could not be obtained).

In the only one of my tuberculous otitis cases,

in which the post mortem examination enabled this
point to be cleared up, tuberculous adenoids wore
present, although they had been latent and had passed
unobserved during life, and my microscopic sections

of the eustachian tubes demonstrate, that the disease
had reached the tympanic cavity by extension from thesge
adenoids. As before stated, I believe an early
examination of the naso-pharynx for hypertrophied
adeneid tigsue in suppurative otitis cases, is of the
greatest importance, because, by so doing, latent
tubereulous adenoids would not pass unobserved, as I
believe is so0 frequently the case in cases of tuber:
tculous otitis; (in some cases, at least, and probably
in a large majority, especially in childrem, this
would be the first available means of demonstrating

the presence of ‘tubercle), for hitherto it has not been

. the practice of otologists - as I contend it should

| be= to give this method of investigation any prominent

place in investigating the pathological nature of the
ear disease, unless the adenoids produce of themselvEBs
some noticeable symptoms. Vhen one considers the
intimate connection between naso-pharyngeal adenoid
tissue, and the tissue in the sub mucous layer of the
eustachian tube, it is elear that one of these tissuesd
could not long be implicated with tuberculosis before
it would appear in the other. Consequently, I
contend that following the method suggested, would nodb
only assist in arriving at an early diagnosis, but

in eases in which latent twberculous adenoids were
found, their removal would get rid of a focus and
breeding ground of this disease (which is specially
liable to infect and reinfect the middle ear, and
also to infect the lungs and alimentary track)

and would produce a highly beneficial effect wpon the
whole future course of the case.
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No aural polypi were found in any of the iuber:
iculous cases,but they were'present in 3 of the
non=tulirculous

ther less important points brought out by the
microscopic investigation of my cases are that in
case I4,where streptococei and staphlocoeei were found
in the pus, the sympioms were of an acute typg; while
in cage 1V, where agute.attacks of pzin in the ear
with out discharge, alternated with longer periods
of painless profuse discharge j staphloecce’, diplo:
scoeci, and athin haeillng were found, 1In case I3, |
one of those complicaled with cholesteatoms and acute
magtoiditis, & thin baeillus, and streptococci were
Tound in the masboid antriom puss

Granulation was much slower and weaslker in the |
operation wounds of my ftuvberculous eages than in my
other casess ;

With reference to-the point as to weather tubere
tculogis is ever associated with cholesteatoma my two
cases of this kind (I8 & I6) both gave a negative
result by inocceunlation experiment,and thug support
Scheib?s pbservations”. { he never found Koch's bacill-
~ig in eases of ehroniec purulent otitis with choles-
-teatomns. )

[

I.Scheibhe Ae. Archives of Otology (Knapp's) 1852 pp IJ
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determining whether the animal has been rendered
tubereulous by inoculation.

To aveid error 1n observation, from the guinea
pig being tuberculous previous to inoculation, it is
advisable to examine it thoroughly, before cormencing
the experiment, and also to inoeulate a second, of a
different strain,with some solution from the same
specinen, &as a control, |

Iy experiments alsoe demonstrate that whers naled|

eye tubercle is not present in the great omentum or
spleen of the puinea pig, three weeks after intraper:|
titoneal inoculation, it is unnecessary to seek for
it by microgcopic inspection in sections of these
tissues. Vhile this point seems proved, the converse
caiinot te accepted as a positive proof of tubercle
for tissue, with structure regsembling tubercie to {e
naked eye, cannot he assumed to be tubereplous, unless
the characteristic degenerative processes end perhaps
bacilli, have heen demonsirated microscopieally in
ite |

Tt is dowbtful if the inceulation of a guinea |
pig intraperitoneally with pus suspected to be tuber: |
ieulous in origin, is a reliable method of investiga:
ition, judging from the result obtained in Case 9,
for here the clinical history and symptoms, pointed
strongly to the ear disease being tuberculous, yet
the inoculation experinent gave & negative result.
Previous observerd have shown that very few bacilli
may be present in tubereulous pus, hence all this :
experiment proves, is, that tubercle bacilli were |
absent from the pus experimented with. The result
of the experiment, nevertheless, is instructive, as |
it demonstrates one important fact, namely, that a
guinea pig injected intraperitomeally with pus, |
necessarily developes septic peritonitis, for it |
lived twenty threc days, and on dissection, showed |
neither peritonitis or tubercle, and the wihole of my
inoculation experiments tend to bear out ihe view
that guinea pigs are bub slightly suceptible to septi
organisms, and are consequently suitable for the
detection of tubercle when inoculated with granula: |
ttions from a suppurating middle ear, for all such
granmulations |

|

| 1. Schlegendal guoted by Cheyne in his Work 'Tuber: ‘

sculous Discase of Bones & Joints' page 79. |
2+« Cheyne (W.) do de do  page BO.
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ﬁrgnulaﬁions_&re probably septic, previous to removal,
This result is strongly opposed to Brieger'sconten:
stion that "the frequency of mixed infection in
B oug cases, generally causes a suppurative
tis when the guinea pig is inocculated intra:
":uerixgheally,gff?m mestoid grasulations) and so
events ohservations being obtainable regarding -
"Subercletawing to thedymgevidence of tubevele iasdevelofied i it
0f the 28 guinea pigs inoculated by the intra:
ritoneal wethed, during my experiments, only one,
t in Cagse 16, died befere the seventeenth day
vhen tubercle, if present, would have been visible
to the naked gye, according to Delepine’s researches] |
and after welghing the resyits of my experiments, I
agree with lilligan's view*fthat inoculation experimen|
s offer the most reliable means yet lmown for the

£

detection of tuberele in products fromthe middle ear,
Granalatlilong.

A method of investigation which seems to hold
out a promising result, in arriving at diagnosis, in
a suspected case, is that of sscuring when possible,
& granulation or & portion of the diseased mucous

membrane from the middle ear, and examining micros: |
;copic seetions of it for caseating areas, epithelioid
cells, and bacilli. I was able to do this in only |
one of my cases, that proved to be tuberculous, Casel,
but the changes found were so pronounced and definite,
that they lead one %o hope for similar results in
other casess Granulations were sxamined in a like |
wey from the mastoids of several other cases (6, l.Lr |
13, 14, & 18) with a negative reeult, and in each, ihg
inoculation experiment confirmed the negative opini |
sion formed from the microscopic appearance of these ‘
gpeciiens.

o (SRRl (R - 7

. The staining for tubercle of films of pus from
th‘@/ |

1. Transactions International Otologival Congress 1899 p.32

2. Sritish ~ledical Journal 35rd Sept. 1895 page 688.
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the tympenum ig an ald Lo diagnogis, but the smell
nunber of tuberecle baeilli usually found in pus
renders tliis nmebthod very lahorious as a LEEns oi"‘
demonsirating the bacillus. & dozen or more Tilus
wade be steined for bacilli in & known ituberculous
case, withouv giving a positive result, and in the
case of guinea pigs, even when the Tilms are wmade
direct from a tuberculous nodule itself, my exper:
rience 1s, that this method is not very satisfactory,
as not more than 15% of suech films show the bacillus,

S eecdt Lo ng s

|
1% experience points to the examination of

nicroscopic seetions iof  a tuberculous nodule,

in the great omenvum or spleen of a guinea pig, or of
the tuberculous mucous membrane and granulations from|
the middle ear, as the easlest and most reliable |
means of demonstrating not only the bacillus tuber:
tculosis, but also of showing the degenerative |
changes associated with 1te

Sd4aininge.

Ziehl Ieelsen's method of staining modified, by
the addition of debplourising the sections with
methylated spirit, to exclude smegua bacillus, gives |
very satisfactory resultg in tissues fixed with I
corrosive sublimate and abselute alcohol, but 1s not
s0 satisfactory where the tissue has been fixed in
formaline: Uere, however, an egually good result
can be obtained by, previous to staining, soaking
formaline Tixed scctions in one part of ii
and thirty nine parts of spirit for fifteen or twenty
mimites, as deseribed in detail under'methods . |

'n

|

|
quor amaoniae
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SUMMARY OF RESULTS OF PATHOLOGICAL
INVESTIGATIONS.

e e ) e

Results of Case 1 specially considered
#ﬂm{mmgm%mds may be

present in a case of tuberculosis of the middle ear
without giving rise to any noliceable symptoms, e.g.,
Case 1, congequently, in cases of otorrhoea

a digital examination of the naso-pharynx ghould be
made, and any hypertrophied tissue found, should Dbe
removed and examined for tubercle, since valuable

| information regarding the ear disease may be gathered

therefroms
Advanced tuberculous degeneration of the mucosea

| of the middle ear may be presgent, without producing
i any objective symptoms in the {ympanic membrane, €.g.

Right tympanum, Case 1, where the post mortem examin:
tation revealed numerous grey elevated tubercles in
the mucosa, notwithstanding, the external surface of
the itympanic membrane looked normal both before and

‘after death, and microscopic examination of this

mucosa showed advanced tuberculous degenerations
Microscopic sections of this tympanic membrane

showed the whole of its stratum mucosum in an advanc:

ted stage of tuberculous degeneration, and that the

| membrana fibrosa propria next it, was not being in:

ifiltrated by the disease, but was graduvally being
eaten away in places, and in what remained of it, no
epithelioid cells or degenerative changes could be
seen. In a few places, tubercle bacilli were found,

| evidently in the course of its vessels, and some

bacilli had found their way to the dermis along these
vessels, where they found a more favourable soil for
their development, as epithelioid cells were cormenc:
:ing to appear in several situations.

The fibrous membrans propria has the appearance
of having offered considerable resistance to the
spread of the disease, and the fact that it was being
more guickly destroyed in some places, than in others,
expleing how multiple perforations of the drum, are
caused irn tuberculous casesS.

A tuberculous tympanum, previous to perforation
of its tympanic membrane, has very rarely been

. examined

' : “ vt (Adirnakinat) loug ress (291, A2
L. Brieger Trmaoimxé-ﬂ“f el (-
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examined, and a tympanic membrane showing the changes

| observed in this case has not been previously deserib:
ted, consequently, these observations are of much
interest and importance,

. In this particular case (Case 1), I have shown
that tubercle bacilli had found their way to the
middle ear from the ftuberculous adenoid tissue in the
naso-pharynx by way of the mucosa, and the lymphoid

| tissue in the sub-mucosa, of the eustachian tube, as

| is demongtrated by my microscopiec sections of these

tissues and by the absence of tuberculous changes in
the other tissues in theilr neighborhood. Microscopic
| sections of granulations from the left middle ear,

| and the mastoid gland on the left side, show caseat:

ting areas, epithelioid cells and bacilli in very

great number. (These observations were made
previous to the death of the patient, and they show
the importance of examining microscopically, when
possible, similar tissues as a means of establishing
an accurate diagnosis in cases of chronic otorrhoea).
Although tuberculous change was not found in the
| brain or its membranes, the extreme thinness of the
left tegmen tympani and the pale colour of the dura
covering it, indicate that they would soon have

| become involved had the patient lived longer, and

proves that tuberculous meningitis may be sewz. up in

this way.

_______________ o S ST
ANALYSISE o BABES -

PERCENTAGH OF TUBERCULOUS CASES. 26437 of the cases
| OF suppurative middle ear disease which I investigab!
ted, proved to be tuberculouss. In 217 of cases in
which tubercle might have been expected, inoeulation

experiment proved it to be absent.

AGES. The ages of my five cases of tuberculous
otitis, varied from 5 months to 7% years, (of these 4
were under 5 years, and in the 13 gon—tuberculous,
from 3 vears and 10 months to 39 years. This result
pointa/}




gar disease is not tuberculous.

TACTAL PARALYSIS. TPacial Paralysis was present in
607 of my tuberculous, and in 337 of my non-tubercul:
ious cases, but the onset of the paralysis was at a
much earlier stage of the disease in the tuberculous
cases; appearing with, or very soon after the onset
of the ear discharge, while in two-thirds of the
non-tuberculous, it was & late symptom,; appearing
more than a year after the discharge commenced.

This shows that faecial paralysis is neot only more
frequent in tuberculous cases, but that when it is
present as an sarly symptom, 1t strongly points to
the ear diseage being ftuberculous.

EAR AFFECTED. In my cases, the left ear was aflects
ted first, slightly more frequently than ;ahe right,
and this fatt barely'supports Bernstein's assertion
that “the left éar is affected by preference. The |
other ear became involved more freguently in my tuber}
teulous cases than in my non tuberculous casesa
DURATION OF THIT DISCHARGE. The duration of the

discharge on the average, was much greater in my non-
~tuberculous cases, which seems to indicate a worse
prognosis in tuberculous cases.

PATHN., The evidence of pain was absgent 1n 80,?'3' of my
tuberculous cases from the first, and there was no
history in any of ithem of the discharge having follow}
=eg, immediately on any acute illness, while in over
507 of the non-ituberculous cases, the onset of dis:
scharge was associated with .greant. pain, and had
immediately followed acute illnesses, as Measles,
Choriza, and Influenza; thus showing that the absence
of pain during the whole course of suppurat ive ot:rtis,l
is strongly suggestive of its belng tuberculous.
TUBERCULOSIS IN OTIER ORGANS cannot be said in my
cases Lo havo shown any reliable indication as %o the
nature of the ear diseases i
ENLARGED GLANDS NEAR THE AFFECTED EAR were present in
all my tuberculous cases, and 1n only one of my non-
~tuberculous cases, consequently, their presence
suggests that the ear disease is tuberculous: while
the presence of a ig._uppur“&t. . sinus in the same

tous pranulations are found about its entrance, is a
still

1. Journal of Laryngology, Rhinology, and Otology
Vol. 2, 1896 - page 302.
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still stronger =vidence of the ear digease being
tuberculous ( a discharging sinus was present near
the gear in 80° of my tuberculous cases, and in only
7.6/ off my non-tuberculous).

THE CHARACTER OF THE DISCHARGE from the ear was very

simlilar in my tuberculous and non-tuberculous cases,
excepting in two, = one a case of cholesteatoma, and
the other (Case 9) which was of a doubtful nature,
consequently, this symptom did not produce any evid:
tence for or against the disease being tuberculous.
This is probably due to the faect that at the time the
cases were examined, the infection had become a2 mixed
one.

THE GRANULATIONS removed by operation from the mas:
ttoid are a more important indication of the nature
of ear disease, for in 80% of my tuberculous Cases,
they were pale, oedematous and flabby, and in 76,95
of my non-tubereulous, they were dark red in colour
and not flabby. Caseating points are gometimes met
with in tuberculous granulations - e.g., Case 1.
FATURE OF THE INFECTIONs With reference to the
gquestion of whether tubereulosis of the middle ear

is more frequently a primary or a secondary ‘infection,
ny observations in the cases Investipgated, were '
unavoidably incomplete, for although no svidence of
tuberculosis was present in any other organ in four
of them, tuberculous nago~pharyngeal adenoids were
not excluded; in the other case in which the post
mortem examination enabled this point to be cleared
up, tuPerculous adenoids weres present,,although they
had been latent and had passed unobserved during life,
and my microscopic sections of the eustachian tubes
demonstrate, that the disease had reached the tym:
spanic cavity by extension from these adenoids.

As before stated, I believe an early examination of
the naso=-pharynx for hypertrophied adenoid tissue in
suppurative otitis cases, is of the greatest import :
tance, because, by so doing,latent tuberculous aden:
toids would not pass unobserved, as I believe 1s 80
frequently the case in cases of tuberculous otitis;
(in some cases, at least, and probably in a large
majority, especially in children, this would Dbe the
first available means of demonstrating the presence
of tubercle), for hitherto it has not heen the prac:
:ﬁ}pe of otologists - as I contend it should be -

to
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to give this method of investigation any prominent
place in investigating the pathological nature of the
ear disease, unless the adenoids produce of themselves
some noticeable symptoms. ~When one considers the
intimate connection between naso-pharyngeal adenoid
tissue, and the tissue in the sub mucosa layer of the
eustachian tube, it is clear that one of these tissues
could not long be implicated with tuberculosis before
it would appear in the other. Consequently, I
contend that following the method suggested, would not
only assist in arriving at an early diagnosig , but

in cases in which latent tuberculous adenoids were
found, their removal would get rid of a focus and
breeding ground of this disease (which is specially
liable to infect and reinfect the middle ear, and
also to infect the lungs and alimentary track) and
would produce a highly beneficial effect upon the
whole future course.

THE RETATION OF CHOLESTEATOMA TO TUBERCLE.
Inoculation experiment proved that the two cases of
chronie suppurative otitis, complicated by cholestea:
‘toma, which I investigated, were non-tuberculous,
and thus supports Sheibe's observations.

GRANULATION OF THE OPERATION WOUND was noticeable
slower and feebler in my tuberculous cases, than in
ny non-tuberculous.

ARY OF RESULTS OF BACTERIOLOGICAL
DIAGNOSIS &c.

e e i vations point to a tuberculous




the seventeenth day , and hence; its absence in a

guinea pigs rendered tuberculous by this means by
(="

tuberculous guinea-pig, would indicate that the

guinea pig had become tuberculous in some other way.

2. If at the end of three weeks after intraperiton:
teal inoculation, naked eye examination of the guinea
pig fails to indicate the presence of tubercle,

| microscopic examination gives negative results also.

3 The inoculation of a guinea pig with pus from a
suppurating ear, is not reliable as a means of deter:
smining whether the case is one of tubercle or not.

i 4, My observations support Milligan's view that
| properly conducted inoculationsc of guinea pigs offer

the mogt relisble means yet known for the detection
of tuberele in produets (Granulations) from the
middle ears

trantiabtions

The microscopic examination of a granulation or
a portion of a diseased mucous membrane from a
middle ear, for degenerative changes and tubercle
bacilli will give definite results in many cases.

B i i m 8 and See tionsg .

The steining of films for tubercle, of pus from
& tuberculous middle ear, or those prepared from &
tuberculous nodule in a guinea pig, is a laborious
and unsatisfaciory means of demonstrating the organ:
tism, while microscopic sections o£ tuuereu1ous
nodules and of tuberculous granulations, is an- easy
and o reliable method of demonstrating the baecillus,

an o fekien, ¢ oibors de?gnha.&;{ C-Aa«;u,
STAINING/

1899 - page 38.

1, Transactions 6th International Otological Congress

"2
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The baecillus tuberculosis and degenerative
tuberculeous chenges are well demonstrated by the
Ziehl Neelsen method of staining, in corrosive and
absolute alcohol fixed sections, but those fixed in
formaline reguire soaking in 1 in 40 liguor ammoniae
before staining, to give satisfactory results.
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