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2 THE DISEASES OF THE EAR.

hearing is not so much concealed from view as several others
(the heart, for instance), of whose diseases we have a very clear
knowledge ; nor is its structure more complicated than that of
the eye. The result of my own experience, and I think also of
those who have carefully attended to my practice at St. Mary’s
Hospital, is, that the diseases of the ear are not more difficult to
diagnose, nor are they on the whole less amenable to treatment,
than those of the eye, the joints, or almost any other organ that
can be named.

When my attention was first turned to the study of the
diseases of the ear, I resolved to prosecute researches into the
pathology of the organ. From that time to the present, I have
made nearly 2000 dissections ; and although it must be manifest
that this number is small, compared to that which is required for
the thorough elucidation of the subject, still I feel it is a suffi-
ciently solid foundation upon which to build a rational system of
Aural Surgery.

Fully aware of the difficulties in the way of procuring speci-
mens from those deaf persons who had been inspected during
life, and whose histories had been recorded, I determined at
once to dissect every ear that I could obtain, in order to ascer-
tain what are the most common morbid conditions to which the
organ of hearing is subject ; in fact, to secure one step first, by
ascertaining something of the morbid anatomy of the ear, before
advancing to a consideration of its pathology. The result of my
investigations established this general fact, that the existence of
some of the most important affections of the ear had not even
been imagined. Having advanced thus far with the morbid
anatomy of the ear, my next step was to pursue its pathology.
This was effected, in the first place, by prosecuting inquiries into
the history of the patients whose ears were found to be diseased;
secondly, by dissecting the ears of deaf persons supplied to me
by medical men, and comparing the morbid appearances
observed with the notes accompanying the ecases; and thirdly,
by availing myself of the opportunity, during some years, of
inspecting all the deaf persons in an institution containing more
than 2000 individuals, of recording their cases, and then of
making dissections of the organ of hearing in those who died.
By these means, and by the facilities offered at the public institu-
tions to which I have been attached, of conducting post-mortem
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inspections of the patients attended by me, I have been able in
many cases to compare the symptoms occurring during life, the
appearances of the organ, and the history of the case, with the
morbid structures found after death.

Mode of investigating the Diseases of the Ear.—The following
plan for eliciting all the important particulars with which a
Surgeon ought to be acquainted when endeavouring to form a
diagnosis of disease of the ear, has been pursued by me during
many years. Its use involves no great time or labour; and as
it is desirable that it should be observed by those studying the
subject, I will describe it in detail.

I. The age and occupation of patient.

II. State of health, temperament, condition of pulse, &e.

III. If any relations are deaf, name them.

IV. History of the affection ; duration; supposed cause.
Former symptoms: if at any time pain in the ears or head.
Nature of progress : whether rapid or slow; if it has increased
by sudden paroxysms, or by imperceptible degrees. Present
symptoms : if pain, noises, or discharge; amount of hearing
power as shown by conversation ; whether the patient require to
be spoken to distinetly in a room, or within the distance of a
yard, or close to the ear : which ear is the worse. Causes aggra-
vating the deafness : a cold, cold or moist weather, bodily fatigue
or mental excitement, the act of mastication. Causes producing
improvement : improved health, dry air, a cold, cold weather,
warm weather.

V. Result of examination.

Right ear. The distance at which the watch is heard.*

Meatus : quantity and condition of the cerumen ; state of the
dermis and of the osseous wall.

Membrana tympani : surface dull or shining, transparent or
opaque, state of the triangular bright spot; if more or less con-
cave than natural.

Eustachian tube : if air is heard by means of the otoscope to
enter the tympanie cavity naturally during deglutition, the nose
and mouth being closed ; if the airis heard to enter the tympanic

* The medical man should ascertain the distance at which his watch is
usually heard by persons whose hearing power is supposed to be perfect. The
hearing distance with my own watch is about three feet, The watch should
be gradually brought towards the ear instead of being withdrawn from it.

B 2



4 THE DISEASES OF THE EAR.

cavity naturally during a forcible attempt at expiration with the
nose and mouth held closed.

Left ear : ditto. State of mucous membrane of the fauces.

VI. Previous treatment.

VII. Diagnosis.

Although this enumeration of all the points which require
filling up, might lead to the idea that the use of this plan must
be attended with considerable trouble in actual practice, it will be
found otherwise, as numerous abbreviations may be resorted fto.
For example, take the following case.

F. R., =t. 43, architect. H. (health): tolerable, but subject
to attacks of sore throat. R.D. (relations who are deaf): A
brother and sister were both deaf when young, but quite
recovered before reaching the age of 20.

I. (history): When a boy, suffered from ear-ache, which was
often followed by deafness and sometimes by discharge from each
ear. Subsequently the attacks of ear-ache ceased ; but he has
ever since been subject to fits of deafness which have usually
come on during an attack of cold, and have lasted for periods
varying from two to several weeks.. During the attacks, the power
of hearing has been so much diminished, that he could only hear
a loud voice when within the distance of half a yard. Each
attack has usually disappeared with the occurrence of a sudden
crack in the ear. The present attack came on six months ago,
after a bad cold ; it has been slightly relieved on one or two
occasions, but the deafness speedily returned. At the present
time he requires to be spoken to in a loud voice within a yard of
the ears, and there is a constant singing with a sensation of
pressure in them, and a feeling as of weight on the head. P. T.
(previous treatment): The application of glycerine to the
meatus ; syringing with warm water ; blisters behind the ears ;
the use of the Kustachian catheter and a pump over the ears, all
without benefit. R. E. (right ear): M. E. (meatus externus)
contained cernmen in a normal quantity and consistence. M. T.
(membrana tympani) : Outer surface glassy; the bright spot
more elongated than natural, and somewhat striated ; the mem-
brane of a leaden hue, and much more concave than natural.
E. T. (Eustachian tube): No air is heard to enter either during
the act of swallowing or during a forcible expiration with closed
mouth and nose, neither does the patient feel any sensation in
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the ears, nor is the membrana tympani seen to move during
these operations. H. D. (hearing distance): Contact. L. E.
(left ear) : the same as the right, except that the membrana tym-
pani is somewhat opaque. The watch is only heard when pressed
upon the ear.

The mucous membrane of the fauces is red and spongy, and
much thicker than natural ; and each tonsil is somewhat enlarged.

D. (diagnosis) : Oceclusion of the faucial orifice of each Kus-
tachian tube by thickened mucous membrane. The grounds for
forming this diagnosis are :—

Firstly. The history of the case, the constitution of the patient,
the peculiar similar attacks which had occurred to a brother and
sister, and especially the sudden attacks of deafness following a
cold, and their sudden disappearance after a crack, the latter
being caused by the sudden entrance of the air into the tympanic
cavity, and the return of the membrana tympani to its natural
position.

Secondly. The concave condition of the membrana tympani,
which showed that there was very little air in the tympanic
cavity, while there was no history of other disease to cause the
concavity. The reason for assuming that the obstruction was at
the faucial and not at the tympanic orifice, was the fact that the
membrana tympani was translucent in one ear, and only shehtly
opaque in the other ; whereas, an amount of inflammation suffi-
cient to cause obstruction at the tympanic orifice of the tube,
would necessarily be attended by considerable thickening of the
mucous membrane lining the inner surface of the membrana
tympani, and produce great opacity.

Thirdly. The condition of the mucous membrane of the fauces,
and the result of the exploration of the tube by means of the
otoscope.

T. (treatment): The object is to reduce the mucous membrane
covering the orifices of the tubes to a natural condition, so that
the museles may be enabled to open them. For this purpose the
solid nitrate of silver was applied to the mucous membrane of
the fauces twice a week, and an astringent gargle was also used;
small doses of quinine and colocynth were administered each
night. The surface of the body was directed to be rubbed daily
with a towel dipped in cold water, and abundant exereise on foot
was recommended.
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The result of this treatment was to produce some slight
improvement in the course of the first week ; in the course of
the second, a crack took place in the right ear, which was
followed by a perfect restoration of the hearing in that organ ;
the air was then heard to enter, upon slightly forcing it ; but it
did not yet find its way during the act of deglutition. In the
course of a day or two the left ear also improved greatly, though
not equally with the right. This may be accounted for by the
thickened state of the mucous membrane of the tympanum on
that side.

Now the case just cited is illustrative of a large proportion of
the cases met with in the practice of Aural Surgery. I mean,
that in most cases, by a careful attention to the history, aided by
an efficient examination of the organ, a medical man can form a
tolerably accurate diagnosis. It has often been asked, how is it
possible to diagnose between anchylosis of the stapes and nervous
deafness, two cases in which perhaps no disease of the organ is
apparent? But the history of the origin and progress of the
cases, the nature of the patients’ econstitution, and the symptoms
of the diseases, are quite sufficient to remove any difficulty on
the subject. Indeed, so much is capable of being learned from
the history of a case, that very often a pretty accurate diagnosis
may be formed without ocular inspection. For instance, in the
above case my mind was made up as to its nature before making
any examination. Again, the condition of the Eustachian tube
is to be learnt by the state of the membrana tympani. When
this tube is obstructed, the air that was contained in the tym-
panic cavity disappears, in part, in the course of a few hours,
either from absorption or exosmosis. The effect of this partial
disappearance of the air from the tympanie cavity is, that the
membrana tympani becomes drawn inwards and very concave
externally ; and although this peculiar condition of the mem-
brana tympani is met with in other diseases of the ear, their
history differs from that of simple obstruction of the Eustachian
tube.

My object in citing the foregoing case has been fo show that
after carefully collecting the history of a case, and making a
thorough inspection of the organ, there is generally not much
difficulty in forming a tolerably correct diagnosis.

Method of dissecting the ear.—In concluding these introdire-



INTRODUCTION. 7

tory observations, I will give some directions respecting the
mode of removing and dissecting the petrous bone.

The simplest method of removing the ears for the sake of
dissection, is, in the first place, to saw off the calvaria in the
usual way, and then to take out both the petrous bones toge-
ther, by means of two transverse vertical sections, one in front of
the two petrous bones and the other posterior to them. The
anterior of these sections should pass in a line a little anterior to
the anterior clinoid processes, and the posterior in a line through
the posterior third of each mastoid process. By means of these
two sections the trumpet-shaped extremity of each Eustachian
tube, a portion of the mucous membrane of the fauces, and the
whole of each petrous bone, together with the mastoid processes,
can be taken out. The disadvantage of this procedure is the
disfigurement which is apt to ensue from the falling in of the
face. To avoid this disadvantage another mode of removing the
ears may be resorted to; this consists in taking out each petrous
bone separately in the following manner :—The calvaria having
been sawn off, an anterior section is to be made on each side on
the same line as in the above plan, but extending only as far as
the outer part of the body of the sphenoid bone; a posterior
section on each side is then to be made, as in the first plan, but
not extending further inwards than the basilar process of the
oceipital bone. These two sections are to be made with a saw,
or with a chisel and hammer; the apex of each petrous bone is
then to be separated from the sphenoid and occipital bones, and
each petrous bone (the outer ear and integument being detached
and reflected downwards) is to be drawn outwards, taking care,
by inserting the scalpel deeply, to remove as much of the soft
parts as possible. With this second plan there is a difficulty in
removing the whole of the guttural portion of the Eustachian
tube ; with care, however, this portion may be removed, espe-
cially if the final sections separating the petrous bone from the
oceipital and sphenoid be made to pass obliquely from above,
downwards, and inwards. The organ of hearing having been
removed, the dissection may be conducted in the following
manner :—The auditory nerve in its meatus should be first
carefully examined, premising that a previous inspection has
been made of the portion of the brain to which the portio mollis
and portio dura nerves are attached. The size of the external
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meatus having been ascertained by allowing a strong light to
fall into it, its anterior wall is to be removed by the cutting
forceps, made by Messrs. Ash, of Broad-street, Golden-square ;

CUITING FORCEFPS.

the state of the epidermis, the ceruminous glands, and secre-
tion, the dermis, periosteum, and bone, are to be noticed.
The outer surface of the membrana tympami is then to
be examined; also the state of its epidermoid and dermoid
laminze, its degree of tension, and the amount of motion possessed
by the malleus when pressed upon by a fine point. The next
step is to ascertain the condition of the guttural portion of the
Eustachian tube, to lay open the cartilaginous tube with the
scissors, and then to expose the cavity of the osseous portion by
means of the cutting forceps. In doing this, the tensor tympani
muscle is exposed ; its structure should be examined, and, if it
has not a healthy appearance, portions of it should be submitted
to microscopic inspection. The upper wall of the tympanum is
next to be cut away, by means of the cutting forceps; in doing
this, great care must be taken not to disturb or disconnect the
malleus and incus, which lie immediately beneath it. After the
tympanic cavity has been exposed, the first step is to pull the
tensor tympani muscle, and to ascertain how far it causes a
movement of the membrana tympani and ossicles. The incus
and stapes are now to be touched with a fine point, so as to
ascertain their degree of mobility ; the tendon of the stapedius
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to the tragus, is the antitragus. Extending upwards from the
latter is the antihelix, which forms the rounded curved projec-
tion of the outer ear, and divides above and in front into two
branches : of which the inferior and more prominent terminates
under the helix by which it is concealed ; while the superior
branch is very rounded, and seems as if it were the continuation
of the antihelix. Between the two branches is a fossa, called
the fossa innominata, or the fossa of the antihelix. The helix
is the curved ridge which forms the posterior and superior
boundary to the ear: it commences in the cavity of the concha,
which it divides into two parts, the inferior being the larger,
and passes obliquely forwards and upwards above the tragus ;
then curving backwards and downwards, it is continuous infe-
riorly with the lobule. Above the tragus, the helix usually
consists of a flat band of cartilage, the inner surface being applied
against the superior branch of the antihelix, and the superior
part of the concha. This arrangement of the helix screens a
portion of the integuments beneath it from view and from contact
with the air. This portion ought to be carefully cleansed and
dried, especially in children. In some persons the helix is
absent ; and in certain cases of malformation there is no cartilage
in the external ear.

Use oF tHE Exteryan Ear.—Opposite opinions have been
entertained respecting the influence of the external ear upon
the hearing power. Itard denied that it was of any use, while
others have considered that it is of very material service in
collecting the somorous vibrations and in conducting them to-
the meatus. Richerand says that the external ear may be re-
moved without deafness being the consequence: “ IFor a few
days after the loss, the hearing is rather hard, but the infirmity
gradually diminishes, the increased sensibility of the auditory
nerve compensating for the imperfection of the organic appa-
ratus.”” Dr. Hennen cites a case that he met with, in which the
external ear was completely removed by a cannon-shot, and yet
the sense of hearing was as acute as ever. Wepfer relates a
case in which the outer ear was destroyed by ulceration, but the
hearing power was not diminished. Itard says: “ Everything
combines to show that the auricle is absolutely useless in man;
that the hearing is not altered when it is removed, I have had
oceasion to assure myself most positively.” (Zraité des Maladies
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de I'Oreille, T. 1. 1821.) He owns, however, that this opinion
has been opposed by various anatomists, among whom may be
cited Valsalva and Haller, who state positively, that although
the loss of the outfer ear does not produce deafness, it is always
accompanied by a diminution of the hearing power. Leschevin
also states that those who have lost the external ear, or have it
naturally too flat or ill-shaped, have the hearing less acute.
(Cooper's Surgieal Dict. Tth Ed. p. 469.)

An examination of the details of the cases from which dedue-
tions have been drawn respecting the functions of the external
ear, shows that experiments sufliciently careful to decide the
question were not performed. In those instances mm which a
diminished power of hearing was detected, the condition of
the other parts of the organ is not recorded ; and where the
patients are described as hearing perfectly, no aceurate test of
the hearing power was employed ; nor does it appear that suffi-
cient care was taken to ascertain whether the supposed perfect
hearing depended upon the organ that remained unmutilated.
I am, therefore, happy that it is in my power to record a case
in which these particulars were carefully noted.

Case. The right external ear removed.—W. B., a sailor, aged
33. The whole of the upper portion of the left auricle is absent.
The antitragus remains, and also a portion of the tragus, about
equal to it in size; below these the remnant of the lobe slopes
gradually down to the side of the neck. He states that his ear
was bitten off by another sailor at one of the Navigator Islands;
but the state of the parts rather indicates a removal by a cutting
instrument. The patient had come from California, where the
practice existed of cutting off the right ear of a thief. He was
anxious to return to California, but very unwilling to appear
there without his right ear, and therefore applied to me to aid
him in obtaining an artificial substitute. His very long hair
entirely concealed the remaining ear, and prevented any one
from detecting the absence of the other. Long hair in men was,
however, in California so suspicious a feature, that wearing the
hair short about the ears was not merely fashionable, but abso-
lutely essential to a respectable appearance. . When examining
the patient, I found that each meatus contained cerumen, after
the removal of which by the syringe, he heard the watch equally
well with either ear, at a distance of two feet : nor, after careful
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experiments, could T detect any difference between the hearing
power of the two ears. T sent this patient to the ingenious Mr,
Rein, from whom, I doubt not, he obtained what he required.

Parnorocicar, OsservaTions,—The two classes of disease of
the external ear for which the assistance of the surgeon is
sought, are—first, malformations, and, secondly, various kinds
of inflammation; to these may be added cases of cysts and
tumours, which are, however, comparatively rare.

L. Malformations of the external ear generally co-exist with
partial or entire absence of the external meatus; but as the
state of the outer ear usually attracts attention first, I shall con-
sider the two conditions together in this place. Sometimes the
tragus is pressed backwards and inwards so as to close the
meatus ; in such a case, the patient must wear habitually a small
silver tube, or have a portion of the tragus excised. A much
more serious malformation, and unfortunately one that is not
uncommon, consists in the absence of the cartilage of the exter-
nal ear, together with the external meatus; the only represent-
ative of these parts being one or more soft and shapeless dupli-
cations of the integuments: sometimes, indeed, there is no
vestige of either meatus or auricle.

The attention of the surgeon is called to cases of malforma-
tion of the external ear, in order that he may give an opinion,
in the case of infants newly born, as to the amount of hearing
they are likely to possess; or when children with this affection
grow up with a certain degree of hearing, to decide whether an
operation will probably be of any benefit ; and, lastly, to do all
in his power to diminish the deformity arising from the partial
absence of the external ear.

A case is cited by Mr. S. Cooper (loc. cit. p. 470) of a child
he saw, when it was exhibited in London as a curiosity, which
was wholly destitute of external ears, and in whom no meatus
auditorii were visible. The child, nevertheless,  could hear a
great deal, although the sense was certainly dull and imperfect.”
No careful investigation seems to have been made of this case,
nor is it stated whether the presence of any meatus auditori
could be detected through the integuments. Judging from
somewhat analogous cases which will be cited, it is most
probable that the meatus was entirely absent.

Fritelli and Overteuffer are also quoted by Cooper, as having
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seen cases in which the outer ear was entirely absent. The
former says that the physiognomy of the child resembled that
of an ape, and the latter states that his patient heard very well.
In some instances the auricle is deformed without any abnormal
condition of the meatus or tympanum ; but, as a general rule,
malformation of the external ear is accompanied by a defective
development of the meatus and tympanic cavity.

This subject has been examined with care by Professor Allen
Thomson, who published a notice of several cases of malforma-
tion of the external ear, and of experiments on the state of
hearing in such persons, in the Edinburgh Journal of Medical
Seience for April, 1847, to which is appended an account of the
dissection of a similar case of malformation by myself. It
appears that there are upon record only three dissections similar
to those now under consideration: of these, one is described by
Professor Jaeger of Erlangen, one is in the museum of the
University of dinburgh, and the third is one made by myself, at
the request of the Pathological Society of London, before whom
it was brought by Dr. Lloyd. In the first two instances, one ear
only was affected. * In both (quoting Dr. Thomson), the laby-
rinth appears to be quite naturally formed; the cavity of the
tympanum and the bony Eustachian tube exist, but are much
smaller than usual. The chain of ossicles differs materially
from the natural structure, being united, in one of the examples,
into one straight and simple piece, and, consequently, assuming
very much the form and appearance of the columella of birds
or reptiles. The most striking departure from the normal form
of the bone consists in the entire obliteration of the meatus
externus, which seems to be connected with the absence of that
portion of the temporal bone which forms' the tympanic ring
and lower side of the bony canal of the meatus, and the ex-
tension backwards of the articular or true glenoid portion of the
temporal bone to twice its natural breadth. There is a total
deficiency, therefore, of what may be termed the tympanic bone,
or of that which forms the posterior non-articular part of the
glenoid cavity of the temporal bone, intervening between the
fissure of Glasser and the vaginal ridge of the spinous process.
Were this part of the bone merely deficient, the cavity of the
tympanum would be left freely open below ; but in the two
bones now described, it seems to be closed by the unusual exten-
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sion of the glenoid or articular portion of the bone backwards.”
In reviewing the cases recorded by him, and comparing them
with the results of dissection, Dr. Thomson arrives at the con-
clusion that the following are the most prominent points of
deviation from the natural form and structure :—* Ist. An in-
complete development of the integumental part of the apparatus,
viz., the external auricle and outer part of the meatus.
2nd. The absence of the membrana tympani ring and bony part
of the meatus, in consequence of the incomplete development of
the tympanic bone, or a part of the structure which, in the
lower animals, bears that name. 8rd. The defective state of the
cavity of the tympanum and chain of small bones. 4th. Occa-
sional irregularity or deficiency in the development of the
malar, palatal, and maxillary portions of the face.” My own
dissection was laid before the Pathological Society in 1847 :
both ears were equally affected. The external ear consists of a
fold of integument of much the same shape and size as the
natural lobe, but directed forwards, so that the concave surface
which usually looks outwards is directly applied to the surface
of the head, and conceals the tragus, which is rather smaller

MALFORMED RIGHT EXTERNAL EAR OF A CHILD.

than natural. There are two orifices on the upper part of the
interior surface of the appendage, and one at its posterior part :
these are the openings of mucous follicles. The meatus ex-
ternus is entirely absent, and a slight depression in the integu-
ments is the only indication of its usual position. Upon
removal of the integuments, no meatus or membrana tympam
was discovered ; but in their place is a flat surface of bone,
which presents two fissures, one very narrow, with a direction
forwards, and a second, three or four lines in length, and from
half to three-quarters of a line in breadth, commencing at the
anterior and inferior part of the other fissure, with a direction
downwards and slightly backwards. This fissure is covered by
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superior. The stapes, instead of its two crura, has a process
flattened above and below, and about three-fourths of a line
in length ; to the inner extremity is attached the base, firmly
fixed in the fenestra ovalis, while the outer extremity is
slightly attenuated and presents no articulating surface. Over
the stapes, and having a direction from above downwards and
backwards, the portio dura nerve is seen unsurrounded by bone,
but in contact with the mucous membrane of the tympanum.
The tensor tympani muscle is in a natural state, as is also the
Eustachian tube which opens into the anterior part of the
tympanie cavity. The stapedius muscle is absent; the auditory
nerve, cochlea, vestibule, and semicircular canals appear in all

respects healthy.

THE TYMPANIC CAVITY, WITH THE EUSTACHIAN TUBE, OPENING INTO 1ITS
ANTERIOR AND INFERIOR PART. THE TWO OS8ICLES, DETACHED FROM EACH
OTHER, ARE TO THE RIGHT.

The healthy state of the labyrinth would lead the surgeon
to expect that sufferers from this deformity might hear some
sounds ; but considering the absence of an external meatus and
membrana tympani, and the imperfect state of the tympanic
cavity, the comparatively large amount of hearing enjoyed
must be a source of surprise. In the following case there is
every reason to suppose that the condition of the ears was
similar to that just detailed; yet the power of hearing was
much more acute than in many instances in which the car is
perfectly developed, but in which there exists some thickening
of that part of the apparatus essential to hearing.

Case.  Congenital malformation of both ears, and absence of the
meatus auditorii.—Miss A. J., aged 22, consulted me in 1851,
on the recommendation of Dr. Theophilus Thompson. On
examination, a very small fold of integument, in which was
a delicate portion of cartilage, represented each external ear.

C
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articulation. A girl of only moderate intelligence, partly from
weakness and partly from imperfect hearing, nevertheless
understood what was said to her if spoken slowly and distinetly,
and always answered by speech. Attempts to improve the
hearing in similar cases by means of operations have invariably
been unsuccessful ; first, because, as a rule, there is an entire
absence of meatus and membrana tympani; and secondly, be-
cause it has been found impossible to keep the aperture in the
integuments from closing. In most cases of deformity of the
external ear and meatus, a peculiar square shape of the face has
been observed, the lower jaw being very short; and there
is also not unfrequently imperfect speech and deglutition.
Thus in an infant, a month old, seen in consultation with
Mr. Roberts, of St. John’s Woed, in 1853, the meatus auditorii
being entirely absent, and the auricles only partially developed,
the chin receded much more than natural, and there was a not
unfrequent regurgitation through the nose of the contents of the
stomach during eructation.

Supernumerary ears.—Cases have been recorded in which
more than two ears have existed. Mr. Wilde says, that
Cassebohm relates the ecase of a child with four ears ; two placed
naturally, and two lower down in the neck: in this instance
there were two petrous portions to each temporal bone.

II. Inflammations of the external ear.

The two kinds of inflammation to which the auricle is subject
are erysipelas and eczema.

Chronic Erysipelas.—It is unnecessary here to speak of the
acute form of erysipelas, since in its nature and treatment it does
not differ from the same disease attacking other parts of the
body. The chronic form of erysipelas, however, deserves attention
on account of its frequency, the discomfort it produces, and its
very tedious character. It sometimes originates in the acute form
of the disease, and often remains during many years. By degrees
the auricle becomes hypertrophied and hardened, the meatus
not unfrequently closed, and the ear loses its natural form, its
surface being exceedingly tender. This affection generally
occurs in females beyond the middle period of life.

Case.—C. F., aged 49, admitted under my care at the St.
George’s and St. James’s Dispensary in 1849. She comp mns

of much tenderness in both external ears, which, on examina-
c 2
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tion, are observed to be red and very much thickened ; the
integument and subjacent cellular tissue of the right ear are
hardened, and the auricle scarcely presents the general form of
the natural organ.

The patient’s health was much deranged. A solution of
nitrate of silver, two grains to the ounce, was applied to the ear,
and mild preparations of steel were administered. Under this
treatment the tenderness of the ear greatly diminished.

Chronic Fezema, like chronic erysipelas, is most frequently
found in females beyond forty years of age in whom there is
some constitutional debility ; it is, however, often met with in
children. It is generally accompanied by extreme irritation of
the auricle, which is of a deep-red colour, and often very smooth
and shining. Scales of epidermis are seen adhering to some
parts, and from others a thin discharge exudes. In some cases,
especially in adults, the dermis is hypertrophied, and the auricle
loses its natural aspect. If neglected, it is liable to extend into
the meatus, the dermoid layer of which also becomes red and
sensitive, and sometimes tumefied, although not unfrequently no
tumefaction is apparent ; the dermoid layer of the meatus throws
out a discharge very similar to that formed on the external ear ;
and sometimes the epidermis collects in quantities so large as to
obstruct the canal, and give rise to those symptoms of pressure
on the membrana tympani which will be more particularly
alluded to under the diseases of the meatus. The treatment of
chronic eczema is very similar to that of chromie erysipelas.
Frequent ablutions with tepid water, combined with emollients,
should be practised in the early stages of the affection, when the
skin is very sensitive, and the latter should be protected from
the air by oiled silk, or very thin vulcanized India-rubber.
Afterwards mild astringents are to be used, and, as Mr. Wilde
recommends, a solution of gutta percha in chloroform may be
painted over the surface several times until a complete coat has
been formed ; which is to be renewed from day to day as often
as it peels off. The head should be kept cool; and instead of
the ears being studiously covered by layers of warm material,
they should be exposed as freely as possible, and very soft pillows
avoided. The meatus ought to be frequently syringed with
tepid water, for the purpose not only of removing the dead
cuticle and discharge, but also of soothing the irritable dermoid
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membrane. The introduction into the meatus of ear-picks and
other foreign bodies, for the purpose of allaying the itching
of the tube, must be studiously avoided ; but if the itching
becomes very distressing, a vapour-bath and hot injections
should be resorted to. In later stages of the affection, when
both dermis and epidermis become thicker than natural, the
unguentum zinci or the unguentum hydrargyri nitratis may be
employed. In addition to local applications, constitutional re-
medies should be employed. In adults any derangement of the
general system should be attended to, alterative medicines
administered, and great attention to diet enjoined, as well as
abundant exercise in the open air. In children these constitu-
tional remedies require to be still more sedulously used, and
where there is a tendency to glandular enlurgement, sea or
country air may be advantageously recommended.

In addition to the two kinds of inflammatory disorder just
noticed, the auricle is sometimes subject to a chronic inflamma-
tion, the seat of which appears to be the cartilage or its imme-
diate investment : it is characterised by shght congestion and
by extreme sensibility upon pressure. The auricle is also often
the seat of chronic inflammation accompanied by excoriations;
but frequent ablution with tepid water and the use of mild
astringents generally effect a cure.

II1. Cysts, Tumours, Deposits, and Malignant Diseases.

Cysts.—The only kind of cyst to which the external ear is
subject, is that formed by an effusion of blood between the car-
tilage and the integuments. It has most generally been found
in insane persons ; and according to my friend Dr. Thurnam, of
the Wilts County Asylum, who has paid particular attention to
the subject, and who has favoured me with his experience upon
it, it is not now so prevalent as formerly. This he ascribes to
the fact that less personal violence is now used. It has been
thought by some to be peculiar to the insane; such, however,
is not the case, for a patient with this affection was admitted
under my care, in the year 1852, at St. Mary’s Hospital, and
one, if not two, other cases of the kind have presented themselves
to me.

This disease, called by Dr. Stiff,* Heematoma Auris, is divided
by him into four stages.

* Medico-Chirurgical Review, January, 1858.
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1. The stage of hypercemia, and probably chronic inflamma-
tion, as shown by the congestion and loss of the elasticity of
the cartilage.

2. The stage of effusion; an apoplectic layer is suddenly
formed, causing obliteration of the ridges and depressions of
the ear.

3. The cystic stage; in a comparatively short time absorp-
tion commences, the ridges reappear, but in altered shape. This
stage may last for years.

4. Permanent induration, complete absorption of the fluid;
and occasionally atrophy of the ear.

Dr. Thurnam calls this disease * Haematocele of the external
ear.” In a letter to me on the subject, he says: “In the first
stage of this affection, T believe an effusion of blood exists be-
tween the folds of the integuments and around the fibro-carti-
lage of the ear: if punctured in this stage, there is a discharge
of serum of the blood, mixed with coagulum. I think, however,
the proper practice is, not to puncture in this early stage, but to

HEMATOCELE OF THE EXTERNAL EAR {WIL‘QH}.

apply evaporating lotions. Even under this treatment, though
still more if left to itself, the tumour often increases so as
entirely to disfigure the ear, and produces a large hot swelling

i
|
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of a livid red colour. At the end of a week or two, according to
circumstances, I have passed, with a common or curved needle,
a small seton through the long axis, pressing out the contents,
which are now, in addition to their sanguineous nature, more or
less purulent, and allowing the rest to escape gradually. At
first the diminution of the tumour is trifling ; but under the
use of the seton it gradually subsides, and at the end of two or
three weeks a certain amount of chronic thickening only re-
mains. Where no such treatment has been adopted, the result-
ing deformity has been very marked, and has continued through
life.”

The patient who came under my notice, at St. Mary’s Hos-
pital, was a man aged 26, a boxer, who had received a blow on
the ear a fortnight previously. The cyst was about the size of
a small walnut ; it had been punctured, and a transparent fluid
was evacuated ; it had, however, soon formed again. IHe did
not return to undergo any treatment.

Twmours.—The lobule of the external ear is subject to hyper-
trophy, and to the development of tumours in its substance.
Tumours are also developed from the surface of the cartilage, or
from the cellular tissue covering it.

TUMOUR OF THE LOBULE (WILDE].

Mr. Wilde relates a case of tumour in the substance of the
lobule. “M. 8., a female, aged 19, has a hard, firm, ovoid
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tumour occupying the centre of the lobe on each side, but lurgest
on the left. It is of a stony hardness, and is quite distinet both
from the cartilage above and the fleshy part of the lobe, which
it appears to pass through. The skin covering it is smooth, and
of a light pinkish hue, like that of a keloid tumour. It grew
gradually from the orifice made for holding the earring, and has
been several months attaining its present size. The tumour
upon the opposite side, which also surrounds the hole made for
the earring, is much paler in colour, and not larger than a
garden pea. The girl states she experienced a great deal of
pain and soreness in the wounds made in piercing the ears, and
that about three or four months afterwards, she was obliged
to remove the earrings, on account of the irritation they pro-
duced. The large tumour was dissected out, and the elliptical
aperture left in the lobe brought together with sutures, It
healed kindly, and the disease did not return. A section of
the tumour exhibited a dense yellowish-white fibrous ap-
pearance, and was so hard that the nail made no impression
upon it.”

(fouly deposits are not unfrequent in the external ear.

Seirrfius.—Kramer, in his work on the Diseases of the Ear,
devotes a section to the consideration of a disease which he
entitles “ scirrhous degeneration of the auricle.” In its early
stages, he describes its symptoms as analogous to those of
erysipelas. As the disease advances, excoriation and ulcera-
tion of the auricle take place, and the cartilage is perforated
and destroyed. The auricle becomes nodulated and mis-
shapen ; the nodules ulcerate. I have not met with the disease
unless when complicated with disease of the petrous bone. Dr.
Kramer cites three cases of supposed scirrhous degeneration : of
these the following oceurred in the practice of Dr. Fischer :—
A countryman, when eight years of age, perceived an itching,
which depended on a scabby eruption of the head. This
extended to the right ear, and its irritation being increased by
roughly rubbing it with the hand, the skin was corroded. A
redness and swelling of the ear, the certain attendants of inflam-
mation, continued from that time, much encouraged by the
plethora and strength of the individual. The disease now
remained stationary for some years, but at the time of manhood
it broke out afresh, and with increased intemsity. During his
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the oblique position of this membrane. The upper wall has
intimate relations with the cerebral cavity; the posterior is
separated by a thin lamina of bone only from the mastoid cells;
the anterior wall forms part of the glenoid cavity and the fossa
parotidea. The outer orifice of the osseous meatus is of an oval
shape, its longer axis being from above downwards, and slightly
backwards. The anterior and inferior parts of the orifice ave
rough and scabrous, the fibro-cartilage of the meatus being
firmly inserted into them. The posterior and superior parts of
the orifice are smooth, and perforated by numerous orifices for
the transmission of vessels. The inner orifice of the meatus is
round, and in the groove of its margin the circumference of the
membrana tympani is inserted.

The diameter of the external meatus varies much. In some
adults, it is so large as to admit the introduction into it of the
end of the little finger for a considerable distance, and the mem-
brana tympani may be seen by means of the ordinary daylight,
without the lobe being drawn back. In other persons, the
meatus is so small as scarcely to admit a common goose-quill.
The large size of the meatus depends generally upon the ori-
ginal conformation of the bony tube, but its contracted state is
often the result of osseous development, or a thickened condition
of the dermis, or the presence of bony tumours.

The membranous meatus consists of the following laminse, be-
ginning internally :—1st, the epidermis; 2nd, the dermis; 3rd,
the periosteum. Between the dermis and the periosteum of the
outer portion of the tube are placed fibro-cartilage, cellular
tissue, and ceruminous glands. The epidermis forms a cul-de-
sae, which covers the whole of the outer surface of the dermis,
and is prolonged over the outer surface of the membrana tym-
pani, of which it forms the outermost lamina. In the outer
part of the tube the epidermis is thick, and is perforated by the
ducts of the ceruminous glands. Near to the outlet, it presents
orifices for the passage of the hairs which frequently protect the
entrance of the meatus. At the inner half of the tube, the
epidermis is extremely thin, with a shining surface. The scales
which compose the epidermis are constantly thrown off from the
free surface of the membrane : they mix with the cerumen, and
in the healthy ear are excreted with it.

The dermis also forms a cul-de-sac by being continuous with
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the dermoid layer of the membrana tympani. Near to the
orifice of the meatus, the dermis differs but little from that
covering the cartilage of the concha, with the exception that it
gives insertion, particularly in elderly persons, to numerous
short strong hairs. More internally, the dermis is remarkable
for its extreme sensibility, and gives passage to the ducts of the
ceruminous glands. The outer half of the dermis is firmly
connected, anteriorly and inferiorly, to the fibro-cartilage ;
posteriorly and superiorly, where there is no fibro-cartilage, the
dermis is connected to the superior and posterior parts of the
osseous meatus by loose cellular tissue, in which the ceruminous
glands are placed. At the inner half of the tube, the dermis is
intimately connected with the periosteum, the two membranes
being frequently inseparable.

The outer half of the membranous meatus contains, in addi-
tion to the lamine previously noticed, fibro-cartilage, which is
continuous externally with that forming the external ear, and,
internally, is attached to the rough margin of the osseous
meatus by fibrous tissue, which admits of considerable motion
taking place between the cartilage and the bone. The outer
part of the fibro-cartilage of the meatus projects and forms the
tragus. The fibro-cartilaginous meatus does not form a com-

THE ORIFICE OF THE MEATUS EXTERNUS, SHOWING ITS OVAL SHAPE.

plete tube, being deficient at its posterior and superior third,
where the blood-vessels of the bone freely communicate with
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those of the meatus. The shape of the orifice of the meatus,
consisting of fibro-cartilage, is more oval than that of the
osseous meatus, and is composed, anteriorly and inferiorly, of the
fibro-cartilage, covered by the dermis, posteriorly of the anterior
border of the concha, which projects slightly forwards. The
superior part of the orifice does not contain any fibro-cartilage ;
but in the remaining portions, the dermis is connected with the
fibro-cartilage by very dense cellular tissue. That the orifice of
the meatus externus is oval is shown by simply introducing the
index finger within it in the living subject. It will be found
that the finger (itself of an oval shape) enters some slight
distance, and that its anterior and posterior surface are_in
contact with the corresponding surfaces of the orifice; but if
the posterior surface of the finger be directed upwards, and the
anterior downwards, its entrance is impossible. The orifice of
the external meatus is its narrowest part, and its cavity and the
membrana tympani are guarded by the slight projection poste-
riorly of the tragus, while the posterior margin of the orifice
projects slightly forwards. Thus the introduction of a foreign
body is prevented by the flap of the tragus covering the orifice ;
and if that be pushed aside or penetrated, then the projecting
posterior border of the orifice directs the body against the
anterior wall of the meatus. This condition of the orifice of
the meatus is also of great use in preventing the sudden rush
of cold air to the surface of the membrana tympani, and the
passage of water to it, when the head is immersed, or copious
ablutions are practised. The projection of the tragus back-
wards, and of the cartilage forming the posterior margin of the
meatus forwards, consequently gives a curved form to the tube,
which curvature is increased by the direction of the osseous
tube being first slightly forwards, then backwards, and, lastly,
somewhat forwards again.

At birth, only the rudiments of the osseous external meatus
are present : these consist of a delicate osseous ring, which, how-
ever, is incomplete at the upper fourth, where the surface of the
temporal bone is smooth and slightly concave. The upper part
of the membranous meatus rests on this portion of bone. The
inner margin of the remainder is attached to the annulus audito-
rius ; its outer surface is in contact with the adjacent tissues. As
the child grows, the smooth superior surface is gradually developed



30 THE DISEASES OF THE EAR.

into the coneave upper wall of the meatus, and from the osseous
ring spring the anterior, posterior, and inferior walls.

THE OSSEOUS MEATUS EXTERXNUS OF AN INFANT.

In the erploration of the meatus, the object of the surgeon is

threefold.
I. To render the meatus as straight as is practicable.

I1. To dilate slightly the outer membranous and cartilaginous
portion.

IIT. To throw as much light as possible on the walls of the
meatus.

To straighten the meatus it is necessary to press the tragus
forwards, and the cartilage forming the posterior wall of the
meatus backwards. When the meatus is very large, this may
be accomplished by simply pulling the outer ear backwards by
the finger and thumb, at the same time that the tragus is
pressed forwards by another finger; but this is better effected
by the aid of the speculum auris, which at the same time dilates
the orifice. Some writers have supposed that it is not desirable
to use any instrument for this purpose; but the orifice of the
meatus is generally so small that it is important to dilate it as
widely as possible without causing pain, in order to allow the
passage of a sufficient volume of the rays of light to permit the
inspection of the surface of the meatus, and of that of the
membrana tympani. That the orifice of the meatus is sus-
ceptible of being dilated is shown by placing the end of a finger
in it, and then pressing it gently inwards, when the walls will
be felt to yield slightly, and to embrace the finger firmly.

For the proper inspection of the meatus a strong light is
required, which can be so thrown as thoroughly to illuminate
the visible surfaces of the meatus externus and the membrana
tympani. Sunlight is the best ; but as its presence in our variable
climate can rarely be made available, and as the surgeon must
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Miller's lamp, called after its manufacturer, was first sug-
gested by Dr. Chowne; but it has undergone great improve-
ments in the hands of its maker. It consists of a wax candle,
enclosed in a Palmer’s spring tube, about six inches in length,
standing upon a foot about two and a half inches in diameter

MILLER'S LAMPF OPEN. MILLER'S LAMP CLOSED.

and three quarters of an inch deep, so as to hold the reflector
when not in use. For the top there is a cap which acts as an
extinguisher, and also as a defence to the candle when carried
about. This lamp will, I think, be found efficient and economi-
cal, not merely in cases of disease of the ear, but in all cases
where a lamp is required.

In addition to the lamp, specuia arve necessary for the exami-
nation of the ear.

Speculum auris.—Various complicated and somewhat expen-
sive instruments have been invented for the purpose of
straightening the outer half of the meatus, for slightly dilating
it, and for concentrating the rays of the sun, or of an artificial
light, on the surface of the tube and on the membrana tym-
pani. The one in general use previous to the last ten years
was the forceps-speculum : it is made of steel, and consists of
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to refain its position without being held. These disadvan-
tages of the conical speculum were observed by the late
Mr. Avery, who devoted so much time, and did so much
to facilitate the exploration of the various mucous canals.
He suggested that the narrower portion of the speculum, for
about three-quarters of an inch, should be of the same dia-
meter throughout. There remained, however, the other very
serious defect in the tubular speculum of the circular form
of its small extremity. As has been said, the surgeon can
readily assure himself of the oval shape of the outer meatus, and
that the anterior and posterior walls of the tube are flat and
only slightly concave ; a form that also partially obtains in the
bone. It is clear, therefore, that when a circular tube is intro-
duced into this oval-shaped meatus, it may press against the
anterior and posterior walls, and yet leave a considerable space
above and below it unoceupied. As a rule, therefore, it is im-
possible by means of this form of instrument to obtain a view of
more than a small portion of the meatus and membrana tympani
at the same time; and should the meatus be very small, the
circular tube does not give passage to a sufficient quantity of
luminous rays to enable the surface of the membrana tympani to
be discerned. Another disadvantage of the circular speculum is,
that the pressure of its convex surface against the anterior and
posterior walls of the meatus, which are nearly flat, is liable to

A SET OF SPECULA FOR THE PURFPOSE OF EXAMINING THE EXTERNAL MEATUS,

produce pain, especially where the tube is small. Tt is therefore
evident that the part of the speculum inserted into the meatus
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should be of an oval shape. This modification of the tubular
ear-speculum was suggested by me in a paper in the Lancel,
published in August, 1850 ; since which time most of these
instruments have, T believe, been made of this shape, and have
been found to answer every purpose for which a speculum auris
can be required. In order to hold the speculum more firmly, it
is desirable that the expanded portion should be somewhat flat-
tened ; and this flattening should be at right angles with that
of the smaller extremity. A set of three or four specula should
be in possession of the surgeon. It has been suggested that the
tubular ear-speculum should be made of glass silvered ; but the
thickness of the material would occupy too large a portion of
the cavity of the meatus.

Mode of examination.—After the preliminary investigation
has been conducted, the patient being as nearly as possible on
a level with the surgeon, the latter, taking the lamp in one
hand, should feel and inspect the external ear and the orifice of
the meatus, without the use of the speculum. Having done
this, a speculum adapted to the size of the meatus 1s to be
taken in hand, and introduced into the orifice of the meatus,
care being taken that the long diameter of each coincides. If
the speculum enters very easily, and there appears to be room
for a larger one, the next size should be selected, and the orifice
fully dilated ; for in all cases, the larger the speculum used the
greater will be the quantity of luminous rays entering the tube,
and the more complete the view of the meatus and membrana
tympani. The speculum, having been introduced, is to be pressed
slightly backwards for the reasons I have mentioned, and then,
by means of the lamp in the other hand, the rays of light are to
be directed successively on the several walls of the meatus and
on the membrana tympani. The size of the different parts of
the tube, the quantity, colour, and position of the cerumen, if
present, should be noted ; if absent, the state of the part of the
tube in which it naturally exists, and the degree of vascularity
of the dermis lining the inner half of the meatus.

A considerable degree of care is required in the examination
of the meatus in the infant and child. The total absence of the
osseous meatus in the former, and its very limited size in the
latter, should always be borne in mind, or the surgeon, when he

introduces the speculum, is apt to press upon the membrana
n 2
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generally aware of the impunity with which a foreign sub-
stance may continue for a time in the meatus. It is not
uncommon to find a mass of hard cerumen in contact with
the whole of the meatus and with the outer surface of the
membrana tympani, without causing any pain or inflamma-
tion; and I have frequently removed other substances, as
beads, pebbles, &e., which had been either in contact with
the membrana tympani or in its immediate vieinity, without
causing any painful irritation. Nor is this remarkable when
it is remembered that the meatus and outer surface of the
membrana tympani are a continuation of the outer skin, and,
like it, covered with a layer of epidermis. The meatus and
membrana tympani arve extremely sensitive when pressed upon
by hard or rough substances; but soft, smooth bodies may be
gently pressed against them without exciting pain. Thus the
artificial membrana tympani, made of vuleanized india rubber,
is placed against the outer surface of a perforated membrana
tympani without producing any unpleasant sensation.

When a foreign body has been detected in the external
meatus, it should be removed as soon as possible. The syringe
and warm water are, as a general rule, quite sufficient to
remove all rounded solid bodies. I have succeeded In ex-
tracting beads and other hard substances which appeared to
be impacted in the meatus, by means of the syringe only,
though a good deal of time is occasionally required. It may
at times be useful to move the body shightly by means of
a probe a little bent downwards, so as to facilitate the passage
of the water to the back of it; for the mode by which the
syringe acts, is in forcing the warm water inwards behind
the foreign body, and thus gradually expelling the latter
outwards. Mr. Wilde and other writers recommend the use of
the curette, spatula, or forceps, in the extraction of extraneous
substances from the meatus: but I have rarely been obliged
to use any of these instruments, and resort to them should
be avoided if possible. Dieffenbach, who advocated the use
of a curved director, or curette, must have met with cases
showing the practice to be dangerous; for he says, “Should
violent bleeding supervene, and there be no likelihood of com-
pleting the operation at one sitting, cold and afterwards warm
applications are to be resorted to, to prevent suppuration.”
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It is also almost impossible to pass a curette between the
extraneous substance and the meatus without impelling that
substance inwards, in which case it is very apt to be pressed
forcibly against the membrana tympani, and cause inflam-
mation. Cases are sometimes met with in which the most
lamentable results have followed attempts at removing foreign
bodies by instruments. Death itself has not unfrequently
happened ; and where the life of the patient has been spared,
the ear has sometimes been destroyed and the portio dura nerve
paralysed.

Should a patient apply for relief who has much inflammation
and tumefaction of the meatus, consequent perhaps upon
attempts previously made to remove the body by instruments,
the best course is to apply leeches and fomentations to subdue
the inflammatory symptoms, before attempting the extraction
by the syringe.

In certain cases the presence of a foreign body in the meatus
gives rise to coughing, and even to vomiting ; symptoms which
seem ftraceable to irritation of the auricular branch of the
pneumo-gastric nerve. A patient under my care, with a
portion of dead bone in the meatus, suffered under a cough,
which no treatment subdued, but which disappeared as soon
as the bone was removed. In a notice of Professor Romberg’s
work, in the British and Foreign Medical Review, Vol. XVII., it
is stafed that Arnold met with a case of chronic vomiting
in a child, which long resisted all medical means, but which
‘was cured by removing a bean from each of the child’s ears.

There are substances of a different character from those already
alluded to which are not so easily removable by the syringe.
These are wool, cotton wool, tobacco, leaves, paper, and similar
soft materials, which expand in the tube and perfectly fill it.
If the syringe fails to remove these bodies, they can be seized
with the lever-ring forceps, with which they can be easily
withdrawn.* Insects sometimes enter the meatus, and are apt
to cause more irritation than the presence of solid bodies. If
they touch the membrana tympani, they cause extreme sensi-
tiveness of it, and spasmodic contraction of the tensor tympani
muscle. The use of the syringe, or, if that be not at hand, the
pouring of a little warm water into the ear, affords instant A

* See a deseription of this instrument in Chapter VI,
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while picking the left car with a pin she had dropped it into the
ear, and was unable to remove it. The head of the pin was
seen fo lie close on the membrana tympani at its lower part, and
the point seemed to be inserted in the membranous meatus.
The syringe proved ineffectual, and I therefore had to remove it
with the rectangular forceps, an instrument of great utility
where the extraneous substance cannot be otherwise removed.
On attempting to withdraw the pin, I discovered that its point
was firmly fixed in the dermis, and that the only way to extri-
cate it was to seize it by the middle, push it gently inwards
against the membrana tympani, and then suddenly draw it out.

Cotfon wool.—In one case a portion of cotton wool had been
in the right ear for ten years without producing any other
symptom than a feeling of fulness. In the following case,
where it rested on the membrana tympani, symptoms similar to
those of pressure on the brain were very decided.

Case V. Cotfon wool in the meatus. — The Rev. O. M., aged
99, consulted me in 1849, Since an attack of measles when a
child, has had a discharge from the left ear; and has been
accustomed to push a portion of cotton wool into the meatus.
Has lately suffered from giddiness and a sensation of weight on
the head ; which symptoms his medical advisers thought were

THE EXTERNAL MEATUS GREATLY DILATED BY A PLECE OF COTTON WOOL
THE LATTER IS BEEN BELOW, AND TO THE LEFT.

produced by derangement of the stomach, as during attacks of
dyspepsia he was decidedly worse. Upon examination a large
quantity of cotton wool was observed in the meatus in contact
with the membrana tympani : it had evidently been pushed in
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by other portions which had been thrust upon it. The cotton
‘was removed by means of the syringe, and was found to have
closed an orifice in the membrana tympani. After the removal
of the cotton, the attacks of giddiness wholly subsided.

In a dissection, of which a drawing is subjoined, I found a
piece of cotton wool in the meatus, where it had probably re-
mained for many years; and it had so largely dilated the bony
meatus, that the index finger could be passed in as far as the
membrana tympani.

Case V1. A shell in the meatus ; removal by instruments ;
paralysis of the portio dura nerve.—Miss A., aged 14, consulted
me, in May, 1853, on account of complete deafness of the right
ear and paralysis of the right side of the face. Her father
stated that eight years previously she had, in play, put a small
shell into the ear ; that the surgeon, in endeavouring to remove
it, forced it deeper into the ear, breaking the shell, and causing
intense pain. After its removal there was much discharge from
the ear, and in a few days the muscles of the right side of the
face lost their power, which they have not regained. Upon
examination there was no vestige of the membrana tympani ;
the mucous membrane of the tympanum was very thick and red,
and there was not the slightest power of hearing.

Case VII. Tobacco in the meatus ; pain and numbness in the
head ; partial stupefaction, inability to wall straight.—M. B. S.,
aged 50, applied for relief in 1843. He stated that for four months
he has had pain and a sensation of numbness in the right side of
the head, which feelings are much aggravated at times. He also
complains of giddiness, and sometimes reels across a room ; at
others he is obliged to sit down, feeling quite oppressed and
stupified. He has also suffered from indigestion. Upon con-
sulting a medical man, he was treated by cupping, purgatives,
&e., but without relief. Upon examination of the right external
meatus, a considerable quantity of black matter was seen, which
was easily removed,"and was found to consist of tobacco in a
moist state, mixed with cerumen and wool. The next day the
head symptoms were much diminished; in a few days they
wholly disappeared, and the patient remained free from them.
The tobacco had been introduced into the meatus a short time
before the attack on account of toothache. The mass was soft,
and so loosely packed that it appears probable the symptoms
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as suddenly as it came, with a cracking sound in the ear. The
cause of the sudden appearance and disappearance of the deaf-
ness is the movement of the mass of cerumen : when it is so
placed as to allow sonorous vibrations to pass between it and
the wall of the meatus, the hearing returns ; but when it again
comes in contact with the meatus, the deafness recurs. Often-
times a feeling of fulness in the ear is complained of ; not
unfrequently there is singing and giddiness, and sometimes
considerable pain.

The symptoms of a collection of cerumen in the meatus vary
according to the nature and position of the mass. Sometimes
the whole of the meatus is distended by cerumen, the inner end
of which lies in contact with the outer surface of the membrana
tympani, of which it often forms a cast. In these cases, there is
often giddiness arising from the pressure on the chain of ossi-
cles. The symptoms of pressure on the brain are familiar to

CERTMEN IN CONTACT WITH THE OUTER SURFACE OF THE
MEMBEANA TYMPANI

most surgeons ; but it is not generally known that pressure on
the contents of the labyrinth produces somewhat analogous
symptoms. A mass of cerumen may force inwards the mem-
brana tympani and the chain of bones, until the base of the
stapes is pressed against the contents of the vestibule. In some
cases of this nature, constant attacks of giddiness occur; in others,
there is a confusion of ideas and an inability to walk straight ;
and in a third class, there is a feeling of weight and pressure on
the head. These symptoms are often combated by the use of
counter-irritants and depletion ; but the only proper remedy
for them is the removal of the accumulation.
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In certain cases there is a large mass in the outer half or
two-thirds of the tubes, while the portion near the membrana
tympani is empty; in others there is only a small quantity,
which adheres to the outer surface of the membrana, and gives
rise to great irrvitation, and irregular action of the tensor tym-
pani muscle. When the mass is very hard, it is liable to cause
inflammation of the dermoid meatus. A collection of cerumen
may remain in the ear for many years, and the ears of the
patient may have been frequently syringed without the nature
of the affection being detected. Those accustomed to pay atten-
tion to cases of deafness will, however, generally be able to
state when cerumen is present, even without any examination.
I have frequently diagnosed the disease from the written account
of a medical man ; and a repetition of the syringing (which had
previously been practised), but with increased vigour, has en-
tirely removed the deafness. An examination with the speculum
and a strong light should, however, always be made before
adopting any treatment.

MEATUS GREATLY DILATED BY CERUMEN.

The prolonged presence of hardened cerumen in the external
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ANTERIOR WALL OF THE 0OSSEQOUS MEATUS PARTLY ABSORBED, FOLLOWING
THE PRESSURE OF AN ACOUMULATION OF CERUMEN.
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vious symptoms, ten months previously she had become suddenly
deaf, first in one ear and then in the other. After being deaf
for a month, there was a crack in each ear, and she regained
her hearing, which had remained perfeet until within a few
days, when, during a severe cold, she again became deaf.
Upon examination, I found the meatus of each ear full of dark
cerumen ; the hearing distance was only half an inch, and the
patient required to be spoken to loudly within a yard. Upon
removing the cerumen the hearing was perfectly restored.

Case 11. Mass of cerumen extremely hard and very diffienlt to
remorve.—~Lord D., aged between 50 and 60, consulted me, in
April, 1851, on account of deafness in the right ear, accompanied
by a sensation of fulness in that organ. A large mass of
cerumen was detected in the meatus, which was not at all
affected by syringing for half an hour. A solution of carbonate
of soda in water (5] @ 3j) was ordered to be dropped into the ear
for some days; but the mass was scarcely at all softened. The
application of the solution was therefore continued, and it was
only after several weeks that the cerumen was dissolved suffi-
ciently to be removed with ease.

Cuse 111, Aecumulation of cerumen attended with pain and inflani-
mation of the derinis.—Miss H.,aged 30, consulted me in May, 1853,
on account of a shooting pain in the right ear, which she had
experienced, with scarcely any intermission, during a fortnight.
She was not aware that the hearing power was at all diminished.
Un examination, each meatus was found full of cerumen, the
hearing distance of the right ear being half an inch; that of
the left, ten inches. The cerumen was removed from each ear;
and that in the right was exceedingly hard, requiring frequent
syringing. The hearing distance of the right ear rose to six
inches; that of the left became natural. The surface of the
right meatus was red, and it was swollen. The pain ceased,
and the symptoms of inflammation disappeared, after the ceru-
men was removed. \

Case IV. A mass of cerwmen producing inflammation of the der-
moid layer of the membrana tympani.—J. R. M., aged 55, a
surgeon, complained, in 1849, of pain in the right ear, with
much deafness. The pain was parvoxysmal; very acute; and
was increased during the act of swallowing. The meatus was
found distended with cerumen, the removal of which gave
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immediate relief to both pain and deafness. The upper half of
the dermoid layer of the membrana tympani, against which the
mass of cerumen had evidently pressed, was red and much
swollen ; the lower half was healthy.

Case V. An accumulation of cerumen eausing nevralgic pains in
the face.—G. W. H., Esq., applied to me, in May, 1853, on
account of a dulness of hearing in the right ear, accompanied
by slight pain in the ear, and a good deal of pain over the right
side of the face. This facial pain came on at times very sud-
denly, was very acute, and then disappeared : it had lasted for
eight or nine days. A large accumulation of cerumen was
found to fill the right ear: and when removed by the syringe,
the dulness of hearing, the pain in the ear and in the face,
entirely disappeared.

Case VI. An accumulation of cerumen causing pulsation in the
car.—W. L., Esq., aged 53, consulted me, in October, 1851, on
account of a pulsation in the right ear whenever he reclines, but
which ceases directly he assumes an upright position. He also
complained of occasional singing in both ears. For these symp-
toms he had for some time been under medical treatment, but it
had not succeeded in diminishing them. A mass of cerumen
was found filling each ear, the removal of which improved the
hearing greatly, and entirely removed the pulsation.

Case VII. A collection of cerumen in the external meatus ; giddi-
ness and other symptoms of cevebral drritation cured at once by the
use of the syringe.—1L. S. M., Esq., aged 43, consulted me in No-
vember, 1845. He stated that, five or six years previously, he
had an attack of deafness in the left ear, attended with a consi-
derable amount of singing noise; since that time he has occa-
sionally felt deaf in a morning, but has usually recovered his
hearing during the day, and at times, after blowing his nose,
he has been deaf for a short time. Eleven months ago, after
going into the open air from a warm room, a singing suddenly
came on in the right ear, and has remained ever since. Lately
he has had a sensation of weight at the top of the head, and
frequent attacks of giddiness, which have caused him great
alarm. While walking in the street, he has observed himself
now and then to make “a lurch.” Upon inspecting the ears,
each meatus was found to be nearly full of hardened cerumen ;
which was carefully removed by means of the syringe. The
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symptoms immediately disappeared, and he had no recurrence
of them. Another patient, an artist, who suffered in the same
way, was so giddy that he was obliged to lean on the railings,
and rest, on his way to my house. He was also unable to dis-
cern the features of his “sitter” for more than a minute at a
time, and had the greatest difficulty in writing an ordinary note.
He likewise was cured at once by the removal of cerumen from
each ear. A third patient was by the same means cured of a
constant pain and numbness in the head: in a fourth, the pain
had extended down the back. The following case is also in-
teresting :—

Case VIII. Confusion in the head, inability to walk straight, caused
by a collection of cerwmen.—Mrs. R., aged 45, consulted me in
April, 1845. She stated that, four months previously, she first
began to experience noises in the ears, which were followed by a
great amount of deafness. These symptoms lasted seven weeks,
and then disappeared for three weeks, at the expiration of which
time they came on again, accompanied by a sense of confusion
in the head. This, at times, was so bad, that not unfrequently,
for a few seconds, she could not tell where she was. She has at
times been so giddy, that she has reeled and fallen in the
streets ; and, at other times, she has not been able to retain her
hold of things, so that they have fallen from her hands. On
examination, a large compact mass of cerumen was found in
each ear ; which, after some syringing, was got rid of ; and the
operation was followed by the entire disappearance of all the
sympioms.

In some cases, the hard mass of cerumen has pressed against
the outer surface of the membrana tympani, with sufficient
foree to cause inflammation of its substance, and of the mucous
membrane of the tympanum. When this has been the case,
the application of leeches has been required before the head
symptoms entirely disappeared: in other instances, they have
only gradually subsided, though, as a general rule, they disap-
pear with the removal of the cerumen.
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pain often very acute, although not so distressing as in severe
inflammation of the mucous membrane of the tympanum : throb-
bing and singing often accompany the pain, and there is some-
times a diminution of the power of hearing. The latter symp-
toms are probably due to congestion of the middle and internal
ears. With these symptoms there is generally a quick pulse,
feverishness, and restlessness ; and the pain sometimes extends
over the side of the head. On ermnination in the early stages, the
dermoid meatus is seen to be red, its blood-vessels being apparent
through the epidermis. This redness sometimes extends to the
dermoid layer of the membrana tympani, the vessels in the
circumference of which become enlarged. Should the affection
advance, the dermis becomes tumefied, so as to diminish the
calibre of the meatus one-third or omne-half, and the pain
increases. In some cases, these symptoms subside without the
formation of matter; in others, a copious secretion suddenly
takes place, and is followed by such immediate relief that the
patient thinks an abscess has burst. Examination, however,
reveals the real condition of the meatus. The discharge filling
the meatus having been carefully removed by the syringe, the
surface of the tumefied meatus is seen to be of a deep red
colour, wholly denuded of epidermis, and in its place secreting
a mucous fluid. In the severe forms of this inflammatory
action, this secretion consists of mucus, which comes away from
the ear as a large mass of viscid white matter, somewhat
analogous to that seereted by the mucous membrane of the
tympanum in cases of catarrh ; the difference being, that in the
case of mucous from the tympanum, the circumference of the
mass is more filamentous, the colour not so white, and the
substance less consistent. After this discharge has continued
for some days, 1t loses its viseidity, and becomes milky, re-
maining so as long as the affection continues to be chronic.
When the inflammation is not.very severe, the character of the
secretion is always milky, not mucous. There are cases in
which the secretion is thin, and nearly as transparent as serum ;
at times it is tinged with blood. The quantity of this serous
secretion astonishes both patient and medical man. T have
never had the opportunity of collecting the secretion, so as to
be able to form a correct estimate of the quantity effused in
twenty-four hours; but, judging from the saturation of hand-
kerchiefs, linen, and pillows, it must amount to several ounces.
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January, 1853, on account of great pain in each ear. IHe said
that fourteen days previously, after being wet through, he had
an attack of violent pain in both ears,—but especially in the
left: after twenty-four hours’ pain, discharge appeared and
relief ensued. The day before consulting me, during a journey,
pain was again felt in each ear, but more particularly in the
rigcht : at times the pain was greatly aggravated. On examina-
tion, the dermis of each meatus was seen to be very red and
swollen ; the epidermis was absent, but there was no discharge.
The hearing distance of each ear was eighteen inches. An
evaporating lotion was applied on cotton wool, and the affection
subsided.

Case 11. Acute inflammation of the dermis. Copious secretion of
mucus.—Miss M., aged 17, tall, and rather delicate, consulted
me, December 20, 1853, on account of pain in the right ear,
accompanied with discharge.

History.—Ten days previously she felt a slight pain in the
ear, which gradually increased so as to interfere with her rest
at might. This continued for eight days, though better at
times. Two days previous to seeing me, a discharge appeared
from the ear, and has continued.

On examination, the meatus was seen to be filled with dis-
charge, which, when removed by the syringe, was found to
consist of a large white mass of mucus, about the size of an
ordinary horse-bean, and of scales of epidermis. The mem-
branous meatus was much tumefied, its surface being red ; the
dermoid layer of the membrana tympani was also red and
swollen. The hearing distance was only eight inches.

Treatment.—Two leeches were applied to the orifice of the
meatus, which was syringed out with warm water twice daily.
The pain gradually subsided, and in six days the discharge had
disappeared.

Case 111, Aeufe inflammation of the dermis; great deafness,
and copious secretion of serum.—A. H. H., Esq., aged 38, of a
weakly constitution, sent for me in January, 1854.

History.—For three weeks he had been suffering from an
attack of inflammation of the lungs, and four days previously,
when becoming convalescent, was seized in the mnight with a
violent pain in the left ear. This, in spite of treatment, lasted
for about twelve hours, when a sudden burst of discharge took
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place from the ear, which much diminished the pain. When
seen by me on the fourth day after the discharge had appeared,
there was still great sensitiveness of the meatus, and so great
an amount of deafness, that the watch was not heard even when
in contact with the ear. On evamination, the dermis was found
swollen and red, and the dermoid layer of the membrana tym-
pani in the same state. So copious was the secretion of serum,
that in half an hour a white handkerchief was perfectly satu-
rated with it. Great fear was felt lest the ear should have been
seriously imjured by the inflammation ; but finding that the
membrana tympani stood out naturally, and feeling that con-
gestion of the tympanic mucous membrane was quite sufficient
to produce the deafness, hopes were held out that the hearing
would return as soon as the congestion subsided. A leech was
ordered to be applied to the margin of the orifice every second
day : the meatus was syringed out with warm water twice daily,
and slight vesication was used at the back of the ear. In the
course of three days the discharge began to subside, the pain
ceased, and at the end of ten days the hearing was restored.

Case IV. Frequent attacks of inflammation of the dermis ; hear-
ing power natural—DMNMiss C., aged 28, consulted me on March
Tth, 1854.

History.—During two years has been subject to attacks of
pain in each ear, followed by discharge, after which there has
been an intolerable itching. Three months ago she suffered from
“one of these attacks of pain, since which she has had a constant
irritation. On exvamination, the dermis lining each meatus was
observed to be red and swollen. The hearing distance of each
ear was natural. DBy applying leeches to the margin of the
orifice of the meatus the irritating symptoms disappeared, and
the recurrence of the attacks of inflammation was prevented.

ACUTE INFLAMMATION OF THE DERMOID MEATUS EXTENDING TO
' THE ERAIN.

Anatomical observations.—The blood-vessels ramifying through
the membranous meatus are directly continuous with those en-
tering and supplying the osseous meatus ; the intimate connexion
between the dermis of the meatus and the bone is therefore very
obvious. The relations of the osseous walls of the external
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meatus to the cavity of the cranium are deserving attention.
In the adult it will be found that the upper wall of the meatus
consists of a solid lamina of bone, varying from a line to two
linies in thickness, which separates the cavity of the meatus from
that occupied by the middle lobe of the cerebrum. In some cases
a prolongation of the tympanic cavity is found extending into
the substance of the upper wall of the meatus. In the child these
relations differ remarkably from those just detailed. At birth,
and for the first year subsequently, the only rudiment of the
osseous external meatus is the superficial depression situated in
the middle of the outer and lower part of the pars squamosa,
immediately posterior to the root of the zygomatic process.
This depression, to which the name “fossa auditoria” may be
appropriately applied, has the rudiments of the mastoid process
posterior to 1t ; its surface is smoother, and its substance denser,
it also contains fewer foramina for the transmission of blood-
vessels, than the surrounding bone. At the period of birth, the
portion of bone forming the fossa is not more than half or three
quarters of a line thick, and the membranous meatus is attached
to the outer, the dura mater of the middle cerebral cavity to
the inner, surface. Tts structure is far from being compact or
dense, and in its substance the blood-vessels from the meatus
communicate with those of the dura mater.

As the bone approaches maturity, the fossa assumes an oblique
position, and forms the upper wall of the external auditory
meatus, while it is separated from the cavity of the middle
cerebral fossa by a dense layer of bone, into which cells com-
municating with the tympanic cavity are not unfrequently
prolonged. In the adult the fossa auditoria has nearly lost its
oblique direction, and become a horizontal lamina of bone.

From the foregoing remarks, it will be evident that disease
of the membranous meatus externus is liable to extend to the
outer surface of the bone, and thence to the interior. In the
only case of fatal chronic disease which has fallen under my
notice, the disease advanced posteriorly, to the lateral sinus.

Acute inflammation of the dermoid meatus may arise from the
application of cold to the ear, or from the irritation of a foreign
body: but neither cause is usually sufficient to produce extensive
inflammation of the brain or its membranes, unless considerable
constitutional irritation coexists.
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For the particulars of the following case I am indebted to
Dr. Nairne, who gave me the opportunity of dissecting the ear,

Case V. Aeute inflanunation of the devinis of the external meatus,
extending to the birain and its membranes, cavsed by picking the ear
with @ pin.—Mary Wells, a single woman, aged 24, of a scrofu-
lous family, was attacked on the 1st April, 1841, with severe
pain in the right ear, which for some hours was distracting, and
was followed by a sensation of something bursting, and by a
discharge of blood and wafer, that afforded immediate relief.
She had, prior to this, suffered no pain, and could only account
for what happened from having picked her ear with a pin, to
relieve a tingling in it. The discharge was mixed with blood
for two days, and ceased entirely at the end of the week, when
she felt pretty well. In a few days, however, she had a rigor,
followed by violent pain in the ear, which lasted twenty-four
hours, when a copious purulent discharge took place, giving
relief as before. She was now free from pain, and felt in good
health. The discharge continued profuse until the 24th of
April, when it again ceased. The next day she was seized with
violent pain in the right ear and side of the head, accompanied
by vomiting and symptoms of general fever. As the bowels
were confined, she was .purged, On the 28th, the pain in the
head returned with great severity, and towards evening extended
towards the right ear, unaccompanied with pain or redness, or
increase of pain on pressure. She vomited twice. KEver since
the first attack, the hearing on the right side had been affected,
and during the last few days she had complained of noise in the
ear and giddiness, and carried her head bent backwards.* The
pain increased, and on the 30th she was admitted into St.
George’s Hospital, and ordered a calomel pill and haustus sennae.

On the 1st of May, her state was as follows :—Pulse 104, full,
sharp, and compressible ; tongue red and glazed ; the skin hot
and dry; the conjunctiva slightly injected. There was slight
intolerance of light, and a peculiar sensitiveness of the sense
of touch, so that she shrank from the approach of a finger,
though, when touched, she felt no pain. Her eyes were bright,
and in constant motion; the right pupil was a little more
dilated than the left. The respiration was quick (thirty-two per

* Mr. Maule, who saw the patient two or three times, was of opinion that
an abscess was forming in the internal ear.
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minute). The countenance was placid, though the manner was
rather hurried. The catamenia were present. She was cupped,
had cold lotion applied to the head, and calomel and a black
dose were administered. During the following mnight she was
delirious, though the senses could be recovered by an effort.
May 2nd, 1 p.m.—There was a slight degree of opisthotonos
this morning, and the nurse remarked that, on her getting out

of bed, there was a peculiar rigidity of the muscles. She was,

however, quite comfortable, and said that the headache went
away about an hour after the cupping. Pulse 120, sharp but
compressible; tongue red and glazed. She was ordered a blis-
ter behind the right ear, and three grains of hydrargyrum cum
cretd were administered night and morning.

grd.—The feverish symptoms were somewhat abated, and she
had some quiet sleep in the morning. The urine passed in
natural quantity.

4th, 1 p.m.—Pulse again sharper, though the tongue was
moist. The eyeballs were tender and suffused. No pain com-
plained of, but she moans on being moved. The countenance
is depressed, and she throws the clothes off her ; she is, however,
quite sensible when spoken to. Ice was ordered to be applied
to the head. To proceed with other medicines.

3 p.M.—Is heavier and less sensible.

6 p.a.—The ice was applied about 4 o’clock, soon after which
she went into a comatuse state, occasionally, however, waving
her hands, and appearing to recognise her friends.

5th, 11 s.m.—DBecame perfectly comatose about 4 a.x.  She
is now perspiring profusely. Pupil of right eye contracted.
She died at 12.

Disscetion of the body twenty-siz hours after death. The
weather warm. Head. — There were a few patches of lymph
upon both hemispheres of the brain, immediately beneath the
arachnoid, which was more vascular than natural. The
convolutions of the brain were flattened and its substance
was watery, but not soft, with the exception of the corpus
callosum, fernix, and the parts contained in and near the
lateral ventricles, which broke up easily on a slight touch.
The cavities of the ventricles were large, and contained a quan-
tity of turbid fluid. The pons Varolii, medulla oblongata,
and adjacent mnerves were smeared with concrete, purulent
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lymph, effused into the cavity of the arachnoid. The cellular
tissue around the optic nerves and their union, contained pus.
The cerebellum was somewhat softer than natural. The dura
mater covering the surface of the petrous bone was very
vascular, and its vessels were distended with blood ; it was also
separated from the bone by a small quantity of serous fluid.
The substance of the bone was of a dark colour, its blood-vessels
being distended. On examining the internal ear, the membrana
tympani was found to be entire, but both it and the mucous
membrane lining the tympanic cavity were more vascular than
natural. The chief disease was found in the external meatus,
of which the membrane lining the inner third was soft, highly
vascular, easily detached from the bone, and covered by purulent
matter. There was no appearance of ulceration on the surface.

II. Caroxic INnFLAMMATION OF THE I)ERMIS LINING THE
MEeaTus.

This affection may be divided into—
(a@.) Simple Chronic Inflammation.
(b.) Chronic Catarrhal Inflammation.

(@) SIMPLE CHRONIC INFLAMMATION.

This form of disease, without discharge, is frequently met
with, and is often associated with a declining state of health,
though it occasionally occurs as a purely local affection. One
of the most common predisposing causes is residence in a moist
atmosphere. In some very obstinate cases, change of air has
been requisite before the affection could be abated. The excit-
ing causes appear to be the same as those of acute inflammation,
viz., the application of cold, or of any irritating substance to
the meatus; perhaps the most common exciting cause is the
habit of picking the ear with some foreign body. The symp-
toms of chronic inflammation are a feeling of distension in the
ear, often coupled with slight pain, or with an intense itching.
Sometimes the dermis is tumefied, so that the canal is diminished
to one-half, or even to one-fourth of its natural size. In other
cases, the dermis is scarcely at all swollen, but its free surface is
red, and the epidermis is thrown off in large flakes. These
flakes of epidermis accumulate and form large masses, which
consist of several layers, and these masses are apt to block up the

meatus, and produce a serious diminution of the hearing power.
F
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Occasionally this epidermis collects in such large masses as to
dilate the meatus, or to cause disease of the bone; in other
instances, it produces acute inflammation of the dermoid meatus,
and of the dermoid layer of the membrana tympani.

= i
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EPIDERMIS FROM THE EXTEENAL MEATUS IN THE FORM OF A TUBULAR CUL-DME-
SAQ0, AND A LAYER ARHANGED CIRCULARLY,

Treatment.—When there is hypertrophy of the dermis, with-
out much tenderness, a solution of nitrate of silver (3] @ 3j)
may be applied twice a week ; and slight counter-irritation be
kept up at the same time over the mastoid process. If the sur-
face of the dermis is denuded of epidermis in parts, and more
vascular than natural, the meatus should, in the first place, be
syringed with warm water, in order to remove all the particles
of epidermis which are apt to cause irritation, and at the same
time soothe the dermis. While the syringing is being carried
on, an astringent lotion may be applied, on cotton wool, to the
surface of the meatus. After the inflammatory symptoms are
subdued, a weak solution of nitrate of silver (gr. x. @ 3j) may
be applied twice daily. Should the epidermis continue to
collect within the meatus, it must be removed by the syringe,
which is generally sufficient for that purpose, notwithstanding
that the removal of masses of epidermis, on account of its
density, and the close way in which one layer folds within
another, requires considerable patience.

CASES.

Case 1. Simple chronie inflammation of the dermoid meatus.—
R. P. A, Esq., aged 47, in good health, consulted me on
July 4, 1853. _

History—During the last year and a half, he has suffered
at times from extreme itching, with dulness of hearing, followed
by slight discharge. Upon ezamination, the meatus of each ear,
near the orifice, was found to contain a large quantity of soft
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cerumen ; at the middle part the dermis was of a deep red
colour, and the blood-vessels were enlarged and tortuous. The
hearing distance with the right ear was eighteen inches; with
the left, seven.

Treatment.—Each meatus was washed out with half a pint of
warm water, twice daily ; and at night a lotion, consisting of a
solution of chloride of zinc in water (gr. ij @ 3j), was applied
on cotton wool to each meatus. In the course of a fortnight he
was quite cured.

Case 11. Simple chronic inflammation, with desquamation of the
epidermis.—Miss E. P., aged 39, in a somewhat debilitated
state, consulted me on July 1, 1853.

History.—During the last two or three winters, after attacks
of cold, has suffered a good deal of pain in each ear, accom-
panied by deafness. The pain remains for two or three days,
then a skin comes away, followed by relief to the pain, and
improvement in the hearing. Six months ago had a very bad
attack, succeeded by discharge, which continued for a few days.
During the last three years has suffered from considerable irri-
tation in the ears. On examination, the meatus of each ear was
found red in parts—a redness that, on the left side, extended to
the dermoid layer of the membrana tympani. Portions of
epidermis adhered to the surface of the dermis; and when these
were removed, the dermis was quite denuded. The hearing
distance of the right ear was three inches ; of the left, one inch.

Treatment.—Two leeches were applied to the margin of the
orifice of each meatus ; warm water was syringed into each ear
twice daily ; and, when the congestion was diminished, a solu-
tion of nitrate of silver in water (gr. v. @ 5j) was daily applied
to both. A small portion of vesicating paper was also applied
over each mastoid process, and tonic medicines were adminis-
tered. This treatment afforded great relief; and when I saw
the patient again in December, the hearing was very much
improved, and there was an abundant secretion of cerumen in
each ear. There had been one attack in the left ear in the
month of August.

Case 111. Chronic inflammation of the dermis, with great hyper-
trophy.—DMiss T., aged 57, in tolerable health, consulted me in
January, 1853, on account of great irritation and deafness in
each ear.

¥ 2
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History.—During the last five or six years has had attacks of
deafness, accompanied by a considerable swelling in each ear.
When the swelling decreased, the hearing power partially
returned. About three week ago felt much irritation in both
ears, accompanied, at times, by pain and much dulness of hear-
ing, but not by discharge. On eramination, each meatus was
discovered to be so tumefied that the tube would only admit an
ordinary sized probe; the surface of the dermis was of a plum
colour : the watch was not heard, except when pressed on
the ear.

Lreatment.—Leeches were ordered to be applied to the orifice
of each meatus, and to be followed by the use of a solution of
nitrate of silver (3ss @ 3j). I did not hear the result.

Case 1V. Chronic inflammation of the dermoid meatus : aceumu-
lation of epidermis.—The Rev. G. T., aged 55, consulted me in
July, 1850, on account of pain in the left ear, with accompany-
ing deafness.

History.—During several months has had a tenderness in the
left ear, with a sensation of fulness, and a diminution of the
hearing power: latterly these symptoms have increased. On
examination, the surface of the outer half of the meatus was
observed to be red, and somewhat tumefied, and the inner half
was completely full of epidermis. Hearing distance with the
watch, two inches.

Treatment.—The collection of epidermis was removed by the
syringe and warm water. This operation, however, required
the greatest care, on account of the extreme tenderness of the
surface of the meatus ; even the ordinary stream of water from
the syringe being productive of great pain. After the removal
of the collection, the hearing power was greatly improved. The
surface of the dermis being red, a weak solution of nitrate of
silver was applied to the surface of the meatus twice a week,
which effected further improvements; but the epidermis again
collected. After its removal, mild astringents were used, and
the ear was syringed frequently with warm water, which dimi-
nished the inflammation, but the epidermis still continues to
collect, and requires removal by the syringe every two or three
months. The moist atmosphere in which this patient lives, is
probably a cause of the unyielding character of the affection.
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(6.) CHRONIC CATARRHAL INFLAMMATION OF THE DERMOID
MEATUS.

This disease has been frequently classed among the cases of
otorrhea, As its name implies, it consists of chronic inflam-
mation of the dermoid meatus, with accompanying discharge.
In many instances the disease is confined to the meatus ; but in
others, it advances to the dermoid layer of the membrana tym-
pani. It most commonly occurs in children ; though by no means
rare in adults. In childhood it is usually accompanied by a
tendency to glandular enlargements or some other sign of con-
stitutional debility. In the adult it is also too often symptomatic
of a depressed state of health. ZThe exciting cause may be an
attack of acute inflammation of the dermis, an injury, the use of
stimulating applications, or attacks of measles, scarlatina, or
catarrh. Often this affection has no ‘assignable cause, and
appears with a slight itching in the ear; sometimes, indeed,
the appearance of discharge is the first indication of diseased
action. In the early stages, there is usually but little diminu-
tion of the power of hearing, even when the inflammation and
hypertrophy extend to the dermoid layer of the membrana tym-
pani. When the disease has remained for some time, the
mucous membrane of the tympanum is apt to participate, and
deafness to result. It must, however, be borne in mind, that
catarrh of the dermoid meatus, and of the dermoid layer of the
membrana tympani, are f{requently symptomatic of irritation
within the tympanic cavity, and that these exterior symptoms
cease as soon as the internal irritation is overcome. In these
cases of sympathetic catarrh of the dermoid meatus, there is
usually a history of previous irritation in the tympanum, and
much dulness of hearing commonly precedes the appearance of
the discharge. After this affection has persisted some time, there
1s often a great degree of irritation in the meatus, sometimes there
is pain, and now and then a discharge of blood. The latter symp-
tom, however, is more common where a polypus is present.

On examination of cases of catarrh of the dermoid meatus, the
dermis is generally found thicker than natural; sometimes so
much so as nearly to close the tube. While in some cases the
surface (denuded of epidermis) is red, in others it is blanched.
The discharge has usually a very offensive odour ; and its hue
varies from milky white to dark slate colour. The peculiarity
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of this discharge is, that whatever may be its quantity, colour,
or consistence, there are no masses of mucus floating in it : but
it mixes freely with water, producing a general opacity. In
cases, however, in which a polypus co-exists with this form
of inflammation, the discharge contains flocculent mucus, as
also in cases of ulceration of the fibrous laminm of the mem-
brana tympani: sometimes there is also discharge of blood.
When chronic catarrhal inflammation extends to the dermoid
layer of the membrana tympani, the structure of this membrane,
like that of the dermoid meatus, becomes hypertrophied, and
often. much congested; the membrane itself loses both its
natural colour and form; its outer surface is flattened ; while
the processus longus, and frequently the processus brevis, are
completely concealed by it.

The ¢reatment of chronic catarrh of the dermoid meatus
consists in the efficient and frequent use of the syringe
and warm water, to thoroughly remove the discharge, and
cleanse the tube. Should there be symptoms of pain or irrita-
tion, one or two leeches should be applied to the margin of the
orifice of the meatus, and be followed by the use of warm fomen-
tations, steam baths, or poultices. On the disappearance of the
irritation, weak astringent injeetions may be used, and slight
counter-irritation be kept up over the mastoid process. These
measures, coupled with the admimstration of tonic medicines,
and attention to the general health, will frequently put a stop
to the affection. In more obstinate cases, it is requisite to keep
up a discharge over the mastoid process by means of vesication
or croton oil liniment : a solution of mitrate of silver (10 to 40
grains to the ounce) should also be applied to the surface of the
meatus every third day. Some cases, In spite of all remedies,
are but slightly ameliorated after two or three months’ treat-
ment ; it is, notwithstanding, of great importance that the
treatment be persevered in to prevent the supervention of caries
of the bone, ulceration of the membrana tympani, and the
development of polypus.

Case V. Chronic catarrhal inflammation of the dermoid meatus
during teething.—J. A., aged nine months, pale and weakly, was
admitted under my carve at St. Mary’s Hospital, in November,
1854, on account of an offensive discharge from the left ear.

History —The mother stated, that about two months pre-
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viously, when the child was irritable and restless from teething,
a discharge took place from the left ear. Small at first, the
quantity had gradually increased and become very offensive.

On examination, the left external meatus was seen to be full of
a white milky discharge, that, when the ear was syringed, mixed
with the water, which became opaque and milky, and masses of
epidermis floated ; but there was no appearance of mucus. After
the discharge had been removed, the calibre of the tube was
observed to be diminished one half by the swelling of the dermis,
whose inner surface was denuded of epidermis and somewhat
redder than natural : the dermoid layer of the membrana tym-
pani was flat and white.

Treatment.—Daily exercise in the open air was ordered, and
cod-liver oil administered. The surface of the body was to be
sponged daily with tepid water, and the ear to be syringed out
with warm water twice daily, and a solution of chloride of zine
(ome grain to an eunce of water) to be applied on cotton to the
tube of the ear during the night. The health of the child soon
greatly improved, the quantity of discharge diminished, and, in
six weeks, entirely ceased.

Case VI. Catarrk of the dermis in both ears of a child, causing
dulness of hearing.—Master E. M., aged three years and a half,
was brought to me on April 6, 1855, on account of a discharge
from the ear, with dulness of hearing. He was pale and thin,
his general health not good, and he was subject to enlargements
of the cervical glands.

History.—About two years previously, without assignable
cause, a discharge suddenly flowed from the right ear, and
after another month the left ear was similarly affected; the dis-
charge being abundant and the odour very offensive. After
continuing for three or four months, the discharge disappeared
from both ears ; but about a month before consulting me, it had
reappeared with the same symptoms as at first.

On examination, each meatus was found full of milky discharge,
and red on the surface: the substance of the dermis swollen.
The dermoid layer of the membrana tympani was red and thick.
The hearing power was so diminished that he required to be
loudly spoken to at the distance of two yards. The watch was
unheard except when in contact with the right ear, or when
pressed upon the left. It was evident that inflammation had
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extended to the tympanic cavity as well as to the membrana
tympani.

Treatment. —Both ears to be washed out with tepid water
thrice daily, and afterwards to be syringed with a solution of
acetate of zinc (five grains fo the ounce) ; a portion of vesicating
paper to be applied over each mastoid process every second
night, and two tea-spoonfuls of steel wine to be given twice
daily. This treatment in two months produced considerable
benefit, the quantity of discharge diminished, and the power of
hearing improved. This improvement, however, did not con-
tinue, and at the end of the year I saw him much in the same
state as when first brought to me. I then found that the
syringing had been very imperfect, a large quantity of dis-
charge being left in the ears after the operation. Strict atten-
tion to this point was enjoined ; a solution of nitrate of silver
(gr. x. @ 3 j) was applied to the surface of the dermis by means
of a camel’s hair pencil, night and morning ; the vesicating
paper was again used, and cod-liver oil prescribed. This treat-
ment having been pursued for three months, the discharge
had ceased, although the power of hearing was not wholly
restored.

Case VII. Chronic catarrhal inflammation of the dermis : great
irritation.—Mrs. A., aged 30, consulted me in August, 1856.
She was in tolerable health.

History.—Two years previously she experienced at times
great irritation and pain in the tube of each ear, foliowed by
discharge: thinks the affection was caused by residence in a
damp house ; it was aggravated by exposure to cold air. Since
the above period has had several similar attacks, and the ears
are never quite free from itching and discharge. The power of
hearing has not been diminished.

On examination, the surface of the dermis in both ears was
found denuded of epidermis, red, slightly tumefied, and covered
by a mucous discharge. Each membrana tympani was healthy.
The hearing was natural.

Treatment.—As there was evidently much congestion, two
leeches were applied to the margin of the orifice of each meatus,
and both ears syringed with warm water twice daily. In the
course of a week, the congestion having much diminished, a
solution of nitrate of silver (gr. vj @ %j) was applied to the
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surface of each meatus by means of a camel’s hair brush, twice
daily. Under this treatment, and the occasional use of the
syringe with warm water, the irritation subsided and the dis-
charge disappeared. The affection, however, was slightly repro-
duced by a continuance of damp weather, or a reduction of the
state of health ; but speedily subsided under treatment.

Case VIII. Chronic catarvh of the meatus externus after scarlet
Sever, accompanied by pains in the head.—E. D., aged 7, was ad-
mitted under my care at St. George’s and St. James’s Dispensary
on the 24th February, 1845. At three years old, he had an attack
of scarlet fever, followed by ear-ache and discharge from each
ear : after every attack of pain, discharge appeared. At present,
and for the last two years, has complained of pain at the back of
the head. On examination, the membranous meatus of each ear
was found red, thicker than natural, and pouring out a milky
secretion. Each membrana tympani was opaque, and its der-
moid layer thick and vascular. The treatment consisted in the
frequent use of the syringe and warm water, the application of a
leech now and then to the margin of the orifice of the meatus,
and tonic medicines. At the end of ten weeks under this plan
the hearing greatly improved, and the symptoms of pain in
the head disappeared. .

(c.) CHRONIC CATARRHAL INFLAMMATION OF THE DERMOID
MEATUS EXTENDING T0 THE BRAIN.

It is not common for chronie catarrhal inflammation to extend
to the bone ‘and the brain; at least I have met with but one
well marked case, in which death was the result.

Case 1X. Catarrhal inflammation of the dermoid layer of the
external meatus, with earies of the posterior wall ; disease extending
to the lateral sinus and cerebellum.—Harriet Baker, aged three
years and a half, was admitted under my care at the St. George’s
and St. James’s Dispensary, on the 6th December, 1848. Her
mother stated that the child had always been sickly; and at
five months old a thick creamy discharge had been seen to ooze
from the left ear, which, though not abundant, was very offensive.
The child had not till recently complained of pain, but now and
then asked to have the ear picked, because of its itching. Three
weeks ago the discharge ceased, violent pain ensued in the ear,
with a swelling over the region of the mastoid and squamous
processes, which caused the ear to project from the side of the
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head : great restless and delirium followed, and she was con-
stantly throwing herself about.

On examination, the surface of the dermis was red and denuded
of epidermis ; it was smooth but not ulcerated, and much thicker
than natural, so that the cavity of the meatus was only one-
third of its proper calibre. The membrana tympani was absent.
The abscess behind the ear had opened ; and about a wine-glass-
ful of pus, of a most offensive odour, having been discharged,
the surface of the squamous and mastoid processes was felt to be
rough and carious. Linseed-meal poultices were applied.

Dec. 9th.—The discharge continues very copious; the pain
and tumefaction have extended to the temporo-maxillary articu-
lation, so that the jaw can be opened but a very little way.

14th.—The discharge, lately so abundant, has now ceased,
while the pain and restlessness have greatly increased; the
hands have been kept applied to the head.

The head symptoms continued to increase till the 29th, when
the patient died in a state of great emaciation.

Ao
Ty By

THE INTERNAL SURFACE OF THE TEMPORAL BONE, SHOWING THE TWO ORIFICES
IN THE LATERAL SINUS WHICH WERE FILLED BY THE CERERELLUM, AND ALSO
SHOWING THE CARIOUS SULCTUS LATERALIS.

Post-mortem inspection.—On removing the calvarium, the
dura mater appeared healthy, as well as the arachnoid and pia
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mater. The lateral ventricles contained about half an ounce of
perfectly clear serum. TUpon the removal of the cerebrum
there was no appearance of disease ; the dura mater and arach-
noid covering the upper part of the left petrous bone were
quite healthy. When the tentorium was removed, the left
hemisphere of the cerebellum was observed to be much softer
than natural, and the portion in contact with the posterior
surface of the pars petrosa was dark in colour and very soft.
Upon gently drawing it backwards, it was found to be applied
against two orifices in the posterior part of the lateral sinus, and
to be separated from the cavity of the sinus by the thickened
arachnoid and pia mater. A considerable vessel in the pia mater,
opposite the orifice, was distended by a firm and dark coagulum,
half an inch in length. The anterior membranous wall of the
lateral sinus was absent; the bone forming the sulcus lateralis
in the mastoid process was carious, and the sinus full of a
dark-coloured coagulum and purulent matter; pus was also
found in the jugular veins.

The ear—~The dermis lining the whole of the external
meatus was soft, tumefied, and dark-colonred, and its surface
was devoid of epidermis; beneath it, posteriorly, was purulent

THE EXTERNAL SURFACE OF THE TEMPORAL HONE, SHOWING THE CARIOUS POR-
TION EXTENDING FROM THE MASTOID PROCESS POSTERIORLY TO THE ROOT OF
THE ZYGOMATIC PROCESS ANTERIORLY.

matter, which separated it from the carious bones. The mem-
brana tympani was absent ; but there was no more appearance
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of disease in the tympanic cavity than might have been pro-
duced by the affection of the meatus. The bone was earious
anteriorly as far as the root of the zygomatic process and the
fossa for the articulation of the lower jaw; superiorly and
posteriorly, the caries extended for the distance of an inch and
a quarter, nearly to the margin of the parietal bone; but in
some parts the external table only was affected, while in others
it extended to the diploe and thence to the internal table. On
holding the bone up to the light, small orifices were seen through
it ; so that its external surface, or that part which was covered
by the membranous meatus, was directly continuous with the
lateral sinus,

The progress of the disease in this case from without inwards,
is very remarkable; for there is no evidence to prove that
the disease originated elsewhere than in the meatus; and it
is apparent, from the direct communication by blood-vessels
between the membranous meatus and the bone forming the
lateral sinus, that disease could easily be transferred from the
inflamed meatus to the bone beneath. Careful consideration of
the subject has, however, induced me to believe that the pro-
oress of disease from the meatus inwards, to the internal sinus
and cerebellum, is of rare occurrence; and to think that the
majority of the cases of this kind recorded as having occurred
to previous inquirers, were really instances of disease advancing
from the tympanic cavity or mastoid cells outwards, to the
meatus, in which process the cerebellum and lateral sinus were
implicated.

Treatment.—I have already stated it fo be my opinion,
founded on a consideration of some of the cases already
adduced, that when a disease of the brain originates in a chronie
affection of the ear, the cause of its prolongation to the brain
may be traced to the want of a free egress for the matter.

The modes in which this matter may be confined are various.
In the case of the external meatus, the tumefied walls, together
with its peculiar valvalar disposition as seen in infants, create
a sufficient barrier to the free egress of the secretion. In the
tympanic cavity, the matter is usually retained by the membrana
tympani, which either wholly or partially prevents its escape;
sometimes, however, the hypertrophy of the mucous membrane
is itself sufficient to shut up the secretion in parts internal to it;
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When there is congestion, the application of one or two leeches
is desirable, and sometimes gentle counter-irritation should be
resorted to. This may be effected by a liniment to be rubbed
over or around the ears and down the spine. Gentle astringents
may also be used. Whatever may be the source of the dis-
charge, as a general rule, its continuance for some months after
the exciting cause is symptomatic of a scrofulous or otherwise
unhealthy diathesis; and, in spite of every effort, the hypertro-
phied membrane is but very slowly affected, and consequently the
discharge is generally of long duration. It is important, how-
ever, that the medical man, knowing the exact nature of the
disease, and its peculiarly chronic character, should inform the
parents or friends of the patient that any attempt to stop the
discharge by powerful astringents, or otherwise than by gentle
means, may be attended with serious consequences, as the pro-
duction of acute inflammation. Here, perhaps, I may be excused
a few words on a subject so frequently adverted to as the
danger of stopping a discharge from the ear. The supposed
danger of an arrest of the discharge by local applications seems
to have originated in the knowledge of the fact, that one of the
most common symptoms in the early stages of acute inflamma-
tion of the ear, following upon a chronie disease, is the cessation
of the discharge which previously, and often for many years,
had been constant. There can be no doubt that in these cases the
cessation of the discharge is one of the effects, and not one of
the causes of the inflammation ; for other symptoms of inflam-
matory action may usually be observed before the discharge
disappears. In cases where strong astringents have been
employed in order to arrest a discharge from the ear, the symp-
toms that follow are mot dependent upon the cessation of the
discharge, (for, indeed, the discharge does not always diminish,)
but upon the inflammation caused by the irritant.

To sum up what has been said respecting the general treat-
ment, where there is simple chronic catarrh from the dermoid
meatus, membrana tympani, or the tympanic mucous membrane,
with free egress for the matter: when there are symptoms of
congestion, apply one or two leeches near the part affected ;
syringe the ear frequently with an abundant supply of warm
water ; use mild astringent lotions, and endeavour to improve

the health by every means possible to the patient. In face of



THE EXTERNAL MEATUS. 79

all these measures, the medical man may expect to see the
disease make very slow progress towards amelioration ; but he
must be content that its advance inwards towards the bone and
the brain is averted.

In cases of catarrh of the dermoid meatus there is very
frequently some source of irritation of the tympanic mucous
membrane, of which the catarrh of the meatus is but a symp-
tom. Thus it is not uncommon to find obstruction of the
Eustachian tube, even at the faucial orifice, attended by catarrhal
inflammation, and even by polypus in the meatus; both of
which secondary affections wholly disappear when the primary
disease is removed. Cases of simple catarrh of the dermoid
meatus do, however, occasionally occur : and one which termi-
nated fatally has already been cited. As a general rule, they
may be distinguished from the secondary cases by the absence
of all appearance of disease in the tympanic cavity; by the
power of hearing being but slightly affected, and by the healthy
state of the membrana tympani, except an occasional increased
vascularity of its dermoid layer. Primary catarrh from the der-
moid layer usually occurs in children suffering from debility ;
when the dermais, instead of seereting its epidermis, pours forth a
watery fluid composed of serum, in which float epidermoid cells
in different stages of development. This discharge has often
an extremely offensive odour, dependent generally, not upon the
presence of dead bone, but upon a deranged action of the
ceruminous glands. The discharge from the meatus, in cases of
chronic catarrh, differs from that which attends the same affec-
tion in the tympanum in the way already pointed out; and it
usually subsides under the use of a syringe and tepid water,
tonic medicine, and the ordinary plans for strengthening the
constitution of the patient. When the health 1s much deranged,
it may take some months to effect a cure ; but during the whole
of this period daily syringing must be practised.

(d.) ULCERATION OF THE DERMOID MEATUS.

Cases of catarrh of the dermoid meatus, if neglected, may
advance to ulceration; the bone may become diseased, and a
small osseous lamina may eventually be discharged ; but ulcera-
tion of the soft meatus usually arises from the pressure of dead
bone from the mastoid cells making its way through the orifice
of the meatus.
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to induce the patient to apply for relief; while in other cases,
again, the head symptoms are so distressing as to cause serious
alarm.

The ¢reatment usually adopted consists either in applying
astringent lotions and drops, or in endeavouring to remove the
mass by instrumental means. As to astringent applications,
there can be no doubt that they are usually ineffectual in pre-
venting the growth of the polypus, in diminishing its vascu-
larity, or in abating the quantity of secretion. The same
remark applies to the use of nitrate of silver; for even under
the influence of a strong solution of this substance, or of the
solid nitrate of silver itself, I have seen the cellular polypus not
only retain its vascularity, but rapidly-inerease in size. The
two plans adopted by me for the removal of this kind of poly-
pus, are the application of the potassa cum calce, and the use
of the lever-ring forceps.

1st. Of the use of the potassa cum calee.—In the early part of
1852, a series of papers were published by me in the Medical
Times and Gaszette, advocating the use of the potassa cum calce;
but since then I have suggested the use of the lever-ring
forceps, the employment of which is so satisfactory that now I
seldom resort to the former method. As, however, few medical
men are likely to possess that instrument, and as the use of the
potassa cum calce appears to be the next best plan for the
removal of this excrescence, it is as well to give the result of
my experience in that respect. In the first place, it is of conse-
quence that the substance used should be made into very thin
sticks. Those supplied to me by Mr. Squire, in the form recom-
mended by Dr. H. Bennet, answer the purpose extremely well
so long as they retain their size and form: but as this substance
deliquesces very rapidly, the greatest care should be taken to
exclude it from the air. For use at St. Mary’s Hospital, the
potassa cum calce has been manufactured by Bailey, of Wolver-
hampton, and recast into smaller sticks by Hopkins and
Williams, of New Cavendish-street. This material contains
a small quantity of iron, which makes it firmer and less de-
liquescent than that made in the usual way. The latter pre-
paration, as not requiring so much care, may perhaps suit those
better who are not often required to apply the remedy ; though
that which is free from iron is decidedly the most efficacious.
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In applying the potassa cum calce, the first step is to syringe
out the ear with warm water, and the next, to dry it with cotton
wool. The patient should then be placed before a strong light,
so that the surgeon, having a distinet view of the polypus, may
take a stick of the caustic in the right hand, while he holds the
ear back with the left; but the greatest care must be taken not
to touch the surface of the meatus, which is so extremely sensi-
tive that the pain produced by the action of an escharotic upon
it is most acute. For the purpose of shielding the meatus, an
oval glass tube may be used: it is to be passed down the meatus
as far as the polypus, when, by gentle pressure, a portion of the
excrescence may be made to enter the distal end of the tube.
The polypus, unlike the meatus, has but little sensibility, and
the potassa is to be pressed gently against it, the immediate
effect of which is to decompose the whole of the substance to
which it extends. If a pair of rectangular forceps be employed,
neither the hand of the surgeon, nor the instrument he employs,
will prevent the operator from seeing the polypus while he is
making the application, and he can be sure that he touches the
whole of the free surface. If this operation be carefully
effected, the patient scarcely complains of pain; but if any
portion of the escharotic happens to reach the surface of the
tube, the acute pain it causes can be immediately arrested by
syringing the ear with warm water, which should always be at
hand. Supposing the potassa to have been thoroughly applied,
the colour of the polypus at once changes from a bright red to
a livid hue. After the operation, the patient should sit still for
three or four minutes; and if the glass tube has been employed,
it should be allowed to remain fixed as during the operation.
Upon inspecting the polypus after three or four minutes, it will
be found to be broken up, and blood to be oozing from it ; while
instead of its former rounded head, it presents an uneven pulpy
mass. The meatus should next be syringed out with tepid
water, when blood mixed with the débris of the polypus in a
filamentous form comes away. The surface of the polypus still
retains its dark colour, and, during several hours, a process of
slow dissolution takes place in all that part which the escharotic
has reached. If the cotton wool has rendered the polypus quite
dry, it is desirable to moisten the potassa very slightly. As a
general rule, the potassa may be again applied the following
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day ; and the process already described repeated, until the whole
mass is destroyed.

Case 1. Vascular polypi near the membrana tympani ; singing in
the ear; power of hearing diminished ; treated with potassa cum
calce ; cure—DMr. W. L., aged 40, was sent to me on the
20th July, 1850, by Mr. Cock, of Guy’s Hospital. He was a
large, strong man, and in good health. He stated that five or
six months ago he found that he was dull of hearing in the left
ear; this dulness was removed by the use of the syringe,
which brought away a large quantity of cerumen. He re-
mained without cause of complaint until three months ago,
when the same symptom returned in the left ear. He was
again in some measure relieved by syringing ; but this opera-
tion was followed by a discharge of very offensive character,
attended by a sensation of singing in the ear. He has at
times complained of slight pain in the ear. On examination,
the meatus was found to be full of matter, which, after being
removed, was seen to consist of adhesive mucus mixed with
epidermoid cells; the latter giving a milky aspect to the matter.
The former presented numerous small floceuli, or rather little
particles like cotton thread, from a line and a half to three
lines in length. On re-examination of the meatus, after this
mucous fluid had been withdrawn, a red-coloured polypus was
seen, situated deep in the meatus, of which it apparently
occupied the inner fourth, entirely obstructing the view of the
membrana tympani. The power of hearing was much dimi-
nished, a watch not being heard except when pressed upon the
outer ear. From the treatment of similar cases, I thought it
undesirable to attempt a removal of this mass by instruments,

not only on account of the soft nature of the polypus and its

extreme sensitiveness, but also from the uncertainty as to the
part to which the roots of the polypus were attached ; I felt also
that if it were fixed to the membrana tympani, the use of any
force might be injurious to that organ. Having since ascer-
tained by dissections * that the dermoid layer of the meatus is
continuous with the dermoid lamina of the membrana tympani,
it appears desirable on this account also not to use any foree to
a polypus attached to the vicinity of the membrana tympani,

* See, by the author, *“ On the Structure of the Membrana Tympani in the
Human Ear."—Philos. Trans. Part I., 1851.
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Case 11. Discharge from the left ear during many years ; giddiness ;
polypus ; treated by potassa cum calee; ewre—The Rev. H. C,,
aged 40, consulted me on the 21st April, 1851. His constitu-
tion was not robust, as he had spent some time in India. The
history of his case is, that the left ear has been deaf from child-
hood ; that since early life he has been troubled with a discharge
of offensive matter from that ear ; and that lately he has com-
plained of attacks of giddiness, especially upon suddenly rising
from his chair. Upon examination, a red polypus was observed
to fill the inner half of the meatus. The same treatment was
adopted in this case as in the last, with the exception that, as
the patient lived in the country, he had the potassa cum calce
applied two or three times in the space of nine or ten days, and
then a larger interval elapsed before it was again used. The
same result, however, ensued ; and at the end of six months the
polypus had disappeared, and the symptoms of giddiness wholly
vanished.

In another case, that of a patient aged 26, where the polypus
filled the whole of the meatus, portions were removed by forceps
and the remainder destroyed by potassa cum calce. The symp-
tom of special interest in this case was the production of giddi-
ness by pressure on the outer part of the polypus.

In cases of polypus which coexist with catarrhal inflammation
of the dermoid meatus, it is desirable to keep a slight counter-
irritation, by vesicating paper, over the mastoid process, while
the polypus is being treated by the potassa cum calce. In order
to remove the unpleasant odour of the discharge, an injection,
composed of one part of the solution of chloride of lime to
twelve parts of water, may be used three or four times daily.

2nd. On the removal of the vascular polypus by the lever-ring
Joreeps.—Every surgeon who has attempted to remove a polypus,
especially when situated near to the membrana tympani, must
have found himself unsuccessful, if he has used the ordinary
forceps. In the first place, it is almost impossible to lay hold of
the growth, on account of the small size of the tube preventing
him from separating the blades of the instrument; and should
a large meatus enable him to do this, the instrument blocks up
so much of the tube that he cannot see whether he lays hold of
the polypus or not. Should the surgeon even succeed in seizing
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to enclose the polypus, or a portion of it, between them, the lever
is pressed down, the polypus seized, and instantly drawn out.

THE LEVER-RING FORCEPS OFPEN.

Case 111, A celiular raspberry polypus in each ear removed by
the lever-ring forceps; great improvement.—M. 1., aged 20, in
good health, but having a tendency to glandular enlargements,
consulted me on March 7th, 1853.

History—When a child, suffered on several occasions from
attacks of deafness, which lasted from ten days to three or four
months, but by degrees disappeared. Between three and four
years ago, the left ear began to discharge, and has continued to
do so up to the present time. Within the last two months, the
power of hearing in the left ear has so much decreased that he
requires to be loudly spoken to close to it. A month ago, the
right ear began to discharge, and is nearly as deaf as the left.

On eramination, the wateh was heard by the left ear when
pressed against it ; by the right when in contact. In each ear,
near to the membrana tympani, was a large vascular polypus.
When an attempt at a forcible expiration was made with closed
nostrils, air passed freely out of the left meatus, but not through
the right. The mucous membrane of the fauces was thick and red.

Previous treatment.—Excision of the tonsils, and the introdue-
tion of cotton wool into the bottom of the meatus. Neither
operation was productive of benefit.

Treatment.—~The polypus, by means of the lever-ring foreeps,
was first removed from the right ear. The patient stood upright,
and reclined the head slightly towards the left shoulder. The
gas lamp being held between the teeth, the patient’s ear was
drawn backwards by the left hand, so as to dilate and straighten
the meatus as much as possible; a large-sized speculum was
next introduced ; and then, with the right hand, the lever-ring
forceps was gradually pushed down to the polypus with the rings
in contact. As soon as the rings reached the polypus they were
allowed to separate, and when thus apart were made to surround
the growth'; when this was effected, the rings were brought into
contact by pressing on the lever. The instrument was then
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a quarter to half an inch, and connecting them with the root.
The surface of this polypus is smooth, and is constituted of
a layer of about a quarter of a line thick, which may be sepa-
rated from it by maceration, and which consists of cells bearing
every resemblance to those of the epithelium covering the
buceal mucous membrane. This epithelial layer is as thick
and white as ordinary writing-paper ; and when detached and
floating about, it retains the shape of the polypus of which
it had formed the surface. The interior of the gelatinous
polypus is composed of corpuscles and fibrous tissue, varying
in proportion in different specimens; but the fibrous tissue
generally predominates. The corpuscles have a rounded form,
but vary in size and shape. In a specimen which was a fair
example of this kind of polypus as it comes under the notice
of the surgeon, (it being white and soft, and readily compres-
sible by the thumb and finger,) T found these cells varied in
shape from a perfect round to an irregular oval,—and in size,
from that of a blood corpuscle to a half or one quarter of its
dimensions, the greater number appearing certainly smaller
than the blood disc; but they presented every variety of size
between that dise and a fine granule; and there was very little
symmetry in form or size even between those which were
neavest to each other. These cells are not generally in close
contact, but are separated by a delicate gelatinous substance,
which is sometimes quite transparent and structureless, and
occasionally so abundant, as to form by far the largest portion
of the mass. In parts where the polypus is resisting, these
cells are separated by delicate wavy bands, having the appear-
ance of fibres; and to the surface of these fibres the cells are
observed to adhere. In some parts these wavy, gelatinous-
looking fibres form almost the entire substance of the polypus,
the rounded cells being scattered very sparingly : in others these
fibres are absent. The wavy fibres run in the long diameter
of the polypus, possess considerable toughness, and although
easily separated from each other and isolated, they cannot
be torn across without considerable force. In some instances
these fibres are extremely firm, and the polypus is entirely
composed of them, so as to become solid and very hard. When
separated from each other, they wear the appearance of trans-
parent lines, whose diameter varies from half to a quarter of
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after removal, the polypus was found to consist of the two rounded
heads already noticed, each having a second mass, about half
the size, continuous with it, and extending nearly as far as the
root, which was very narrow, not being more than a line or aline
and a half in diameter. The surface of the expanded part of this
polypus was found to be covered with flat scabs, like those of
epidermis ; but nearer to the root, elongated cells, armed with
cilise, were also distinguishable. The rounded parts, which
were exposed to the air, were smoother and whiter than those
which were concealed ; the latter presenting a somewhat rugous
surface. On April 22, a fortnight after, examination showed
the quantity of the discharge to be greater than usual, and a
rounded growth was perceived near to the membrana tympani,
as if the roots of the polypus still remained ; to this substance a
solution composed of half a drachm -of alum to two ounces of
water was directed to be applied thrice daily. The polypus was
removed from the left ear, and found to consist of a pedicle, a
body, and three rounded heads, two of which had been visible
at the orifice of the meatus during life.

April 20.—The power of hearing is improved. Has had
slight pain in each ear, also some giddiness. The discharge,
though less abundant, is still of an offensive odour. In the
right ear the remnant of the polypus is seen attached to the
upper part of the meatus near to the membrana tympani: in
the posterior part of the latter an orifice was observed. In the
left car the roots of the polypus appeared to fill as much as one
half of the meatus. The drops of the solution of alum fo be
continued.

May 6.—Right ear.—The discharge has ceased, the hearing
has improved, and is much better after blowing the nose. The
polypus has entirely disappeared, and the mucous membrane of
the tympanum, which is thick and red, is seen through the
orifice of the membrana tympani.

Left ear.—The roots of the polypus are much in the same
state.

May 13.—The roots of the polypus remain as a week ago. -
Applied the chloride of zine to their surface.

May 27.—Polypus of left ear smaller ; again applied chloride
of zine.

June 24.—Ihscharge from left ear gone. The polypus much
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diminished in size. Air passes through the left membrana
tympani. The solution of alum was continued, and in a fort-
night the polypus had wholly vanished.

Case VII. Gelatinous polypris cured by extraction ; hearing
power improved.—J. W., Esq., aged 24, a medical student, pale
and not strong, consulted me on the 24th October, 1851, on
account of so great a degree of hardness of hearing, that he was
obliged to be spoken to at a distance not further than a foot
from his head. He had also an abundant discharge from
the left ear. The kistory of the case was, that twelve years
ago he had an attack of porrigo, for which the head was
shaved. During this attack he was very deaf in both ears, but
quite recovered. A year ago, he became slowly dull of hearing
in the right ear; and for eight months the left ear has been
aradually losing its power of hearing. Has had pain in the left
ear lately, with a discharge, which varies much in quantity, and
has a very offensive odour. On examination, the hearing
power of the right ear, tested by the watch, was only half an
inch ; the surface of the membrana tympani was dull, and its
substance opaque.

Left ear.—Watch only heard when pressed upon the ear. A
polypus filled the meatus and extended as far as the outer
orifice : it was removed by the forceps, and the power of hear-
ing slowly improved.

Case VIII. Gelatinous polypus removed by forceps, and potassa
cum calee applied to the roots ; eure.—~Miss E. H., aged 26, con-
sulted me on April 4, 1851, on account of a discharge from the
right ear. The Aistory of the case, as detailed to me, was, that
at the age of sixteen, she had an attack of scarlet fever, with
pain in both ears, especially in the right. The pain in the right
ear was followed by a discharge, which has continued to the
present time, with the exception of its once disappearing for a
fortnight, when the pain greatly increased. On examination, a
leaden-hued polypus was seen projecting from the orifice of the
meatus, which was stated to have been seen there during the
four months preceding the application for advice: pressure
upon it had always produced giddiness. This polypus was
found to be attached to the posterior and inferior part of the
meatus, close to the membrana tympani. It was removed by

the dressing forceps ; and as the roots had a tendency to inerease
H 2
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in size, the potassa cum calce was applied once, and the growth
was effectually destroyed. :

Case 1X. Gelatinous polypus following bathing ; removed by
operation ; eure.—J. D., Esq., aged 36, consulted me, on May 20,
1853, on account of deafness in the right ear, with discharge.
History.—Five years ago, after bathing in the sea, had pain in
the left ear, followed by a discharge, that has continued ever
since, and at times been very offensive. For the last two or
three months this ear has become so deaf that he can scarcely
hear at all with it. On ezamination, a large gelatinous polypus
was found occupying the meatus nearly as far as the orifice. It
was taken out by the ring forceps, and the hearing was immedi-
ately improved. An orifice was detected in the posterior part
of the membrana tympani. The patient’s hearing continued to
improve ; the watch was heard at a foot from the ear; and the
discharge wholly disappeared. The roots of the polypus were
found to have been attached to the surface of the meatus in the
vieinity of the membrana tympani.

3. THE GrosuLAr CeErrvrnar Porypus.

The third kind of polypus developed in the external meatus
is the globular cellular species. I have thus named a growth
which essentially differs from those belonging to the preceding
classes. It consists of a single globular mass, perfectly smooth
on the surface, and without any appearance of granulation. It
is confined to the inner fourth or sixth of the meatus, from the

GLOBULAR CELLULAR FOLYPUS.

upper part of which it is usually developed, and it hangs down
like a curtain, wholly or partially concealing the membrana
tympani. Tt is of a deep red colour, is softer than the ordinary
cellular polypus, and does not generally attain a size larger than
a small pea. This growth usually occurs in children or in
young persons; it is attended by a mucous discharge, which
is often very offensive; and the secretion, like that from -
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other forms of polypus, consists of epidermoid cells, which
give a milky appearance to the water after syringing :—it
also contains fine threads of mucus. This kind of polypus
may exist for several years without producing any severe
symptoms ; and it has not hitherto been distinguished from the
other varieties of polypus. It may be diseriminated from the
disease I have ecalled chronic catarrhal inflammation of the
dermoid meatus, by the discharge containing floceuli of mucus,
like small particles of thread, and from its always presenting
a red mass at the inner extremity of the meatus. This affec-
tion also differs from catarrhal inflammation of the meatus,
in never terminating in disease of the bone; the discharge
appearing to proceed from and be confined to the surface of
the polypus cmly The aural disease with which the globular
cellular polypus is most likely to be confounded, is catarrhal
immflammation of the mucous membrane of the ty mpanum :
~since, in some cases of the latter, the mucous membrane i1s of
a deep red colour, and so much tumefied that it projects into
the meatus for a line or a line and a half beyond the position
occupied by the membrana tympani previous to its destruction.
On examining the growth by means of the speculum and lamp, 1t
is not always easy to determine which of the two diseases just
described is present. The examination of the discharge, how-
ever, is sufficient to decide the question; for, although in both
affections floccular mucus is present, that accompanying the
polypus is composed of small thread-like particles, while that
emanating from the mucous membrane of the tympanum pre-
sents large irregular-shaped masses, generally of a yellow colour.
The history of the ecase will also usually aid the surgeon in
forming a diagnosis, as the globular cellular polypus ordinarily
appears without the manifestation of any very decided symptom ;
perhaps the appearance of the discharge is the first indication
of its existence : whereas the affection of the tympanum gene-
rally originates in an attack of acute inflammation, and often
arises during scarlet fever or measles.

Treatment.—The treatment of this kind of polypus is much
more simple than that of the two species first described ; never-
theless, except the true nature of the disease be ascertained, it
is useless to employ the astringent applications commonly pre-
scribed to arrest discharges from the ears. This affection stands
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between the ordinary vascular polypus and catarrhal inflamma-
tion of the dermoid meatus; the former being wholly uninflu-
enced by the use of the strongest astringents, and the latter
being generally curable by weak solutions of them : while the
globular cellular polypus, though affected by astringent appli-
cations, requires them to be of considerable strength. The
eourse of treatment followed by me, consists in syringing out
the meatus of the affected ear with tepid water, to remove all
disecharge; and after the ear has been turned towards the
shoulder of the side affected, to allow of the water running out,
then to let three or four drops of an astringent solution fall
into the meatus, and close the ear for half an hour by a portion
of cotton wool, moistened with the solution. This course may
be repeated twice, thrice, or oftener, during the day, care being
taken that the sediment from the solution be removed before
the drops are repeated. The preparations used by me are
the acetate of lead, zine, alum, or tannin; but the first-named .
has, I think, answered best. This species of polypus may
often be removed in a week, or from that to a fortuight;
and, to prevent any congestion in the tympanic cavity, a
slight discharge from the surface of the mastoid process has
generally been kept up during the employment of the astringent
solution.

Case X. Globular ecllular polypus ; discharge for three wears ;
cured by the solution of liquor plumbi—DMiss F. A., aged 12, of
a rather weakly constitution, was brought to consult me on the
30th of March, 1850. Her mother stated that she had been dull
of hearing during several years, in the left ear; and this dul-
ness has of late so much increased, that when the right ear is
pressed upon the pillow, she cannot hear even loud voices. Dur-
ing the last three years there has been a discharge from the ear,
which has sometimes been very offensive, and at times, espe-
cially in the morning, it has been of a dark colour. There has
been no complaint of pain in the ear; but a tenderness below
it has been felt. At times there has been pain over the left
eyebrow, extending occasionally to that side of the head. On
examination, it was found that the watch was heard only in
contact with the ear. By the aid of the speculum, a globular
red growth, like a polypus, was discovered, concealing the
membrana tympani, with the exception of a small semi-lunar
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shaped portion at its inferior margin (about half a line in dia-
meter at its centre), which was quite opaque. As this growth
did not extend far into the meatus,—as it was of a deep red
colour, and its surface quite smooth, it presented an appearance
very analogous to that of the thickened mucous membrane of
the tympanum ; which, as has been stated, becomes sometimes
so much hypertrophied, as to project into the meatus, and
occupy a position nearer to the orifice than the membrana tym-
pani did previous to its destruction. The presence of the latter
membrane was in this case, however, ascertained ; by the use of
the otoscope, air was heard to enter the tympanic cavity without
passing into the meatus; and the small portion of the mem-
brana tympani which was wvisible, could be observed to be
pressed out, and rendered tense and white, when the tympanic
cavity was filled with air. It was clear, therefore, that the
diseased growth was a polypus.

The treatment pursued consisted in applying to the surface
of the polypus, thrice daily, a solution of the diacetate of lead ;
and, as I was not to have the opportunity of seeing the patient
for two or three months, it appeared desirable that the solution
should not be so strong as would otherwise have been advisable,
so only six drops of liquor plumbi were added to an ounce of
water.

June 18th.—The discharge has nearly disappeared, and ex-
amination shows the polypus to be reduced to the size of a
large pin’s head. The hearing was improved, the watch being
heard at two inches instead of only when in contact.

I had no opportunity of sceing this patient again; but some
little time after the last visit, I heard that the discharge had
ceased, and the hearing so much improved that she was con-
sidered cured.

Case X1. Globular polypus in right car, broken up by foreeps, and
a solution of liquor plumbi applied ; cure.—Master A. H., aged 16,
was first seen by me on the 13th of April, 1850. Both tonsils
were enlarged ; he had a tendency to glandular enlargements ;
and was at the time of his visit far from being in strong
health. The Aistory of the case was as follows :—At six
years of age he had an attack of scarlet fever, which left
him dull of hearing, a dulness that has increased during the
last two years and a half; has had discharge of an offensive
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character from the right ear during the last eighteen
months.

Right ear.—On inspection, a polypus was observed at the
inner extremity of the meatus, growing from its upper part,
near to the membrana tympani. The polypus was red and
globular, with a smooth ,shining surface. The discharge
removed from the meatus was white like milk, not wviseid ;
and it consisted of rounded cells similar to those excreted in
catarrhal inflammation of the mucous membrane of the tym-
panum, and the nuclei of which were rendered very distinet by
the addition of acetic acid. By aid of the otoscope, air is heard
to enter the tympanic cavity ; and in doing so, to produce a
loud sound, like that attendant upon the sudden distension of
a bladder by air. The watch was not heard over the ear, but
only when pressed upon the temple.

Left ear.—The membrana tympani was dull on its surface,
and white. Air passed into the tympanic cavity, producing
a sound similar to that in the right ear. Hearing distance, a
quarter of an inch.

April 17th.—By means of the rectangular forceps, the outer
part of the polypus was broken up; it was very sensitive, and
bled slightly. A solution of diacetate of lead in water (four
grains to the ounce) was ordered to be dropped into the ear
thrice daily, and a cantharidine cerate was applied to the nape
of the neck.

25th.—The discharge much diminished, and its offensive
odour has disappeared ; the polypus is only one-third its former
size, and the membrana tympani is seen beyond its lower
border.

May 4th.—Much the same; preseribed a solution of chloride
of zine (ten grains to the ounce) to be dropped into the ear.

16th.—The discharge has disappeared; the hearing so greatly
improved that the patient thinks he sometimes hears quite
well; the roots of the polypus alone remain. The treatment
was continued ; and when I last saw the patient, on the 13th
September, he was quite well.

In the following case, 1 adopted a more active plan of
treatment. Being aware, from actual examination, that poly-
poid growths of the nature now under consideration are ex-
tremely soft, in order to remove them more rapidly I resolved
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to apply an astringent to them of much greater strength than
those previously used ; and the complete success of this proceed-
ing was very manifest.

Case XII. Globular cellular polypus, destroyed by a strong
solution of acetate of zine.—Miss T., aged 21, of fair complexion,
and in good health, applied for advice on January 13th,
1852. The history of the affection is, that seventeen years ago,
after'an abscess behind the right ear, its hearing power greatly
diminished, and has never returned. Six months ago, a
discharge issued from this ear, which has continued without
intermission to the present period. On examination of the
right ear, the watch could be heard only when in contact, and
the meatus contained a considerable quantity of discharge, con-
sisting of tenacious thready particles of mucus, and mucous
cells. At the inner extremity of the tube, a globular-shaped
polypus, of a red colour, was discovered, attached to the upper
part of the membranous meatus, close to the membrana tym-
pani, which it wholly concealed, with the exception of a small
semi-lunar shaped portion seen at its lower border.

Left ear.—Hearing distance, one inch. Membrana tympani
white, like cartilage.

Treatment.—The right ear to be syringed out with tepid
water thrice daily, and, after each operation, four minims of a
solution of acetate of zinc (forty grains to the ounce) to be
dropped into the ear. A small portion of vesicating paper to
be kept over each mastoid process.

January 15th.—Slight pain was felt for half an hour after
three applications of the drops; and yesterday the patient
complained of a sensation as if the ears were distended. The
discharge is diminished in quantity. The polypus had a greyish
hue, bled in being touched, and appeared partially broken up.
Large particles of the acetate of zinc had collected on the
surface of the polypus.

19th.—Polypus smaller; no discharge ; has had a good deal
of ear-ache. To syringe with warm water, and omit the use of
the drops.

22nd.—The pain is gone ; there is no discharge ; the polypus
has wholly disappeared. The membrana tympani is now seen ;
its upper and posterior part is white and thick ; at its anterior
part, there are two small apertures, through which the mucous
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and devoid of sensibility. In a third instance, where 1 ohserved
the membrane to be absent, there was a thin layer of cartilage
on the surface, beneath which the bone was very hard.

The tumours are usually covered by the lining membrane of
the meatus, which is frequently thick, spongy, and less sensitive
than is natural. When, by irritation, chronic inflammation is
set up, this membrane pours forth a discharge whose odour is
most offensive.

The development of these tumours is frequently unattended
with any symptoms calculated to attract the attention of the
patient ; and therefore it is only when by their increase of size
they act as an impediment to the passage of the sonorous
vibrations to the membrana tympani, that the patient is incon-
venienced by the deafness, and secks relief. Deafness may
result in these cases, first, from a collection of cerumen or
epithelium fodging in and blocking up the small passage of
the tube left unoccupied by the tumours; secondly, a drop of
water may have entered the ear during the ordinary ablutions,
and produced the same effect ; thirdly, the growth of the tumour
may have proceeded unchecked till the entire cavity of the meatus
is filled up. In some cases, however, the growth of the tumours
produces a feeling of distension in the ear, and weight in the
affected side of the head ; while in others, again, they appear
symptomatic of, and consequent on, exostosis forming in the
deeper regions of the ears; as, for instance, in the tympanic
or vestibular cavities—a condition I have sometimes detected in
the course of my dissections. In three instances, subsequently
cited, there seemed great probability of this being the case;
and the distressing noises and sense of giddiness may probably
have depended upon the pressure exerted on the expansion of
the auditory nerve by an exostosis in the vestibule.

The only diseased substance with which the tumours are likely
to be confounded, are polypi; from which, however, by very
slight attention, they may readily be discriminated. When
inspected by means of the speculum, the polypus is seen to be
darker in colour, and glistening, from being generally lubricated
by discharge ; the osseous tumour, on the other hand, is white ;
and though smooth, free from moisture. The base of the polypus
is also generally narrow, while that of the osseous tumour is
broad. Any doubt, however, is easily removed by the use of
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the probe, which being pressed against the bony protuberance,
at once reveals its nature.

The disease under consideration may be divided into two
classes,

The first and most common is that in which the disease
appears associated with congestion of the mucous membrane of
the ear. Most of the patients who have consulted me on account
of it were in the habit of partaking freely of stimulating food
and beverages.

The second class showed symptoms indicative of disease in
the cavities containing the expansion of the auditory nerve.

I will now proceed to point out some of the modes of treat-
ment. In those cases where the tumours occupy a consider-
able space in the tube, and the deafness depends upon the
occlusion of the canal by the accumulation of cerumen or epi-
thelium, it is important at once to remove it, and prevent future
accumulations. Where water penetrates into the orifice of the
meatus, and fills up the only remaining pervious portion of the
tube, wool should be placed in the orifice of the meatus when
the patient is washing. . Should the membrane covering the
tumour, as is not infrequent, be very thick, a certain degree of
relief may be afforded by the application of remedies which
shall reduce its substance. In one case of this kind I was
enabled to increase the size of the tube, and much improve the
power of hearing, by applying a solution of nitrate of silver.

In order to diminish the size of the tumour itself, after the
avoidance of a stimulating diet, the best remedy is that usually
employed by surgeons in osseous growths, viz. iodine. This
medicine I have prescribed internally, and have applied it
behind the ear, and also to the surface of the tumours, with
great advantage. In some cases large tumours were so much
reduced as to allow of the passage of sonorous vibrations ; and
the patients regained in a measure that power of hearing of
which they had for many months been deprived.

If further experience should establish the fact that these
tumours can be arrested in their progress, especially at that
early period when the area of the tube is but slightly encroached
upon, much good may be accomplished and much suffering pre-
vented or relieved. And while there are many weighty objeec-
tions to any attempt to remove these tumours by operation or
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by escharotics, there are none to the use of iodine and the other
absorbent medicines, from which there is every prospect, by
persevering use, of successful results.

In consulting authorities on this interesting subject, the only
observations I have met with in Kramer are the following :—

“ They (polypi) are even of cartilaginous and bony hardness.

“ A stalactite-shaped growth hung from the superior surface
of the meatus, very near the membrana tympani, and was of so
remarkable a bony hardness and density, that it was impossible
to pierce it even with the sharpest knife.” *

Itard, although he states that the principal causes of the
diminution of the external auditory meatus are the enlargement
of the osseous, cartilaginous, and membranous structures form-
ing the meatus, says :—

“T have never had an opportunity of observing the enlarge-
ment (gonflement) of the osseous part of the external meatus,
and the extreme hardness which it possesses would tend to make
this kind of alteration very rare.” +

Case 1. Tumours in each car, with deafness ; tumowrs diminished
in size ; deafness cured.—June, 1848 : D. N., aged 63, for the
last few weeks has been feeling somewhat deaf, especially in the
left ear. This deafness is increased by an attack of cold, to
which the patient is subject.

Right ear.—Meatus partly filled with bony growths; one
rising from the anterior, the other from the posterior part of
the meatus. Membrana tympani dull. Hearing distance less
than that of a healthy ecar.

Left ear.—Meatus blocked up, except a small orifice, by three
tumours which project from the walls of the meatus. The space
left between these bony growths was occupied by a collection of
cerumen, which being removed, the power of hearing, though
still deficient, was to a certain extent improved.

Considering that every attack of cold increased the deafness,
and that the membrana tympani was dull,—a thickened state of
the mucous membrane seemed also indicated,—the following
course of treatment was adopted. Alterative doses of blue pill

#* On the Nature and Treatment of Diseases of the Ear. Longman. 1847.
Pl 117-

t Traité des Maladies de I'Oreille et de I'Audition. 1821, Tome i.
p. 328,
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ago he returned to England, and entirely recovered the use of
the right ear, hearing better also with the left. Within the
last four days pain came on in the left ear and rapidly increased,
followed by pain in the right ear, and so great an extent of
deafness in both ears as to require him to be shouted to.

Right ear, meatus externus.—The middle two-thirds of the
lower wall are occupied with a bony tumour filling half the
calibre of the tube.

Left ear.—Meatus externus red, and covered by discharge.
Membrana tympani white, soft, and thick, with a small orifice,
through which air passes.

Case IV. Osseous twmours in each ear ; jfeeling of conjfusion in
the head—Nov. 4, 1848: T. T., aged 38. Last year deafness
gradually came on in the left ear, with oceasional attacks of deaf-
ness in the night. This deafness has of late very much increased,
and been also attended with a feeling of confusion, and a sense
of oppression in the head.

Right ear.—Projecting from the whole of the anterior and
posterior surfaces of the external meatus, are two osseous
growths, which come into contact in the centre of the tube.
Hearing distance one foot.

Left ear~Two similar tumours likewise exist in the meatus

TWO OREEOUE TUMOURS OF THE .I\-}iTEILH!hL MEATUS IN CONTACT INTERNALLY.

of this ear; but at the superior part they have so increased as
to be in contact throughout, save a small orifice at the lower

i,
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part. The deafness in this ear had been greatly inereased by
the presence of a small quantity of cerumen, which had filled
up the small orifice just described : and its removal gave tem-
porary relief; but it was evident that the tumours would go on
increasing until the entire passage of the meatus was blocked,
unless remedial measures were at once adopted. For these no
opportunity was afforded me.

Case V. Large tumour in left car, causing deafness; diminished
by the use of todine.—Feb, 15849 : 8. I’,, aged 17, states that deaf-
ness commenced in the lett ear, about two years and a half ago,
and has been gradually progressing, till at length he cannot
hear at all with that ear. Sometimes there is a violent itching,
followed by discharge, and the tube of the ear is so sensitive,
that the least touch causes exquisite pain. There is also a con-
tinuously unpleasant sensation, as if the car were being dis-
tended. He complains of dulness of hearing in the right ear.
Has been to various surgeons and public institutions, but with-
out obtaining any relief.

Right ear.—A large osseous tumour occupies nearly the
whole of the meatus, and is attached to its upper part. It is

AN OSSEEOUS TUMOUR GROWING FROM THE UPPER WALL OF THE MEATUS, AND
OCCUPYING NEARLY THE WHOLE OF ITS CALIBRE.

covered by the dermoid lining of the meatus, which is about a
third of a line thick.

Left ear.—Healthy.
1.2
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Tincture of iodine was applied to the surface of the tumour,
as also behind the ear, and four grains of iodide of potassium
were given thrice daily for between two and three months.
Great relief was the result ; the size of the tumour diminished ;
the power of hearing greatly increased ; the tube of the ear lost
its unnatural sensibility ; and the unpleasant sensation of dis-
tension completely vanished.

Case VI. A twmour tn the vight ear, filling nearly the entire
tube ; slight profuberances in the left ear.—Nov. 25, 1848: J. 8.,
aged 65, states that ten years ago he had a gathering in the
right ear, with great pain and much discharge. Continued,
however, to hear pretty well until within about a month pre-
vious to applying to me, during which he has grown so very
deaf that he cannot hear, unless the speaker’s mouth approaches
close to the ear.

Right ear.—The external meatus contained a collection of
epithelium, on the removal of which an osseous tumour was dis-
closed, filling nearly the whole of the tube. The tumour pro-
jected from the upper and lateral surfaces, and nearly touched
the lower wall of the fube. Watch not heard in contact with
the ear.

Left ear—The lower wall of the meatus presents two slight
and quite hard elevations.

Treatment.—Alterative doses of blue pill were preseribed, and
tincture of iodine was directed to be applied behind the ears.
The result I have not heard.

Case VII. Tumour in the right ear following the cxtraction of a
polypus.—June, 1847 : Rev. J. D., aged 47, consulted me for a
continued discharge from the right ear. He stated that twenty
years previously, after the forcible removal of a collection of
wax from the right ear, he experienced great pain, followed by
an offensive discharge, that had lasted to the present time. On
examination, a large, red, and firm polypus was perceived to fill
the whole of the meatus, nearly as far as the orifice. It was
attached to the wall of the meatus, near to the membrana tym-
pani, and on its removal the latter was found to be very thick
and vascular, with a small orifice at its lower part. The dis-
charge wholly disappeared.

In July, 1857, the patient again consulted me on account of
a slight refurn of the discharge, accompanied by some degree

S S
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of pain in the right side of the head, with an unpleasant sensa-
tion of fulness and pressure in the ear. On inspection, the
meatus was found contracted to one-fourth its natural size by
the growth of osseous matter from its walls, especially an-
teriorly and posteriorly, thus leaving a mere triangular open-
ing, through which only the central part of the membrana
tympani was visible, and that was white and thick.

OESEOUE MATTER DEVELOPED FROM THE WALLS OF THE MEATUS EXTERNUS,
LEAVING A TRIANGULAR SPACE IN THE CENTRE.

I recommended the use of a strong solution of liquor plumbi
to stop the discharge from the tube, and the application of the
tincture of iodine behind the ear.

In this case there had been long standing disease of the
tympanic cavity, membrana tympani, and meatus, consequent
on local injury. The disease was attended with so great
an amount of deafness, that it appeared as if the cavities
containing the expansion of the auditory nerve might also be
implicated.

Case VIII. A protuberance of the lower wall of the meatus in
the left ear—December, 1848 : L. E. IH., aged 25, ten years
previously experienced a singing in the left ear, which during
a cold became much worse, and was attended with a feeling
of numbness. A cold has lately aggravated all the symptoms
in the left ear, and called forth a noise like a bell in the right
ear.
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Light ear.—Membrana tympani dull; hearing distance two
feet.

Left ear—Mecatus contained a large quantity of cerumen,
after the removal of which the passage was observed to be red.
At the lower wall near the membrana tympani there is a
considerable bulging of the osseous wall. Ilearing distance
half an inch.

In this case the diminished degree of hearing in the left ear
did not depend upon the enlargement of the external meatus, for
there was no doubt of a thickening of the mucous membrane
lining the tympanic cavity.

Case 1X. Osscous tumowr in the external meatus, causing d
collection of epidermis and serious cerebral symptoms ; relieved.—
J. J. 5., Esq., aged 56, consulted me on the 27th April, 1850. He
stated that when a boy he had a discharge from the right ear,
since which period he has been deaf at times, and been subject
to a noise in the ear, together with a feeling of pressure on the
head. Two months ago he complained of an attack of tooth-
ache, during which the deafness was partially relieved ; but
lately it has become worse again, accompanied by a feeling of
pressure in the ears: he has also had frequent attacks of giddi-
ness and confusion in the head. On examining the right ear,
the middle part of the meatus was seen to be occupied by a
bony tumour which fills the whole of the tube, with the exception
of a small space about three-fourths of a line in diameter, situ-
ated at its superior part. This space was observed to be closed
by a white substance, which, on being touched with the probe,
proved to be of great density. As it appeared probable that
part, at least, of the symptoms above detailed depended upon
the collection of epidermis behind the bony tumour, and its
pressure upon the membrana tympani, it was thought desirable
to attempt its removal. Small portions were picked away by
the point of a probe, and the syringe was used; it was, how-
ever, so hard that enly minute particles could be detached. A
solution of carbonate of soda was directed to be applied
constantly for some days, and then a further quantity was ex-
tracted, which mitigated the symptoms. By pursuing this plan,
the whole of the matter beyond the tumours, which was found
to be epidermis, was got rid of ; and the patient not only heard
better, but the unpleasant symptoms of giddiness and cerebral

E‘l"‘_-—---.t. S
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irritation entirvely disappeared. Judging from the large
quantity of epidermis removed in comparison with the small
space between the tumour and the membrana tympani, that
substance must have been greatly compressed, and the mem-
brana tympani also subjected to much pressure. In the
year 1852, and again in the present year, the same gentleman
consulted me on account of similar symptoms, which were
wholly removed by the use of the syringe alone.

IT. MoLLuscous Trmours.

Molluscous tumours are sometimes formed in the external
meatus, and lead to very serious results. I first met with these
tumours when*making dissections of the ear, and several speci-
mens are in my possession, which well illustrate the nature of
the disease. These exerescences seem to have their origin in
the dermis of the meatus, and they gradually increase in size
so as not only to fill the whole of the meatus, but to encroach

MOLLUSCOUS TUMOUR FILLING THE WHOLE OF THE MEATUS EXTERNUS.

upon and cause absorption of the bone. Thus, in some instances,
the lower osseous wall of the meatus is affected, and in part
absorbed, while in others the tumour extends upwards, and the
whole of the upper wall of the meatus is efficed by the pres-
sure exerted upon it. I have met with cases in which the
tumour has extended info the cerebral cavity. These cases are
liable to be overlooked, and classed with those in which there is
a simple accumulation of epidermis in the meatus.
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from the ear.—Mr. G., between 40 and 50, consulted me for a
discharge from the right ear, accompanied by deafness. On
examination the meatus was observed to be nearly full of a white
caseous-looking matter, from which oozed a discharge. By per-
severing use of the syringe, aided by the forceps, a large white
mass was removed, which was found to consist of layers of
white matter, composed of large scales, similar to those of other
molluscous tumours. On the removal of the mass the discharge
disappeared.

In bringing to a conclusion these observations on the diseases
of the external meatus, it will be well to draw attention to the
morbid conditions disclosed by the dissection of 1013 diseased
ears. They were as follows :—

Contamning a collection of cerumen . . il
Containing a collection of cerumen and epidermis : : . P
Distended and dilated by a collection of cerumen . b
Distended and dilated h} a collection of cerumen and Epl-
dermis . g . . ' . . .
Containing a cullectu.:n of cerumen and rye ﬂeeds . ; 2
Containing a collection of cerumen, the ossecous walls hemn'
absorbed in parts . ) 3
Containing a collection of cerumen ﬂ.nd epulm‘mts. thc ECTEVTES
walls being absorbed in parts . . ’ 4
Containing a collection of cerumen, the osseous w a]l:s l:-em"
absorbed in parts, so as to expose the cavities of the mastoid
cells . - ‘ . : : - 1
Containing a cullectmn of hnu:a. . - - a . - ol
Containing a collection of cotton wool : : : 3 41 a!
Containing a molluscous tumour 5
Containing a molluscous tumour, the osseous w a]ls hem" a‘l::-
sorbed in parts - - 3
Containing a molluscous tumour whu:h prc:r]ect-s thmugh the
bone into the cerebral cavity . - . 1
Containing a molluscous tumour which pru,]ects into the mastmtl
cells - . . . 2 - F o o0
_Containing a mllectmn of pus . : p . 10
Containing a collection of pus mixed w1t]1 epr.denms : 1
Having polypi growing from its walls . s . 1
Having polypi growing from its walls, the bone bemg carious 1
The dermoid layer so much atrophied as to leave the bone
denuded . : R . = = . k2
The dermoid layer hypertruphmd . : : . ; =
The dermoid layer congested . - 7
The dermoid layer soft : : 5 - . . s = |
The dermoid layer soft and red . : ; . . 3
The dermoid layer soft and detached from the hune : : - 2
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thin, and in the living subject so transparent that the dermoid
layer can be distinetly seen through its substance ; its outer sur-
face is very smooth, and capable of reflecting light ; and there is
usually seen at its anterior and inferior part, a triangular
shining spot.

THE TRIANGULAR SHINING SPOT AT THE ANTERIOR AND INFERIOR FART OF THE
OUTER SURFACE OF THE MEMBRANA TYMPAXI.

In the course of dissection, I have more than once found this
delicate epidermis to be the only layer remaining, over portions
varying from a line to a line and half in breadth, and yet
appearing to have been sufficient to close the cavity of the tym-
panum and to preserve the power of hearing nearly perfect.
The knowledge of this condition of the membrana tympani ought
to lead to a cautious use of the syringe when no cerumen is pre-
senf, since its application may cause a rupture of the epidermis.

The dermoid layer, as its name implies, is continuous with the
dermis lining the external meatus, and is situated between the
epidermis and the radiate fibrous layer. It is extremely thin,
and secretes the epidermis. Previous to the publication of a
paper by me on the structure of the membrana tympani, in the
¢ Philosophical Transactions” for 1851, it had been supposed that
the epidermis was secreted by the radiate fibrous layer. The
presence of the dermis is best demonstrated by carefully dissect-
ing, under water, the membranous meatus from the upper sur-

s e e e
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face of the osseous tube, as far as the attachment of the mem-
brana tympani; at which point the periosteum of the meatus is
seen to become continuous with the radiate fibrous lamina ; this
being cut through, the dermoid layer is detected passing down
over the outer surface of the radiate fibres, and separating them
from the epidermis. If the upper portion of this layer be
drawn gently downwards by one hand, by means of a fine needle
in the other, the delicate cellular tissue which connects 1t with
the fibrous lamina can be broken up, and the dermis removed
entire. The presence of this lamina may also be shown by
introducing between it and the radiating fibrous layer, at the
superior part of the membrana tympani, a fine bristle, by passing
which down the cellular tissue is lacerated.

<}

)
THE DERMOIN LAYER OF THE MEMBRANA TYMPANI CONTINUOUS WITH THE
DERMIS LINING THE UPPER WALL OF THE MEATUS EXTERNUS.

In a healthy state, when uninjected by blood or by artificial
means, the dermoid lamina is thin and transparent, and its struc-
ture, under the microscope, looks like areolar tissue. When
injected, however, this membrane is seen to have numerous
blood-vessels ramifying through it, so as to form an claborate
plexus : these vessels, when enlarged, impart the red appearance
to the surface of the membrana tympani so frequently met with
during life. Tt is upon the supply of nerves to this lamina that
the exquisite sensibility of the membrana tympani depends.

A knowledge of the existence of the membrane just described
is of interest to the anatomist, who recognises in it the secreting
organ of the epidermoid layer of the membrana tympani; and
to the surgeon, who through its presence is enabled to under-
stand phenomena occurring in certain diseases of the ear. There
are peculiar diseased conditions in which the dermoid layer of
the membrana tympani becomes much hypertrophied.

The proper fibrous layer of the membrana tympani can be
easily separated into two lamina, which are named from the
direction of their component fibres. Previous to describing these
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structures, it is desirable to cite the opinions of eminent anato-
mists coneerning them.

In the Croonian Lecture published in the 19th volume of
the “ Philosophical Transactions,” Sir Everard Home advanced
the opinion that the membrana tympani in the human subject
was muscular. His words are: “ When viewed in a microscope,
magnified twenty-three times, the muscular fibres are beautifully
conspicuous, and appear uniformly the same throughout the
whole surface. There being no central tendon as in the
diaphragm, the muscular fibres appear only to form the internal
layer of the membrane, and are most distinctly seen when viewed
on that side.”® The use of this radiated muscle, Sir Everard
states, is “to give those different degrees of tension to the
membrane which empower it to correspond with the variety of
external tremors.”t+ Since the first publication of this opinion
as to the muscularity of the membrana tympani, anatomists,
though generally conceding that it is fibrous, have widely
differed as to its composition. According to Mr. Quain and
Dr. Sharpey, “ It is made up of fine closely-arranged fibres, the
greater number of which radiate from near the centre to the
circumference ; but within these are cireular fibres, which are
more scattered and indistinet, except close to the margin of the
membrane, where they form a dense, almost eartilaginous ring.”f
Mr. Wharton Jones writes: “The proper membrane can be
divided into two layers—an outer thin one, consisting of radiating
fibres, and an inner thicker layer, which is less distinctly fibrous,
though when forn it does indicate a fibrous disposition, and that
in a direction opposite to the former. . . . The fibres which
cross the radiating ones are more aggregated at the centre ; they
run parallel with the handle of the malleus, and turn round its
extremity. At the circumference of the proper membrane, there
is a thick, firm, ligamentous or cartilaginous ring, which is
fixed in the groove of the bone. The ligamentous ring appears
to be formed by an aggregation of the circular fibres interwoven
with the peripheral extremities of the radiating ones.”s

By careful dissection the fibrous layers of the membrana tym-

#* Loc. cit., p. 5. T Loc. cit., p. 11.
1 Elements of Anatomy, 5th Edition, 1848, Vol, IL., p. 932,
§ Cyelopmdia of Anatomy and Physiology, Vol. IL., p. §45.
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pani may be separated into two distinet laminm, the fibres of
which have no intercommunication. The external layer may be
called the radiate fibrous lamina, since its fibres radiate from the
malleus to be attached to the cartilaginous ring ; and the internal,
the circular fibrous lamina. The radiate layer is the thicker
and stronger of the two. So readily may the layers be separated
from each other, that they are detached with more facility than
the circular layer can be freed from the mucous membrane.

(@.) The vadiate fibrous layer—If the whole of the membrana
tympani be carefully removed, there will be observed at its cir-
cumference a white, dense ring, apparently cartilaginous, which
is received into the osseous groove of the temporal bone appro-
priated to it. It will be remembered, however, that this groove
occupies only about five-sixths of the circumference of the inner
extremity of the meatus, the upper sixth being smooth instead
of grooved. The cartilaginous ring at the upper part is attached
to the malleus, the anterior extremity being inserted into the
anterior, and the posterior extremity into the posterior, part of
the cervix of this bone: to the outer surface of this ring is
attached the periosteum lining the external meatus. If the
radiate lamina be examined with a magnifying power of ten or
twelve diameters, fibres will be observed whose peripheries are
attached to the cartilaginous ring, and their other extremities to
the malleus. The uppermost of these fibres, however, must be
excepted from the observation just made ; for instead of passing
from the superior part of the ring fo the malleus, they take
their course in front of the processus brevis, and form a distinet
layer of membrane covering its outer surface. The disposition
of this portion of the radiating fibrous lamina is interesting
alike to the anatomist and surgeon, for it is observed to be
confinuous with the periosteal lining of the upper part of the

THE RADIATE FIBROUS LAYER OF THE MEMERANA TYMPANL

external meatus. Mr. Shrapnell, perceiving that this portion of
the membrana tympani was not so tense as the rest, considered
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it to be a distinet structure, and named it the “membrana
flaccida.”

Directly below the processus brevis of the malleus, the radiat-
ing fibres are attached to the ridge occupying the external sur-
face of the bone; but at this part the fibres from each half of
the membrana tympani are inserted so near to each other that no
portion of the malleus is visible when viewed exteriorly. Towards
the inferior extremity of the long process, however, the fibres
being attached to the sides and not to the anterior surface, a
small portion of the external surface of the long process, at its
inferior part, is left bare and in contact with the dermoid layer ;
as may be distinetly seen in the healthy living ear by the aid of
the speculum auris and a magnifying lens. The fibres extending
from the malleus, and forming the posterior, are one-fourth
larger than those forming the anterior segment of the membrane.
The thickest part of this layer surrounds the extremity of the
long process of the malleus, and the most attenuated lies between
the posterior margin of the long process of the malleus and the
circumference of the membrana tympani.

Strueture of the radiate laming.—The fibres composing the
radiate lamina, when examined in a fresh state by the microscope,
are translucent, and, with the exception of a few transparent
globules, present no peculiarity of structure. The longitudinal

THE FIBRES COMPOSING THE RADIATE FIBROUS LAMINA (MAI}KIFIED ARBOUT
300 DIAMETERS).*

parallel wavy lines, however, characteristic of ordinary fibrous
membranes, are absent. The fibres are flat, and vary from ;55

* In the other drawings from the microscope, the same magnifying power was
used,
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sents an indistinet appearance of fibres intermixed with oval-
shaped nuclei. Under acetic acid this structure loses its white
aspect, becomes translucent, and discloses a great number of the
oval nuele1,

(b.) The circular fibrous lamina—This membrane, as previously
stated, is attached to the radiating fibres by fine cellular tissue,
and can be readily separated ; for, as before observed, the fibres
of each lamina are quite distinet and never intermingle. As its
name implies, this lamina consists of ecircular fibres, which are
firm and strong at the circumference, but so attenuated towards
the centre, as to be detected only by careful observation. The
strong fibres at the circumference of the layer form a complete
circle, and are attached to each side of the body of the malleus,
and to the sides of the upper third of the processus longus.

THE EXTERNAL SURFACE OF THE CIRCULAR FIBROUS LAMINA; THE FIBRES BEING
ATTACHED T0 THE PROCESSUS LONGUS OF THE MALLEUS. I:SLIGHTLY MAGNI=-
FIED.) '

When closely examined by a magnifying power of thirty to
forty diameters, the circular fibres are seen to be intersected by
others of an extremely delicate character, which, inereasing in
number towards the centre of the lamina, become there so inti-
mately blended with the circular fibres that the latter are not
easily distinguishable. The central thin portion of the eircular
lamina i1s not attached to the malleus, but the fibres from each
side are continuous, and form a membranous layer by a series
of concentric fibrous circles ; the outer surface being in contact
with the inner surface of the lower half of the long process of
the malleus, to which it adheres by loose cellular tissue. The
circular fibrous lamina is entirely unconnected with the cartila-
ginous ring into which the radiating fibres are inserted ; but is
continuous with, and may be considered a modification of, the
periosteal lining of the tympanic cavity. When the lamina of
circular fibres is detached from the radiating layer, it will be
found slightly concave externally, though less so than the outer
layer. In its separate condition it is also not quite so concave as
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2nd. The dermis is continuous with the dermis of the
meatus.

drd. The fibrous lamina consists of the radiale fibrous lamina,
which is a prolongation of the periosteal lining of the external
meatus ; and of the circular fibrous lamina, a prolongation of the
periosteum of the tympanum.

4th. The layer of mucous membrane forms part of the lining of
the tympanic cavity.

Previous to considering the functions of the fibrous laminea of
the membrana tympani, it is desirable to advert to another point
in the structure and relations of this organ. It has been already
stated that the membrana tympani is attached, at its circumfer-
ence, to the temporal bone, and, at its central part, to the
malleus, which latter bone is so suspended by means of the
processus gracilis and the short process of the incus, that the
long process can move inwards towards the tympanic cavity, and
outwards towards the meatus. It must be evident, therefore,
that in order to prevent the concave membrana tympani, with
the above attachments, from remaining in a state of relaxation,
either the tensor tympani muscle must be in a state of continual
contraction, or some other provision must exist for retaining the
membrana tympani in the moderately tense condition fitting it
to receive the sonorous undulations. This provision actually
exists, and, as far as I am aware, has hitherto escaped the atten-
tion of anatomists: it is the tensor ligament of the membrana
tympani.

The ligament in question is about three-fourths of a line in
length, and is attached internally to the cochleariform process,
and externally to that part of the inner surface of the malleus
where the long process joins the neck. In the inferior of this
ligament, which is tubiform, is placed the tendon of the tensor
tympani muscle. Anteriorly the ligament is thin, consisting of
very delicate fibres ; but the remainder is thick, dense, and com-
posed of firm ligamentous tissue. So long as it remains enfire
and the membrana tympani uninjured, the latter structure
retains its natural degree of concavity and tenseness: but when
the ligament is cut through, or there is a solution of continuity,
resulting from disease, the membrana tympani becomes very
flaccid, even though the tendon of the tensor tympani muscle
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remains entire. When the tensor tympani muscle is pulled, in
a preparation of the parts, the membrana tympani is rendered
very tense, and the tensor tympani ligament relaxes; but so
soon as the muscle relaxes, the membrana tympani returns to
its usual state, and the ligament again becomes tense.

THE ATTACHMENTS OF THE TENSOR TYMPANI LIGAMENT; THE TENDON OF THE
TENSOR TYMPANI MUSCLE IS DRAWN UPWARDS 850 AS TO LEAVE THE LIGA-
MENT ISOLATED. I:::'-LIEHTLY MAGNIFIED.}

Ow the functions of the fibrous lamine of the membrana tym-
pani.—It is obvious that one use of the fibrous laminz of the
membrana tympani is to present a firm but delicate membranous
septum for the reception of sonorous undulations. The arrange-
ment of the two sets of fibres at right angles to each other, has
the effect of imparting great strength, combined with extreme
delicacy and tenuity, to the membrane. As stated, there is no
evidence to prove that the fibres of which the membrana tym-
pani is composed possess in themselves any contractile power ;
neither do the component fibres of the laminwe appear to evince

.- more than an extremely slight degree of elasticity. An exami-

nation, however, of the structure after death, shows that it has
an inherent power of returning to its natural state after being
unusually distended. Thus, if the membrana tympani be
exposed without interfering with its natural state of tension,
and the canal containing the tensor tympani muscle be laid
open, so that the muscle can be drawn towards its origin, the
external concavity of the membrana tympani can be increased
till it becomes very tense ; but as soon as the muscle is let go,
the membrana tympani will be observed to resume its former
condition. This action is explainable partly by the slight elas-
ticity of the circular cartilaginous band, into which the peri-
pheral extremities of the radiating fibres are inserted, and
partly by the slight elasticity of these fibres themselves; but
more especially by the peculiar arrangement of the ecircular
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fibrous lamina, which has always a tendency, when left to itself,
to assume a more shallow form. Thus when the membrane is
rendered very concave, the circular fibres are slightly separated
from each other ; but when the exira tension ceases, the fibres
intersecting the circular ones aid in drawing the latter together
again.

The disposition of the central region of the circular lamina
also assists it in bringing back the membrana tympani to its
natural state after tension by the tensor tympani muscle. It
has been stated that the middle part of these circular fibres,
instead of being attached to the handle of the malleus, is
applied against its inner surface, and thus the membrane is
further rendered tense by the pressure of the long process of the
malleus against its outer surface during the action of the tensor
tympani muscle ; and when this muscle ceases to act, the central
part of the circular layer reacts on the malleus and constrains it
to resume its usual position. Besides the office of bringing the
membrana tympani to its natural state after the action of the
tensor tympani muscle, the circular fibrous layer would appear to
be always acting as an antagonist to the tensor tympani liga-
ment ; so that by the continued action of fhese two tissues—the
one drawing it inwards, the other outwards—the membrana
tympani is kept in a state adapted to receive all the ordinary
sonorous undulations, independent of any exercise of muscular
power.

The functions of the membrana tympani—Anatomists gene-
rally consider that the use of the membrana tympani is to
receive the sonorous undulations from the air of the meatus, and
conduct them to the ossicles, by which they are conveyed to the
labyrinth. Whether vibrations are conducted to the labyrinth
through two media, or through the air alone, there can be no
doubt that the membrana tympani is the agent whereby the
vibrations are conveyed from the meatus externus to the tym-
panum. I shall, in a future part of this volume, try to prove
that another function of the membrana tympani is, in conjunc-
tion with the muscles and bones of the tympanum, to act as the
analogue of the iris of the eye: and thus, firstly, shut out from
the internal ear, or at least modify, the effect of loud vibrations;
and, secondly, render the ear susceptible of the more delicate
undulations.






CHAPTER IX.
THE MEMBRANA TYMPANI (continued).

THE EFIDERMOID LAYER— DEEMOIL r..’..‘L'EH-—-—{{I} ACUTE INFLAMMATION—TREAT-
MENT—CASES— () CHRONIC INFLAMMATION —CASES—(¢) ULCERATION-—CASES,
FIBROUS LAMINE—(@) ACUTE INFLAMMATION—(#) CHRONIC INFLAMMATION
—(¢) UVLCERATION—(d) CALCAREOUS DEGENERATION—(€) RELAXATION OF
THE MEMBRANA TYMPANI—TREATMENT—CASES.

Ix describing the diseases of the membrana tympani, T shall
speak 1n succession of its epidermoid, dermoid, and fibrous layers,
leaving the consideration of the mucous layer till the diseases
of the tympanic cavity come under review.

1. The Epidermoid Layer.—This layer is sometimes secreted in
such large quantities as to form a mass several lines in thickness
on the outer surface of the dermis. In some cases I have known
this mass to be composed of six or seven laminz, closely packed
upon each other. The symptoms attendant upon this accumu-

EPIDERMOID LAYER OF THE MEMBRANA TYMPANI HYPERTROPHIED. (MAGNIFIED
THREE DIAMETERS.)

lation are analogous to those of accumulation of epidermis in the
meatus ; there is also often a great degree of cerebral irritation
from the pressure on the chain of ossicles. The treatment is
similar to that employed where there is accumulation of epider-
mis in the meatus externus. A syringe and warm water are
usually sufficient to loosen and bring away the mass. Should
they not be so, a few drops of water or soap and water, dropped
into the meatus for a day or two, will loosen and facilitate the
removal of the mass. As a general rule, the symptoms of deaf-
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ness and discomfort in the head wholly disappear with the
extraction of the collection.

IL. The Dermoid Layer.—This layer of the membrana tympani,
like the dermis of the meatus, is subject to acute and chronie in-
flammation, and also to ulceration. On account of the intimate
_relations existing between the dermoid and fibrous layers of the
membrana tympani, it is of great importance to put a stop to
these affections of the dermis, since they are apt to be prolonged
to the deeper-seated layers of the organ.

(a.) ACUTE INFLAMMATION OF THE DERMIS.

Acute inflammation of the dermis usually occurs in debilitated
subjects, and is produced by the application of cold, or cold
water, or any foreign body to the surface. The exciting causes are
sudden exposure to cold air after being in a warm room, or cold
water finding its way into the ear while bathing ; often also it
arises from the extension of inflammation from the dermis
covering the meatus. The symptoms of this kind of inflamma-
tion are slight pain at the bottom of the meatus (aggravated by
coughing, sneezing, and at times by swallowing), also not unfre-
quently an itching, with slight dulness of hearing. On ex-
amination the outer surface of the membrana tympani is seen to
be dull, and the dermoid layer opaque ; its blood-vessels being
distended with blood. All the vessels bordering on the malleus
are very much larger than natural, and frequently form two red
lines, one running on each side of the long process of the mal-
leus. After a few days a discharge of mucus often takes place.
This affection, if left unsubdued, is apt to advance to ulceration,
and the fibrous layers are also liable to be destroyed.

Treatment—The treatment 1s very similar to that for acute
inflammation of the dermoid meatus. One or more leeches
should be applied to the margin of the orifice of the meatus,
warm water should be syringed into it thrice or oftener daily,
hot fomentations used all around the ear, and, if requisite, ape-
rient medicines and calomel administered. Most usually the
inflammation (seldom accompanied by discharge, though a small
quantity sometimes issues from the surface of the membrane)
soon suecumbs to this treatment, and the fibrous laminz escape
uninjured.
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Case 1. Aecute inflamnmation of the dermoid layer of the mem-
brana tympani.—G. W., Esq., aged 60, consulted me on February
15th, 1853, on account of pain in his right ear.

History.— Without assignable cause, slight pain occurred in
the right ear several days ago, which has remained till now,
being aggravated at times. It is increased by coughing, and
slightly when swallowing. A sensation of fulness is also com-
plained of. On examination, I found the dermoid layer of each
membrana tympani to be more opaque than natural, and nume-
rous blood-vessels, especially at the upper part, were observed to
be distended with blood. There was but slight diminution in
the power of hearing.

Treatment.— As the pain was not very severe, the ear was
ordered to be syringed out with warm water twice daily, a
linseed meal poultice to be applied over the ear at night, and a
stimulating liquid to be rubbed over the back of the ear. The
pain gradually ceased, and the membrane returned to its natural
state.

Case I1, Acute inflammation of the dermoid layer of the mem-
brana tympani.—B. 8., FEsq., a medical man, aged 48, saw me
in February, 1852,

History.—When a student, twenty-six years previously, he
had an attack of cold, and became suddenly deaf in both ears,
but recovered in the course of two months. Sixteen years ago
had an attack of vertigo, and suddenly lost the use of the left
ear: the hearing partially returned, but still remains dull. A
fortnight before consulting me he had relaxation of the throat,
with an uncomfortable feeling in the left ear, and again became
dull of external hearing, though the sound of his own voice was
like thunder. On eramination, the membrana tympani was
observed to be swollen and much redder than natural ; its blood-
vessels being large and distended. Watch heard at a distance
of two feet.

Treatment.—Slight counter-irritation was kept up behind the
ear, and a cooling lotion applied to the meatus for ten days ; at
the end of that time the patient quite recovered.

Case ITI. Acute inflammation of the dermoid layer of the mem-
brana tympani. Discharge of viscid mucus.—Master S., aged 3,
was brought to me by his father, a physician in London, on the
19th April, 1853.
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History.—A few days previously, when not feeling very well,
complained of slight pain in each ear, which continued for two
days, and was followed by a discharge of mucus, with slight
dulness of hearing. The latter symptoms have remained until
the present time. '

On examination, each external meatus was observed to be par-
tially filled with matter, which was removed by the syringe, and
found to be composed of masses of mucus, similar in character
to those issuing from the meatus in cases of acute inflammation
of the dermis. They were more flocculent, whiter, but not so
elongated as in the secretion from the mucous membrane of the
tympanum. After the meatus had been cleansed, the outer sur-
face of the membrana tympani was seen to be of a deep red
colour, and to project outwards into the cavity of the meatus.
More minute inspection showed that this red appearance de-
pended upon the tumefaction of the dermoid layer of the mem-
brane, which being denuded of epidermis, the processus brevis
of the malleus was observed at the uppermost part. The hearing
was very dull.

Treatment.—A leech was ordered to be applied to the margin
of the orifice of each meatus, and hot poultices to be kept over
the ears. By these means the pain was subdued, and the inflam-
matory symptoms abated. In the course of three days a small
portion of vesicating paper was applied behind each ear. The
power of hearing returned by degrees, the discharge disappeared,
and the dermoid membrane regained its natural appearance.

Case IV. Aeute inflammation of the dermoid layer. Secretion
of mucus.—A. Moorman, aged 58, was admitted under my care
at the St. George’s and St. James’s Dispensary, on May 24th,
1850.

History.—During the last five months has felt much debili-
tated. * About seven weeks previous to seeing me, pain suddenly
attacked the right ear, and was followed by a * steaming and
hissing sound.” After this sound had remained for three weeks,
a discharge issued from the ear, which has continued to the pre-
sent time, accompanied by a good deal of itching, and by a
sensation as of something grinding within the ear. On ezami-
nation, the watch was only heard when in contact with the ear ;
the dermoid layer of the membrana tympani was observed to be
flat, red, and very much swollen ; and there was a watery dis-
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charge, consisting principally of epidermoid cells. The surface
of the meatus was rather redder than natural.

Treatment.—The ear to be syringed with warm water twice
daily ; and vesicating paper to be applied each night behind
the ear.

May 31.—Better ; the noise less loud ; the power of hearing
increased.

June 7.—Improves daily : the quantity of discharge is much
diminished ; and the noises have ceased, with the exception of
short oceasional attacks. The membrana tympani is recovering
its natural aspect.

(5} SIMPLE CHRONIC INFLAMMATION OF THE DERMOID LAYER,
WITH OR WITHOUT AN ACCUMULATTION OF EFIDERMIS.

This affection is also commonly produced by cold, but is of
little importance, excepting when it results in the secretion of
large quantities of epidermis. A simple tumefaction of the der-
moid layer usually affects the hearing power too slightly to
cause the patient to apply for relief: in many instances where
the layer has been hypertrophied, the patients have suffered no
inconvenience. If, however, it becomes so tumefied as to render
the membrana tympani tense, then a perceptible deafness is in-
duced. In the majority of cases of hypertrophy of the dermoid
membrane, there co-exists a thickening of the mucous mem-
brane of the tympanum, which causes the deafness. The pre-
sence of several layers of epidermis on the outside of the dermis,
is also a source of considerable deafness, and very frequently of
uncomfortable sensations in the ear and head.

Case 1. Simple chronic inflammation of the dermoid layer,
with an accumulation of epidermis on its surface.—Colonel T.,
aged 45, strong, and in good health, consulted me on July Ist,
1855, on account of a buzzing sensation in both ears, especially
in the right, which had lasted for three months, accompanied
by a feeling of oppression in the head and dulness of hearing.
On examination, the watch was heard only when in contact
with the ear, and a large quantity of epidermis was observed at
the bottom of the meatus. By means of the syringe, several
layers were extracted, and the surface of the dermis, which was
red and thick, exposed. On the removal of the epidermis, the
noises and unpleasant sensation in the head vanished, and the
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hearing was much improved; the hearing distance with the
watch being six inches.

Case I1. Chronic inflammation and hyperérophy of the dermoid
layer—1I. J., Esq., aged 25, visited me on March 29, 1853, on
account of dulness of hearing.

History.—Five years ago, after a large portion of cerumen
had been scooped out, had irritation in the ears, and remained
deaf for some time afterwards. Three months ago, when suffer-
ing from deafness, was relieved by the use of the syringe ; lately
the left ear has again become dull, and he has complained of pain
in it, and in the left side of the face. On eraminafion, the right
ear heard the watch at a distance of two inches ; the left at the
distance of an inch. The dermoid layer of each membrana tym-
pani was hypertrophied, and that of the left ear was very red.

Treatment.—A slight discharge was kept up from the surface
of each mastoid process, and a weak solution of nitrate of silver
(gr.v. ad. 5j) was applied to the surface of the affected membrane.

April 9.—Hearing improved. The watch is heard by the
right ear at a distance of three inches; by the left, at a distance
of seven inches.

[:t.‘r.:} CHRONIC CATARRHAL INFLAMMATION OF THE DERMOID LAYER.

This form of inflammation is far from being rarve. Like the same
disease of the dermoid layer of the meatus, it often occurs in
children out of health, and also results from the application of
cold to the surface of the membrane. It very frequently takes
its origin in an attack of acute inflammation, which, instead of
subsiding, becomes chronic. The discharge usually consists of
the epidermoid cells, which are thrown off in conjunction with a
quantity of fluid, instead of forming a distinet epidermoid layer.
- On removal of the discharge, the dermis is found to be swollen,
and entirely denuded of epidermis; the colour of the surface
varying from a deep to a palish red. The cases of this disease
require the deepest attention, since they are apt to terminate in
the formation of granulations or of polypi on the surface of
the membrane, or in ulceration ; the latter process endangering
the fibrous laminz. This affection is also not unfrequently
assoclated with a corresponding one of the dermoid layer of the
meatus ; which may be subdued without the disease of the mem-
brana tympani being cured.



R

THE MEMBRANA TYMPANI. 143

Case 1. Chronic catarrhal inflammation of the derinoid layer,
with thickening of the mucous membrane of the tympanwim.—Rev.
W. A., =t. 32, visited me on the 18th of November, 1854,

History.—Since childhood the left ear has been useless.
During the past year the right ear has been dull of hearing at
times, and he has complained of irritation of the ear, for which
he has been in the habit of using an earpick. Lately his
deafness has so increased, that he has to be loudly spoken to
within a yard of the head, and also complains of a discharge
from the right ear. On eramination, the dermis of the meatus
in the right ear was observed to be red, while the dermoid layer
of the membrana tympani was partly red and partly white:
there was also an abundant discharge of mucus.

Treatment.—The ear to be syringed out with warm water
thrice daily, three leeches to be applied to the orifice of the
meatus, and vesicating paper to be kept behind the ear.

Nov. 26.—Much better : thinks he now hears as well as he
has done for some years. The dermoid layer of the membrana
tympani is less red : the discharge is less abundant.

Case 11. Catarviial inflammation of the dermoid layer after
bathing.—Miss J. G., ®t. 27, consulted me on September 15,
1855, on account of a dulness of hearing in the left ear, with
discharge.

History.—A year previously, immediately after bathing in the
sea, felt a slight pain in the left ear, which continued for three
or four days, and was followed by a discharge, which has
remained until now, accompanied by a dulness of hearing. On
examination, the surface of the dermoid layer of the membrana
tympani was found to be covered with discharge, which being
removed, the membrane was seen to be red, and its blood-vessels
distended. Under the same treatment as in the last case, the
patient was cured in two months.

Case 111. Catarrhal inflammation of the dermoid layer after
measles. Polypoid growth from the surfuce—Miss M. E. 8., aged
10, not strong, was brought to me on April 2, 1853.

History.—Three years previously had an attack of measles,
followed by discharge from the left ear, and considerable dulness
of hearing in both. Eight months ago had an attack of low
fever, which remained for two or three months, and much in-
creased the deafness. At the present time has to be spoken to
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distinctly within a yard of the right ear. Every night there is
discharge, and a certain amount of ear-ache. Is better in warm
weather.

On eramination, there was found in the right ear a large
quantity of discharge, which being removed, the dermoid layer
was observed to be much hypertrophied, and red growths
covered considerable portions of it, especially posteriorly. Hear-
ing distance four inches.

GRANULATIONS ON THE S8URFACE OF THE DERMOID LAYER OF THE MEMBRANA
TYMPANI. ESEE}T THROUGH THE SPECULI.‘!‘I,}

Left ear.—Membrana tympani white at the upper part, and
the dermis much thickened : discharge abundant : hearing dis-
tance half an inch.

Treatment.—A solution of chloride of zine, two grains to the
ounce, was injected into each ear daily, and a discharge was
kept up from the surface of the mastoid process. Under this
treatment the discharge disappeared, and the power of hearing
was greatly improved.

Case IV. Catarrkal inflammation of the dermoid layer, follow-
ing measles.—Master M. N., aged 6, pale, thin, and of a scrofu-
lous diathesis, was brought to me on the 12th of May, 1851, on
account of a discharge from the right ear.

History.—Since infancy has been subject to attacks of ear-
ache : five months ago had an attack of measles, followed by a
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discharge from the right ear, which, though diminishing at
times, has never wholly ceased. No dulness of hearing has
been perceived.

On examination, the hearing distance of the right ear was
found to be reduced to four inches; the meatus contained a
large quantity of offensive discharge ; the outer surface of the
membrana tympani was flat ; the dermis was white, and much
thickened.

Treatment.—Tonic medicines were administered; the ear
syringed out with half a pint of tepid water thrice daily, and
afterwards with a solution of tannin, three grains to the ounce ;
and a stimulating liniment was rubbed over the mastoid process
twice daily. This treatment, persevered in for two months,
removed the discharge, diminished the hypertrophy of the
membrane, and improved the power of hearing. The patient
was brought to me three or four times subsequently, suffering
from a recurrence of the attack, but it always yielded to similar
treatment.

(d.) ULCERATION OF THE DERMOID LAYER OF THE MEMBRANA
TYMPANI.

Ulceration of the dermoid layer is an affection only occasion-
ally met with, and is either the result of long-continued catarrh
of the dermis, or of the application to its surface of irritating
matters, or of cerumen. The symptoms are very similar to
those described in the previous section ; there is, however, fre-
quently a discharge of blood, and the pain is more severe.

Case 1. Uleeration of the dermoid layer from the presence of
cerumen.—Mrs. G., aged 40, saw me on May 26th, 1855,

History.—Fourteen days previously she had a singing in the
left ear, which came on suddenly after fatigue, and has remained
until the present period ; it is accompanied at times with confu-
sion in the head.

On eramination, the meatus was found to be full of cerumen,
and the watch was only heard when in contact with the ear.
On removing the cerumen by a syringe and warm water, the
outer surface of the membrana tympani was observed to be red.
At its anterior part there was a small surface, about three quar-
ters of a line in diameter, where the dermis had been wholly
destroyed by ulceration ; and there was also a small depression,

L
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at the bottom of which the membrane was red. Hearing dis-
tance reduced to eight inches. No applications were made, and
the ulcer healed in a few days.

Case 11. Ulceration of the dermoid layer ; fibrous layers ex-
posed.—J. A., Hsq., aged 35, was sent to me on March 26, 1850,
by Mr. Mossop, of Whitehaven.

History.—Twenty years ago, had a polypus in the right ear,
which was removed ; but it grew again, and was a second time
removed ; since the last removal has had discharge at times
from this ear. Three years previously had a severe cold, was
very deaf for a week, and then gradually recovered; but since
that attack has been very deaf during a cold. Is at present
suffering from a cold, and is so deaf as to require to be loudly
spoken to close to him.

Right ear.—On examination, the surface appeared to be red,
and at the posterior part there was a small depression, from
which the dermoid layer had been eroded by ulceration. When
the tympanie cavity is distended, there is an outward bulging
of the fibrous layers through the orifice in the dermis. Watch
heard when in contact with the ear.

Left ear.—The dermoid membrane is white and thick, and
discharge issues from its surface. Hearing distance half an inch.

Treatment.—A discharge was kept up over each mastoid
process, and small doses of blue pill were administered: by
degrees the hearing slightly improved.

Case T11. Uleceration of the dermoid layer. Discharge of blood.
—M. 8. Chambers, aged 7, was admitted under my care at the
St. George’s and St. James’s Dispensary, on January 18, 1850.

History.—A year and a half ago suffered from an attack of
small-pox, from which she was very ill for six weeks. A few
months after the attack, discharge suddenly issued from both
ears, and has continued ever since, being very offensive, and at
times mixed with blood : has lately been also subject to itching
in the ears, ear-ache, pains in the forehead, and giddiness. On
examining the right ear, its surface was observed to be red and
tumefied, and there was an orifice, at the anterior part, through
the whole of the laminze.

Left ear.—The dermis is of a deep red, and its central portion
has been destroyed by ulceration: when the tympanic cavity
is distended with air, the fibrous layers bulge outwards.
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The treatment consisted in the administration of tonies; in
keeping up a discharge from the surface of the mastoid process ;
and in the use of gentle astringents. After several wecks the
discharge gradually diminished, and all pain ceased.

3. The fibrous lamine.—Although the two fibrous lamine are
so distinet in their structure and relations, their diseases are
so similar, and they are usually so equally affected, that it is
desirable to consider them together. The diseases to which
they are liable are:—Acute inflammation, chronic inflamma-
tion, hypertrophy, ulceration, and calcareous degeneration.

(@.) ACUTE INFLAMMATION OF THE FIBROUS LAMINZE.

When the fibrous layers of the membrana tympani are
the seat of acute inflammation, the mucous membrane of
the tympanum is usually similarly affected, which renders it
difficult to define the symptoms of acute inflammation of the
fibrous layers. This affection is usually excited by cold air
striking the outer surface of the membrane: hence the sud-
denly passing from a heated room into cold air, especially in an
easterly wind, often produces it. As in inflammation of the
mucous membrane of the tympanum, there is commonly
the predisposing cause of debilitated health. The symptoms
of this affection are a tickling sensation deep in the ear,
often accompanied by involuntary movements of the mem-
brana tympani, consequent on the irregular action of the tensor
tympani muscle. This sensation increases, and a severe lancinat-
ing pain ensues, which is increased by the act of deglutition,
the use of the handkerchief, coughing or sneezing. On erani-
nation, the surface of the membrane is seen to be shiny, its
colour more leaden than usual, tinged frequently with a reddish
hue, from the distension of its vessels with blood. The affection
commonly ends in resolution, but sometimes ulceration ensues,
which will be afterwards described.

The treatment of this form of acute inflammation consists in
the use of leeches to the margin of the orifice of the meatus,
followed by hot fomentations and poultices; while calomel and
opium are administered internally. Cases of this disease will be
given under “acute inflammation of the mucous membrane of

the tympanum.”
L 2
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(.) CHRONIC INFLAMMATION AND HYPERTROPHY OF THE
FIBROUS LAYERS,

In this affection, the fibrous layers continue for some time
congested, or become opaque. This disease will be treated of at
length under the head of ““rigidity of the membrana tympani.”

{{3.} ULCERATION OF THE FIBROUS LAMINJE OF THE
MEMEBRANA TYMPANI.

This affection commonly originates either in acute or chronie
catarrhal inflammation of the dermoid layer ; but sometimes it is
the result of primary acute inflammation of the fibrous layers.
It usually occurs in persons of debilitated health, and is often
attended with considerable constitutional irritation. When it
originates in catarrh of the dermoid layer, that membrane be-
comes destroyed in parts, and the outer surface of the radiate
fibrous lamina is exposed to view. If in this state the mem-
brana tympani be examined with a speculum and a strong light,
the radiate fibrous layer is seen to form the floor of a depres-
sion, the margins of which are formed by the dermoid layer. In
some cases this surface is covered by deep red granulations; in
others, large portions of the fibrous laminz are exposed, which
pour out an abundant discharge without the presence of any gra-
nulations. After some of the fibres of the fibrous lamine are

THE MEMBERANA TYMFPANI FALLEN IN TOWARDS THE PROMONTORY, FRDM
WEAKNESS OF THE FIBROUS LAMINJE. {SEEH Ix SE{:’I‘II‘IH.}

destroyed by the ulcerative process, the remaining fibres are
so much weakened that the whole lamina falls inwards towards
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the surface of the promontory, and thus the size of the tym-
panic cavity is greatly diminished. In other instances, a great
portion of the fibrous lamina is entirely destroyed, and the
mucous layer alone remains; or portions of all the laminwm are
eroded, and a perforation is the result. Upon inspection, a case
of perforation of the membrana tympani, produced by ulcera-

THE MEMHBRANA TYMPAN] FALLEN IN TOWARDS THE PROMONTOIY, FHROM
WEAKNESS OF THE FIBROUS LAMINJE, EEEH."{ FROAM “’l'l']IUI.'T.:I

tion of the fibrous lamine, and advancing from without in-
wards, can always be distinguished from a case of perforation
originating, as it more commonly does, in catarrh of the mucous
membrane of the tympanum, and advancing from within out-
wards. In the latter class of cases, the margin of the orifice
is sharp, smooth, and well defined ; its shape is usually round
or oval ; and the remaining portion of the membrane, retain-
ing its natural plane, is smooth : whereas, in cases of perfora-
tion from ulceration of the dermoid and fibrous layers, the
margins and form of the orifice are irregular; and the plane

AN ORIFICE IN THE MEMBRANA TYMPAXI PRODUCED BY ULCERATION OF
THE FIBROUS LAMINE.
of the remnant of the membrane, deviating from the natural
state, is often funnel-shaped, and very concave externally.
Ulceration of the fibrous layers of the membrana tympant
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once established is liable to remain during many years, and is
one of the diseases hitherto comprised under the term * otor-
rhea.” Sometimes a large part of the substance of the fibrous
layers is entirely effaced, and the outer surface of the mucous
membrane pours out a secretion. A singular accompaniment of
this affection of the fibrous laminz is a contraction of the carotid
canal. T have so frequently found this condition where the
membrana tympani has been ulcerated, and so rarely met with
it under other cireumstances, that I am induced to consider it as
connected with the ulceration. The fieafment to be pursued in
cases of uleeration of the fibrous lamins, consists in washing out
the meatus frequently with warm water, and in applying, by
means of a syringe, a weak solution of the nitrate of silver, or
some other astringent, to the part affected. If the membrana
tympani has been perforated, the use of an artificial membrana
tympani will often be of service. A slight discharge should
also be kept up from the surface of the mastoid process. Con-
currently with these local applications, measures should be taken
to strengthen the general health.

Case 1. Uleeration of the fibrous lamine of the membrana tym-
pani—W. W., aged 50, a medical man, residing in London,
consulted me, in 1852, on account of a long-standing discharge
{rom the left ear, accompanied by deafness.

History.—In early life, after repeated attacks of ear-ache, a
discharge flowed from the left ear, which has not ceased for

THE FIBROUS LAYER2 OF THE MEMBRANA TYMPAXI ULCERATED OVER A SMALL
EXTENT AT ITS ANTERIOR FART. THE MUCOUS MEMBRANE, REMAINING, FORMS
A SMALL CUL-DE-SAC; SEEN EXTERNALLY. THIS ILLUSTREATION, FROM A

PREPARATION IN MY MUSEUM, GIVES AN IDEA OF THE NATURE OF THE
DISEASE,

more than a week or two at a time since that period. Lately
there has been at times great deafness, producing extreme incon-
venience, as the right ear has been useless during many years.
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Upon syringing the left ear, a large quantity of offensive matter
was removed, and the membrana tympani became distinetly
visible. TIts circumference was in a natural state, but at the
central part the dermoid and fibrous layers had been destroyed
by ulceration, so as to disclose the outer surface of the mucous
layer. Instead of forming a septum in the situation of the
natural organ, the membrane was nearly in contact with the
outer surface of the promontory. Upon the patient swallowing
with closed nostrils, the mucous membrane was observed to
bulge outwards, and form a kind of bubble, which remained
until the act of swallowing was repeated with the mnose open,
when the membrane again fell inwards. During the time the
membrane projected outwards, the hearing power was greatly
improved ; but diminished as soon as it fell inwards.

The treatment consisted in syringing out the ear twice daily,
so as to remove the discharge, in applying a weak solution of
nitrate of silver to the outer surface of the membrane, and in
keeping up a slight counter-irritation over the mastoid process.
The result was, that the power of hearing improved, and the
condition of the mucous membrane became so much strengthened
that, instead of falling inwards towards the promontory, it was
able to form a tympanic cavity. So long as that remained, the
hearing was excellent; but if from any cause the mucous
membrane fell inwards, the performance of the act of deglutition,
during the closure of the nostrils, immediately restored it to its
natural position, and improved the hearing.

Case 11. Uleeration of the fibrous lamine of the membrana tym-
pani.—DMus. E. C., aged 33, consulted me in June, 1850, on account
of deafness in both ears, accompanied by giddiness and discharge.

History.—Twenty years previously she had a bad cold, fol-
lowed by deafness and a discharge from both ears ; and the latter
has continued to the present time. Has been subject to attacks
of ear-ache, usually followed by an increase of the discharge,
which, during a cold, is much more abundant, often becoming
very offensive. During the last year has been much worse,
complaining of much singing in the head, and giddiness. She
requires to be distinctly spoken to within the distance of a yard.
On evamination, a quantity of fluid discharge having been
removed from each meatus, the right membrana tympani at the
posterior and lower part appeared white and thick, while the
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anterior and upper part had fallen inwards, and appeared as if
attached to the promontory ; its outer surface was uneven, and
poured out the discharge ; air passed through the Fustachian
tube. Hearing distance two inches.

Left ear.—Hearing distance one inch. The upper half of the
membrana tympani had fallen inwards, was red, and poured out
a discharge. The freatment consisted in keeping up a discharge
from the back of the neck, in syringing out the ears twice daily,
and in applying a solution of nitrate of silver (gr. xx ad 3j) to
the surface of the membrane. This treatment was pursued
during two months : the discharge gradually disappeared ; and
the hearing was greatly improved.

(d.) CALCAREOUS DEGENERATION OF THE FIBROUS LAMINZE
OF THE MEMBRANA TYMPANL

The fibrous lamine of the membrana tympani frequently
undergo calcareous degeneration. This change occurs at all
periods of life; sometimes taking place when the remaining
portion of the membrane is healthy, and no other abnormal

=

CALCAREOUS DEPOSIT IN THE CIRCULAR FIBROUS LAMINA OF THE
MEMBHRANA TYMPANI.

state can be detected in the organ. In some cases this
calcareous condition of the membrane is symptomatic of

CALCAREOUS DEPOSIT IN THE RADIATE FIEROUS LAMINA OF THE
MEMBEANA TYMPANI.

calcareous deposit within the tympanic cavity; in others, it
follows, and appears to be produced by, chronic inflammation,



THE MEMBRANA TYMPANI. 153

with or without catarrh of the dermoid layer. After uleeration
and destruction of portions of the membrane, the residue is also
at times converted into calecareous matter. Sometimes the cal-
careous matter is arranged in a circular form, when it will be
found to be deposited in the circular fibrous layer; at other
times 1t assumes a radiate form, and then the radiate fibrous
layer is the seat of the deposit. In other cases the whole mass
of the membrane is converted into calcarecus matter. Where

ol
THE WHOLE 0OF THE MEMEBRANA TYMPAX] COXVERTED INTO CALCAREOUS

MATTER.

there 1s much diminution of the power of hearing in this disease,
there is usually partial or complete anchylosis of the stapes to
the fenestra ovalis, and any treatment must have for its object
the diminution of the anchylosis. Patients applying for relief
in such cases must therefore be treated by counter-irritation over
the mastoid process, and by the administration of alteratives.

Case I.—M. C., aged 32, consulted me in December, 1854,

History.—When a child he had an attack of measles, followed
by great diminution of the power of hearing, so that he has ever
since been unable to hear unless the speaker’s voice 1s raised
higher than natural, and brought near to him. There has been
discharge for many years from the right ear. On ezamination,
the meatus of that ear was found full of thick discharge ; when
this was removed by the syringe, the upper half of the mem-
brana tympani was seen to be calcareous, the lower half trans-
parent. The Eustachian tube was pervious. Watch not heard
when in contact with the ear; but the crack of the nail was
heard at the distance of a foot.

Left ear.—The anterior half of the membrana tympani was
calcareous ; Eustachian tube pervious; hearing power the same
as in the opposite ear. Gentle counter-irritation over the mastoid
process was ordered. The patient was not seen a second time.

Case 11.—J. G. T., Esq., aged 18, consulted me in 1855.
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The general health was good, with no hereditary tendency to
deafness.

History.—Five years previously dulness of hearing slowly
appeared after an attack of influenza; two years subsequently
suffered from scarlet fever, followed by discharge from each ear,
and by a great increase of deafness. The discharge has now
ceased ; but there is so much deafness that he has to be loudly
spoken to within three feet. At times, especially during a cold,
ear-ache is complained of. On examining the right ear, the
watch was heard at the distance of half an inch. The greater
part of the lower half of the membrana tympani was converted
into a mass of crescent-shaped calcareous matter, but the other
part of the membrane was healthy. Eustachian tube pervious.

Left ear.—Watch heard on pressure over the ear and over
the temple; the membrana tympani is more concave than
natural ; and there is a pateh of calcareous matter, similar in
shape and size to that of the right ear. Eustachian tube per-
vious. The same treatment was pursued as in the last case,
and with some benefit.

Clase III.—Mrs. B., aged 34, in good health, but subject to
bilious attacks, consulted me in 1854.

History.—Since an attack of ear-ache when a child, the left
éar has been useless. Three months ago the right ear became
suddenly deaf after a cold ; the deafness was treated by syring-
ing, the operation being followed by slight bleeding, but no
immediate improvement. After a few days, however, the hear-
ing improved, but the ear was extremely sensitive, and there
was a constant feeling of reverberation in it. When more than
one person spoke at a time, confusion in the ear was produced,
and, during the act of swallowing, a grating sound occurred in
the organ. Noise like that of a waterfall is constantly present
on the right side. On examining the right ear, the larger part
of the membrana tympani was found calcareous ; the Eustachian
tube was pervious; the hearing distance was six inches. The
membrana tympani of the left ear had so fallen in as to be in
contact with the promontory. The watch was not heard,
but the crack of the nail was heard at a distance of three
inches. The treatment consisted in keeping up a slight dis-
charge from the surface of the mastoid process, which was fol-
lowed by great diminution of the distressing noises in the ears.
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(e.) RELAXATION OF THE FIBROUS LAMINE OF THE MEMBRANA
TYMPANI.

Some writers have doubted the existence of the disease
called “ relaxation of the membrana tympani” Thus Dr.
Kramer* says: “I may be allowed to banish relaxation and
tension of the membrana tympani from the catalogue of diseases
met with in practice, in which I have, indeed, been preceded by
Ttard, who, however, has not adduced his reasons.” Although
the writers who preceded Dr. Kramer, who had spoken of this
disease, had not described the symptoms nor the appearances by
which it could be recognised, they were nevertheless correct in
stating that the disease in question existed. Indeed, it appears
to me that no disease of the ear can be more distinctly diagnosed
than the one under consideration.

The eauses of this disease are :—1st, the effects of an ordinary
eold, producing hypertrophy of the mucous layer; 2nd, inflam-
mation of the fibrous layers. From either of these causes, the
membrana tympani may lose its natural degree of resiliency and
become flaceid, so as to fall inwards, and approach more nearly
to the promontory than is natural; a change which ends in
great dulness of hearing. This dulness may, however, be tem-
porarily relieved by pressing out the drum to its natural posi-
tion, either by swallowing with closed nostrils, by attempting a
forcible expiration, or by forcibly and rapidly inhaling air
through the nose. No sooner, however, is the act of swallowing
in the natural way repeated, than the air escapes from the tym-
panic cavity, the membrana tympani falls inwards, and the
~ dulness immediately returns. The &reatment depends in a mea-
sure upon the cause of the affection. If the mucous membrane
lining the tympanum be thickened, counter-irritation over the
mastoid process should be practised ; if the fibrous lamine are
inflamed, leeches should be applied to the margin of the meatus.
Where the fibrous laminse are weakened, a solution of the nitrate
of silver applied to the outer surface of the membrane is fre-
quently of great service. There are cases where the deafness is
not in the least degree relieved by forcing air into the tympanic
cavity: when this happens, it is most probable that partial

* On the Diseases of the Ear, translated by Bennett, p. 143.
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anchylosis of the stapes has taken place. The following cases
illustrate fully the symptoms and treatment of this disease.

Case 1. Membrana tympani velared; deafness temporarily
diminished after filling the tympanic cavities with air.—S. B., Esq.,
aged 18, consulted me in November, 1853, on account of a
dulness of hearing.

History.—Several years previously, he became dull of hear-
ing, without pain or any assignable cause, and lately the affec-
tion has so much increased, that he requires to be loudly spoken
to within the distance of a yard. The deafness is greatly
aggravated during a cold. The power of hearing is much
improved whenever he has blown air into each tympanic cavity;
but as soon as the act of deglutition is naturally performed, a
sensation of weight is felt in the ears, and the deafness returns.
On examination of the right ear, the membrana tympani was
found to be opaque; its bright spot elongated ; the form more
concave externally than is natural. On swallowing, or forcing
the air with the nose closed, the membrana tympani expands to
its natural form, and remains so until the act of deglutition is
repeated with the nose open, when it again falls inwards.
Hearing distance with watch, half an inch. The left is in the
same state as the right ear. The mucous membrane of the
fauces is red and thick.

Treatment.—As there was an evident thickening of the
membrana tympani, vesicating paper was applied behind each
ear ; the sixteenth of a grain of bichloride of mercury was
administered every night ; and a lotion was applied to the outer
surface of each membrana tympani, consisting of three grains
of nitrate of silver to an ounce of distilled water. This treat-
ment, at the end of a fortnight, so greatly improved the patient’s
power of hearing, that he could distinetly hear an ordinary voice
at three yards’ distance. This improvement continued until
the patient took a severe cold, when the deafness recurred ; but
was subdued again by a repetition of the treatment.

Case 11. Membrana tympani relaved and congested ; symptoms
diminished temporarily by a _forcible inspiration through the nose.—
J. J., Esq., aged 35, came to consult me in September, 1853.

History.—Since a child, has been subject to ear-ache in each
ear. For a year or two, this pain has occurred in the right ear
only, and has lately been very considerable. Complains of a
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feeling of rumbling in the ears, and of so great a dulness of
hearing that he has to be spoken to distinetly within the distance
of a yard. The rumbling sensation and the deafness are both
temporarily relieved by suddenly and forcibly drawing in the
breath through the nostrils; but this improvement disappears
immediately the act of swallowing is naturally performed, and
if that act is delayed, the symptoms slowly return in the course
of a few minutes. The patient has thus acquired the habit of
incessantly * sniffing ”* the air, which is exceedingly unpleasant
to himself and to every one around him. While sitting in my
room, he must have performed this act twenty or thirty times.
On examination, each membrana tympani was found red and
dull, with the bright spot much larger than natural.

Treatment.—As there was palpable congestion of the mem-
brana tympani, leeches were applied to the margin of the
meatus ; a vesicating paper kept on each mastoid process; and
a warm solution of chloride of zine (gr. ij. @ 3j) was dropped
into each meatus twice daily. By persevering in this plan of
treatment for three months, the patient could hear nearly as
well as was natural, and had completely lost the habit of
“ sniffing.”

Case 111, Relaration of membrana tympani from thickening of
the tympanic mucous membrane, produced by a cold ; deafness
improved by forcing air into the tympanwm, and by syringing with
water—Miss J., aged 50, applied to me in May, 1853,

History.—Suffered when a child from disease of the left ear,
which produced total deafness. For some years the left ear has
been dull during a cold, and at times the deafness is very great;
at present the patient has to be spoken to loudly ‘within the
distance of two yards ; but after forcing air into the tympanum,
the hearing is temporarily so improved that she can hear what
is said in any part of an ordinary-sized room. This improve-
ment can also be produced by syringing water ; but under either
treatment, the dulness of hearing speedily returns. In order to
keep up a tolerable amount of hearing, she has fallen into the
habit of blowing air into the ear every few minutes. On exr-
amination of the right ear, the hearing distance was found to be
two inches. The membrana tympani was white, the surface
shiny. Air entered through the Eustachian tube, and when
it distended the tympanic cavity, the membrana tympani was
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large quantities of mucus. The result of a perforation of the
membrana tympani, as all medical men are aware, is a certain
diminution of the hearing power. A small orifice, unattended
with any other lesion of the organ, does not produce such a
degree of deafness as to be very uncomfortable ; but, if in addi-
tion to the small orifice, there is a thickened and relaxed con-
dition of the mucous membrane of the tympanum, or of the
remaining portion of the membrana tympani, then wvery
serious diminution of the hearing power occurs. Even a large
orifice in the membrana tympani often does not produce
any serious amount of deafness; but if it is accompanied with
much thickening of the mucous membrane of the tympanum,
the patient is entirely debarred from conversation, except when
specially addressed, in a loud tone, within the distance of a
yard. What is the cause of deafness in cases of perforation ?
There is, it seems to me, no doubt but that one of the functions
of the membrana tympani 1s to confine the sonorous undulations
to the tympanic cavity, in order that they may be concentrated on
the membrana fenestree rotundsze. Indeed, it is probable that
the vibrations only partially pass through the chain of bones to
the vestibule, and that the air in the tympanic cavity is one
oreat medium of communication with the labyrinth. If the
means of communication with the labyrinth be the air in the
tympanic cavity, it is palpable that an aperture in the mem-
brana tympani is likely to diminish the power of hearing, by
permitting the vibrations to escape from that cavity into the
meatus, and so prevent their concentration upon the membrana
fenestrae rotundze. This explanation of the diminished power
of hearing in cases of perforate membrana tympani, seems
confirmed by the result of the treatment adopted for their
amelioration.

Treatment.—Until very recently, the deafness arising from
the presence of an aperture in the membrana tympani was
regarded as incurable, and no systematic treatment was
attempted, although several writers had alluded to the beneficial
consequences following the introduction of foreign bodies, espe-
cially of lint and cotton wool, where there was perforate mem-
brana tympani. Thus Itard cites a ecase in which the deafness
was completely relieved by introducing a portion of cotton wool
to the bottom of the meatus. Delean, too, speaks of a patient
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who greatly improved his hearing, using in this way a piece of
wool or the central part of an onion. Mr. Tod describes “ the
relief derived from the mere introduction of a little lint into the
external meatus in those cases where the membrana tympani
has been ruptured or destroyed by disease. So great, indeed, is
the improvement which takes place from the application of this
simple remedy, that patients will frequently appear astonished
at being so easily relieved.”* In the year 1848, Mr. Yearsley
published a pamphlet entitled “On a New Mode of Treating
Deafness when attended by partial or entire Loss of the Mem-
brana Tympani, associated or not with Discharge from the Ear.”
In this pamphlet he advocates the application of cotton wool in
a moistened state, in cases of partial or entire loss of the mem-
brana tympani ; the object of this substance being, as he has sub-
sequently stated, ‘““to support the remaining portion of the
membrana tympani, or the ossicula.”’+ Respecting the mode of
applyving the wool, the following are his instructions: “ A small
piece of wool, differing in size according to the case, and fully
moistened in water, is introduced through the speculum to the
bottom of the meatus, and adjusted superiorly, inferiorly,
anteriorly, or posteriorly, according to the situation of the per-
foration and other circumstances connected with the ease; but
care must be taken that the entire opening be not covered,
otherwise the experiment will not succeed. It is also indis-
pensable to success that the moisture of the wool should be pre-
served.”

After having conducted some researches into the functions of
the tympanie cavity, which were laid before the Royal Society,
and made some experiments upon the ears of patients suffering
from perforate membrana tympani, it appeared to me that an
artificial membrana tympani could be constructed which might
confine the vibrations to the tympanic cavity, and concentrate
them upon the labyrinth. The course of investigation which
had been pursued by me showed that the guttural orifice of the
Eustachian tube is closed, except during the momentary action
of certain muscles, and that for all purposes relating to the
passage of sonorous undulations the tympanum is a shut cavity ;

- * Anatomy and Physiology of the Organ of Hearing. Pp. 105-6. 1842,
1 Provincial Medical and Surgical Journal, August 158th, 1852.
M
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and next, that by a modification of Mr. Wheatstone’s experiment
with a tuning fork, suggested to me by Mr. C. Brooke, the
sonorous vibrations communicated to the bones of the head,
appear much louder when the meatus externus is closed than
when the orifice is open.

If, for instance, a tuning fork be made to vibrate, and then be
placed in contact with the head, the sound proceeding from it
will, in a few seconds, cease to be heard; but if directly on this
cessation of sound, the experimenter close the entrance of the
meatus in one ear so as to convert it into a shut cavity, he will
instantly hear a renewal of the sound of the tuning fork; from
which it appears most probable that the sonorous vibrations
communicated to the external meatus impressed the membrana
tympani much more powerfully when confined within the meatus
than when allowed free communication with the external air.
Considering the result of this experiment in connexion with the
other fact of the ordinarily closed state of the tympanic cavity,
it appeared to me highly probable that the sonorous vibrations
imparted to the cavity of the tympanum, could only make their
due impression on the membranes of the labyrinth when strictly
confined to the tympanic cavity, and not allowed to expend
themselves in the cavity of the fauces. This conclusion was
strengthened by the fact, that all the walls of the tympanie
cavity appear expressly constructed for producing resonance,
having an investing membrane of so great tenuity as scarcely
to be detected save by the touch or the use of a magnifying
glass, and also by the observation, that this peculiar condition of
the mucous membrane was restricted to the tympanic cavity
itself and to that portion of the Eustachian tube which forms
part of the resonant walls of that cavity.

If the view here advanced be correct, and if for the perfect
performance of the function of hearing it be necessary to confine
the sonorous vibrations to the tympanie cavity, it is clear that
the analogy usually cited as existing between the kettle drum
and the tympanum of the human ear, to the effect that in both
the air within should be allowed to communicate with that
without, is incorrect ; and it is further evident, that an opening
in the membrana tympani must more or less diminish the
power of hearing. On examining patients affected with simple
perforation of the membrana tympani, the impaired ability to
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hear can, in fact, always be deteeted; although, as has been
stated, if the orifice be small and the organ otherwise healthy,
the difference is but slight. In the greater number of cases,
however, where perforation of the membrana tympani exists,
other lesions of a serious character have coexisted, such as
thickening of the membrane of the tympanum, pressure on the
membrane of the fenestra rotunda, derangement of the articula-
tion of the stapes with the fenestra ovalis, or injury to the
nervous expansion in the labyrinth. Under any of these cir-
cumstances it occurred to me, that as an orifice in the mem-
brana tympani, by preventing the sonorous undulations, owing
to their diffusion in the meatus, from being concentrated upon
the membranes of the labyrinth, might be a direct cause of
diminution of hearing power, so it was probable that increase of
that power would follow an artificial closing of the orifice.

The preceding train of investigation led me to attempt the
construction of an artificial membrana tympani, which, it was
hoped, might serve as a substitute for the natural membrane, so
far, at least, as its funetion of closing the tympanum, and thus
rendering its walls resonant, was concerned.

These expectations of success were strengthened by the result
of observations made by me on cases of perforate membrana
tympani. When such cases are not complicated with any
serious lesion of the organ, it must have been remarked by
others as well as by myself, that the patient, from some ap-
parently inexplicable cause, at times suddenly hears perfectly
well, or nearly so. This return of the hearing sometimes re-
mains for a few minutes only, at others, for one or more hours.
Having found the improvement to follow the use of a syringe
and tepid water, or even of the handkerchief, I examined the
ear in certain patients after these operations were finished, and
found that in the former case a bubble of water, in the latter, of
discharge, had filled up the orifice in the membrana tympani.
On destroying the bubble, the improvement in the hearing at
once disappeared. In one patient its stay could be prolonged by
the use from time to time of a solution of gum acacia in water.
On reconsidering these facts, since the completion of my obser-
vations upon the closed state of the tympanic cavity, I have
arrived at the conviction that the bubble of water, discharge, or
mucilage, acted beneficially by temporarily reconfining the

M 2
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sonorous undulations to the tympanum, a econviction which
subsequent observations have strengthened.

After some experiments, I tried vuleanized India-rubber and
gutta-percha, making use of the thinnest layers of them that
were procurable. With both these substances I succeeded in
making a rude kind of artificial membrana tympani, by cutting
a portion about the size of the natural membrane, and passing
through it a piece of thread, by means of which it could be
conducted through a fine tube to its proper situation. The tube
was then withdrawn, and the thread left in the meatus, so that
the patient, or the operator, could remove the artificial mem-
brane at pleasure. The disadvantages of this apparatus were—
difficulty of applying it on the part of the patient; liability of
the material to be torn by the thread; and the unsightliness of
the latter hanging down from the meatus. The experiment,
however, was so far satisfactory as to induce me to request
Messrs. Welss to construct one, the centre of which should
consist of two very fine plates of silver, having a diameter of
about three-quarters of a line, between which the layer of
vuleanized india-rubber, or gutta-percha, might be placed, and
having a silver wire attached to the surface of the outermost
plate.  The artificial membrana tympani, made by Messrs.
Weiss from these directions, has hitherto been perfectly sue-
cessful. As supplied by them, the portion of vulcanized india-
rubber (the only material now used), is about three quarters of
an inch in diameter, which leaves ample margin for the surgeon
to cut out a membrane of any shape that may seem to him desir-
able ; and to leave the silver plate either in the centre or towards
the circumference at his discretion. The silver wire is of suffi-

THE ARTIFICIAL MEMBRANA TYMPANI.

cient length to admit of the membrane being introduced or with-
drawn by the patient, but is not perceivable externally, except by
special observation. A pair of forceps is made, by which the arti-
ficial membrane can be more easily introduced or withdrawn.
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the tensor tympuani ligament internally. Anteriorly and pos-
teriorly the fibres of the remnant of the membrane are attached ;
and externally the processus brevis remains. It will, therefore,
be understood, that in cases of so-called destruction of the
membrana tympani, a margin is generally left, to which the
body of the malleus remains fixed, and to the inner part of
this the tensor tympani ligament and muscle are attached;
affording the means by which the small bones and muscles
of the tympanum are still enabled to perform their func-
tions. In cases of general ulceration of the mucous mem-

BODY OF MALLEUS REMAINING AFTER DESTRUCTION OF
MEMBHEANA TTYMPANI.

brane of the tympanum, which fortunately seldom occurs, the
incus is commonly discharged, and sometimes the malleus also ;
but even in these cases, if' the attachments of the stapes to the
circumnference of the fenestra ovalis remain uninjured, the power
of hearing may be greatly improved : should the stapes, however,
be removed, total and irremediable deafness ensues.

The artificial membrana tympani is of the greatest benefit in
those cases where there is a well-defined aperture in the natural
membrane, or, it that membrane be entirely absent, where there
1s simple hypertrophy of the mucous membrane of the tym-
panum, with or without discharge from its surface. In these
cases, the organ will be found to have by no means entirely lost
its power of discerning sounds; for, as a general rule, the
human voice is heard when the speaker’s mouth is brought
within a foot of the patient’s ear, and the speech is slow and
distinet. This diminished power of hearing entirely excludes
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the sufferer from the advantages of general conversation; but
the deafness is greatly aggravated when to the affection of the
membrana tympani and mucous membrane of the tympanum
is added anchylosis of the stapes to the fenestra ovalis, or when
the nervous expansions have been injured. In such cases, the
patients have to be shouted to close to the ear, and the artificial
membrane is useless.

THE MODE OF APPLYING THE ARTIFICIAL MEMBRANA TYMPANI.

As in cases of perforation or destruction of the membrana
tympani, there is so frequently catarrhal inflammation of the
mucous membrane of the tympanum, it is obviously important
that no foreign substance should be placed in contact with that
membrane ; and as there is always a margin of the membrana
tympani remaining, the surgeon should be careful to keep the
artificial membrane external to it. After accurately noting the
size of the inner extremity of the meatus to which the natural
membrane was attached, the operator should proceed to cut the
artificial membrane as nearly of the size and shape of the
natural one as possible, taking care at the same time to keep the
margin quite smooth and regular.* The patient should then be
placed with the head inclined to the opposite shoulder, while a
strong light is thrown into the meatus, which, if liable to
discharge, should have been previously syringed. The operator
will next take the artificial membrane, and having moistened it
with warm water, pass it, by means of the silver wire, gently in-
wards until it has reached what he considers the natural position.
This he will ascertain by the occurrence of a faint bubbling
sound, caused by the escape of the slightly compressed air
beyond it ; he will also feel a slight obstruction offered to its
further passage by the remnant of the matural membrane.
Should any attempt be made to pass the artificial membrane
beyond this point, the patient will complain of pain, which up
till then had not been felt. The most certain test, however, of
the proper placing of the artificial membrane, is the sensation of
the patient, who discovers, by the sound of his own voice, or

* In cases where only a small border of the natural membrane remains, it
is often desirable to cut the artificial membrane of a size larger than the inner
extremity of the tube, so that the edge may turn outwards.
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12th January, 1852. He stated that sixteen years ago, without
any other assignable cause than a cold, he became slowly dull
of hearing, and five or six years ago, a discharge issued from
both ears, which has continued to the present time. The power
of hearing has been gradually declining, so that at present he
must be loudly addressed close to his head. On eramination, an
aperture, between one and two lines in diameter, was observed in
each membrana tympani, and the mucous membrane of the
tympanum, which was the source of the discharge, was thicker
and redder than natural.

The freatment consisted in keeping up counter-irritation over
each mastoid process, and in the use of an injection composed of
three grains of acetate of zinc to an ounce of water; and under
this he somewhat improved, though the hearing still remained so
defective, that he was precluded from following any avocation.
In the commencement of June I experimented on this patient
with the first artificial membrana tympani, composed of vuleanized
india-rubber, and the good effect was at once decided. When it was
placed over the surface of the original membrane, so as wholly to
close the orifice, the patient made a movement of his lips, and
said, “ T hear as differently as possible from what I have done
for many years; everything sounds clear ! ” This patient went
away with the artificial membrane in his ear, hearing conver-
sation perfectly. The following morning he came to my house,
saying, that he had accidentally moved what I had left in his ear,
and that “he was as dull as ever.” I replaced the artificial
membrane, and he again heard well ; and being supplied with
one which he could introduce or remove at pleasure, he has worn
it during the day ever since, and has never complained of pain
or discomfort from it. Latterly, his hearing has so greatly
improved, that he has been able to dispense with the use of the
artificial membrane for a few hours daily, but he hears much
better with than without it. As a proof of the great amelioration
that has taken place, this patient told me, that one day, while in
the country, and using the membrane, he heard voices at a
distance, and upon going to the place whence they appeared to
proceed, he found some boys under a hedge, more than a field
distant from the spot where he heard them. He is going back
into the army.

This patient was shown at a meeting of the Pathological
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Society of London, in February, 1853. The following is the
published report :—* The artificial membrane having been re-
moved, the members of the Society had the opportunity of
observing the perforate condition of each membrana tympani.
After the removal of the membranes, he could not hear, unless
loudly spoken to; but when he had replaced them, which he
did with apparent readiness, his hearing was excellent.”

Case I1. Each membrana tympani destroyed by measles, at four
years of age; heaving restored by the artificial membrane ; great
sensibility fo sounds.—DMiss B., aged 21, consulted me on Novem-
ber 9, 1853, on the recommendation of Dr. Grindrod, of Seaforth,
near Liverpool. The health was good.

History.—At four years of age, she suffered from an attack of
measles, which was followed by discharge from the ears, lasting
to the present time; so that the ears require syringing every
day. Since the measles, the power of hearing so greatly dete-
riorated, that she has to be distinctly spoken to within the
distance of a yard. On inspection, it was found that the mem-
brana tympani of each ear had been destroyed, and that the only
vestige of it left was a very mnarrow margin. The mucous
membrane lining the tympanic cavities was very red, much
thicker than natural, and covered with a mucous discharge.

Treatment.—An artificial membrana tympani was introduced
into each ear, the immediate effect of which was to improve the
power of hearing so greatly, that the patient heard my voice
perfectly well across my room with my back towards her. Ordered
to wear the artificial membranes during the day, to take them out
at night, and to syringe the ears with warm water twice daily.

13th.—Has been wearing the membranes every alternate day,
and has heard perfectly while they were worn ; indeed, the only
drawback to her comfort has been, that her friends still speak
loudly to her, which causes considerable uneasiness in the ears
from the very great sound.

16th.—Continues to hear well; but has been obliged to remove
to a quiet street, as the sound of carriages passing the house has
been annoying. She complains of the “intolerable rustling of
her silk dress,” of which she was never before conscious. The
patient left London after some further watching, quite comfort-
ably. I received a letter from her in the following December,
from which I subjoin an extract.
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“I am thankful to say, the improvement in my hearing
has increased almost daily, and T now hear general conversation
easily, and feel quite a different person from what I did a short
time since. T am still sensitive to sounds, but not nearly so
much distressed with them as I was at first. I found the noise
of the organ at church too great the first time I went, and came
out almost as soon as the service commenced. I find no pain in
my ears, and am, in all respects, in the enjoyment of good
health.”

Case IT1. Deafuess of twenty years' duration, perfectly relicved by
the artificial membrane —The following particulars of a case,
concerning which we corresponded, were sent to me by Dr.
Shearman, of Sheffield:—* I tried the false drum in one ear;
the whole of the membrana tympani had been destroyed,
and the cavity of the tympanum so bared to the view, that it was
difficult at first to ascertain whether the drum membrane had
gone, or was obscured by polypoid or other growths; however
the probe came down upon the bone. The false drum gave
such relief, that the hearing distance was inereased from actual
contact to twelve, and subsequently to eighteen inches: the
patient is now able to manage the contrivance herself.

“The other membrana tympani of the same patient is yet so
covered with polypous growths, that I cannot make out the
precise condition of the drum; however, inflation of the tym-
panum shows that the membrana tympani is perforated. The deaf-
ness in this case is of nearly twenty years’ duration, is perfectly
removed on the left side, and although the whole of the left
membrana tympani is destroyed, the false one acts perfectly.”

Cuse IV. Destruction of each membrana tympani: stricture of
the meatus.—Miss S., aged 24, not in very good health, states, that
at four years of age, she suffered from an attack of scarlet fever,
subsequently to which she became so hard of hearing, as to
need to be distinctly spoken to within the distance of a yard.
This hardness of hearing is increased during cold and damp
weather ; has had discharge from both ears, but at present it is
ouly very slight from the left, which is the better ear. Complains
of no pain, but of a noise. Lately, from not being in good health,
the hearing has been more than usually dull.

Eramination.— Right Ear.—Hearing distance of watch, half
an inch. The central part of the meatus is contracted to less
than half its natural size. A very strong light having been
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daughter, at Brussels, respecting her hearing. I think I cannot
do better than give it in her own words:—* I have had three
German doctors, and one French one, to see me, or rather the
artificial membrane. I am quite a new ereature, my hearing is
so greatly improved.”” The father adds, “ This is very satistac-
tory evidence as to the successful operation of your beautiful
invention, after nearly five years’ deafness to the extent, that she
was unable to hear a word in church the whole of the time.”

Case V. Deafness for twenty wyears, from measles and scarlet
Sfever, greatly improved by the artificial membrane—Mr. M., aged
23, consulted me 20th December, 1853. Health good. No
relatives deaf.

History. — At three years of age had scarlet fever and
measles at the same time, accompanied by much discharge from
each ear; was totally deaf for some months after the attack, but
slowly improved, so as to hear a loud voice spoken near the left
ear ; the right ear mnearly useless; lately has heard better at
times with the left ear for two or three hours. To-day requires
to be spoken to loudly within two feet of the left ear, and is
about the same as usual. On eramination of the right ear, the
meatus was found to contain a collection of mucus and epidermis,
which being removed, the membrana tympani was seen to be
white as paper, flat and thick : posterior to the inferior third of
the malleus is a small orifice, about three quarters of a line in
diameter, through which mucus ocozes from the tympanic cavity.
- Watch not heard even when pressed against the ear; but the
erack of the nails was distinguishable.

Left Ear.—The meatus contained a shreddy discharge; the
membrana tympani was absent; the mucous membrane of the
tympanum red and much tumefied. Watch heard when in
contact with the ear. Although the hearing power of the left
ear was somewhat less than in the majority of cases where there
is an absence of the membrana tympani uncomplicated with any
other disease, I, nevertheless, determined to try the artificial
membrana tympani, the effect of which was to improve the
hearing considerably, although not to the same extent as in the
majority of cases.

Dee. 21st.—Ordered to wear the membrane for four hours.

22nd.—Upon using the membrane to-day, heard my voice
distinetly half across my room.
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27th.—Says that he never remembers to have heard so well
as yesterday; heard everything that was said at dinmner, and
his own voice quite distinctly : the sound of the rustling of a
lady’s silk dress quite astonished him. Towards the latter part
of the day did not hear quite so well ; and last night, after
removing the drum, was exposed to cold, which caused some
pain. Without the drum to-day could not hear my voice, unless
I spoke into his left ear; with it, heard much better, but not so
well as yesterday, which arose from the mucous membrane of
the tympanum being much tumefied. This tumefaction gradu-
ally subsided, and the patient left me a few days afterwards,
hearing quite well. He inserts the artificial membrane himself,
which requires some care in its adjustment. On one oceasion,
when he started for a walk in the street, after having inserted
the membrane, his hearing was far from good ; but as he walked
on the pavement, a sudden movement took place in the ear, and
he heard perfectly.

In a letter of February, 1854, this gentleman says: “ I have
much pleasure in informing you that the artificial membrane
continues to be effectual ; my friends are much gratified at the
improvement you have been able to effect.”

() RUPTURE OF THE MEMBRANA TYMPANI.

Previous to speaking of this affection, it seems to me desirable
to make some remarks upon the functions of the membrana
tympani and chain of ossicles,

L. The Articulation of the Stapes.—The stapes is generally de-
seribed by anatomists as being connected with the margin of the
fenestra ovalis by a simple membrane. Sir Anthony Carlisle, in
his paper on the Physiology of the Stapes, merely speaks of ““a
membrane which connects it to the edges of the fenestra vesti-
buli.”*  Professors Sharpey and Quain agree with Sir A. Car-
lisle. They say, “ The annular ligament of the stapes connects
the base to the margins of the foramen fenestra ovalis. The
fibres of the ligament are covered, on the outer side by the
mucous lining of the tympanum, and on the inner side by the
membrane of the vestibule.”+ Mr. Wharton Jones describes

* Philosophical Transactions, p. 201. 1805.
t Elementary Anatomy, p. 940. 1848.
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this ligament as springing “ from the margin of the vestibular
fenestra, and it is inserted into the jutting margin of the base
of the stapes all round.”* Semmering seems to have had a
different view respecting this articulation. He says, “ A thin
articular capsule connects the base of the stapes to the fenestra
ovalis.” +

If the circumference of the base of the stapes be carefully
examined by means of a lens magnifying between three and
four diameters, it will be apparent that, instead of a fine margin
only, it presents a distinet surface which, when in situ, looks
towards the border of the fenestra ovalis, and is separated from
the inner and outer faces of the base by well-defined margins.
The circumferential surface of the base varies in breadth: the
broadest part has its surface inclined obliquely backwards and
outwards ; measures about a third of a line at its centre; and
gradually narrows as it becomes continuous with the superior
and inferior surfaces. The anterior extremity of the surface is
not so broad as the posterior, and, instead of being oblique, is
slightly rounded. The upper and lower surfaces of the base of
the stapes are narrower than either the anterior or posterior
portions, and their middle part is the narrowest. When ex-
amined in a recent ear the circumferential surface of the hase of
the stapes is found to be quite smooth, and covered by a very
delicate layer of cartilage, which, when touched by a fine probe,
communicates a soft sensation to the finger. This cartilage
consists of oval corpuscles, very like these in ordinary articular
cartilage, though much smaller, and is most abundant at the two
extremities, from which portions can often be removed, especially
in young persons, for examination by the microscope. The sur-
face of the fenestra ovalis to which the eircumferential base of
the stapes is applied, is larger than that of the stapes; nor does
its posterior surface quite correspond in direction with that of
the stapes, but looks directly forwards, instead of obliquely
immwards and forwards, to face the stapes, which, as stated,
inclines backwards and outwards. The articulating surface of
the fenestra ovalis is smooth, very compact in appearance,

* Cyclopedia of Anatomy and Physiology, vol. ii. p. 548.

t De Corporis Humani Fabrica, tomus secundus, de Ligamentis Ossium,
p. 10.  Huschke states, that Scemmering was wrong in regarding this lisament
as a capsule. IHuschke speaks of the ligamentum annulare only.
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seems to have no cartilage upon it, and is bounded by two well-
defined ridges. The circumference of the base of the stapes is
attached to that of the fenestra ovalis by means of two membranes
or ligaments. The inner, or vestibular ligament, passes from the
inner margin of the fenestra ovalis to the inner margin of the
circumference of the base of the stapes; and the outer ligament
passes from the outer margin of the one to the outer margin of
the other. These two ligaments have between them a space
" which may be called the articular cavity, as it contains enough
fluid to lubricate the articulating surfaces of the bones, Dy the
action of the tensor tympani muscle, the base of the stapes is
pressed inwards towards the vestibule, as a piston in its cylinder;
and as soon as the muscle ceases to act, the lignments just
described, being elastic, draw the base of the stapes out again.

I1I. Movements of the Stapes.—The stapes is moved by two
muscles, the tensor tympani and the stapedius. Anatomists seem
agreed that the action of the tensor tympani is to press the stapes
directly inwards towards the cavity of the vestibule, and the
general opinion appears to be that the stapedius muscle merely
assists the tensor tympani. Thus Mr. Wharton Jones says:
“ The first action of this muscle (the stapedius) will be to press
the posterior part of the base of the stapes against the vestibular
fenestra. At the same time, the long branch of the incus will
be drawn backwards and inwards; and the head of the malleus
being, by this movement of the incus, pressed forwards and out-
wards, its handle will be carried inwards, and the membrana
tympani thus put on the stretch. Breschet calls the muscle of
the stapes a laxator, but I do not know on what grounds.”*
Professors Todd and Bowman write: “In contraction it (the
stapedius muscle) would fix the stapes by pulling its neck back-
wards. It probably compresses the contents of the vestibule.” +
Ellis states that ¢ it assists in retaining the stapes applied to the
fenestra ovalis.”"+ Miiller writes : “ The influence of the stape-
dius muscle in heal'iug is unknown. . . . The only effect which
it appears to me could be ascribed to 1t, would be to render tense
the membrane by which the base of the stapes is connected with
the margin of the fenestra.””§

* Cyclopmdia of Anatomy, vol. ii. p. 540,

t Physiological Anatomy, 1847. Part IIL p. 71

+ Demonstrations of Anatomy, p. 286,

1} Elements of Physiology, by Baly, vol. ii. p. 1264, 1842,

N
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On account of the smallness of the stapedius muscle, and the
very slight degree of movement it produces, there is difficulty in
determining in what way that muscle influences the contents of
the vestibule. As the tendon of the stapedius, in its course for-
wards, passes slightly upwards, there is good reason to infer that it
draws the neck of the stapes backwards and slightly downwards,
and that it produces a slight rotation of the base. That this
rotatory movement of the stapes has the effect of somewhat with-
drawing its base from the cavity of the vestibule is, I think,
shown by the following experiment. The tympanic cavity and
stapedius muscle being exposed, and the stapes left in sifu, by
means of a small pair of cutting forceps a section is to be made
through the cochlea, a portion of which should be left in con-
nexion with the vestibule. The scala vestibuli of this portion
will be seen filled with fluid as far as the margin of the section ;
and this fluid is of course continuous with the perilymph in the
cavity of the vestibule. If the stapedius muscle be now pulled,
or if the neck of the stapes be gently moved backward, the fluid
in the exposed sac of the scala vestibuli will be observed to recede
slightly into the scala vestibuli, and its surface to become con-
cave ; as soon, however, as the stapes is allowed to return to its
quiescent state, the fluid repasses into and fills the scala vesti-
buli, assuming a rounded surface. Independently of thus acting
on the contents of the vestibule, the stapedius muscle produces a
slight relaxation of the membrana tympani. This is effected by
the neck of the stapes, in the act of rotation, passing outwards
as well as backwards, and thus gently pressing outwards the
inferior extremity of the incus; so that the body of the latter
bone passes inwards, carrying with it the head of the malleus,
and necessitating the long process of the latter bone and the
membrana tympani to pass outwards. It would therefore appear
that the stapedius muscle acts as the direct antagonist of the
tensor tympani muscle; the former relaxing the labyrinthine
fluid, the membrana fenestre rotundse, and the membrana
tympani ; and the latter rendering tense the labyrinthine fluid
and the two membranes. This view is supported by the fact
that the stapedius muscle is supplied by a branch from the
portio dura nerve, and the tensor tympani from the otic gan-
glion.* Tt seems to me fair, therefore, to infer that the function

* Tn addition to the above description, I may draw attention to a mono-
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of the tensor tympani muscle is to protect the membrana
tympani and the labyrinth from injury by loud sounds, while
the stapedius muscle places these structures in a condition to be
impressed by the most delicate vibrations ; and it would appear
to be brought into action during the process of listening. In-
stances are not uncommon in which these two muscles are unable
to act promptly, and the unpleasant consequences are manifest.
Thus the loud noise produced by suddenly and unexpectedly
firing a cannon near a person, by not permitting the tensor
tympani to contract in time, causes frequently a sensation of
singing or buzzing in the ears, produced most probably by a
concussion of the expansion of the auditory merve: sensations
which sometimes endure for many years. Cases are not unfre-
quent in which the mucous membrane of the tympanum is
thickened, and a great amount of dulness of hearing is the con-
sequence. Many patients thus affected hear sounds (the human
voice for instance) perfectly well when they are listening ; but
as soon as the act of volition is suspended, the same voice in the
same position is not perceived. In these cases it would appear
as if the stapedius muscle had to counteract the pressure upon
the stapes, by the thick mucous membrane. The friends of
young persons suffering in this manner, often imagine that there
is no real dulness of hearing, but simply a want of attention ;

graph on the ear by Huschke, before alluded to, in which he has arrived
at similar conclusions respecting the functions of the stapedius muscle
to those just advanced. As it is evident, from the quotations from writers
on the ear previously cited, that those views have not been entertained,
I have not scrupled to give my researches at length. The following are
Huschke's words: ‘* While it (the stapedius muscle) presses the posterior
extremity of the base of the stapes upon the posterior part of the border of
the fenestra ovalis, it lifts the anterior extremity of this bone and covers the
fenestra. At the same time, the descending branch of the incus, with the
stapes, is drawn backwards, by which the body of this bone presses the
malleus forwards, and, as its handle rests upon the membrana tympani, it
relaxes it. I have often observed this movement of the malleus when I moved
the long branch of the incus in the direction of the tendon of the muscle of
the stapes. I thus regard the latter as relaxing the tympanum and opening
the labyrinth; that iz to say, according to the view of Treviranus, it is the
antagonist of the tensor tympani museles. The two have altogether much
analogy : they describe an arch looking upwards, pass over a kind of pulley,
and are contained in an osseous canal ; but they have also opposite functions :
the stapedius muscle passes from behind forwards; the tensor tympani from
before backwards; the stapedius receives its nerve from the facial, the tensor
tympani from the fifth."" —Eneyelopédie Anatomigue, tome v., pp. 782, 783,
N 2
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the fact being that the power of hearing certain sounds has
ceased to be involuntary with these patients, and can only be
exercised by a strong effort of the will.

The tensor tympani muscle appears to be of use not merely in
preventing the membrana tympani and labyrinth from being
injured by powerful sonorous vibrations, but also in protecting
these organs from the forcible pressure of air or of a foreign
body. Thus the membrana tympani offers considerable resist-
ance to the pressure of a foreign substance which has been slowly
introduced into the meatus ; though the sudden and unexpected
contact of a similar body often produces extensive laceration of
it. Again, a violent blow on the ear with the palm of the hand,
rarely produces mischief to the membrana tympani when its re-
ception is expected ; whereas a comparatively gentle but unex-
pected blow, frequently produces not merely concussion of the
nervous labyrinth and serious derangement of its functions, but
not uncommonly ruptures the membrana tympani itself.*

The preceding observations indicate that one function at least
of the ossicles and museles of the tympanum and the membrana
tympani, is to act as the analogue of the iris in the eye, and to
regulate the amount of sonorous undulations that are to pass
to the labyrinth. This view has already, to a certain extent, been
alluded to by previous writers. M. Savart, in the course of his
very interesting researches upon the functions of the membrana
tympani, arrived at a somewhat similar opinion; although he
omitted to point out the manner in which the muscles acted on
the labyrinth and membrana tympani. He says: * Les osselets
ont encore pour fonction de modifier 'amplitude des excursions
des parties vibrantes des organes contenus dans le labyrinthe,”+
Mr. C. Brooke, in a Lecture delivered at the Royal Institution,
in the year 1843, says: “This osseous arrangement may be
considered to perform an office in the ear analogous to that of

the iris in regard to light ; namely, that of regulating the tension
T T may mention a case illustrative of the above statement. The first
that of an eminent physician in London, who, while playing with his children,
received a blow on one ear from the head of one of them coming suddenly and
rapidly into contact with it: from that time to the present (an interval of four
to five years), there has been a constant singing in that ear. .

+ Récherches sur les Usages de la Membrane du Tympan et de 1'Oreille

externe, par M. Felix Savart. Lu d 1'Académie Royale des Sciences le
%0 Avwril, 1822, Jowrnal de Physiologie, par F. Majendie, tome iv. p. 183,
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of the various structures that are thrown into a state of vibration,
according to the pitch and intensity of the sound to be trans-
mitted to the sentient nervous fibres. This is effected by the
conjoined action of the tensor tympani and stapedius muscles, by
which the tympanum would be rendered more tense, and a
simultaneous change in the position of the stapes would alter
the tension of the fluid throughout the labyrinth, and therefore
also the tension of the membrane of the fenestra rotunda, which
intervenes between that fluid and the air in the tympanic ca-
vity.” * Professors Todd and Bowman state that there is ““much
reason to suppose that the tensor tympani muscle is analogous
in its use to the iris, and destined to protect the organ from too
strong impressions.” +

The first effect of the destruction of the membrana tympani
gives weight to the opinion here advocated. Mr. Busk has
detailed to me the particulars of a case in which, for a few days
after the destruction of the membrana tympani, a patient was
unable to endure the whistling of another in an adjoining bed ;
and Cheselden says, “ that after destroying the tympanum in
both ears of a dog, for some time it received strong sounds with
great horror.” }

Poathological observations.—There are several modes in which
the membrana tympani may be ruptured. The most common is
an unexpected blow on the ear. It may also be ruptured by
having a foreign body forced through it; by very loud sounds;
by a fall; by violently blowing the nose; or by vomiting.
Mr. Wilde relates a case in which the membrana tympani was
ruptured by a gentleman, while bathing, thrusting his little
finger into the meatus to dislodge some water.

In cases of simple rupture, as from an unexpected blow on the
ear, the margins of the orifice are usually in contact, scarcely
any hemorrhage occurs, fibrin is effused, and the rent is speedily
repaired. 'Where, however, the margins of the membrane are
no longer in contact, and where the membrane has been much
strained, very great irritation may ensue, requiring active anti-
inflammatory measures. The most serious cases arise from the
injury inflicted by the introduction of a foreign body, since the
dermoid layer usually participates in the disease.

* Lancet, 1843, p. 380. + Physiological Anatomy, Part I11. p. 91.
¢ The Anatomy of the Human Body (5th edition), 1740, p. 305.
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In cases of simple rupture of the membrana tympani where
inflammatory symptoms are still present, it is not desirable to do
more than introduce a portion of cotton wool into the meatus, to
prevent loud sounds from acting injuriously upen the drum.
Where the inflammation is great, leeches must be applied below
the ear, and to the margin of the orifice of the meatus, and
evaporating lotions used to the margin of the meatus itself.
Should these remedies be unsuccessful, counter-irritation must
be applied over the mastoid process.

Case I. Membrana tympani vuptured by an unexpected box on
the ear—Master G., aged 14, was brought to me on June 2,
1852, on account of a peculiar sensation in the left ear whenever
he blew his nose.

History—Five days ago, as he was sitting still, his tutor came
quietly behind him, and suddenly and unexpectedly gave him a
gentle box on the left ear, which produced instantaneous pain
deep in that organ. On using his pocket-handkerchief afterwards,
he experienced a tingling and clicking in the ear, in which he
has since also had pain at times, and from which occasionally a
drop or two of blood have escaped. Inspection showed a small
orifice at the lower part of the membrana tympani, about a line
in diameter, with white borders. Air passed through on holding

AN APERTURE IN THE LOWER PART OF THE LEFT MEMBRANA TYMPANI,
FROM RUFPTURE.

the nose and blowing gently. The watch was heard at the
distance of a foot. As there was some slight pain, a leech was
ordered to be applied below the ear every second might. This
was continued for ten days, at the end of which time the pain
had disappeared, the orifice had closed, and the hearing power
had returned.

Case II. Rupture of the membrana tympani by a blow on the
ear with a bolster.—Master IK., aged 14, was seen by me in con-
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sultation with Mr. Keal, on December 20, 1855, on account of
an unpleasant sensation in the left ear.

History.—A week ago was engaged in a “ bolstering match ”
at school, during which he received a blow with a bolster on the
left ear, which eaused him pain. In the morning, on using his
pocket-handkerchief, he found that air rushed out of the left
ear, so that he was obliged to place his finger upon the ear while
using the handkerchief. On examining the ear, a rent was
observed in the membrana tympani, running from the lower
extremity of the malleus downwards to the inferior parts of the
membrane. The margins of the rent were in contact, but the
air passed through with the slightest pressure from the fauces.
The hearing power was natural. He was ordered a little evapo-
rating lotion to apply on cotton to the orifice of the meatus.
Twelve days afterwards the margins of the orifice were observed
to be swollen, and a small coagulum of blood attached to them :
air passed into the tympanum from the fauces, but it did not
escape through the aperture. When I saw this patient after
another fortnight, the orifice was closed, but the cicatrix re-
mained.

Case TI1. Membrani tympani vuptured by blowing the nose
Jorcibly.—Miss 8. A. N., aged 16, consulted me on February 5,
1850, for pain and discharge from the right ear, accompanied
by dulness of hearing in both ears. Her friends stated that she
had for a long time the habit of blowing the nose very violently ;
and when doing so, four or five months ago, she felt as if’ some-
thing had given way in the right ear, and since that time has

AN APEETURE IN THE POSTERIOR PART OF THE RIGHT MEMERANA TYMPANT,
FROM RUPTURE.

had discharge from it. Whenever the nose is blown, air rushes
out of the right ear with a loud squeaking sound. On examining
the right ear, the membrana tympani was observed to be covered
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with mucus; and when the nose was blown, air was observed to
issue from the tympanic cavity through a valvular fissure at the
posterior part of the membrane. Watch heard at a distance of
two inches. The treatment consisted in applying leeches to the
margin of the meatus, in syringing out the ear with a weak
solution of liquor plumbi in water, and in keeping up a slight
discharge from the surface of the mastoid process. It was,
however, only by slow degrees that the discharge diminished,
and the orifice in the membrane closed. The membrana tym-
pani did not regain its natural appearance, the part of it posterior
to the malleus having fallen inwards towards the promontory.
Cuse IV. Rupture of the membrana tympant by a twig : injury
to chorda tympani nerve—d. L., Esq., aged 19, consulted me on
September 25, 1856. A week previously, while engaged in
shooting, he was endeavouring to force his way through a hedge,
and turning sharp round, with the view of picking up a bird, a
twig passed into the right meatus, producing a sudden and severe
pain at’ some distance in, followed immediately by deafness and
a little bleeding, which has continued to a slight extent every
night since. A buzzing noise in the ear supervened soon after
the accident. The pain speedily subsided. On examining the
right meatus, a little coagulated blood was found ; on removing
which by the syringe, the membrana tympani presented a
rupture extending through the greater part of its diameter, a
little posterior to, and parallel with, the handle of the malleus.

AN APERTURE IN THE RIGHT MEMBRANA TYMPANI {.l LIfTLE POSTERIOR TO,
AND PARALLEL WITH, THE HANDLE OF THE MALLEUS, NEARLY ITS WHOLE
LENGTH ).

The edges of the orifice were red and swollen. Air passed
through it when the tympanum was inflated. Watch only heard
on contact. A leech was applied to the orifice of the meatus;
and a mildly astringent gargle applied gently by the syringe,
twice a day. On October the 4th, the orifice had entirely healed;
the buzzing noise had almost ceased; the hearing distance was
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Hyrtl agrees in the above statement, and says, ““The walls of
the convoluted trumpet are disposed to lie upon each- other and
form mucous adhesions, so that, as any one can easily satisfy
himself, a considerable degree of compression of the air in
the mouth and mnose (by means of the muscles of the cheek,
the mouth being shut) is necessary to force air into the
cavitas tympani.” *

In a paper laid before the Royal Society, in 1853, T endea-
voured to show that, in the state of repose, the faucial orifice is
always shut; that the means by which it is opened are the
muscles of the palate ; and that it is opened during the aet of
deglutition. In that paper it was further pointed out, that in
man and in most mammalia, the muscles opening the Eustachian
tube were the tensor and levator palati, which have been long
known to be attached to its orifice. In some mammalia the tube
is opened by the superior constrictor of the pharynx, and in
birds by the internal pterygoid muscles. That the Eustachian
tube is usually shut, and the act of swallowing is the process
whereby it is opened, is shown by the following experiments :—
If the cavity of the tympanum be partially distended with air,
by making an attempt at a forcible expiration through the
nose when the nostrils are held closed, a sensation of fulness or
pressure is experienced in the tympanum, arising from the
pressure of the air against the inner surface of the membrana
tympani: a sensation, however, which does not disappear as
soon as ordinary respiration is carried on, but remains until the
act of swallowing is performed, and the air thereby allowed to
escape. Again, if the mouth and nose be held closed during the
act of deglutition, the same sensation of pressure in the ears is
felt : for during that act the air, which is slightly compressed
by the muscles of the fauces, passes into the tympanic cavities;
as in the former experiment, the feeling of distension is not re-
lieved until the act of swallowing is repeated with the mouth
and nostrils open. A third example proving the Eustachian
tubes to be opened during the act of deglutition, and closed
when the muscles of the fauces return to a quiescent state, is
afforded by a person descending in a diving-bell. Tt is well
known that during the descent the compressed air filling the

# Vergleichende Anatomie itber das innere Gehororgan des Menschen und
der Saugthiere, 18445, p. 4l.
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external meatus produces a sensation of weight, and often of
pain, by pressing the membrana tympani inwards. This sensa-
tion can, however, be at once eased by an act of swallowing,
whereby the condensed air is allowed to enter the tympanum
through the Eustachian tubes, and thus afford support to the
inner surface of the membrane. A further proof that air enters
the tympanic cavity during deglutition with the nostrils closed,
and passes out again during the same act with the nostrils open,
is obtained by the inspection of the membrana tympani in the
living person, by means of a strong light, during the two opera-
tions : in many instances, the membrana tympani is seen to be
pressed slightly outwards by the first act, and to retwrn to its
previous state during the second.

ON THE MUSCLES WHICH OFEN THE EUSTACHIAN TUEE.

Valsalva,* in his admirable treatise on the human ear, appears
to have been the first anatomist who pointed out the fact, that
the tensor and levator palati muscles take an origin from the
Eustachian tube; he also gave them the appellation of the
muscles of the Eustachian tube; but he considered that their
function is to keep the tube constantly open, as he believed that
“if the tube is closed, the hearing is lost at once.”

Most modern anatomists have described the museles of the
soft palate as taking their origin from the Eustachian tube ; but
they have not ascribed to them the funetion of opening or
of otherwise affecting the tube.

As stated, the two muscles which open the tube in man are
the tensor and levator palati.

The fensor palati muscle arises from the fossa at the root of
the internal pterygoid plate, from the adjacent bone, from the
outer surface of the superior cartilaginous lip of the Fustachian
tube, and from the membrane forming its outer wall ; and the
fibres from these several sources pass downwards, form a flat
muscle which winds round the hamular process of the sphenoid
bone, to be inserted into the aponeurosis of the palate, and into
the ridge of the palate bone.

The levator palati muscle arises from the inferior surface of
the petrous bone, near the apex, and from the outer half' of the

* De Aure Humana Tractatus, 1735.
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under-surface of the cartilaginous portion of the tube; and the
fibres desecend in contact with the inner half of the under sur-
face of the tube, and are inserted into the aponeurosis of the
palate, some of the fibres uniting with those on the opposite
side.

The action of the fensor palati muscle, when it contracts, is
to draw slightly outwards, and to keep on the stretch, the
membrane forming the outer wall of the Eustachian tube; the
action of the levafor pelati muscle is to draw downwards and
keep tense the lower wall of the tube: hence it will be seen
that the combined action of the two muscles is to keep open the
tube by drawing the membrane forming its outer wall apart
from the cartilage forming its inner wall.

As during the act of deglutition the tensor and levator palati
muscles contract, it is evident that whenever that act is per-
formed, the Eustachian tube must be opened ; and inasmuch as
there is no apparatus by which the faucial orifice of the tube
can be kept open, its lips must fall together, and the orifice close
as soon as the muscles cease their action. During the few
moments that the faucial muscles are brought into play in the
process of deglutition, air can either enter or recede {from the
tympanic cavity, and thus be always of the same density as
the outer air. The reasons why the Eustachian tube is closed,
save during the momentary act of deglutition, are, first, that the
tympanum may be generally a closed cavity, so that the sonorous
vibrations reaching it may be concentrated upon the membrane
of the fenestra rotunda ; and, second, that, as specially pointed
out by Dr. Jago, sounds may be prevented entering the tym-
panum from the fauces.®

# An examination of the faucial orifice of the Eustachian tube in other
animals 15 corroborative of the wview above advanced. In mammaliz the
faucial orifice of the tube presents much variety both in structure and form.
In the animals T have dissected belonging to the class ruminantia, there is an
entire absence of cartilage at the orifice of the tube, and the aperture is
guarded by a thin fold of elastic membrane; it is opened by the faueial
muscles. In the carnivora the cartilage is prominent, and forms a distinet
rounded projection. In the redentic the orifice consists merely of a fissure in
the mucous membrane of the fauces. In some of the mammalia the orifice is
opened by the superior constrictor of the pharynx. In all the dirds that I
have been able to examine, the Eustachian tube was composed of two distinet
portions, the membranous and the osseous; and no cartilage entered into their
composition. The membranous portion conzists of a sae, which is common to
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PATHOLOGICAT OBRSERVATIONS,

Although from the preceding remarks there can remain little
doubt that the faucial orifice of the Eustachian tube is ordinarily
closed, except during the act of deglutition, it is requisite to
perfect hearing that the tube should be pervious, and that
there should be a constant interchange of air in the cavity of
the tympanum. If the Eustachian tube becomes impervious,
the air that was in the tympanum at the time of the closure
gradually disappears. It is not easy to decide whether it is
absorbed, or whether by a kind of exosmose it passes through the
membrana tympani ; but whatever the cause, in a space of time
varying in different cases from a few hours to a day or two, there
is no doubt that the air in the tympanic cavity becomes partially
exhausted. The effect is to produce an increased concavity
in the external surface of the membrana tympani; a forcing
inwards of the chain of ossicles ; pressure on the contents of the
labyrinth ; and a very serious diminution of the hearing power.

The morbid conditions of the Eustachian tube found in 1523
dissections were as follow :—

—
=

Containing mucus : : - - =
Containing mucus, lining mEmhranﬂ cmtgeste:] :

Containing mucus, lining membrane thick . -

Lining membrane congested i

Faucial portion, mucous membrane red :md soft .

Bands of adhesion connecting the walls

Stricture in ossepus part

Stricture in cartilaginous part

Very large .
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The causes of obstruction of the Eustachian tube may be thus
classified.

1. At its faucial orifice; a thickening or relaxation of the
mucous membrane.

both ears, the upper extremity of which receives the two osseous tubes, and
the lower extremity opens into the cavity of the fauces posterior to the aper-
ture of the nares. The muscles which open the Eustachian tube in the bird
are the internal pterygoid, or rather small muscles distinct from the pterygoid,
but accessory to them. The common membranous tube is situated between
the internal pterygoid muscles, and the lateral surfaces of the tube are in
contact with, and firmly adherent to, the inner surface of these muscles or
their accessories, so that when the fibres are drawn from the median line the
walls of the tube are separated, and a frec communication exists between the
tympanic cavity and the pharynx.
0
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2. At its tympanic orifice ; thickening of the mucous mem-
brane, or a deposit of fibrin.

3. In the middle part of the tube; a collection of mucus, a
stricture of the osseous or cartilaginous portions, or membranous
bands connecting the walls.

1. Obstruction of the Eustachian tube, at its faucial orifice,
takes place—

(a.) From thickened mucous membrane.

(b.) From relaxed mucous membrane.

(#.) OBSTRUCTION OF THE FAUCIAL ORIFICE FROM THICKEKED
MUCOUS MEMBRANE.

In these cases there is usually enlargement of the tonsils,
or hypertrophy of the mucous membrane of the nose and
fauces. If the obstruction occurs in a young person, the
mucous membrane of the nose is commonly so thick as to offer
some resistance to the easy passage of air, and to lead to the
habit of breathing through the mouth ; a habit which at night
is carried out to a marked degree, and the patient often snores
loudly. Upon examining the fauces, the tonsils are some-
times found enlarged, and the faucial mucous membrane 1s
thicker than natural. In the adult the latter condition 1s ob-
served, but the tonsils are less frequently affected. The deafness
comes on usually rather rapidly, often subsequent to a cold, and,
after remaining for a time, suddenly vanishes with a loud erack
in the ear. This amelioration often accompanies the acts of
yawning, gargling, or other strong muscular effort of the fauces.
The improved hearing which thus results rarely continues long;
sometimes it lasts for a few hours, in others for a day: a varia-
tion which probably depends upon the intervals which elapse
before the air disappears from the tympanic cavity. The amount
of hearing depends upon the quantity of air in the tympanum.
Sometimes the patient has to be loudly spoken to close to the
ear ; at others a distinet voice is heard at the distance of two
or three yards. There is frequently complaint of a sensation of
weight or pressure in the ears, which often extends to the head,
when heaviness and great depression of spirits are experienced.
The latter symptom is very marked at times, but entirely
vanishes with the removal of the obstruction. It possibly may
originate from the pressure exerted upon the contents of the
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labyrinth by the forcing inwards of the membrana tympani and
ossicles. A peculiar symptom sometimes met with in this affec-
tion, and for which I am unable to account, is the improvement
which takes place during the temporary position of the head on
a pillow, or even if it be turned round and kept looking back-
wards. Irritation is often complained of in the external meatus;
sometimes the dermis of the meatus becomes much congested,
and eventually pours out a discharge; and where it happens
that the irritation is still greater, a polypus forms, and there is
a large quantity of mucus secreted. When a patient presents
himself for advice, with obstruction of the Eustachian tube co-
existing with polypus or the sympathetic discharge from the
meatus, unless the case be most carefully examined the real
disease is apt to be overlooked, and considered to be an affection
of the meatus only.

On inspecting the membrana tympani, it will be found very con-
cave, of a dull leaden hue, and its surface of an unnatural glassy
aspect, the triangular spot being larger than natural. Some-
times the membrana tympani is so much drawn inwards as to
approach the stapes, which is distinetly discernible through it ;
in other cases, the membrana tympani is somewhat opaque, and
its outer surface uneven and irregular.

The explovation of the Eustachian tube.—The method of doing
this is so important to a thorough examination, as to require to
be treated in detail. In a paper read before the Medico-Chirur-
gical Society in 1853, T pointed out a simple mode of ascertaining
whether the Eustachian tube was pervious, and one which, as a
general rule, is successful, without having recourse to the cathe-
ter. It has already been shown, that during the act of deglu-
tition, with the mouth and nose closed, a small quantity of air
is passed through the Eustachian tubes into the tympanic cavi-
ties ; a process that is attended with a sensation of fulness in
the ears. The entrance of air into the tympanum can be dis-
tinetly heard by means of an elastic tube about eighteen inches
long, each end of which is tipped with ivory or ebony; an
instrument which I have named the Otoscope. One end of
it is to be inserted into the ear of the patient, and the other
into that of the medical man, who must take care that no
portion of the tube touches any neighbouring body. When
the patient swallows a little saliva, the mouth and nose being

o2
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closed, if the Eustachian tube be pervious, at the moment that
he feels a sensation of fulness in the ear, the surgeon will hear
most distinetly a faint crackling sound, produced apparently by
a slight movement of the membrana tympani. This crackling
sound is that most usually heard; but in some instances where
the mucous membrane of the tympanum is thick, a gentle flap-
ping sound will be detected in its place. If in a case of suspected
obstruction of the Eustachian tube, the otoscope fail to reveal

THE OTOSCOFPE.

any sound during the act of deglutition; if no sound be heard
when the patient makes a forcible attempt at expiration with
mouth and nose tightly closed ; and if the history of the case,
the symptoms and appearances, agree with those already laid
down as appertaining to obstruction of the Eustachian tube, I
think the surgeon is justified in affirming that the tube is ob-
structed, and has no need to resort to the use of the Eustachian
catheter. Doubtless, in many cases a person is unable to force
air into the tympanum, although the pervious condition of the
Eustachian tube is shown by the test of the otoscope, and this
may depend upon a peculiar arrangement of the lips of the tube
which causes them to be pressed together by the compressed air.
There are other cases also where the tube may be proved to be
pervious by the patient foreing air into it during an attempt at
expiration, although the act of deglutition with closed nostrils
does not call forth any sound appreciable by the otoscope ; but
it is rare indeed for a pervious tube to resist bofh of these tests.
T have, however, met with such cases; but as their history,
appearances, and symptoms have concurred in showing that no
obstruetion of the tube existed, it has not appeared necessary to
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when he will find the tonsil sitnated from an inch and a quarter
to an inch and a half below the tube, and placed between the
palato-glossus and palato-pharyngeus muscles, the latter muscle
entirely separating the tonsil from the tube: he will also find
the Hustachian tube close to the base of the skull, against the
basilar process of the occipital bone, and surrounded by the
tensor and levator palati muscles, the function of which is, as
already shown, to open the tube. Repeated examinations have
convinced me that even should the tonsil enlarge to its greatest
possible known extent, it never reaches the Eustachian tube ; for,
together with the enlargement of the tonsils, the palato-pharyn-
geus musele also hypertrophies, and effectually separates the two
organs. Nay, further, in the cases seen by me, where the tonsils
have been the largest, there has been no deafness; a fact which
must also have been observed by other medical men. Often in
a case of obstructed Eustachian tube in one ear, the tonsil has
been comparatively small on the deaf side ; while on the opposite
side, where there has been no deafness, the tonsil has been large.
There is no doubt that obstruction from hypertrophy of the
mucous membrane of the faucial orifice of the Eustachian tube
may coexist with enlarged tonsils ; but the mere coexistence of
two affections must not be confounded with cause and effect.

TREATMENT OF OBSTRUCTION OF THE FAUCIAL ORIFICE OF THE
EUSTACHIAN TUBE BY THICKENED MUCOUS MEMBRANE.

Cases of this disease, when uncomplicated with any affection
of the tympanum, ordinarily yield to the use of general reme-
dies and applications to the fauces, without fouching the outer
ear. The object to be aimed at is the reduction of the congestion
and hypertrophy of the mucous membrane surrounding the
orifice of the tube, so as to allow the muscles again to exercise
their function of opening it; and for this purpose considerable
patience and perseverance are, doubtless, frequently required ;
since in many strumous persons, especially if young, the ten-
dency to congestion and thickening is very great.

General remedies.—The most efficient of these are abundant
and active exercise in the open air, and warm clothing. Flanuel
should be worn next to the skin. In youths the flannel jacket,
extending from the neck to the ribs, may not only be worn ; but
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in cold weather, in front, where the chest is exposed, a small
additional piece of flannel may be worn suspended from the
neck. The throat should not be wrapped up with handker-
chiefs, comforters, boas, &e., as they only serve to weaken it, by
keeping it warm for a certain time, and then, on their removal,
leaving it exposed frequently to a colder air within doors than
had prevailed without, thus bringing on relaxation of the mucous
membrane. Where a single tie handkerchief is worn within
doors, no addition is needed on going out; and where in
children the throat is left bare within the house, a small silk
handkerchief loosely tied is all that is required without. I have
been thus particular on these points, because experience fre-
quently convinces me of their great importance.

The surface of the body should be daily sponged or rubbed
with a coarse towel that has been dipped in cold water, and then
wrung out. As the children who suffer from the affection under
consideration have usually a languid circulation and deficient
nervous energy, the towel bath appears to be a remedy advan-
tageous in both respects. The towel should be very coarse, and
only one part of the body should be rubbed at a time. The skin,
especially that of the neck, throat and spine, should be brought
to a ruddy glow. This bath may be used either in the morning
or the evening, but once daily is sufficient. If the patient be so
very delicate that he cannot well bear the slight shock produced
by the cold towel, tepid water may be used. In addition to this
bath, indeed to supersede it, especially in youths of from fourteen
to sixteen, by whom it is not likely to be carried out effectually,
the tepid or cold plunge bath may be resorted to. When it can
be practised, sea-bathing should not be neglected ; but in all
cases of entire immersion it is advisable to wear an oil-skin cap,
to keep the head dry: and this, not because the application of
water to the head is objectionable, but because there is so great
a difficulty in perfectly drying the haiv, and the slow evapora-
tion from it is often decidedly injurious. Plunging into a fresh-
water river in warm weather is not prejudicial. In the treatment
of the cases in question, too much stress cannot be laid upon the
necessity of exercise, bracing air, and cold bathing. I have
known them to overcome the most obstinate cases of obstruction
of the faucial orifice of the Eustachian tubes, where all local
remedies and medicines had given slight or only temporary
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relief. Care should also be taken as to the diet of the patient :
pastry, sweets, fat, &c., should be avoided ; vegetables may be
sparingly partaken of ; and the principal food should be bread,
especially that containing the bran, meat and light puddings, as
rice, sago, &c. Children should not be overworked in their
studies, should retire early, and their sleeping-rooms should
be airy and well ventilated (it is a good plan to leave the
bedroom-door ajar during the whole of the might); and, above
all, it is important that the head should be kept above the
bed-clothes.

To overcome the very prevalent habit of breathing through
the mouth, whereby the cold air keeps up a constant irritation
of the faucial mucous membrane, the patient should be directed
to sit down quietly for a certain time daily, and practise the
habit of nasal respiration. Although it may at first seem diffi-
cult, the mucous membrane of the nose soon yields, and the air
passes freely.” '

Medicines.— All medicines that impart tone to the system,
may in turn be resorted to. Cod liver oil, iron in various forms,
iodide of iron, iodide of potassium, creasote, and the mineral
acids and vegetable bitters, will be found useful.

Local treatment.—The most efficient local application is un-
doubtedly the nitrate of silver, which may generally be used in
a solid form. DMessrs. Weiss have made for me a caustic holder,
the end of which is capable of being turned at such an angle,
that the caustic may be passed behind the soft palate, and
applied to the mucous membrane of the orifice of the tube, as
well as to that of the fauces. Should the tonsils be enlarged,
the solid nitrate of silver may be rubbed over their surface, and
over that of the fauecial mucous membrane about once a week ;
and it should produce considerable irritation and a copious flow
of mucus. Stimulating gargles are also to be used; those com-
bining acids and astringents are of service. Iced or cold water
is often beneficial ; and in order to ensure the application of the
cold water to the orifices of the tubes, as well as to improve the
condition of the mucous membrane of the nares, the water may
be drawn up through the nose, and passed out by the mouth.

* Many yvears ago I pointed out the peculiar erectile tissue of which the
nasal mucous membrane is compozed, not only in man, but in most mam-
malia ; this tissue renders it a most eflicient natural * respirator.™
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‘When there is much congestion of the faucial mucous membrane,
a leech or two, a stimulating liniment, or a vesicating paper,
may be applied over the region of the tonsils.

The use of the Eustachian catheter.—It was, and is even now,
the custom of some surgeons to pass the Eustachian catheter
repeatedly in cases of obstruction of the Eustachian tube. Now,
what 1s the effect of this procedure ? If the mucous membrane
be not much thickened, air is blown into the tympanic cavity,
and the power of hearing is improved. As soon, however,
as the catheter is withdrawn, the tube again closes, and
its muscles have not the power to re-open it; while the air
which has been forced into the cavity soon disappears, and the
deafness returns. The patient again seeks relief from the same
process and with the same result; for if the mucous membrane
is allowed to remain in its existing state, no permanent relief
is to be hoped for; on the contrary, the repeated use of the
catheter tends rather to increase than diminish the congested
state of the membrane. Under certain circumstances, however,
the Eustachian catheter is of great value. The judicious course
respeeting it, is to use the above-named plans for the purpose of
reducing the hypertrophy of the mucous membrane, which will,
in the majority of cases, effect the cure of the disease. If, after
pursuing these measures for ten days or a fortnight, no ameliora-
tion ensues, the Eustachian catheter may be introduced and air
blown through the tube into the tympanum ; an operation which
may at times possibly facilitate a cure by the removal of mucus
from the tube, or by liberating the lips of the faucial orifice.
Several days, however, should elapse before the operation, if
required, is repeated, and this will seldom be the case.

The mode of applying the Eustachian catheter.—It has been’
already stated that the orifice of the Eustachian tube is posterior
and ‘external to the posterior aperture of the inferior nasal
meatus. The catheter used by me is not quite so large as an
ordinary crowquill ; and as the outer part of the Eustachian tube
is oval, it has been recently suggested by me that the extremity
of the catheter should be of the same shape. The end of the
catheter taken hold of by the surgeon should be rather larger
than that which is to enter the tube, in order that the end of
the explorer, or the nozzle of a syringe, may be fixed in it. This
end having a ring on the side opposite to the concavity of the
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curved end, is to be taken in the right hand of the surgeon, the
patient being seated in a chair before him, and then the instru-
ment, with the point downwards, is to be made to glide back-
wards, by the side of the sepfum nasi, until the curved end
reaches the cavity of the fauces, when it is to be pressed back-
wards against the mucous membrane of the posterior part of the
fauces. It is next to be drawn slightly forwards, and then
rotated outwards, so that the extremity may turn upwards and
catch the orifice of the Eustachian tube, which can be distinetly
felt, and will prevent the further rotation of the instrument.
The catheter is now to be pressed slightly outwards and back-
wards, when the surgeon will feel it to be embraced by the tube.
For the purpose of securing the instrument, a frontlet bandage,
with a pair of forceps attached, has been used; but it may be
dispensed with in all ordinary cases : for the surgeon has only to
transfer the catheter to his left hand, and while holding it
lightly, so as not to cause pain to the patient (as the use of the
frontlet invariably does), insert into the dilated end of that
instrument the small end of the explorer or of the syringe.
The eaplorer, which in my hands has entirely superseded the

THE EXPLORER, AND THE EUSTACHIAN CATHETER INTO WHICH IT FITS.

use of the air-press, consists of an elastic tube, about eighteen
inches long, one end of which has a flat mouth-piece of ivory,
with one or two deep incisions upon it, to enable it to be easily
held by the incisor teeth of the operator, while the other end
has a small portion of steel tubing attached to it, which fits
accurately into the further end of the catheter.

When the catheter has been properly fixed, as directed, in
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the air into the tympanum. Great mischief has, indeed, fre-
quently resulted from such a proceeding ; the mucous membrane
having been lacerated, and the air been driven into the sub-
mucous tissue, causing extensive emphysema. Nay, still more
serious results have occurred, the patient having been killed
instantaneously, perhaps through the effusion of air through
the fenestra rotunda (the membrane having been lacerated) into
the labyrinth, and the shock upon the nervous system causing
instant death. Nor need it be a source of surprise that the
effusion of air into the labyrinth should prove fatal, since even
the foreible distension of the tympanum, while blowing the nose
frequently, produces giddiness by pressure upon the labyrinth.

The excision of the tonsils.—On the supposition that the tonsil,
when enlarged, pressed against and closed the faucial orifice of
the Eustachian tube, the operation for exeision, or partial ex-
cision, of the tonsils, has long been practised for the relief of
deafness. Although, as already shown, the tonsil, however
hypertrophied, cannot cause occlusion of the Eustachian tube,
still the removal of a portion, in cases where it is muweh enlarged,
is sometimes of service by diminishing the congestion of the
mucous membrane at the orifice of the tube; and it perhaps also
operates beneficially by allowing the muscles of the tube to act
more freely. This operation is, however, very rarely required ;
and the best rule to follow is never to excise a portion of the
tonsil, which appears to have important functions, independent
of the fances, unless it evidently interferes with the general
health of the patient, or unless the obstruction of the Eustachian
tube resists the other measures already indicated.

CASES OF OBSTRUCTION OF THE EUSTACHIAN TUBE BY THICKENED
MUCOUS MEMBRANE, AT ITS FAUCIAL ORIFICE.

Crse T.—Master M. J., aged 15, was brought to consult me,
on December 4, 1852, on account of a very serious diminution of
the hearing power, in both ears. He was in tolerable health,
but pale. About a year previously, after suffering from a bad
cold, he became dull of hearing, and since then has been able to
hear only when spoken to in a loud voice, within the distance of
a yard or two. Ocecasionally he has felt a sensation as of some-
thing bursting in the ears, which has been followed by slight,
but only temporary relief. Upon examination, the mucous mem-
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brane of the fauces was found very thick and red, and both
tonsils greatly enlarged. The right ear.—Watch heard only
when in contact with the ear; the membrana tympani being
opaque, of a leaden hue, and more concave externally than
natural, while, instead of the usual triangular bright spot, two
bright spots were perceptible, showing that the membrane was
deprived of its ordinary evenness of surface. Upon listening
with the ofoscope while the patient swallowed, the mouth and
nose being closed, and while he tried to force air into the
tympanum, no sound was heard. The /Zff ear was in a very
similar state to the right; the watch, however, could be heard
at a distance of two inches from the ear. Feeling assured from
the history of the case, the symptoms, the condition of the
throat, the appearances of the ear, and the negative results fol-
lowing the use of the otoscope, that the Fustachian fube was
closed at the faucial orifice, especially as there was no indication
of disease in the tympanum, which might lead to the supposi-
tion of the tympanic orifice being affected, I did not use the
Eustachian catheter, but proceeded at once to apply a solution
of nitrate of silver to the mucous membrane of the fauces, and
to the orifices of the Eustachian tubes. Three grains of the
sulphate of iron were given daily in combination with ten grains
of sulphate of magnesia, and slight counter-irritation was kept
up over the region of the tonsils. As a remedial measure, the
catheter was not resorted to, as it was evident that the hyper-
trophy of the mucous membrane had slowly come on, and it was
not probable that it could be otherwise than slowly improved.
The first effect of the treatment was a slight improvement of the
hearing, although the fube remained impervious; an improve-
ment which probably depended upon the diminution of the con-
gestion in the mucous membrane of the tympanum. By the
end of January, the hearing power of the right ear had greatly
improved ; and in the middle of February, the air passed freely
through the Eustachian tubes during the act of deglutition, and
the patient heard quite well again.

Case I1.  Obstruction at the faucial orvifice for two months.—W.
W., Esq., aged 52, being strong and in good health, consulted
me on July 26, 1853. He stated that two months previously,
alter a bad cold, he became slowly deaf in both ears, so as to
require persons to speak loudly to him within the distance of a
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yvard. On the 24th, after yawning, he suddenly experienced a
crack in the left ear, and as suddenly heard well: but this im-
provement only lasted for a day, and then the deafness slowly
returned. He has had three similar attacks during the last ten
years, but in about a month’s time the hearing usually returned
after a cracking sound in the ears. At times, on throwing the
head back, he has found the hearing power in the right ear
much improved. On eramination, the mucous membrane of the
fauces was red and hypertrophied.

Right ear.—Hearing distance three inches; the meatus was
red and hypertrophied, the membrana tympani more concave
than natural, its surface uneven, and, instead of the single trian-
aular bright spot, there were two smaller spots.

Eustachian tube.—The otoscope did not deteet any air entering
the tympanic cavity during the process of deglutition, or upon
an attempt at a forcible expiration with closed nostrils.

Left ear.—Watch heard only when in contact with the ear;
the membrana tympani was in a similar state to that of the
richt ear, and the long process of the incus could be seen
through it. The Eustachian tube was impervious.

By the use of stimulating gargles and a liniment over the
ears and throat, the patient entirely recovered in the course of a
fortnight.

Case 111, Obstruction of the faucial orifice: catarrh from meatus :
tonsils very large : cure without evcision.—Master B., aged 16, was
brought to consult me in August, 1850. His general health was
not very good, and he was subject to glandular enlargements.

History.—The right ear has always been slightly dull, and
for two or three years it has been worse. The left ear lately
has also become so dull, that he requires to be spoken to dis-
tinetly within the distance of a yard from the head. Has had
several attacks of ear-ache ; after which, and also after a eold,
the deafness is increased. Has had discharge from each ear on
several occasions, and complains of a singing in them. When
asleep he makes a loud snoring sound, and he always breathes
through the nose. At times has had a cracking sound in the
ears, which has been followed by a temporary improvement.
On exainination, the tonsils were found to be so greatly enlarged
as nearly to touch the median line, while the mucous membrane
of the fauces and of the nose was much thicker than natural.
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Right car.—Hearing distance half-an-inch ; membrana tym-
pani concave ; bright spot somewhat dull. Eustachian tube
impervious.

Left ear—Hearing distance two inches; the bright spot of
the membrana tympani sub-divided. Kustachian tube ob-
structed.

As the tonsils in this case were so much larger than natural,
and as they apparently interfered with the respiration of the
patient, and perhaps with his health, it was thought that the
removal of a portion of one or both might be attended with
benefit : but the patient’s friends so strongly objected to the
operation, that it was not performed. The freafment consisted
in the application of solid nitrate of silver to the fauces; in the
use of an astringent gargle with counter-irritants over the
ears and throat; in the administration of tonic medicines; and
in careful diet, with abundant exercise in the open air. On
August 21st, a crack took place in the left ear, when he heard
perfectly for a short time. After this date, a succession of
cracks was heard in each ear, and at last the hearing power
entirely returned and remained perfect, except during a cold,
the effects of which, however, soon disappeared.

Case IV. Obstruction from the mucous membrane of the fauces :
polypus in meatus externus. Removal by operation. Cure.—H.
W., Esq., aged 19, was sent to me by Mr. White Cooper, in
February, 1854, on account of a considerable diminution of the
power of hearing, and of a discharge from the right ear. His
health was not very good, and he was subject to enlarged
cervical glands. The /kisfory of the case was, that about two
years ago he found himself becoming gradually dull of hearing.
After this dulness had remained some months, accompanied by
a feeling of fulness in the ears, a discharge took place from the
right ear, the quantity of which has lately considerably inecreased.
On examination, the mucous membrane of the fauces was ob-
served to be red and thick.

Ltight ear—The watch heard only when in contact; a rasp-
berry polypus, the size of a small pea, was seen to fill the
meatus, close to the membrana tympani.

Left car.—Hearing distance six inches ; membrana tympani
opaque, and calcareous in parts. Each Eustachian tube was
impervious to air. The freatment consisted in the removal of
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the polypus by means of the lever-ring forceps. The membrana
tympani was then observed to be white. Astringent and acid
gargles were used ; slight counter-irritation was kept up over
the ears and the region of the fauces ; tonics were administered;
and daily sponging with cold water was enjoined. In the course
of a week a crack took place in the right ear, followed by imme-
diate great improvement of the hearing ; this was succeeded by
a crack in the left ear, and a perfect restoration. The discharge
also wholly disappeared. On seeing this patient several months
afterwards, I found his hearing perfect, and there had been no
return of the discharge.

I have said that the use of the Eustachian catheter is rarely
required, because the state of the mucous membrane generally
so much improves by means of the other remedies. In the fol-
lowing case, however, where there was an additional cause of
impediment besides the thickened mucous membrane, the cathe-
ter was used with advantage.

Case V. Tmpervious condition of the tube from hypertrophy of
the mucous membrane at the faucial orifice ; fissure of the palate ;
catheter used with advantage—Dr. P., a medical man, aged 43,
consulted me in 1853, on account of deafness.

History.—Several years previously he had a disease of the
palate, which terminated in the loss of a considerable portion of
the palatal processes of the superior maxillary and palatal
bones, and caused a large fissure. During the last two or three
vears he has suffered from attacks of deafness during a cold,
which, after continuing for some weeks, have disappeared. On
examination, the mucous membrane of the fauces was found to
be red and much thicker than natural. Towards the posterior
part of the palate was a large fissure exposing the trumpet-
shaped extremity of the Hustachian tube; the mucous mem-
brane of which was much swollen. KEach membrana tympani
was of a leaden hue and very concave; and there was an
appearance of redness beyond each, as if the mucous membrane
were congested. The patient had to be spoken to distinctly
within the distance of a yard. The Eustachian tubes were
Impervious,

Treatent.—A solution of nitrate of silver (3ij @ 3j) was
applied to the mucous membrane of the fauces and to the orifices
of the tubes; an astringent gargle was ordered, and gentle
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counter-irritation over the throat. This treatment produced a
slight improvement ; but as the deafness soon returned, as the
patient was especially anxious to hear, and as it appeared pro-
bable that the muscles of the tube were partially disabled from
performing their function, I passed the Eustachian catheter, and,
by means of the explorer, blew air into the tympanic cavities.
The good effect was instantaneous, and the patient heard well.
The improvement, however, lasted for only about twelve hours,
when the deafness gradually returned. At the desire of the
patient I passed the catheter on several occasions, while other
treatment was being followed. After each operation the hearing
improved for about the same space of time ; ultimately the con-
dition of the mucous membrane was so much improved as to
allow the muscles to open the tubes, and a cure resulted.

In some cases after the Eustachian tube has been obstructed
for a long time, the patient may almost wholly lose the power
of hearing. These cases, as will be seen by the following
instance, are by no means to be despaired of.

Case V1. Obstruction by thickened wmucous membrane of the
faueial ovifice; duration of many years ; great and prolonged
hardness of hearing ; cure.—DMiss J. A. 0., aged 12, was brought
to me from Manchester, on the 16th April, 1853. She was
strong, but rather pale. The history of the deafness was, that
during several years she had been dull of hearing during a
cold ; on the disappearance of which, the power of hearing par-
tially returned, so that she could hear without much difficulty.
For some months the deafness has been so much worse, that she
cannot hear unless spoken to in a loud voice into the left ear,
the right being useless. On examination, the mucous membrane
of the fauces was found to be red, thick, and spongy, but the
tonsils were not larger than natural. The mucous membrane of
the nose was very thick and red; and respiration was usually
carried on by means of the mouth.

Right ear.—Watch heard on pressure, but indistinetly; mem-
brana tympani concave, surface uneven; and on that surface
three irregular-shaped bright spots were seen. Eustachian tube
Impervious,

Left ear—Watch heard when pressed ; membrana tympani
and Fustachian tube the same as in the opposite ear.

Treatment.—The solid nitrate of silver was directed to be

P
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applied to the mucous membrane of the fauces once a week ;
counter-irritation over the ears, and a leech or two at times over
the region of the fauces; the one-thirtieth of a grain of the
bichloride of mercury twice daily, and a warm bath once a week:
oceasionally an emetic was also given. She returned to Man-
chester, and on the 28th of May her father wrote to me, saying
that she was *“so much better that she can keep up a conversa-
tion across the table.” The child had a relapse in the following
January, but a repetition of the treatment again restored her to
perfect hearing.

It is not, however, only in long-standing cases of obstruction
of the Eustachian tube that the deafness is very considerable ;
in weak persons almost total deafness may come on in a few
hours. A well-marked case of the kind has occurred to me
while writing the present chapter.

Clase VII. Sudden obstruction of each Eustachion tube from con-
gestion and thickening of the mucous membrane of the fauces, pro-
ducing total deafiess in a few howrs ; eure.—~Dr. B., on the 24th
January, 1855, called to ask me to see his wife, of whom he gave
the following Aistory.

For several months she has been much out of health, and
confined to her room ; but has never suffered from any deafness
or disease of the ear. On the night of the 20th instant she
awoke, complaining of a loud singing in the ears; and when
spoken to, it was found that she was so deaf as not to be able
to comprehend what was said, althongh addressed very loudly.
If possible, this deafness increased, so that on the 22nd no sounds
were heard, and all communication had to take place in writing.
On examination, on the 24th, T found that the deafness was
complete ; each membrana tympani was very concave and dull ;
the mucous membrane of the fauces was very red and thick, the
tonsils and uvula much swollen. Each Eustachian tube was
impervious. Upon inquiry I learnt that accidentally a part of
the window had been left open during the night. The freat-
ment recommended was the application of the solid nitrate of
silver to the fauces and the orifices of the Eustachian tubes.
This was done freely about eleven o’clock on the 26th. Dr. B.
returned home about two hours after, and found the hearing
so improved that he carried on a conversation with his wife in
a loud voice.
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I might add to the above a large number of cases in which
the treatment was quite successful, but will mercly give the
leading particulars of another.

Case VIII.—H. L., Esq., aged 28, consulted me on June 25,
1853. Has suffered for several months from sore throat, conse-
quent upon an attack of secondary syphilis : for two months has
complained of deafness in both ears, so as not to hear any except
a loud voice. The deafness is accompanied by constant singing,
which is increased when the head is on the pillow, and it varies
much. On one occasion, after gargling the throat, heard much
better with the right ear for twelve hours.  On examination of the
right ear, the hearing distance was half an inch ; the membrana
tympani was opaque and of a leaden hue; the surface shone,
but the bright spot was nearer the circumference of the mem-
brane than natural. The Eustachian tube impervious. The
left ear was in the same condition as the right. The treatment
pursued was the use of the nitrate of silver to the fauces, and the
administration of steel wine. On July 2nd he told me that three
or four days previously he heard quite well in the morning, and
the improvement lasted for two days, since which he has been
gradually getting deaf again. By perseverance in the treatment
for a month he perfectly recovered.

(h.) OBSTRUCTION OF THE EUSTACHIAN TUBE AT ITS FAUCIAL
ORIFICE FROM RELAXED MUCOUS MEMBRANE.

This affection is far from being so frequently met with as
obstruction arising {rom fhickened mucons membrane. In many
symptoms the two affections greatly assimilate, but they also
present certain decided differences. Obstruction from relaxed
mucous membrane occurs less frequently in children or in persons
subject to glandular enlargements, than in persons who have no
thickening, but simply a relaxed state of the mucous membrane
of the fauces. The physical cause of the obstruction appears to
be a relaxed condition of the mucous membrane covering the
faucial orifice of the tube, so that its muscles are unable to sepa-
rate the lips sufficiently to admit the air. The predisposing
cause is generally some debilitating influence, as over-work,
keeping late hours, indigestion, &c. The exciting cause is often
a cold. There is usually no history of any previous affection of

P 2
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the ears, the deafness coming on slowly, and gradually increasing
until the patient is unable to hear ordinary conversation, and
requires to be spoken to in a loud voice. Sometimes the patient
improves for a short time, and then the deafness returns; but
frequently the hearing is better when the head is placed in a
recumbent position, or when the face is turned and looks back-
wards. There is often a feeling of weight in the ears, with a
singing sound, and at times a sensation of confusion in the head.
On examination, the patient generally looks pale and out of tone;
the pulse is weak ; the mucous membrane of the fauces is either
relaxed and red, the blood-vessels being large and presenting
long streaks ; and the uvula is either hanging down, so as to
touch the dorsum of the tongue, or it is of a much paler colour
than natural from being deprived of its due supply of blood.
The membrana tympani is much more concave than natural, fre-
quently of a leaden hue, its surface being glassy. Not unfre-
quently the long process of the incus is seen through it. Upon
exploration with the ofoscope, the Eustachian tube is found to
be impervious. The freatment differs somewhat from that of
cases of obstruction from thickened mucous membrane. Instead
of nitrate of silver, stimulating gargles are to be used—one com-
posed of whiskey is often very serviceable ; tonic medicine and
stimulants are to be administered, generous diet, rest from work,
country air and abundant out-door exercise, should also be pre-
. scribed.  Similar reasons to those which induce me not to use
ordinarily the Eustachian catheter in cases of obstruction from
thick mucous membrane, have prevented my resorting to it in
the cases under consideration. Its use could not, of course,
diminish the cause of obstruction, or facilitate the progress of
the treatment ; and unless the patient, from some particular cir-
cumstances, was very desirous to hear well during a few hours,
the introduction of this instrument should be avoided. A cure
is always to be effected without it.

Case 1. Obstruction of the left tube from relaved condition of
the mucous membrane ; constant beating sound —J. R. H., Esq., a
surgeon, aged 48, consulted me on December 15, 1823. The
history was, that about six weeks previously he found himself
deaf in the left ear; he felt no pain, but there was a constant
sensation of beating in the ear, and a weight on that side of the
head, which caused extreme discomfort. He is subject to a
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relaxed throat. On eramination, the mucous membrane of the
fauces was observed to be relaxed, though mnot thicker than
natural ; the meatus externus of the /eft ear was dry and smooth,
and did not contain any cerumen ; the membrana tympani was
very concave and somewhat opaque. The processus brevis stood
out very prominently ; but the manubrium was so much drawn
inwards that it could scarcely be seen. The otoscope showed
the Eustachian tube to be impervious. The watch heard only
in contact with the ear. The right ear perfectly natural.

Treatment.—A whiskey gargle was ordered, and a mustard
plaister to be placed on the region of the fauces; the outside of
the throat to be rubbed with a coarse towel dipped in cold
water ; simple food, as much rest and as little ©“ night-work™ as
possible.

December 24th.—A erack took place in the ear, and the hearing
became perfect for a few minutes, but again became gradually
dull. The treatment was persevered in, and on the 7th January,
1854, the gentleman wrote, “ I am quite well; the air passes
into the ear perfectly well.” All the unpleasant symptoms had
subsided.

Case I1. Obstruction in each tube for ten days after an attack of
bronchitis.—S. 8., Esq., aged 51, an architect, was brought to
me on June 24, 1853,

History.—He has had a bad cough and bronchial affection for
a month, which came on after having been considerably over-
worked. Ten days ago deafness came on slowly in both ears,
and has remained till now ; so that he has to be spoken to in an
elevated tone within a yard. He hears much better in the
morning when reclining in bed. Has frequently tested his
hearing by means of his watch, and the result is, that when
lying down he can hear it at a distance of two feet with either
ear; but after being in the erect posture for a minute or two
the deafness returns, and he can hear the watch only at two
inches from the ears. He has now and then had a slight erack
m each ear, followed by somewhat improved hearing. On
evamination, the pulse was weak and slow, the face pale and
flabby, and the mucous membrane of the fauces was seen to be
relaxed, with enlarged streaky vessels ramifying in 1t.

Light ear.—Watch heard only when in contact with the ear ;
the surface of the membrana tympani was dull, had a dark
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leaden hue, and the membrane was much more coneave than
natural, having two irregular-shaped bright spots in place of
the single one ; the long process of the incus was seen through
the membrana tympani, and appeared to be in contact with its
inner surface ; the Eustachian tube was impervious.

Left ear.—Similar to the right : hearing distance, a quarter of
an inch. -

The #reatment consisted in the administration of the citrate of
iron, followed by decoction of bark and sulphuric acid ; the use
of a tannin gargle and gentle external counter-irritation. He
was also advised to sleep in the country, to work as little as
possible, and to live generously. On July 2nd there was a slight
improvement, but as yet no free passage for the air through the
tubes. On July 7th a sudden and great improvement took place
in the right ear, after blowing the nose. Hearing distance, six
inches in the right, and a quarter of an inch in the left ear.
Cracks now oeeurred in both ears from time to time, and were
followed by great amelioration in the hearing. At the end of
July he had perfectly recovered.

Case I11. Obstruction at the faucial orifice from relared muecous
membrane for two months after influenza.—Miss T., aged 16, was
brought to me on June 7th, 1853. She was pale, with a weak
pulse, and somewhat out of health, having had an attack of
influenza for two months. Catamenia irregular.

History—When a child, was subject to dulness of hearing
during a cold, but recovered as soon as the cold passed away.
During the recent attack of influenza has been so dull of hearing
as fo require to be spoken to distinetly within the distance of a
yard : general conversation is not heard. Sometimes during an
entire day hears rather better. Complains of a ticking noise
in the ears.

Results of examination : right ear.—Watch only heard on
pressure ; membrana tympani; surface dull, concave ; Eustachian
tube impervious. Leftf ear.—In the same state as the right.
The mucous membrane of the fances was relaxed.

Treatment.—Considering that the relaxed condition of the
faucial mucous membrane was dependent upon the state of the
health, steel was administered, and plans for invigorating the
system were recommended : gentle counter-irritation over the
region of the fauces was also enjoined.
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July 13th.—Ias had a “rumbling” sound i the ears, since
which she has been better. IHearing distance, two inches.

July 20th.—Well. Eustachian tubes pervious.

Several additional cases might be related, but the three I
have mentioned will be sufficient to illustrate the nature of the
affection.

(e.) OBSTRUCTION OF THE EUSTACHIAN TUBE AT THE TYMPANIC
ORIFICE FROM THICKENED MUCOUS MEMBRANE.

Inasmuch as one of the most common affections of the ear is
inflammation of the tympanic mucous membrane, it will be
readily conceived that obstruction of the tympanic orifice of the
Eustachian tube is likely to take place from the same cause.
It is well known that the osseous portion of the Eustachian
tube, which is about the size of an ordinary probe, is lined by
an extremely thin mucous membrane, which, like that covering
the osseous walls of the tympanum, adheres firmly to the surface
of the bone, and appears to act in the twofold capacity of a perios-
temmn and mucous membrane ; one of the reasons for its extreme
tenuity being the fact that the bony part of the Kustachian
tube forms part of the cavity with resonant walls. The whole
of the mucous membrane of the Eustachian tube, excepting at
the two extremities, is so surrounded by museles and bone as to be
little liable to become the seat of disease. In making dissections,
I have rarely found that it has been morbidly affected ; indeed,
in some cases of ulceration of the faucial mucous membrane in
scarlet fever, accompanied by ulceration of the mucous membrane
of the tympanum, the membrane lining the central portion of
the tube has been found free from disease. It would thus appear
that the commonly received opinion of the extension of the
disease, by direct continuity, from the fauces to the tympanum,
is not always correct ; and from observation of what occurs in
other cases, there is no difficulty in conceiving the affections of
the two parts to originate at the same time without any relation
of cause and effect. It cannot be doubted that it is very fortu-
nate the mucous membrane of the central part of the tube is so
Little liable to become thickened, since it would of course be very
difficult to act upon it effectually.

The mucous membrane covering the bone which forms the
tympanic aperture of the tube is, on the contrary, liable to con-
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gestion and hypertrophy, being, like the mucous membrane of
the tympanum, exposed to the influence of the cold air entering
the meatus externus. Symptoms arising from this cause are
usually present in the cases under consideration; but there
is generally in addition a great concavity of the membrana
tympani, loud noises in the ears, and, upon examination, an
impervious state of the Eustachian tube.

The kistory of the two cases differs in the fact, that in cases of
obstructed Eustachian tube, the deafness generally comes on
rapidly, often disappears, and as rapidly reappears ; whereas in
those arising from disease in the mucous membrane, the progress
is usually slow and regular. It must also be remembered, that
in cases of obstruetion of the Eustachian tube at the tympanie
orifice, there is commonly a history of previous attacks of in-
flammation in the tympanic mucous membrane, which is not
often the case in instances of obstruction at the faucial orifice :
the membrana tympani also presents appearances indicative of
inflammation having occurred in the tympanic cavity. The
most simple cases of obstruction of the Eustachian tube at the
tympanic orifice are those following an ordinary cold, in which
a sense of fulness is felt in the ears, often attended with noises,
and with dulness of hearing—symptoms which last for a few
days, and then ordinarily disappear with a sensation of something
bursting in the ear.

In the treatment of these eases, all those measures should be
resorted to which will be described as serviceable in hyper-
trophy of the mucous membrane of the tympanum. In addition,
the operation of puncturing the membrana tympani is some-
times advisable.

ON THE OPERATION OF PUNCIURING THE MEMBREANA TYMPANI.

Sinee Sir Astley Cooper obtained a medal from the Royal
Society, on account of the success which, in a few cases, followed
the operation of puncturing the membrana tympani, this opera-
tion has been performed frequently, and in cases of deafness
arising from every possible cause. Though, doubtless, in certain
cases it may be of great service, it is an operation rarely required,
and one which, if not judiciously performed, is liable to produce
the most injurious consequences. In Sir Astley Cooper’s sue-
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cessful cases, there was simple obstruction of the Eustachian
tube ; and there is little doubt that the affection would have
yielded to simple measures having for their object the removal
of the obstruction, while the cure instead of being temporary
would have been permanent. In the great majority of cases
where Sir Astley punctured the membrana tympani not the
slightest benefit accrued, because the deafness was dependent
upon other causes than obstruction of the Eustachian tube ; and
in some cases of deafness from debility of the auditory nerve,
the shock of the operation greatly aggravated the symptoms.
In what cases, then, should the operation be performed ? It will
be observed that I have not recommended it in cases of obstrue-
tion of the faucial orifice of the Eustachian tube, because that
obstruetion can be otherwise removed ; but should the faucial
orifice be permanently closed by adhesion of its walls (a case
never met with by me), there can be no question that it should
be performed. It isalso called for in cases of stricture of the
osseous portions of the tube, in those of obstruction by fibrinous
effusion, and where the thickened mucous membrane of the
tympanic orifice will not yield to other treatment. Great and
immediate improvement frequently follows the operation; but
there is usually so much difficulty in keeping the aperture open,
that the value of it is much diminished. The ordinary instru-
ment for performing the operation is the sharp triangular end of
a probe; and where only temporary effect is required, this is
sufficient. Fabrizzi invented an instrument for drilling out a
circular portion of the membrane ; but the extreme sensitiveness
of the outer surface of the membrana tympani renders it difficult
of application. It consists of a silver tube, about four inches
long, one end of which, about a line in diameter, is tipped with
steel and made to cut; the opposite end is made to serew on the
outer part of a trocar, near its handle ; while the trocar, con-
sisting of a silver rod, has at its end a fine wire shaped like a
corkscrew. When used, the trocar is passed through the canula,
and the spiral wire which projects beyond it has its point passed
through the membrana tympani, and then turned round so as to
cause it to enter the tympanic cavity. When this has been
effected, and a firm hold of the membrana tympani is secured,
the canula is to be slightly unserewed ; an action by which its
cutting extremity is pressed through the substance of the mem-
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brana tympani and removes a cireular portion. This instrument
may be used, however, in cases where the sensibility of the
tympanic membrane has been impaired by disease.

The usual method is, as stated, to puncture by the probe :
and the part best adapted for this purpose is that between the
handle of the malleus and the posterior margin.

The plan adopted by me for keeping open an orifice in the
membrana tympani, and the particulars of a case in which it
was practised, will be found below : it consists in making a
triangular flap, by means of a very small scalpel, the blade of
which is not more than two lines in breadth.

Cuase 1. Obstruction by thickened nucous membrane af the
tympanic orifice.—DMiss K. J., aged 10, was brought to me on
July 14, 1853.

History.—DBetween five and six years ago, after a cold,
suffered from an attack of ear-ache, followed by dulness of
hearing, so that she has been obliged to listen, in order to
hear conversation. During attacks of cold, she has been so
much worse as to require to be spoken to distinetly, within the
distance of a yard or two. TIs now subject to occasional attacks
of ear-ache, and has had a slight discharge from the right ear.
On examination of the right ear, the dermoid layer of the mem-
brana tympani was white and thick, and covered with a small
quantity of discharge; the membrana itself was more concave
than natural ; and the Eustachian tube was obstructed.

Left ear—The surface of the meatus was covered with ceru-
men, having a natural appearance ; the membrana tympani was
white and concave ; the Eustachian tube was obstructed ; and
the mucous membrane of the fauces was in a natural state.

Treatment.—Leeches were applied below each ear, twice a
week, followed by blisters ; and the one-thirtieth of a grain of
the bichloride of mercury was given twice daily; a course of
treatment which was pursued for six weeks. Af first there was
no improvement ; after three weeks, however, a slight diminu-
tion of the deafness took place; and on the Ist of September,
the hearing was quite restored, and the Eustachian tubes were
pervious.

Cuase 1. Obstruction by thickened mucous membrane at the
tympanic orifice, after influenza; polypus in one ear, a collection of
cerwmen in the other ; great improvement.—Master J. P. M.,
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Treatinent.—Brown’s vesicating paper was ordered to be
applied behind both ears every night, and three grains of
hydrargyrum cum cretd were to be taken every night.

March 7th.—The same : has not been pursuing the treatment
with regularity ; to take an emetic once a week, and the one-
thirtieth of a grain of the bichloride of mercury, twice daily ;
the vesicating paper to be continued.

April 6th.—Has heard well for a week, and hears better to-
day than on March 7th. A small vascular polypus is seen in
the right meatus, near the membrana tympani.

May 11th.—The right ear has greatly improved; hearing
distance, nine inches. Left ear : watch heard on pressure.

June 14th.—Right ear cured : the polypus has disappeared.

Case IV. Obstruction of the tympanic orifice of the tube ; fempo-
rary velief by puncturing the membrana tympani; cured by remov-
ing the obstruction.—J. R., Esq., aged 53, strong, and in good
health, was sent to me by Mr. Cock, on May 7Tth, 1853.

History.—When a boy was deaf, and was taken to Sir Astley
Cooper, who punctured the drum of each ear; which operation
was followed by complete relief until eight years ago, when,
after a violent cold, deafness gradually came on in both ears;
and has remained till now, with the exception of a day or two’s
improvement, at times, after violent sneezing. At present, he
has to be loudly spoken to within a foot of his head, in which
there is a feeling of constriction and of pressure on the top part.
On examination of right ear, the erack of the nails only is heard ;
the membrana tympani is very opaque, uneven, and concave ;
Eustachian tube obstructed. ZLeft ear.—Watch heard on pres-
sure. Membrana tympani and Fustachian tube in the same
state as in the right ear.

There was no doubt in my mind that the cause of the deaf-
ness was a thickened state of the mucous membrane at the tym-
panic orifice of the tube; and I preseribed the application of
leeches below the ear, to be followed by blisters, while small
doses of mercury were to be administered. The patient, how-
ever, implored me, if possible, to render him some immediate
relief, as he was a candidate for a public appointment; for
although my assurance that he would recover might favourably
influence the committee, before whom he was to appear the
following day, still he greatly feared that, should he not hear
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what was said, he might be rejected. I therefore, but unsuc-
cessfully, attempted to pass air into the tympanum through the
catheter. I then punctured each membrana tympani with an
ordinary probe, which, as it passed, conveyed the feeling of the
membrane being soft and flaceid. The result was an instanta-
neous return of the hearing power, and the total disappearance
of the weight in the head : to use his own words, he “ felt free
again.”” The hearing distance of each ear was six inches.

May 30th.—After the operation, continued to hear well until
a few days ago, when the deafness slowly returned, and he is
now nearly as deaf as on the 14th. The orifice in each mem-
brana tympani had closed. As he was unable to wait until the
remedies for opening the tube could be tried, T made a triangular
flap, about two lines long, and a line broad below, in each mem-
brane, by means of a scalpel, the blade of which was about two
lines in breadth: the apex of the flap was above, and it was
turned down. The result was as instantaneously favourable as
in the previous operation; and as it was considered probable
that the aperture would close, active treatment for the purpose
of opening the tube was at once carried out. The consequence
was, that in a fortnight, although the orifice in each membrana
tympani had closed, the air passed freely through the Eustachian
tube, and the patient heard well,

Closure of the tympanic orifice of the Eustachian tube by the
effusion of fibrine will be spoken of when describing cases of the
effusion of fibrine into the tympanic cavity.

(d.) OBSTRUCTION OF THE MIDDLE PART OF THE EUSTACHIAN TUBE;
BY A COLLECTION OF MUCUS, BY A STRICTURE OF ITS CARTI-
LAGINOUS OR OSSEOUS PORTIONS, OR BY BANDS OF ADHESION
CONNECTING THE WALLS.

In the tabular view giving the result of 1523 dissections, it
will have been observed that in thirteen instances the Eustachian
tube contained mucus. In my opinion, however, a collection of
mucus rarely offers insuperable resistance to the action of the
muscles of the tube, to the pressure of the air in the fauces
during the act of deglutition, or to an attempt at a forcible
respiration, with closed nostrils, &e. It is nevertheless possible
that in some of the cases where the tympanic orifice of the tube
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is closed by thick mucous membrane, there may be also an
accumulation of mucus: but as its presence would not require
any alteration in the treatment, it is unnecessary to dilate upon
the subject.

Stricture of the osseous portion of the Eustachian tube is very
rare. Only one case has fallen under my observation; but as I
had the opportunity of seeing the patient during life, and after-
wards of making a dissection of the ear, it is of sufficient interest
to be detailed at length.

Case 1. Stricture of the osseous portion of the Eustachian tube ;
dissection.—C. J., aged 45, was visited by me in the month of
November, 1849. He was dying from tubercular disease, so
that T was precluded from making so minute an examination as
would have been desirable. The Aistory of the origin and pro-
gress of the deafness, as far as could be ascertained, was as
follows :—About twenty years ago, the patient suffered from a
violent inflammation in the right ear, followed by a discharge
from the external meatus, which had continued almost without
intermission up to the time he was seen by me. For a con-
siderable period this ear had been unable to distinguish sounds,
and the left ear had been gradually growing less and less sensi-
tive to sonorous vibrations during the preceding six or seven
years. No pain had been felt in it, however, and there had been
no discharge from the external meatus.

Upon inspection by means of a speculum and lamp, the mem-
brana tympani of the right ear was observed to be absent, while
the mucous membrane lining the tympanie cavity was very thick,
and covered by a large quantity of purulent matter. In the /lefi
car, the lining membrane of the external ear was slightly
reddened, and the membrana tympani was as white as writing
paper; while the handle of the malleus, usually so distinetly
seen, could not be distinguished from the surrounding mem-
brane. Towards its centre, the surface of the membrana tym-
pani had lost the natural shining appearance ; but a small por-
tion of its surface, on each side of the handle of the malleus,
although perfectly white, was so smooth as to reflect the light of
the lamp. As the patient was in a state of great debility, the
otoscope was not applied to either ear to test the condition of
the Eustachian tube. The patient died a few days after the

examination.
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CHAPTER XII.

THE CAVITY OF THE TYMPANUM.

ANATOMICAL ORSERVATIONS—PATHOLOGICAL OBSERVATIONS—DISEASES OF THE
MUCOUS MEMBRANE [—, CONGESTION. IE*, ACUTE INFLAMMATION —AFFECT-
ING THE PORTIA DURA NERVE—EXTENDING To THE BRAIN—SCROFULOUS
MATTEER IN THE TYMPANIC CAVITY. ¢, CHRONIC INFLAMMATION. ﬂr, CHRO=
NIC CATARBHAL INFLAMMATION., &, CHRONIC CATARRHAL INFLAMMATION

EXTENDING TO THE BONE; DURA MATER; OR BRAIN, ,f. ULCEHATION OF THE
MUCOUS MEMBRANE.

Anatomical observations. — The tympanic cavity is lined
throughout by a fine membrane, which forms the internal layer
of the membrana tympani, and from which it can sometimes be
detached without difficulty. Internally it covers the surface of
the promontory and the membrana propria of the fenestra
rotunda ; it is reflected from the promontory at the circum-
ference of the fenestra ovalis upon the surface of the stapes, and
it envelopes the incus and malleus, by means of which it is
continuous with the inner layer of the membrana tympani ;
above and below that membrane it covers the osseous walls of
the tympanum, and is prolonged posteriorly into the mastoid
cells, while anteriorly it is continuous with the lining membrane
of the Eustachian tube. The mucous membrane of the tym-
panic cavity, in a healthy ear, is so extremely thin as to be
quite transparent; and its presence upon the surface of the
osseous walls and ossicles of the tympanum, can often only be
detected by the use of a magnifying glass and by the touch.
In a natural state the nervous filaments upon the surface of the
promontory are very distinctly seen, the margin of the fenestra
rotunda is defined and regular, and the membrane which
occupies it is thin and transparent. The crura of the stapes, as
well as their point of connexion with the base, are clearly seen,

and a distinet fissure is observable between the inferior surface
Q
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of the erura and the promontory. The quantity of mucus
covering this membrane in a healthy ear is so small as to be
scarcely perceptible. The membrane itself is composed of
extremely fine and delicate fibres, and it has a strong analogy
with the serous membranes: first, in respect to its extreme
tenuity and great smoothness; second, in the frequency with
which membranous bands connect together various parts of
the tympanic cavity. Over its surface extends a layer of
very minute epithelial cells, some of which are ciliated. The
supply of blood-vessels is abundant, though they are so minute
as not to be discernible, except when distended with blood: this
happens in disease, and then they are often very much dilated
and surcharged. In young persons the membrane is highly
vascular, and, when successtully injected, is found to be pervaded
by plexiform ramifications. DBeneath the mucous membrane
lie the branches of the tympanic nerve from the glosso-
pharyngeal.

The upper wall of the tympanum is formed by a layer of
bone which separates the tympanic cavity from that of the
cerebrum, and which deserves special attention, inasmuch as the
diseases of the tympanum, which affect the brain, usually ad-
vance through that bone. Its form is an elongated oval, and it

AN ANTERO-FPOSTERIOR VERTICAL SECTION OF THE TEMPORAL RBONE THROUGH
THE TYMPANIC CAVITY AND MASTOID CELLS.

measures about three quarters of an inch long and from a quarter
to half an inch in breadth. Tts direction is obliquely inwards
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and forwards, like that of the petrous bone. Externally it is
attached to the lower part of the squamous, and internally to
the outer part of the petrous, bone: anteriorly it is continuous
with the roof of the Eustachian tube, and posteriorly with the
roof of the horizontal portion of the mastoid cells. This osseous
lamina, forming the upper wall of the tympanum, varies much
in thickness, being in some instances from half to an entire
line thick, though more frequently it is very thin, presenting a
mere shell of translucent bone. In many specimens this lamina
is deficient in parts, and the mucous membrane of the tym-
panum is in contact with the dura mater covering the petrous
bone. In some specimens in my possession, the head of the
malleus projects through an orifice in this portion of the bone,
and was directly covered by the dura mater. This defect in the
upper wall of the tympanum is not usually the result of disease,
but of the process of development. In the specimen, of which
the following is a representation, the horizontal lamina alone is

THE UPPER OSSEOUS WALL OF THE TYMPANUM DEFECTIVE.

absent, while the vertical septa extend upwards, even above the

surrounding surface.-
Q2
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It has been thought desirable to be thus particular in the
description of the relations of the tympanum, because frequent
reference is made to the deseription in the pathological details
subsequently entered into.

Pathological observations. — The diseases of the tympanie
cavity are numerous and important. Perhaps the most com-
mon affection to which the organ of hearing is subject, is a
greater or less degree of thickening of the tympanic mucous
membrane, with or without catarrh through the membrana
tympani. Besides this affection, a simple accumulation of
mucus in the tympanic cavity is of great frequency; and,
finally, anchylosis of the stapes to the fenestra ovalis is a most
common disease,

The diseases of the tympanic cavity, as revealed by the
dissection of 1013 diseased ears, are as follow :—

CONTENTS.

Mucus 5
Blood 6
Blood and mucus 1
Blood, mucus, and lymph 1
Serum - - : ; - 5 i 10
Serim and mucus - 5 . : . : s e
Serum and lymph . . . . . . - - ol
Lymph . . . - - : . . . G
Epithelium : ; e : : - : = 2
Epithelium and oil . g - . . - 1
Scrofulous matter : . - 5 : - 5 : . 20
Calcareous matter 8
Cerumen . : z i : - : : : . 1
Cholestering ; 1
Cholesterine and muecus : : i i ; 5
Cellular tissue . - - - i : . - 2
Oily matter - - . . = - : . 1
Pus . - . : - : - - - 17

STATE OF THE MUCOUS MEMBRANE.

More vaseular than natural % 4 5 . : : . 7O
Thicker than natural . : g . . : . . 211
Thick and very vascular . ; g : - 5 - . 16
So thick as to conceal the stapes : ; : F : . 27
So thick as to fill the t:,qnpa.nm uant;r - - - y . 6
TMeerated . - - - : ; . o
Pulpy = 5 . L e : w e
Containing black plgmlznt EE‘HE il o a0 RET R ERETRE

Having serum beneath it
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{@.) CONGESTION OF THE MUCOUS MEMERANE OF THE TYMPANUM,

Congestion of the tympanic mucous membrane usually
follows a cold, or an attack of influenza. The symptoms are
a feeling of deadness in the ears, sounds like the ringing of
bells, dulness of hearing, and not unfrequently slight pain.
If neglected, this affection is liable to advance to acute inflam-
mation. It frequently accompanies congestion of the mucous
membrane of the fauces and of the Eustachian tubes. On
examination, the surface of the membrana tympani is some-
times observed to be very shining, and in other cases opaque.
The hearing power is but slightly diminished. The ¢reatment
consists in applying leeches below the ears, and using gentle
counter-irritation over the mastoid processes. The symptoms
commonly yield in a few days.

Clase I.—Mrs. B., wt. 40, was sent to me by a medical man in
1853. She enjoyed good health.

History—Has not suffered from any affection of the ears
until a fortnight since, when, subsequently to an attack of eold,
a feeling of numbness, and a sound as of the ringing of bells,
supervened in both ears. There was also, at times, a shooting
pain in the right ear. On evamination, the mucous membrane
of the fauces was observed to be red.

Right ear—The membrana tympani was rather more opaque
than natural ; the hearing power natural; the Eustachian tube
pervious.

Left ear. — Membrana tympani opaque; hearing distance
three inches ; Eustachian tube pervious.

Treatment.—Slight counter-irritation, by means of a stimu-
lating liniment, was kept up over and around each ear, and
in the course of ten days the symptoms were wholly removed.

Case 11.—Mus. P., t. 73, consulted me in July, 1853,

History.—Six weeks previously had an attack of influenza,
which was succeeded by considerable pain in the right ear,
followed by a sensation of “ pumping " in the ear, which has con-
tinued to the present time: recently deafness of that ear has been
complained of, and the voice appears to come out of the ear.

On examination, the membrana tympani and Eustachian tube
appeared to be normal ; but the hearing power was so diminished
that the watch was heard only when pressed upon the ear.

Treatment.—A leech was applied below the ear, and the
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symptoms abated ; counter-irritation was then resorted to, and
by degrees all unpleasant sensations vanished.

(.) ACUTE INFLAMMATION OF THE MUCOUS MEMBRANE OF THE
TYMPANUM.

I have not hitherto been enabled to distinguish between
acute inflammation of the mucous membrane of the tym-
panum and that of its fibrous membrane, the periosteum,
which is subjacent to it. When the delicacy of these mem-
branes is taken into consideration, and their intimate union
so as to form one membrane of such extreme tenuity that its
presence in the healthy ear can only be detected by the closest
examination, it would be a source of surprise if acute inflam-
mation were to attack either of these structures without involv-
ing the other ; although in many cases doubtless one of them is
more specially implicated. In the description of acute inflam-
mation of the mucous membrane of the tympanum, the perios-
teum will therefore be included by me, especially as the
symptoms to be detailed appear to indicate that the view just
advanced is correct. If the mueous membrane of the tympanum
be examined during an attack of acute inflammation, an oppor-
tunity for which is sometimes afforded when a patient suffering
from this affection dies of some other disease, the blﬂad-mssels
are so large and so numerous, that upon a cursory inspection
the membrane seems as if it were covered by a layer of dark
coloured blood. On more accurate inspection, however, it is
observed that this blood is confined to the cavity of the vessels,
and that the latter are completely distended in every part.

The exciting cause is usually exposure to a draught of cold
air, or sudden change of temperature. In its milder form this
affection 1s met with in children, and known as ear-ache; for
although the paroxysms of pain are often very severe, the
symptoms are generally confined to the ear, and do not produce
much constitutional disturbance. In children it is evident that
the mucous membrane is more affected than the periosteum ;
and perhaps one cause of the comparative mildness of the
affection in the young, is, that the tympanic fibro-mucous mem-
brane is laxer and more extensible than in the adult.

In children attacks of acute inflammation of the mucous
membrane of the tympanum are apt to be greatly neglected,
and consequently they frequently recur in the same child; and
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even if they do not at the time produce a serious lesion of the
membrana tympani or obstruction of the Eustachian tube, they
probably lay the foundation of deafness in after life, by causing
a permanent thickening and rigidity of the membrane : mem-
branous anchylosis of the stapes seems also to originate in this
manner. When called to see a child suffering from inflammation
of this membrane, a medical man will generally find that the
membrana tympani is very smooth and shining, and more or
less red in colour, according to the degree of distension with
blood of the vessels of the mucous membrane forming its inner
layer. Sometimes this latter membrane has become thickened,
giving a sodden appearance to the membrana tympani ; a condi-
tion liable to occur also when the tympanic cavity contains an
accumulation of muecus. It commonly happens that in children
the chief pain is felt at night, when the recumbent position
and the heat of the pillow favour the congestion of the mem-
brane. Although the child may not complain of pain in the
day-time, and when seen by the surgeon may even be cheerful,
still, should any appearance of congestion remain, or, tested by
the watch, any dulness of hearing, it is important to apply
one or two leeches below the ear, and to keep up a slight dis-
charge behind it.

In the adult, this affection is usually of a much more formid-
able nature, and it sometimes has a rheumatic or gouty charac-
ter. The first symptom is a sense of uneasinessin the ear, which
becomes pain during motion, pressure on the organ, the act of
deglutition or the use of the pocket-handkerchief. This un-
easiness soon amounts to continuous pain, which, in severe
cases, rapidly increases until it becomes so intense as to be
scarcely endurable; and extends over the mastoid pl‘ﬂ{;l.'&s.‘i, the
whole of the affected side of the head, down the neck, and into
the fauces. The power of hearing rapidly diminishes, and a
variety of the most horrible sounds are experienced ; sometimes
described as like the hissing and puffing of a steam-engine,
varied by others like a series of explosions in the ear, or the
ringing of bells. A symptom of this affection which adds
greatly to the suffering of the patient, is the impairment of the
functions of the brain; sometimes amounting only to a con-
fusion of ideas, frequently accompanied by extreme fear and
depression of the nervous system, causing the worst forebodings
as to the result of the attack ; in other cases delirium super-
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venes, and in the most formidable cases death takes place, from
the inflaimmation extending to the membranes of the brain.
‘Where only some of these symptoms, and those of a less violent
character, are present, the surgeon may doubt whether the affec-
tion is in the tympanic cavity or in the meatus. An exami-
nation of the ear with the speculum and lamp will decide the
question ; for in the affection under consideration, there is no
appearance of inflammation in the dermoid meatus or the mem-
brana tympani. The modes in which this affection terminates
are the formation of lymph ; the effusion of serum into the
tympanic cavity, which escapes through the Fustachian tube
into the fauces; or a copious secretion of pus or mucus, which
distends the tympanum, causes ulceration and perforation of all
the laminzxe of the membrana tympani, and ends in abundant
discharge. In some cases there is no indication of any secre-
tion occurring in the tympanum, and the affection seems to
terminate by resolution; in others the dermoid meatus pours
out a sympathetic discharge without the presence of any orifice
in the membrana tympani. The prognosis in cases of this
disease is favourable, and it is a great consolation to the patient
to be assured, amidst the very distressing symptoms from
which he suffers, that no permanent injury need be apprehended.
It would appear that a single attack of inflammation of the
fibro-mucous membrane of the tympanum, however violent it
may be, does not leave behind it that rigidity and dulness of
hearing which is a sequence of the attacks of a milder cha-
racter occurring in children. When an orifice forms in the
membrana tympani, it usually closes without difficulty ; and
the power of hearing is in two or three weeks completely re-
stored. In some, but fortunately rare cases, the inflammation
extends to the petrous bone, and thence to the membrane of
the brain, causing death. It not unfrequently happens, how-
ever, that the inflammation extends to the portio dura nerve
in the aqueduct of Fallopius, and partial or complete paralysis
of that nerve is the result; which is removed as soon as the
inflammation has wholly subsided.

The treatment of this affection consists, in the first place, of
the local abstraction of blood by leeches or cupping ; the leeches
being applied at the orifice or behind the ear, and the cupping
practised directly below it. Leeches may also be applied to the
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nostrils. Vapour baths should frequently be applied to the ecar,
so as to allow the steam to penetrate as far as the membrana
tympani. The throat should be repeatedly gargled with hot
water. The patient is to be kept perfectly quiet, as the least
excitement or exercise is apt to aggravate the symptoms mate-
rially ; the room should also be darkened, and every sound
excluded as much as possible. The use of mercury will be
found very efficacious, especially when combined with full doses
of opium or morphia. When the pain is very intense, it is
desirable to keep the patient for several hours under the influ-
ence of opium. In the early stages of the affection tartar
emetic proves advantageous. As soon as the discharge appears,
the meatus should be gently syringed with a copious supply of
warm water, thrice daily.

In children the treatment may usunally be less active; but it
is important to try the application of leeches and counter-irri-
tants, thoroughly to subdue the inflammation as rapidly as
possible.

Case 1. Acute inflammation of the mucous membrane of the
tympanum ; perforation of the membrana tympani—C. C., aged
40, sent for me in November, 1852, on account of a severe attack
of pain in the right ear.

History.—Two days previously he had been exposed to a cold
wind, which was followed towards night by pain in the ear.
During the night the pain became much aggravated, and seemed
not only to be in the ear, but to extend over the whole of the
side of the head, and especially over the region of the mastoid
process. There was also great constitutional disturbance, con-
fusion in the head, and the most extraordinary noises. “At the
same moment,” said the patient, “ I seemed to be standing at the
side of a steam-engine, snorting, puffing, and hissing, and yet
hearing the sound of a church-bell tolling at a distance.”

On examining the ear, the membranous meatus was observed
to be red, the membrana tympani dull and opaque. The patient
was very excitable; pulse quick; skin hot. Leeches were
ordered to be applied immediately below and at the back of the
ear, to be followed by hot fomentations and poultices. Calomel
and opium were administered. Under this treatment, with the
addition of a blister to the nape of the neck, in three days the
symptoms gradually subsided. At the end of the third day,
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while the head was on the pillow, a feeling as of something
bursting in the ear was experienced. This was followed by a
discharge from the ear, and a considerable additional relief to
the pain. On further examination, a small orifice was detected
in the lower part of the membrana tympani, through which viscid
mucus escaped from the tympanum. There was also great dul-
ness of hearing, which was the more distressing to the patient
from his having lost the use of the other ear during childhood.
The perforation was regarded by me as a favourable symptom,
being likely to prevent the formation of membranous bands in
the tympanic cavity. The inflammation slowly subsided ; the
aperture in the membrana tympani closed ; and, in the course of
ten days, the patient heard as well as before the attack. His
hearing has since continued good.

In some cases of acute inflammation of the mucous membrane
of the tympanum, the pain in the ear is not so violent as in the
case just detailed ; but the symptoms of cerebral disturbance are
more distressing and continuous. One reason for the cases of
less active inflammation assuming the chronic form, seems to
me to be, that a much smaller quantity of mucus being secreted,
the membrana tympani does not give way. The consequence is,
the mucus collects by degrees in the tympanic cavity, and thus
keeps up a constant, though slight, irritation. In these chronie
cases the symptoms often disappear after a discharge from the
ear; and careful inspection shows that there is no perforation of
the membrana tympani, and that the discharge does not originate
from the tympanic cavity, but has its source in the dermoid
meatus ; being the result simply of the irritation of the tym-
panic mucous membrane.

The following case will illustrate the preceding remarks.

Case 11. Acute inflammation of the mucous membrane of the
tympanum ; prolonged pain in the head ; discharge from the meatus;
relicf.—M. A. K., aged 26, was admitted under my care in
St. Mary’s Hospital on October 6th, 1854.

History.—About a month ago she complained of pain in the
face and soreness of the throat, together with pain in the right
side of the head. These symptoms were followed by deafness
in the right ear. At the time of admission she complained of
pain and throbbing in the right ear, extending inwards down
the throat. On examination, the tongue was found slightly
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furred, the pulse 84 and small. The surface of the meatus
was red, and the vessels of the dermoid layer of the membrana
tympani were distended. The crack of the nail was heard
when made close to the ear. Air passed into the tympanic
cavity.

Treatment.—Leeches were applied below the ear; and an
evaporating lotion around it.

October 12th.—Pain much the same. To repeat the leeches
and take half a grain of the chloride of mercury, and a quarter
of a grain of opium every night.

October 16th.—Pain somewhat less, but still severely felt
deep in the ear.

October 20th.—To repeat the leeches.

October 24th.—Much better ; has had an abundant discharge
from the ear, followed by immediate cessation of the pain. On
inspection, it was seen that the discharge had issued from the
surface of the meatus; and there was no perforation of the
membrana tympani.

October 28th.—The pain has totally disappeared.

1. Acute inflammation affecting the portio dura nerve—It is
well known that the portio dura nerve passes through the
aqueeduct of Fallopius along the upper and posterior wall of the

THE CANAL FOR THE PORTIO DURA NERVE AT THE UPPEE PART OF THE TYM-
FANIC CAVITY INCOMPLETE. A DARK BRISTLE 15 PASSED THROUGH THE
CANAL.

tympanum ; but it not unfrequently happens that the inner
osseous wall of this canal is incomplete, and thus the mucous
membrane of the tympanum is in contact with the outer surface
of the nerve. In cases of acute inflammation of the tympanic
mucous membrane, therefore, the nerve often becomes affected,
either by the prolongation of the inflammation from the mucous
membrane directly to the nerve, or through the wall of the
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canal. In some of these cases the membrana tympani uleerates,
and there is a copious discharge from the tympanic cavity; in
others it remains intact.

Case I1I. Aecute inflammation of the mucous membrane of the
tympanumn ; wiceration of the membrana tympani ; paralysis of the
portio dura nerve ; cure.—E. I., aged 23, was admitted under my
care, at the St. George's and St. James’s Dispensary, on February
98th, 1843.

History—He stated that three months previously he was
suddenly seized with a violent attack of pain in the right ear,
which extended over the side of the head. After the pain had
lasted for about twenty-four hours, he experienced a sensation of
something bursting in the ear, followed by an abundant thick
and offensive-smelling discharge. During the attack of pain he
had much giddiness, lost the use of the right side of the face,
and could not shut his right eye, while the mouth was drawn te
the left side. On eramination, an orifice was observed in the
right membrana tympani; the mucous membrane of the tympa-
num was red and thick, and poured out a mucous discharge.
He was ordered to apply a blister behind the ear, and became
better, having no return of the pain till March 11th, when it
suddenly reappeared in great violence, accompanied by a singing
and by sensations of pumping and throbbing in the ear. These
symptoms were much aggravated by coughing. The discharge
was abundant, and the mucous membrane of the tympanum very
red. Leeches were applied below the ear, which was often
syringed with warm water ; and after the pain was somewhat
subdued, a blister was applied behind the ear. Calomel and
opium were administered until the gums were rendered tender.
The symptoms gradually subsided.

April 11th.—Improved, and complains of but little pain.

April 16th.—The discharge is much diminished ; the orifice
in the membrana tympani is smaller; and the singing noise not
so loud. He cannot yet close the right eye or use the mouth
freely, but the power over the muscles of the face is certainly
greater. Ordered to rub the ointment of tartarized antimony
behind the ear. From this time the patient gradually im-
proved, and on the 3rd of July the portio dura nerve had
regained its power, and the quantity of discharge had much
diminished.

5,
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The following case of the same kind occurred in a younger
person.

Case IV. Acute inflammation of the mucous membrane of the
right tympanwm ; great pain in the head ; temporary paralysis of
the right portio dura nerve—Master S., aged 5, pale and weakly,
was brought to me on the 10th of February, 1850.

History.—Three months previously, the right ear had been
pulled rather violently. Fourteen days ago, he complained of
pain deep in the right ear, which in two days was followed by
discharge and relief. Lately he has so suffered from pain on
the right side of the head, that he constantly presses it with his
hand ; and for a week he had paralysis of the right side of the
face: but perfectly recovered. To-day he again complains of
pain in the ear. On evamination of the right ear, the surface of
the meatus was observed to be red and swollen, denuded of
epidermis, and covered by a thick white discharge; the mem-
brana tympani, which was in the same state, bulged outwards.
Leeches below the ear, the use of warm fomentations, and the
administration of tonic medicines, speedily reduced the pain in
the ear and head, and he was sent to the sea-side. On March
7th, about a month after I had first seen him, I found that the
matter had made its way through a small orifice in the lower
part of the membrana tympani.

In some cases, the portio dura nerve becomes affected while
the patient is under treatment for secondary syphilis. Two
instances of this kind have occurred to me. In one, the patient
was a man of twenty-three, who stated, that six months pre-
vious to his consulting me, he had complained of pain in his
left ear for two or three days, when he suddenly lost the use of
the left side of the face, and found that he could not close the
left eye. On examination, the left membrana tympani was
rather opaque, although its surface was smooth. On swallow-
ing with closed nostrils, and in forcing the air, it passed freely
into the right tympanic cavity, but not so freely into the left.
The patient was treated with small doses of 1odide of potassium,
and by the application of ointment of tartarized antimony
behind the ear. After six weeks of this treatment, there was
scarcely any trace of the paralysis of the muscles of the face,

and the hissing sound had greatly diminished ; but the deafness
remained as before.



240 THE DISEASES OF THE EAR.

2. Aecute inflimmation extending to the brain.—In some cases,
the inflammation advances from the tympanic cavity to the
brain, and death is the consequence. The following illustrative
case is taken, in an abridged form, from Itard.®

Case V. Acute inflammation of the mucous membrane of the
tympanum ; inflammation of dura mater ; death.—J. B., aged
26, of a sanguine temperament and robust constitution, was
received into the military hospital of Val de Grace, on account
of an inflammation of the pleura. On the fifth day of the
attack he was seized with violent pain in both ears, but especially
in the left, and the pain was accompanied by a rushing noise
like that of a torrent. On the sixth day the pain increased =o
as to become intolerable, with throbbing in the ears; pain in
the head violent, pulse hard and full. These symptoms increased,
with great excitement, delirium, and stupor, and the patient died
on the seventh day.

On dissection of the right ear, the mucous membrane of the
tympanum was red, swollen, velvety, and covered by puriform
mucus, of which the cavity was full. The membrana tympani
was entire, but its inner layer very thick and red. The mastoid
cells were full of mucus. In the left ear, where the pain had
been the most acute, the mucous membrane of the tympanum
and mastoid cells was of a deep red colour, but there was no
secretion of mucus. The dura mater covering the anterior and
posterior surfaces of the petrous bone was adherent to the adja-
cent cerebral substance; it was red, and thick, and separated
~ from the bone. Between the bone and the dura mater, there
was nearly half an ounce of a transparent gelatinous fluid.

A case somewhat similar to the foregoing, I had an opportu-
nity of inspecting, after death, with Dr. Blakely Brown.

Case VI. Acute inflammation of the tympanic mucous mem-
brane after whooping-cough ; dura mater inflamed :  effusion of
serum between it and the petrous bone, and in the lateral ventricles.
—The child was three years old, and shortly before the fatal
seizure had gone through an attack of whooping-cough. A
year and a half previous to her death, she had a discharge from
the left ear, at first unaccompanied with pain, but subsequently,
at times, she suffered from acute attacks of pain in the ear and
side of the head, previous to, and during which, the discharge

* Traité des Maladies de 1'Oreille.  Vol. i, p. 193 ef seq.
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subsided. A few days before her death, one of these attacks of
intense pain in the ear and head eame on, and resisted every
remedial measure prescribed, until the child died in the greatest
suffering.

On inspeetion, it was found that the whole of the membrana
tympani had been destroyed, with the exception of a small semi-
lunar margin at the upper and posterior part. The mucous
membrane lining the tympanic cavity was of a deep red colour,
from its blood-vessels being enlarged and distended with
blood. The dura mater was much congested; serum was
effused between it and the petrous bone, and its inner surface
was adherent to the arachnoid. Serum was also effused beneath
the arachnoid, and in the lateral ventricles.

In cases of fyphus fever, I have found the dura mater partak-
ing of the inflammation of the tympanic mucous membrane.
One case of this kind was that of a girl, aged 16, who died of
typhus fever, after seven weeks’ illness. She was, to a certain
degree, dull of hearing from the commencement of the attack,
but not previously.

Dissection. Right ear.—The meatus externus contained a
large quantity of thick matter, and the dermis and periosteum
were so soft as to be easily detached from the bone. The mem-
brana tympani had been removed by uleeration. The tympanic
mucous membrane was thick and soft, and, although the ossicles
were in their natural position, the long process of the malleus
had been absorbed. The cavity contained thick mucus; and
the dura mater was detached from the upper part of the
tympanum.

Left ear.—The meatus was full of pus; its lining membrane
was soft, and a small strip only of the membrana tympani
remained. The tympanum and mastoid cells were full of thick
muco-purulent matter; the lining membrane being thick, soft,
and disconnected from the bone. The dura mater adhered
so slightly to the upper wall of the tympanum, that it was
disengaged by the gentlest traction.

In other cases of death from typhus fever, T found the dura
mater inflamed, and separated from the upper surface of the
petrous bone by serum. In one case, that of a patient aged 17,
during the attack of fever, but not previous to it, there was

great dulness of hearing for nine days, and discharge from the
R
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left ear four or five days prior to death. On dissection, the
dura mater was found to partake of the inflammation of
the mucous membrane; the bone was also very wvascular, and
it was separated from the dura mater by a small quantity
of serum.

The presence of scrofulous matter in the tympanic cavity some-
times gives origin to the most formidable cerebral symptoms,
and, in some cases, without leaving any traces of inflamma-
tion of the brain after death. In the following case, which
occurred under the care of Dr. Chambers, in St. Mary’s Hos-
pital, and which I had the opportunity of seeing during life,
I think there is no doubt but that the cerebral symptoms
arose from the affection of the ear.

Case VII. _Adeccumulation of scrofulous matter in the tympanum ;
acute inflammation of the mucous membrane; severe cerebral
symptoms ; death.—S. B., aged 10, was admitted into St. Mary’s
Hospital on the 21st April, 1854, with the following history :—
Vomiting, heat of skin, headache; occasional shrill screaming
had commenced on the 18th, and continued to the time of ad-
mission. The bowels had not acted since the 19th. She had
formerly a discharge from the right ear; but that had latterly
ceased, though deafness remained.

On examination, the pulse was rapid and regular; the skin
hot and dry; the face flushed ; the eyes heavy but shiny ; the
pupils naturally affected by light. There was a tendency to a
sort of comatose sleep, but she was easily roused by speaking
to her.

April 21st.—Ten leeches to be applied to the head ; also ice;
one and a half grain of calomel every hour, and a purgative in
the morning.

22nd.—Urine albuminous, probably from the calomel. No
more vomiting. Bowels opened several times. Complains of
painin the cardiac region. Keeps boring her head into the pillow,
and occasionally screaming. No pain in the head. Tongue
white and furred; pulse 108, regular; one of the evacuations
was mucous and bloody, the rest dark. Ordered the calomel
every three hours, and a blister to the nape of the neck.

23rd.—The same symptoms exaggerated, with violent delirium .
occasionally and sereaming, alternating with a half comatose
state. This continued till her death, at two in the morning of
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the 25th, the face and lips remaining flushed till the time of
decease.

Post-mortem inspection.—The tympanie cavity contained scro-
fulous matter. The mucous membrane lining the tympanic
cavity was very red, and its blood-vessels very distended. The
whole of the petrous bone and the dura mater covering it, was
also of a deep red colour, from the distension of the vessels.

(¢.) CHRONIC INFLAMMATION AND HYPERTROPHY OF THE TYMPANIC
MUCOUS MEMBRANE.

I am not sure that the above designation is perfectly correct,
because it appears probable that hypertrophy of the mucous
membrane sometimes takes place without the occurrence of any
appreciable inflammatory symptoms ; indeed, in children having
a tendency to glandular enlargements, the mucous membrane
appears to become thickened without the slightest sign of in-
flammation. In some cases, however, chronic inflammation
undoubtedly precedes the hypertrophy.

Pathological observations.—The mucous membrane lining the
tympanic cavity, frequently undergoes the process of hyper-
trophy. This delicately thin mucous membrane, so fine in its
natural state as often to require the aid of touch as well as sight
to determine its presence, may nevertheless become so thickened
as to fill the whole, or nearly the whole of the tympanie cavity.
From being like a piece of the finest silver paper, it becomes
more like velvet. Instead of throwing out just so much mucus as
suffices to lubricate the surface of the membrane, it pours forth
a thick and viscid secretion which often fills up the entire cavity
unoccupied by the hypertrophied lining. In some cases where
the Eustachian tube is partially or wholly closed by the hyper-
trophied membrane, the mucus presses upon the inner surface
of the membrana tympani; gradually by its pressure causing
absorption, and ultimately produces an orifice through which
the mucus escapes into the meatus, giving rise to what was
formerly called a case of otorrheea. This discharge through an
orifice in the membrana tympani, in the way just described, is
one of the common results of scarlet fever; and though it does
not appear probable that the mucous membrane should become
hypertrophied in so short a space of time as that in which a
; . R 2
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case of scarlet fever is developed, yet it is still possible that it
may be so. DMy belief, however, is, that in these cases of catarrh
of the mucous membrane, hypertrophy has usually preceded the
attack of fever; and that this condition of the tympanum and
other organs are evidence of a weakened state of the system.
Sometimes this condition of chronic inflammation of the mucous
membrane extends upwards through the osseous wall, and affects
the dura mater. The constant attacks of ear-ache in some
children are due to this affection. '

The predisposing cause is the most essential point to ascertain
in respect to this affection, since it almost invariably occurs in
those whose vital power has been lowered by disease, or some
other debilitating influence. TImproper food or clothing, insuffi-
cient ventilation or exercize, or some analogous cause, may almost
always be detected ; and when detected, should be at once removed,
if possible, or at least diminished by the skill of the surgeon;
after which, the next step is fo assist in remedying the effects.
It will usually be observed, on general examination, that the
child is pale, flabby, deficient in bodily strength and spirit,
with the submaxillary, or cervical glands, often hypertrophied,
and the heart weak. On inspecting the ear, the dermis of the
meatus is commonly thicker than natural, so that the calibre of
the meatus is diminished, and there is some difficulty in obtain-
ing a distinet view of the membrana tympani; but when the
latter organ, or a portion of it, is seen, its surface is found to be
less shiny than natural, and not unfrequently of a whitish
colour, resembling the appearance of parchment more or less
sodden. Sometimes, while the long process of the malleus is
unseen, the processus brevis stands out prominently. When the
Eustachian tube is also obstructed, the membrana tympani is
externally much more concave than natural. On exploring the
tympanic cavity by the otoscope, air is not unfrequently heard
most distinetly to enter the cavity, although the sounds deve-
loped by its entrance arve abnormal. Instead of the normal
crackling, a flap, as of air suddenly blown into a wet bladder, is
heard. At times, during the act of swallowing with closed
nostrils, the air does not enter the tympanum, and a foreible
expiration with closed nostrils is requisite to ensure its admis-
sion ; but when the air is forced in, a sound similar to the last
described is produced, but of a louder and more defined cha-
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racter. In certain cases there is an accumulation of mucus in
the tympanic ecavity, so that when air is forcibly injected a
gurgling or bubbling sound is heard.

Treatment.—As before stated, the first step is to discover what
has been done or is doing in violation of nature’s laws, and to
insist, as far as possible, on a proper mode of living. This having
been attended to, remedial medical measures may be hopefully
applied. These are, gentle counter-irritation over the mastoid
processes by means of vesicating plaister or solution ; and, where
there is much congestion, with frequent attacks of pain, a leech
or two may be applied beneath each ear; a stimulating gargle
may be prescribed, and cold water freely used outside the throat.
The tonsils, often much enlarged, may be washed with a solu-
tion of nitrate of silver (twenty grains to an ounce), and tonics
administered. In very advanced cases, where the health is
much deranged, the child anwmic, and its physical powers
greatly depressed, it may be requisite at once to insist upon sea
air, or at least change of air. The prognosis in these cases is
usually favourable; by careful management, the mucous mem-
brane is gradually restored to a more natural state; the mucus
disappears from the tympanic cavity, and the patient regains his
hearing in a month or two. Cases of a less favourable charac-
ter occasionally occur, where the ear-ache has been violent, the
inflammation acute, and rigid bands of adhesion have formed
in the tympanic cavity, or the membranes of the articulations
of the ossicles have become rigid: these of course demand
longer perseverance and greater attention, but are usually even-
tually cured.

(¢f.) CHRONIC CATARRHAL INFLAMMATION OF THE MUCOUS MEM-
BRANE LINING THE TYMPANIC CAVITY.

This affection differs from the last in the circumstance that
mucus has collected in so large a quantity as to distend the
tympanie cavity, and press upon the inner surface of the mem-
brana tympani, so that this structure, becoming gradually atro-
phied and yielding to the pressure of the mucus within, has
given way, and the discharge issues through the orifice thus
made.

The freatment of this class of cases differs from that of the
preceding in the use of the syringe and warm water twice, or
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oftener, daily, to effect a complete removal of the secretion. The
great desire of the friends to stop the discharge must be earnestly
contended against, since that discharge is simply an effect and
not a cause ; and it is the latter which requires to be removed.
Among the causes to which attention is frequently called, is the
admission of cold air to the delicate mucous membrane of the
tympanum through the external meatus. In these cases the
artificial membrana tympani is to be used where the age of the
child will permit it, and reference must be made to the chapter
where it is described, together with its mode of application.

[:E‘-J CHRONIC CATARRHAL INFLAMMATION OF THE TYMPANIC MUCOUS
MEMERANE AFFECTING THE BONE, DURA MATER, OR BRAIN.

The first effect upon the tympanic mucous membrane pro-
duced by scarlet fever and other predisposing diseases, is usually
a simple catarrhal inflammation, 4. e. the ciliated mucous mem-
brane, which is naturally extremely thin, and pours out a very
small quantity of thin mucus, becomes hypertrophied, and
secretes copiously a viscid matter, which, being too abundant
and thick to escape through the natural excretory passage—the
Eustachian tube—gradually fills the tympanic cavity, and
presses against the inmer surface of the membrana tympani,
causing the partial or entire destruction of that organ; the
mucus then freely escapes into the meatus, and forms one of the
class of cases usually comprised under the term oforrhea, it
being in reality a case of simple catarrh of the mucous membrane
of the tympanum. So long as there is a free exit for the dis-
charge, I believe that the disease rarely extends to the cerebrum;
and fortunately in a large proportion of cases where the ear is
injured by scarlet fever or other diseases, so large a section of
the membrana tympani is removed, that the viscid mucus
secreted has free egress from the tympanum. But, as stated,
the membrana tympani sometimes remains entire, or has only a
small aperture, or a part falls inwards and becomes attached to
the promontory, thus making a septum, shutting off the tympanie
cavity from the meatus. Sometimes membranous bands stretch
across the tympanum, or scrofulous deposits accumulate. By one
or other of the above circumstances, the secretion of the tympanic
mucous membrane is prevented passing outwards; and it gra-



THE CAVITY OF THE TYMPANUM. 247

dually distends the tympanic cavity till it affects the osseous
walls ; and thus disease of the membranes of the brain, or of the
brain itself, is originated.

Although, as just stated, simple chronic catarrh of the tym-
panic mucous membrane, when there is free egress for the
discharge, rarely extends to the brain, the dura mater may
nevertheless become diseased. In chronic catarrhal inflamma-
tion the tympanic mucous membrane becomes much hypertro-
phied and its vessels enlarged ; and as these vessels are, through
the medium of the bone, directly continuous with those of the
dura mater, it is not surprising that the latter membrane should
be affected, and we find it accordingly undergoing slight changes.
One of these is hypertrophy ; another is detachment from the
petrous bone; and the third is atrophy and extremely firm
adhesion to the bone. The bone is also liable to be slightly
affected.

The following case illustrates the effects of simple catarrh
of the tympanic mucous membrane, with free egress for the
secretion.

Case 1. Catarrh of the tympanic mucous membrane ; bone
soft.—A woman who had been deaf in both ears during many
years, died of apoplexy, at the age of 64. On dissection of the
right ear, nearly the whole of the membrana tympani was found
to have been destroyed; the small portion which remains is
thick and soft, and is in contact with the promontory. The
malleus has disappeared, but the incus remains, and is attached
to the stapes; the latter bone being wholly concealed by the
thick mueous membrane. The upper osseous wall is soft.

Chronic catarrhal inflammation of the mucous membrane of
the tympanum, where the membrana tympani is entire, and where
there has been but slight catarrh from the mucous membrane,
may also produce disease in the dura mater; but so far as my
experience extends, no cases have occurred in which the disease
has advanced to the injury of the brain, so long as there is not
more discharge than can pass away through the Kustachian
tube. Cases of this class have come before me when making
dissections of the ears of patients who have died of other
diseases; and the following brief notices indicate the state of
incipient disease that may be present; and further consideration
will show that it is likely to assume a very serious character,
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when, under the influence of exciting causes, the quantity of
the secretion is much inereased.

Dissection. Mucous membrane of the tympanum thick ; membrana
tympani entive; bone carious ; dura mater wicerated ; the arachnoid
in contaet with the tympanic mucous membrane—A man who had
been many years deaf, died of consumption at the age of 50.
Right enr.—The membrana tympani is white, concave, and very
thick, and the whole of its inner surface adheres to the inner
wall of the tympanum, while the ossicula are firmly bound
together by bands. The membrane lining the mastoid cells is
thick, and the cells contain a viscid fluid.  Leff ear.—In much
the same state as the right, but there was a carious orifice in
the upper wall of the tympanum. The dura mater was thin in
some parts, and ulcerated in others, so that the outer surface of
the visceral arachmnoid was in contact with the mucous mem-
brane of the tympanum.

Dissection. Mucous membrane of the tympanumn thick; membrana
tympani entire ; bone carious; dura mater atrophied, ulcerated.—
A woman, aged 65, died of paralysis. Many years previous to
her death, deafness slowly came on in the right ear, after
repeated attacks of ear-ache. Dissection of right ear.—Membrana
tympani white and thick, and a large membranous band con-
nects the incus with the inner wall of the tympanum, so as
nearly to conceal the stapes. The tympanic mucous membrane
is four or five times its natural thickness, and adheres firmly to
the bone. The upper osseous wall of the tympanum is cribri-
form, so that at various points the thickened mucous membrane
is in contact with the outer surface of the dura mater. The
dura mater is very thin, and presents two or three smgll orifices.

In another woman, aged 70, who died of apoplexy, and who
had been many years deaf, the following was the condition of
the left ear. The membrana tympani was thick and opaque,
more especially at its posterior part; and its inner surface firmly
adhered to the inner wall of the tympanum and to the stapes,
which bone is concealed by bands of adhesion. The upper
osseous wall of the tympanum is carious, and presents several
large orifices, which allow the dura mater to be in contact with
the thickened mucous membrane.

Treatment.—Chronic catarrhal inflammation of the mucous
membrane lining the tympanum is usually attended by so
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extensive a destruction of the membrana tympani, that fortu-
nately the discharge finds a free outlet, however viscid it may
be. The effects, therefore, are confined to a certain amount of
congestion of the dura mater covering the petrous bone. In
cases of this simple kind, it is therefore not uncommon to meet
with symptoms of slight cerebral irritation, which gradually
yield to treatment by local depletion and gentle counter-irrita-
tion. The majority of these cases result from an attack of
scarlet fever. The following is an instance :—

Case 11. Catarrh from the tympanic mucous membrane after
searlet fever ; destruction of each membrana tympani; attacks of
giddiness.—Miss A. H., aged 15, consulted me in November,
1845, on account of a discharge from each ear, accompanied by
dulness of hearing and frequent giddiness. She stated that
seven years previously she had an attack of scarlet fever, for
which she was confined to her bed. During the fever a copious
discharge issued from each ear, and the hearing was greatly
diminished. For the last three years there has been so much
less discharge, that it has not reached the orifice of the ear for
two or three weeks at a time; but with this diminution of the
discharge the deafness has been aggravated. She now com-
plains of frequent attacks of giddiness.

Upon examination, each membrana tympani was discovered to
be entirely absent, and the mucous membrane, which was thick
and red, was the source of the secretion. Watch heard at one inch
from the right ear, and at two inches from the left. The #reat-
ment consisted in the application of leeches below the ears; the
use of a very weak solution of the diacetate of lead as an injec-
tion after tepid water; and the administration of the twentieth
of a grain of the bichloride of mercury twice daily. Under this
treatment the congestion of the mucous membrane of the tym-
panum greatly diminished, the discharge gradually decreased
in quantity, and the giddiness disappeared.

Other cases might be cited in which catarrhal inflammation
of the tympanic mucous membrane had been accompanied by
symptoms of giddiness; some resulted, as in the last case, from
scarlet fever; others from measles. The treatment in each case
was very, similar; and although in some instances the pain
extended over a great part of the head, and was even accom-
panied at times by vomiting, all ultimately recovered.
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In the case above cited the entire membrana tympani was
absent, so that the whole of the discharge could be removed by
syringing. In those which follow, part only of the membrana
tympani was destroyed, and the remainder prevented the egress
of the matter ; additional care had therefore to be exercised to
ensure the complete removal of the discharge.

Case 111.  Catarrl from the mucous membrane of the left tym-
panum ;  perforation of the membrana tympani; pain in the lft
side of the head.—F. H., an architect, aged 44, consulted me in
1852, respecting a discharge from the left ear, accompanied by
pain and tenderness over the left side of the head. He stated
that since childhood he had been subject to a discharge from
the left ear, which had never ceased for more than a few days.
During the last five or six years he has also complained of pain
in the left side of the head, extending in front as far as the
temple, and behind over the region of the mastoid process.
Slight excitement or faticue produces considerable aggravation
of the symptoms. At times, the pain in the ear comes on
suddenly, and is followed by very abundant secretion. About a
month ago, during a cold, he had an attack of pain in the ear,
attended by a loud whizzing sound and great additional tender-
ness over the left side of the head. On examination, an ulcerated
orifice, about two lines in diameter, was observed in the
posterior part of the left membrana tympani, through which
oozed a large quantity of thick tenacious discharge, having an
offensive odour. On removing this, the mucous membrane of
the tympanum was seen to be red and much thicker than
natural, so as to project towards the orifice in the membrana
tympani, and in some degree prevent the free passage of the
secretion through the orifice. The freatment in this case con-
sisted in keeping up a discharge from the mastoid process, and
in administering small doses of the bichloride of meércury in
conjunction with sarsaparilla. The ear was also syringed twice
daily with warm water, care being taken that the stream was
directed to the orifice in the membrana tympani, so that the
water might be made to enter the tympanic cavity, and, by
mixing with the mucous secretion, so soften it as to facilitate its
discharge through the orifice of the membrane. This' treat-
ment was very successful, for the pain around the ear diminished
greatly by degrees, and the attacks of pain within the ear
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became less frequent. The quantity of the discharge, however,
remained much the same until a weak solution of the diacetate
of lead was injected. This treatment was pursued for four
months, at the end of which time the patient no longer com-
plained of any pain in the ear or head, and the quantity of dis-
charge had greatly decreased.

Cases similar to the above being frequently met with in prac-
tice, the following brief particulars of a very similar instance
are subjoined.

Case IV. Catarrhal inflammation of the tympanic mucous mem-
brane ; perforation of the membrana tympani ; pain in the head, and
giddiness ; irritation of the portio dura nerve—Miss M. 8., aged
30, says, that since childhood, with exception of an interval of
two years’ duration, she has had a discharge from the right ear,
following an eruption on the head. For eight or nine years
has complained of pain at the top of the head, with heat and
a sense of weight. This pain sometimes suddenly shoots
across the head from the right ear. She suffers at times from
giddiness, and for the last few months has had a feeling of con-
fusion in the head; six months ago had twitchings of the
musecles on the right side of the face. On eramination, the
membrana tympani of the right ear was seen to be perforated at
its upper and anterior part, the aperture measuring about a line
and a half in diameter. Mucus oozed through the aperture, and
having been removed, the mucous membrane of the tympanum
was observed to be thick and red. The treatment was the same
as 1n the last case, except that leeches were applied below the
ears once a week. After three months all the symptoms were
much diminished, and the patient was ordered to continue the
counter-irritation and the injection with warm water,

From the situation of the orifice in the membrana tympani
i the above case, it will be observed that in the usual position
of the head during the day, a portion of the mucus must have
been confined to that part of the tympanic cavity which was
beneath the orifice; there was, however, a free escape of the
mucus during the recumbent position, as there was then an
opportunity for the complete evacuation of the contents of the
tympanic cavity ; and as the symptoms were not very urgent,
it appeared advisable to try the effect of counter-irritation, in-
stead of enlarging the orifice in the membrana tympani.
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In treating the class of cases now under consideration, it is
of great importance to be able to decide when the membrana
tympani should be perforated by artificial means, or when an
orifice in it should be enlarged. To the perforation of the
membrana tympani, much objection exists on account of the
difficulty of keeping the aperture open. It is seldom that a
punctured aperture, even of large size, does not close in the
course of two or three days. I have found, even after making
a triangular flap and turning it down, that the orifice thus
produced sometimes closed in a few days by the effusion of
fibrine. It is, however, not always possible to make a triangular
aperture of this kind, either on account of the small calibre of
the meatus, or the extreme sensibility of the surface of the mem-
brana tympani. The only sure way of keeping open an aper-
ture in this membrana with which I am acquainted, consists in
applying to it the point of a fine stick of potassa cum calce.
Such a proceeding appears, at first sight, to be attended with
danger to the adjacent parts; but, in reality, the action of this
substance is wholly under control; for the injection of warm
water at once entirely stops its escharotic properties. During
and after the application of this remedy, to which I have re-
sogted in the destruction of polyhoid growths, I have never
known any inflammation to arise. At the same time there is
no doubt, that in cases such as we are now considering, when
there are symptoms of cerebral irritation, extreme caution should
be used, and every other possible measure adopted before
having recourse to this, or indeed any other operative proceed-
ing ; and as remedial measures of a different kind are generally
sufficient to alleviate or cure the disease, the operation of
perforating the membrane is rarely required. The potassa
cum calce has been used by me in only one case.

In those cases of catarrhal inflammation where the quantity
of discharge from the tympanic mucous membrane has not been
sufficient to cause ulceration of the membrana tympani, but
where the superabundant quantity has passed away through the
Eustachian tube, it seems to me that, as a general rule, unless
the disease has made great progress and threatens the life of
the patient, the ordinary remedial measures already adverted
to, will be found sufficient to arrest its progress and produece con-
siderable improvement. The following cases will illustrate this
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branch of the subject, and it will be seen that they differ from
those last quoted in the cirecumstance of the membrana tympani
being still entire.

Case V. Chronic inflammation of the mucous membrane of
the tympanum, without perforation of the membrana fympani ;
giddiness, &e.— M. C., aged 27, consulted me on the 15th
of February, 1857. She said that for four months she has had at
times a sensation of pricking in the right ear, accompanied by
a humming noise, deafness, giddiness, a sensation of swimming
in the head, and pain over the right side. During the last few
days has complained of a throbbing in the ear, attended with
great pain, and followed by discharge : has also been “light-
headed ”’ at night. Every time she draws in breath through
the nose, she states there is a rattling sound in the ear, and for
a minute or two she hears better. The hearing is also better
after a copious discharge. On dnspection, the surface of the
meatus was found to be red, denuded of epidermis, and secreting
a mueco-purulent fluid. The membrana tympani was opaque,
especially at its lower part; the Eustachian tube pervious, and
the power of hearing much diminished. Considering the case to
be one of chronic inflammation of the mucous membrane of the
tympanum, with a collection of mucus in the lower part of the
tympanic cavity, and that the irritation of the meatus was only
a symptom of this inflammation, the treatment adopted con-
sisted in the application of leeches below the ear, and of blisters
behind it ; under this treatment the head symptoms greatly
diminished, while the hearing was much improved. On the
12th of May, the patient was again seized with violent pain in
the right ear, extending across the head and towards the fore-
head. On the 17th she became much worse, and was insensible
for some hours. Blisters were applied to the nape of the neck,
and a constant discharge was kept up through them for some
weeks ; small doses of calomel were also administered until the
gums became tender. The acute symptoms were soon abated,
but counter-irritation was kept up for a long period, and iodide
of potassium and sarsaparilla were afterwards administered.
Treated in this way the symptoms of cerebral irritation wholly
subsided, and the power of hearing greatly improved.

Although it is difficult to determine positively whether there
is a collection of mucus in the tympanie cavity, the history and
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symptoms of the case, and the peculiar sodden condition of the
membrana tympani, such as was presented in this case, espe-
cially at the lower part, left little doubt in my mind that mucus
had collected ; and the second attack was probably the result of
a collection of this fluid, causing irritation and pressure on the
labyrinth. It is possible that more speedy relief might have
been effected, by allowing an escape of the mucus through
an orifice in the membrana tympani; but I was quite aware,
from previous operations, of the great difficulty of keeping open
the aperture, even if the means employed did not cause a serious
increase of the inflammation. The important rule to bear in
mind, is to keep up counter-irritation long enough to cause
absorption of the fluid, and the arrest of the inflammatory
action which produces the secretion.

As stated, there is some difficulty in ascertaining positively
whether there is a collection of muecus in the tympanic cavity.
Sometimes the opacity and sodden appearance of the membrana
tympani is the chief indication ; but often the gurgling sound,
produced by the entrance of air into the tympanum, or the
peculiar flap, resulting from the air striking against a soft
flaceid membrane, shows, at least, that there is a considerable
quantity of mucus in the cavity. The following case will
further elucidate the subject :—

Case VI. Chronic catarrh of the mucous membrane of the
tympanum ; giddiness, and symptoms of cerebral irritation.—
E. Middleton, aged 14, was admitted under my care, at the
St. George’s and St. James’s Dispensary, in December, 1849.
She had an attack of measles at four years of age; since which
she has complained of much pain in both ears and in the front
of the head, attended by throbbing and frequent attacks of
eiddiness, especially when walking quickly. At times, also, she
has been delirious and very violent. The head symptoms have
much inereased in severity since the cessation of the discharge,
which took place nine months previous to her consulting me.

On examination, the membrana tympani of the right ear was
seen to be very white, and parts of it had fallen in. Hearing
distance, with watch, half an inch. Leff ear.—The membrana
tympani is milky white: hearing distance same as right ear.
Air passes into each tympanum during an expiration with
closed nostrils, producing a gurgling sound. The freafment
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consisted in the use of a blistering ointment to the nape of the
neck, by which a constant discharge was kept up for more than
a month, and in giving tonic medicines. DBy slow degrees the
head symptoms abated ; she was free from giddiness for days,
and the occasional attacks were in a mitigated form, and for
short intervals only. At the end of two months, she had so far
improved as to be able to enter service as a housemaid.

Although the general cause of this kind of inflammation is
most usually an attack of scarlet fever, measles, or common cold,
this affection may follow a blow on the ear or head; and it is
probable that in the following case a blow was the primary
cause of the disease.

J. 8., aged 35, was admitted under my care, in the Hospital,
on May 1st, 1853, complaining of pain in the right ear and
down the back, accompanied by faintness when the nose was
blown, or the ear was pressed. She stated that when she was
ten years old, she received a blow on the right ear, since which
that ear has been deaf. Two years ago, discharge took place
from the right ear, and has continued. On eramination, the
membrana tympani was observed to have fallen in, and there
was a valvular opening at the lower part, through which dis-
charge was forced upon blowing the nose. Regarding the case
as one of long standing disease of the tympanic mucous mem-
brane, causing irritation of the brain, I at once ordered a seton
to be placed in the back of the neck, the effect of which was
slowly, but entirely, to remove pain from the ears, the head,
and the spine.

The general opinion respecting the mode in which disease
progresses from the ear to the brain, appears to be that the bone
becomes carious, the dura mater ulcerates, the arachmoid and
the pia mater, and ultimately the substance of the brain, par-
ticipate in the disease, as the result of direct extension from the
ear. A careful examination of the post-morfem appearances
found in some of the fatal cases shows that the disease does not
always advance from the ear to the brain as the result of con-
tinuity ; indeed, in some instances an abscess is developed in the
brain without uleeration of the mucous membrane of the tym-
panum, or caries of the bone. It would appear that constant
irritation in the tympanie cavity, produced by chronic inflamma-
tion of the mucous membrane, with the absence of a free outlet
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for the matter, is sufficient to produce an abseess in the substance
of the cerebrum. Dr. Abercrombie states: There is reason to
believe that extensive suppuration within the cavity of the tym-
panum is capable of producing symptoms of great urgency,
especially if there should be any difficulty of finding “ an out-
let:” but the evidence derived from dissection shows that these
symptoms of great urgency are associated with disease of the
cerebral substance, without the existence of caries of the petrous
bone. Thus in a case published by Dr. Joseph Williams,* of
which the following is an abstract, there was no caries of the
petrous bone.

Case VII. Ulceration of the tympanic mucous membrane;
abscess in the substance of the brain ; petrous bone not carious.—
E. B., aged 23, not strong, but her health, till about a fortnight
before her death, had been uniformly good: she was then sud-
denly seized with violent headache, and most severe pain in
the right ear; chilliness next came on, which in a short time
amounted to actual rigors. The pain in the ear now inereased,
and for several hours there was an oozing of blood from the
meatus. The next day the discharge became thin and ichorous;
the febrile symptoms rapidly increased ; she fell into a state of
semi-stupor, and the discharge became thick, fetid, and puru-
lent. She died on the third day after the appearance of the
acute symptoms.

Autopsy.—The dura mater was softened, and easily broken
down over the petrous bone. In the substance of the middle
cerebral lobe was an abscess containing an ounce of pus, which
had a fetid odour, was of a dark yellow appearance, and was
mixed with serum. The abscess itself appeared to be about the
size of a five-shilling piece. It had penetrated deeply into the
substance of the brain, and its contents were mixed with blood.
The portion of the brain surrounding the abscess was soft and
very vascular. The surface of the petrous bone was of a some-
what dark colour, and on sawing into it, the inner portion of
the petrous bone was found increased in vascularity, and even
in some parts ulcerated ; the secretion was fetid and puriform,
and the mucous membrane completely destroyed. The mem-
brana tympani was uleerated nearly through, and some of the
bones of the external ear were destroyed. Dr. Williams adds:

& Treatise on the Ear. London, 1840,
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“Dr. Alison has communicated to me a case where abscess was
found in the brain, consequent upon disease attended with dis-
charge. The petrous bone was sound, consequently there was
no communication between the matter of the ear and that of
the brain.”

In other cases, a considerable portion of healthy brain is
found to exist between the abscess and the petrous bone. For
the particulars of the following case, and for the opportunity of
making the dissection, I am indebted to Dr. Merriman.

Case VIII. Catarrh of the mucous membrane of the tympanum,
since measles ; attack of arvachnitis; death ; petrous bone not
carious ; abscess in the substance of the brain ; adjacent cerebral
matter healthy.—M. K., a widow, aged 26, of a scrofulous dia-
thesis, and much confined to the house as a maker of military
caps, came under the care of Dr. Merriman, at the Westminster
General Dispensary, for a cough, on the Tth January, 1846.
On the 26th, she complained of ear-ache on the right side, and
then said that she had been subject to a discharge from the
right ear since an attack of measles when a child: the discharge
was at times very offensive. Previous to the present attack, no
pain had ever been felt; but she is said, for twelve or sixteen
months to have suffered much from head-aches, being at times
forgetful and very giddy. She has also fallen away very much.
At first, only fomentations were ordered, which were followed
by leeches; but without any benefit. The pain greatly in-’
creased, and was described as if, at times, a knife were being
thrust into the ear ; and then, as if there was a sawing outside
the ear at its edge. During paroxysms of pain the patient
sereamed out suddenly, and then could not open her mouth. On
two occasions a small quantity of discharge was observed, but
its appearance afforded no relief. When the pain at all relaxed
she lay in a partial sleep. On the 17th of February she became
insensible, but put out her tongue when loudly told to do so, and
then relapsed into a comatose state. She died on the evening
of the 17th, twenty-three days after the attack of pain had
commenced.

Autopsy.—When the skull was sawn through, pus flowed from
within the dura mater; and upon examination it was found to
come from an abscess which occupied the whole of the upper
part of the right cerebral hemisphere. The substance of the

g
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surrounding brain was healthy. The dura mater above the part
cut off by the saw presented a patch of coagulable lymph, about
the size of a fourpenny piece ; lymph was also effused on the
surface of the dura mater, covering the petrous bone, and a
portion of it was detached from the bone. Upon dissection of
the ear, the membrana tympani was absent; the tympanie
mucous membrane, and that of the mastoid cells, was thick and
soft, and covered by a large quantity of caseous, serofulous
matter. The upper tympanic wall was of a dark colour, ex-
tremely thin, and perforated by numerous blood-vessels. The
dura mater covering the upper part of the petrous bone, and
that lining the squamous bone, was very thick and detached
from the bone, and a large quantity of purulent matter was
deposited between the dura mafer and the arachnoid. The
arachnoid membrane was highly congested. In some parts the
purulent matter had passed through the dura mater, and was in
contact with the bone. The outer surface of the dura mater,
forming the lateral sinus, is rough where in contact with the
inflamed bone; and the internal surface of the sinus had por-
tions of fibrin adhering to 1t.

The presence of a portion of healthy brain between the abscess
and the petrous bone, has induced some observers to conclude
that abscess in the cerebrum is the primary disease, and affec-
tion of the ear the result. The objections to this opinion are:
Firstly, that the cases of abscess in the cerebrum are usually
preceded by a long standing affection of the ear. Secondly,
that the portion of bone which becomes carious is far from being
the most dependent part of the cerebral fossa. And, thirdly,
that although the abscess may be very large, the walls of the
tympanum only are the real seat of disease in the bone.

The very insidious progress of the disease in its course towards
the brain has been already adverted to. In some cases mo
symptom indicates to the patient that the brain has become
affected until the sudden appearance of the acute stage; the
presence of a discharge from the ear and a certain amount of
deafness are, as they assure the medical man, the only un-
pleasant symptoms. Nevertheless, it does seem to me that, by a
careful professional examination of the patient, the early stages
of the disease might be detected; for in cases where my
suspicions have been aroused by the condition of the ear and
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the inward progress of the disease, I have not unfrequently
found an unnatural sensibility of the brain upon percussing the
suspected side of the head. In some cases the discharge may
take place for a month or two, and then disappear for a similar
period ; where this cessation occurs, however, there is usually
tenderness in or about the ear. The simple fact of discharge
oceasionally issuing from the ear should induce the medical man
to make a careful investigation.

The exciting causes of the acute cerebral symptoms are
various : a blow upon the head, violent exercise, a cold, stimu-
lating applications, or any depressing influence, may bring them
on. Sometimes no exciting cause can be detected beyond the
progress of the chronie affection of the ear.

One of the first symptoms of the disease assuming an acute
form is the cessation of the discharge; this is the result of
inflammatory action, and it is so commonly associated with the
origin of acute symptoms, that the stoppage of the discharge
has been considered as the cause instead of the effect of acute
inflammation ; and medical men have been afraid to stop a dis-
charge from the ear, lest inflammation of the brain should be
induced. If this fear were confined to the exclusion of all
irritating astringents in these cases, it would be salutary; but
when it gives rise to a belief that it is injudicious to interfere in
any way with a disease of the ear which is slowly progressing,
and which, if neglected, will probably terminate in the death of
the patient, it may act very prejudicially. Mr. Wilde, in his
work on “Aural Surgery,” before alluded to, has some in-
teresting observations on this subject.

Two cases of abscess in the substance of the cerebrum, arising
from catarrhal inflammation of the mucous membrane of the
tympanum, have been already described. In that which follows,
the post-mortem examination was attended by me with the late
Mr. Farish. Death took place from arachnitis, and an abscess
was found in the middle cerebral lobe; but the cause of the
irritation appeared to be the presence of scrofulous matter in the
tympanum.

Case IX. Scrofulous matter in the tympanic cavity ; caries
of the upper wall of the tympanwm ; arachnitis; abscess in the
middie cerebral lobe—Miss H. G., aged 91, fair and delicate,
but not unhealthy, had measles when quite a child, though not

5 2
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severcly; since the measles has had an offensive discharge from
the left ear, attended by occasional attacks of pain. On the 5th
May, 1845, she was seized with symptoms of active fever. She
did not complain of head-ache, but, when questioned, said there
was some uneasiness about the vertex. The discharge had
ceased. There was constant vomiting. Calomel and opening
medicines were administered, followed by effervescent salines.
On the 7th she seemed well ; every unpleasant symptom had
vanished ; her pulse was natural, her tongue clean, food was
relished, and there was no pain. On the 8th the bad symptoms
re-appeared. On the 10th she complained of pain in the left
ear, which, by degrees, became excruciating to the last degree ;
she, however, retained her faculties till from twelve to twenty
hours previous to her death. The only symptoms of derange-
ment of the nervous system were, some vomiting and a slight
degree of paralysis of the muscles on the left side of the face.
The remedial means employed were leeches, calomel, James’s
powder, and a little opium; and these were employed freely
from the 11th. In spite of all efforts, she gradually became
comatose ; but even then frequently shrieked out from pain on
the left side of the head. She died at midnight, on the 15th,
twelve days after the occurrence of the first symptoms.
Autopsy—Upon removing the calvaria, the dura mater was
observed to be red, and its blood-vessels distended. The cavity
of the arachnoid on the left side contained nearly half an ounce
of yellow purulent matter; lymph was deposited upon the
inferior surface of the posterior lobe of the left hemisphere.
The arachnoid and pia mater covering the inferior surface of
the middle lobe on the left side, were thick and dark coloured
over a superficies about the size of a sixpence. This thickened
portion corresponded with an orifice in the dura mater covering
the upper surface of the petrous bone. In the interior of the
left middle cerebral lobe, there was an abscess as large as a
small hen’s egg, in which a quantity of dark coloured fetid
matter, of a watery consistence, was contained. There was no
communication between the abscess and the cavity of the
arachnoid. The dura mater covering the upper surface of the
petrous bone was three or four times its usual thickness, and ifs
inner surface darker coloured than natural and rough ; being in
some parts firmly adherent to the bone, and in others detached
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from it. About the centre of the upper surface of the petrous
bone, the dura mater presented an orifice about a line in
diameter, directly beneath which was another and smaller one
in the petrous bone, measuring about a quarter of a line in
diameter. The latter orifice, and several smaller ones about the
size of pin holes, were filled by concrete scrofulous matter,
which projected from the tympanic cavity. The superior wall
of the cerebellar corner of the tympanum presented two carious
orifices. The tympanic cavity and mastoid cells were com-
pletely full of scrofulous matter, having the consistence of soft
cheese, by which the mastoid cells appeared to be much dilated ;
the mucous membrane of the tympanum was but slightly thicker
than natural, and, where orifices existed, they appeared to have
been produced by atrophy, resulting from the pressure of the
scrofulous matter rather than from the process of ulceration.
The greater part of the substance of the membrana tympani
had been destroyed, and the remaining fibres were adherent to
the inner wall of the tympanum.

(f.) ULCERATION OF THE MUCOUS MEMBRANE OF THE TYMPANUM,

This disease is rarely met with, and its treatment is the same
as that of chronic catarrhal inflammation.

The following case, belonging to this class, was supplied to me
by Mr. Obré, together with the preparation.

Case 1.  Serofulous wiceration of the tympanic mucous mem-
brane ; destruction of the upper wall of tympanum; purulent
degeneration of the middle cerebral lobe—A young lady, aged
18, of serofulous diathesis, and who was treated by a medical
friend, was attacked, on November 20th, 1846, with fever and
hysterical symptoms, unaccompanied by any pain. The follow-
ing day symptoms of pleuritis appeared, accompanied by severe
pain in the right side of the head. It was now ascertained
that she had been deaf in the right ear for two years, and that
the deafness was preceded by a fetid discharge. Notwithstand-
ing the most active treatment, the symptoms of cerebral irrita-
tion grew worse daily, and death occurred on the ninth day of
the attack. The patient’s memory and intellect were perfect up
to the hour of her death, which was preceded by epileptic fits.
There was a very fetid odour about the ear, but no discharge.
On dissection, the periosteum was found detached from the
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exterior, and the dura mater from the interior, of the squamous
bone, and separated by dark coloured pus. The dura mater on
the right side of the head was gangrenous over a large surface ;
and the middle lobe of the right hemisphere was in a state of
suppuration, being principally composed of pus. On careful
inspection of the petrous bone, the whole of the upper wall of
the tympanum was found to have been destroyed by caries; and
the tympanie cavity communicated with that of the cerebrum
by an aperture, measuring three quarters of an inch in length,
and a third of an inch in breadth.

THE INTERENAL BURFACE OF THE TEMPORAL BONE, SHOWING THE TYMPANIC
CAVITY IN A STATE OF DISEASE; THE ENTIREE UFPPER OSSEQOUS WALL OF
THE TYMPANUM HAVING BEEN DESTROYED BY CARIES.

It thus appears that in some cases the disease of the ear,
instead of an abscess, produces purulent degencration of the sub-
stance of the brain.

Case 11.  Ulceration of the mucous membrane of the tympanum ;
caries of the bone ; partial destruction of the portio dura nerve, and
softening of the dura mafer.—John Cochrane, a labourer, aged
44, was admitted under the care of Dr. Kingston, at the
Westminster Hospital, for consumption, in October, 1849. His
history is, that twenty-four years previously, discharge took
place from the right ear, and has continued ever since. He has
long been deaf in that ear, but has not complained of any head

symptoms. On examining the ear the membrana tympani was
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absent, and the tympanic mucous membrane was covered by an
opaque discharge like cream. When that was removed, the
mucous membrane was seen to be thick and its surface rugose.
The patient died of consumption about a month after his admis-
sion into the hospital. Some days previous to his death, there
was a paralytic condition of the muscles of the right side of the
face ; but there was a partial recovery of their action a short
time previous to death. On dissection, the mucous membrane
lining the tympanic cavity was found very thick and dark
coloured, excepting at the anferior part, where it had been
destroyed by ulceration. The stapes was absent. At the upper
part of the tympanum the bone was carious; the aqueduct of
Fallopius was exposed for a space of more than a line and a
quarter in length, and the portio dura nerve, in a soft and
ulcerated state, protruded from it. The part of the nerve
towards the tympanum was gelatiniform in its consistence, and
extended downwards so as to cover the fenmestra ovalis. The
posterior half of the nerve was healthy. The dura mater cover-
ing the petrous bone was thicker than natural; and a small
circular portion, about a line and a quarter in diameter, was of a
dark brown colour, and of a pulpy consistence. It was slightly
raised above the surface of the surrounding membrane, and on
being touched broke up, and exposed a carious orifice in the
bone below it. The bone around the orifice was very thin.
The brain was not diseased.

In this case there appeared no obstacle to the free escape of
the discharge, excepting its tenacity and its concretion in the
tympanic cavity ; and it is worthy of observation in a practical
point of view, that unless the syringe with warm water be
frequently used, the matter secreted by the mucous membrane
of the tympanum is apt to accumulate and solidify, and so
cause a certain degree of irritation in the adjacent parts.

In the following, which is the last case I shall cite in reference
to this class of diseases of the tympanum, the disease was
evidently of a scrofulous character. The mucous membrane
of the tympanum had ulcerated, and its place was occupied
by scrofulous matter. The substance of the brain had also
undergone scrofulous degeneration.

Case III. Ulceration of the mucous membrane of the left tym-
panuin ;  softening  and  tubereular deposit in the correspondiig
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cerebral lobe—Wm. K., aged 4, was admitted under my care,
at the St. George’s and St. James’s Dispensary, in March,
1849. He was described as never having had good health, his
bowels having always been irregular, and his abdomen tumid.
In earliest infancy discharge of offensive matter took place from
the left ear, and has never disappeared for more than a few days
at a time. The ear appeared tender to the touch, although no
pain had been complained of. Has suffered from pain in the
forehead and eyes for some months.

Three days before my seeing him, he fell down at school in
what appeared to be a fit, and remained insensible for some
minutes. Upon his recovery he was found to have lost the use
of the muscles on the right side of the face and body. When
seen by me he was in a state of extreme exhaustion, speechless
and hemiplegic. On the following day he complained of great
pain in the left ear and the left side of the head, and there was
an abundant, creamy, offensive discharge from the ear.

On examination, the whole of the membrana tympani was
found to have been destroyed, the tympanic mucous membrane
had disappeared, and the cavity contained thick, caseous, scro-
fulous matter. The pain in the head and the convulsive fits
increased in intensity ; he often remained insensible for hours
together ; his strength gradually declined ; and, in spite of the
most active treatment with leeches and mercury, he died on the
21st of May.

Autopsy, sizteen howrs after death.—The dura mater covering
the upper surface of the cerebral hemispheres was healthy ; but
in the substance of the left cerebral hemisphere, above the
middle cerebral lobe, was a space measuring three inches from
behind forwards, an inch and a half from without inwards, and
an inch from above downwards, which was much harder than
natural, and studded with tubercles; and between this mass
and the lateral ventricle the brain was pulpy. In the left
lateral ventricles was a small quantity of turbid serum. The
dura mater covering the upper surface of the petrous bone was
more vascular than natural, and on its free surface was a patch
of blood. The upper wall of the tympanum was dark coloured,
and the thick mucous membrane was seen beneath it. The
tympanic mucous membrane was very thick, and of a dark

purple colour, its vessels being distended. The llppﬂl‘f part of
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CHAPTER XIIIL

THE CAVITY OF THE TYMPANUM (concluded).

&, RIGIDITY OF THE MUCOUS MEMBRANE — CAUSE OF DEAFNESS IN ADVANCING
YEARS—TREATMENT—CASES, b, THE FORMATION OF BANDS OF ADHESION.
€. ANCHYLOSIS OF THE STAFPES TO THE FENESTRA OVALIS—PATHOLOGICAL
ORSERVATIONS—TREATMENT—CASES. . DISCONNEXION OF THE INCUS AND
STAPES — PHYSBIOLOGICAL OBSERVATIONS—PATHOLOGICAL OBSERVATIONS—
CASER.

TrE mucous membrane of the tympanum may be subject to
chronic inflammation, complicated or not with rheumatism,
at any period of life, and, if neglected, this is liable to ter-
minate in a rigid state of the membrane ; so that the ossicles
become bound together more firmly than is natural. In ad-
vanced years, this rigid condition seems to take place without
any symptom of inflaimmation. The membrana tympani also
partakes of this rigid condition, and, what is of far greater
importance, the base of the stapes may become much more
firmly fixed to the border of the fenestra ovalis than is natural.
As a consequence, the membrane of the fenestra rotunda and the
fluid of the labyrinth participate in this fixed condition. This
affection is less prevalent in the young than in the adult, in
whom it is liable to occur after repeated attacks of cold,
whether with pain or not. It is, however, most frequent in
persons advancing in life, and may, in fact, be considered as #/e
disease which causes deqfiess in advancing years. The generally
received opinion that in this kind of deafness the nervous system
is at fault, is manifestly incorrect, as proved by the symptoms,
and by the mode of relief found beneficial.

The diagnosis of this affection is far from being difficult;
although, as will be seen, it offers very little to guide the medical
man, except the history of the case. Thus, there is very often
little or no opacity, or even dulness, of the membrana tympani ;
the Eustachian tube too is pervious, and the air enters naturally.
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Not unfrequently, however, the membrana tympani shows signs
of chronic inflammation, in hypertrophy and a greater concavity
than natural ; while the air, when forced into the tympanum,
enters it with a dull flapping sound instead of the normal crack-
ling. Sometimes on forcing the air into the cavity very
suddenly, a greatly louder erackling than is natural is heard ;
and the patient occasionally hears better for a short time sub-
sequent to the operation. A symptom of considerable im-
portance in forming a diagnosis, is the peculiar character of the
deafness. Many patients will most distinetly hear a single
voice, although low, but are puzzled to hear anything distinctly
when two or more persons are speaking ; others hear the voice,
but cannot discriminate the words; others again can hear slow
conversation, but cannot follow it when rapid. These symptoms
indicate that the adapting power of the ear, dependent, as already
shown, upon the ossicles and their muscles, is at fault. But the
history of the case, showing it to be one of slow hardening of
the tympanic mucous membrane, together with the absence of
all those symptoms which render it liable to be confounded with
other diseases, as nervous deafness, obstruction of the Eustachian
tube, &ec., are usually sufficient to enable an attentive observer
to form a correct diagnosis.

Treatment.—It is highly important to inquire whether any
remedial measures can be suggested which will tend to diminish
a rigid state of the mucous membrane, and consequently im-
prove the power of hearing. Practical experience induces me
to believe that not only may the thick membrana tympani be
relieved, but the thickened mucous membrane be so reduced as
to offer but little impediment to the funection of hearing.

The most suitable application for this purpose which has been
tried by me, is that of a solution of nitrate of silver, of a strength
varying from half a drachm to a drachm of the salt to an ounce
of distilled water. Proceeding from the exterior orifice of the
meatus externus, the passage may be touched to an extent
varying from one-half to two-thirds of its length every third or
fourth day. In some cases the membrana tympani also may be
washed with a solution of this salt of six grains to the ounce.
When the noises are loud, and the symptoms indicate much
congestion in the ear, leeches should be applied immediately
below, not befiind the ears; and where there is irritation of the
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external tube, an ointment, composed of half a drachm of pulvis
cantharidis added to an ounce of simple ointment, and applied
behind the ear, either daily or every other day, will be found
beneficial.

The administration of alterative doses of pilula hydrargyri,
hydrargyrum cum creté, or the hydrargyri bichloridum, is very
useful ; but it should always be recollected that these doses
ought to be so proportioned as not to produce debility or any
other unpleasant symptom ; in other words, so gentle should be
the alterative that no sensation should suggest to the patients
that they are under a course of medicine.

In addition to the medicines described, patients should be
cautioned to avoid warm rooms and sitting very near the fire;
daily exercise, and, where possible, on foot, should be taken in
the open air, together with a warm bath every week or ten days.
This course of treatment has been productive of the greatest
advantage in several cases of deafness of a most unpromising
character. Some of the cases about to be cited are those of
patients who attributed their failure of hearing to old age.

The treatment pursued by continental surgeons in cases of
rigidity of the tympanic mucous membrane, has been the injec-
tion of air by means of the Fustachian catheter. There can be
no doubt that temporary benefit in these cases sometimes
follows the use of the air douche, as well as the act of forcing
the air into the tympanic cavity, by the patient holding the
nose while he attempts a forcible expiration. But the very
temporary character of this benefit, and its occurrence in only a
few cases, does not induce me to recommend the performance
of an operation; in fact, a forcible expiration by the patient
usually answers equally well. On this subject I may quote the
following judicious remarks from the article on the Diseases
of the Ear, in the Cyclopzdia of Surgery, by Mr. Wharton
Jones,—an article characterised, as are all his works, by the
most careful observation and patient research. Ie writes:
“According to Kramer’s ‘Tabular View of the Frequency
and Curability of Diseases of the Ear,” out of three hundred
cases of diseases of the ear of all kinds, two hundred, in round
numbers, required the air douche to assist the diagnosis, but
about thirty only were improvable or curable by it. Of the
remaining one hundred and seventy about thirty are put down
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as cured, and about fifty as relieved, by the injection of vapours
of acetic ether; this treatment having been continued for
months. Of the remainder, eighty were considered incurable
from the first, and not treated further than was necessary for
exploration, I suppose; the rest remained rebellious to treat-
ment. Dr. Kramer does not tell us how permanent his cases
were. It will be seen from the above statement of the results of
Itard’s experience, and also from what I have related of my own,
that the advantage gained is seldom permanent.”

Case 1. Rigidity of the tympanic mucous membrane—The
Rev. M. M., wt. 70, consulted me in 1855, on account of an
increasing dulness of hearing, which caused him much incon-
venience, as he could not hear general conversation. It had
come on very gradually, without pain, noises, or any unpleasant
sensation, beyond that of a feeling of heaviness in the ears.
The deafness is increased by a cold, but not by fatigue. On
examination, each membrana tympani was seen to be less trans-
lucent than natural; and though the Eustachian tube was
natural, the air entered the tympanic cavity in a puff instead of
producing a faint crepitation. The ¢reatment consisted in keep-
ing up a slight irritation by means of a vesicating plaister
behind each ear, and in giving the bichloride of mercury in
doses of one-thirtieth of a grain, using also a stimulating gargle.
This treatment was continued, with intermission of the mercury,
for a week at the end of each fortnight, for four months. At the
expiration of that time, the hearing power was greatly improved,
and the patient wrote to me as follows :—* I have not recovered
the quick hearing of early life, which a man in his 70th year has
no right to have; but I hear comfortably, and I am freed from
that dunny sensation as if sounds came through a damp cloth.”

Case II.—R. B., Esq., aged 80, in tolerable health, con-
sulted me on 29th of March, 1844, on account of deafness in
both ears. He stated, that three years before, the power of
hearing began gradually to decline in the right ear, and had
continued to doso up to the time of consulting me ; that about six
months previously the left ear had been similarly affected ; and
that his deafness had so much increased as to disable him from
hearing the voice without the aid of a speaking-trumpet. He
was unable to assign any cause for the deafness. On eramination,
the membrana tympani in each ear was observed to be dull and
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opalescent; and although by aid of the otoscope the air was
heard to pass into the tympanic cavities, yet it did so with the
bubbling, crackling sound, indicating obstruction. Two grains
of pilula hydrargyri were ordered to be taken every night, and
a stimulating liniment to be applied around and below the ears.
This plan having been persevered in for about three weeks, and
some slight improvement experienced, the patient was directed
to take one grain of hydrargyrum cum cretd daily. At the end
of two months this gentleman recovered his hearing, and gave
up the use of the speaking-trumpet.

Case III.—J. P., Esq., aged 64, consulted me in July,
1845. During the last four or five years the right ear has been
growing deaf, and the deafness has now so far advanced as to
render the ear useless to him. Has been suffering from a cold
for a few days, during which there has been a sensation of
singing and of vibration in the head and ears, accompanied with
deafness. In each ear there was a large collection of wax, on
the removal of which the symptoms somewhat abated. The
membrana tympani of both ears was white. Air passed freely
into the tympanic cavities. The fifteenth of a grain of hydrar-
gyri bichloridum thrice a day was prescribed, and counter-
irritation around the ears. In the course of six weeks the
patient had perfectly recovered.

Case 1V.—Lady R., aged 62, consulted me in December,
1848, for a deafness which had come on during the preceding
month, and gradually increased, till, by the time I saw her, it
was requisite to speak loud and close to the ears. The deafness
had first been perceived after a cold, and was accelerated by an
attack of influenza. The feeling in the right ear was that of a
veil hanging over it. In each ear the membrana tympani was
white, and air passed freely into the tympanic cavities. The
treatment pursued consisted in the application of a solution of
argenti nitras to the outer half of the external meatus ; beginning
with the strength of half a drachm of the salt to an ounce of
distilled water, afterwards increasing it to double that strength.
This course of proceeding, coupled with the administration of
alterative doses of pilula hydrargyri, effected so great an im-
provement, that in two months this lady had no difficulty in
hearing in ordinary society.

Case V.—Mrs. A. T., aged 67, consulted me in April, 1845.
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She stated, that when eight years of age, she fell down on
the Zeft ear, and had been deaf of that ear ever since. About
four years ago loud internal noises disturbed the right ear, and
increased to so distressing a degree, that this lady felt as if she
were continually travelling in a carriage over gravel; and at
times a loud explosion would be heard, succeeded by acute pain.
She can scarcely hear her own voice, and is obliged to use a
trumpet in society. The ears seem to her stopped up with pegs.
Slre attributes this deafness to a close attendance in the sick-
room of her husband during a long illness.

Right ear. — Membrana tympani concave, and evidently
nearer to the promontory than natural; and the membrane is
so white that the malleus is not distinguishable. Left ear.—
Membrana tympani has been entirely removed by ulceration.

Treatment.—In the first instance leeches were placed imme-
diately below the ear; tincture of iodine was applied to the
external meatus of the right ear; and three grains of pilula
hydrargyri were given every night.

June 3rd.—Feels much better ; has less confusion in the head,
and more confidence in herself.

June 15th.—The noises are so much diminished that she is
no longer troubled by them; is feeling stronger and better, and
the hearing improves.

Case VI.—J. C., Esq., aged 64, consulted me in Novem-
ber, 1844. His father became deaf at the age of fifty, and
he has a sister deaf. About a year ago, he found that he was
deaf in the left ear; might have been deaf a longer time ; but at
the period mentioned, a singing commenced in the left ear, which
has continued without intermission ever since. Occasionally it
is much diminished. The noise and deafness are much worse
during a cold. The right ear is not so bad as the left. When
he closes the right ear, he cannot hear any sound naturally.

Right ear—Membrana tympani opaque, and the handle of the
malleus only just discernible. When air is forced into the tym-
panum it can be heard by the otoscope entering it in a series of
small puffs. After the air has been forced into the tympanum, a
crackling sensation is experienced. Hearing distance two inches.

Left ear.—Membrana tympani white ; handle of malleus indis-
cernible ; air enters the tympanum in a short puff. Hearing
distance absolute contact,
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For this gentleman two grains of the pilula hydrargyri were
prescribed, to be taken every might; and tincture of iodine was
applied behind the ears. In the course of three months I saw
him again, and found the hearing decidedly improved; the
noises also had diminished.

Case VIL.—Mus. R. N., aged 64, consulted me August 2nd,
1844. For the preceding four or five months deafness had
been coming on, and had lately so much increased that she finds
it difficult to hear any conversation. Has for several years been
subject to occasional dulness of hearing. The present deafness
was appareutly produced by an attack of cold, which left a
sensation of fulness in both ears. The membrana tympani of
each ear is quite white.

Treatment.—One-twentieth of a grain of hydrargyri bichlo-
ridum, in conjunction with vinum ferri, was administered thrice
a day. The dose of bichloride was subsequently increased to
one-sixteenth of a gramn, and a solution of argenti nitras, half a
drachm of the salt to an ounce of distilled water, was applied to
the outer half of the external meatus. In the course of three
months this patient recovered her hearing, and has remained
quite well ever since.

(5.) MEMBRANOUS BANDS IN THE TYMPANIC CAVITY.

Membranous bands are formed in every part of the tympanic
cavity, connecting together the ossicles, and attaching them to the
walls of the tympanum and to the membrana tympani. In cases
where these bands are lax, it is probable that the movements of the
ossicles are not impaired, and that there is no diminution of the
power of hearing. In the majority of instances, however, these
membranous bands are so firm and unyielding as to cripple the
movements of the bones to which they are affixed. On reference
to the table it will be seen that these membranous bands most
usually connect the stapes with the promontory, and thus pro-
duce one species of anchylosis of that bone. These adhesions
originate either from the effusion of fibrin from the surface of
the membrane, and its conversion into a firm and vaseular mem-
brane, or from the circumstance that when the mucous mem-
brane is much hypertrophied, there is an adhesion of the
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portions of it which are in contact, and the neighbouring parts
are drawn into bands, when the membrane subsides to its normal
condition.

Care should be taken to distinguish between bands formed of
organised membrane, and those which are produced by dried
mucus, as pointed out by Mr. Hinton in the paper before
alluded to.

Let me now relate the results of some dissections of cases in
which these bands were found.

Case 1. Considerable havdness of heaving for siz years ; bands
of adhesion in the cavity of the tympanum.—Mrs. L. died in
December, 1848, at the age of 87, from a gradual decline of the
vital powers. Until the age of 50, she had no symptoms of
derangement of the function of hearing ; but about that period
she was in the habit of taking  cephalic snuff,” which she
thought produced a buzzing sensation in her ears, a symptom
which disappeared as soon as the use of the snuff was discon-
tinued. At that period there was no sign of deafness; but
about the age of 81, she perceived that the sense of hearing was
becoming blunted. From that time deafness gradually and very
slowly inereased, attended now and then with noises in the ears,
The deafness would be temporarily inereased by a cold, but, as
that vanished, the usual amount of hearing returned. During
the last year of her life the disease made but little progress,
though the deceased was obliged to use a speaking-trumpet for
the purpose of conversation. It was observed that the sense of
hearing became much more acute during the last few days of
her life. This lady took very little exercise during the ten
years preceding her death, but kept within doors, and sat in a
warm room the greater part of every day. She was troubled
with a chronic inflammation of the mucous membrane of the
evelids, lachrymal sacs, and nasal duets. It is worthy of notice
that this lady had two sisters, one of whom died at the age of
90. She was a very active person nearly up to the period of her
death, and was but slightly deaf. The other sister, at the age of
89, is extremely deaf, and has been confined to her room for years.

Disseetion.  Right ear.—The external meatus was dry and
deprived of cerumen. The membrana tympani has its fibrous
layer slightly thickened and white, and is more concave than
natural. Tympanic cavity.—The mucous membrane appears to

i
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be healthy, and not thicker than natural, but there are bands of
adhesion by which the ossicula are connected together and with
the walls of the tympanum. These bands of adhesion may be
divided into two distinet sets; one placed between the incus and
the inner wall of the tympanum and stapes, and the other con-
necting the head of the malleus and the body of the incus with
the external wall of the tympanum. The first-named set con-

MEMBRANOUS BANDS CONXNECTING THE OSSICLES.

sists of two portions, of which the one, measuring half a line
from above downwards, and three quarters of a line from without
inwards, connects the anterior part of the long process of the
incus with that part of the wall of the tympanum which is
posterior to the fenestra ovalis. This band is connected by
several smaller ones to the superior surface of the stapes, and
also to a fine membrane which connects the two crura of the
latter bone. These small bands are so firm and so tightly
stretched between the stapes and the larger band, and between
the incus and the inner wall of the tympanum, as to keep the
stapes more fixed than natural. There are also adhesions
between the upper surface of the crura of the stapes and the
margin of the fossa fenestrae ovalis. The outer portion of this
band extends from the posterior part of the long process of the
incus to the inner wall of the tympanum, posterior to that just
described : this band is also firm and tense. The second set of
adhesions passes from the head of the malleus and the body of
the incus directly outwards, connecting them with the osseous
walls of the tympanum, superior and posterior to the attach-
ment of the membrana tympani. It is interesting to eonsider
what effect these bands must have had upon the ossicula and
membrana tympani during life. Those which surround the
stapes and connect it with the fossa fenestrae ovalis, must have
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impeded the movements of the stapes; and those which connect
the long process of the incus with the inner wall of the tym-

MEMBERANOUS BANDS CONNECTING THE OSSICLES TO THE PROMONTORY.
(MAGNIFIED,)

panum, by pulling that process inwards would probably have
been the means of pressing the stapes towards the vestibular
cavity. The effect of the adhesions between the bodies of the
malleus and incus, and the outer wall of the tympanum, would
seem to have been to draw those parts outwards, and, in con-
sequence, their inferior extremes inwards. This action upon
the malleus is apparent, and may account for the greater con-
cavity of the membrana tympani externally; it having been
carried inwards with the long process of the malleus and being
very tense. The bone of the stapes is also fixed more firmly
than is natural to the margin of the fenestra ovalis. The mem-
brane of the fenestra rotunda appears to be in a normal state.
The membranous labyrinth is healthy; and except that there is
rather more black pigment than usual in the cochlea of the left
ear, 1t is in a similar condition to the right ear, and presents
adhesions connecting the ossicula.

Case 1I. Membrana tympani wery concave externally; bands
of adhesion connecting the ossicula together and to the tympanic
walls.—Mrs, F. O., died of gangrena senilis, at the age of 62.
She had been deaf for a considerable period previous to her
death, especially in the left ear.

Dissection. Right ear.—The membrana tympani is unusually
concave externally, and the central part of its internal surface
is not more than a quarter of a line from the promontory ; it is
also rather opaque in parts, especially at its circumference ; and
its internal layer is white, and slightly hypertrophied. The
mucous membrane of the tympanic cavity is rather thicker and
more vascular than natural, and is very tough. A firm band of

T 2
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adhesion connects the cervix of the malleus with the long
process of the incus, and another membranous band of adhesion
connects the anterior surface of the long process of the incus
with the promontory and with the stapes, which latter bone
it completely envelopes. The tensor tympani muscle is smaller
than natural.

Left ear.—Although the surface of the membrana tympani is
smooth, 1t 1s white around the line of attachment of the malleus ;
the blood-vessels are enlarged and much distended with blood.
The membrana tympani is more concave externally than natural.
The cavitas tympani is three parts filled with a thick, tenacious,
white mucus, which is partly the cause of the white appearance
of the membrana tympani, though the inner layer of the mem-
brana tympani being opaque and white, aids in producing this
effect. The mucous membrane lining the tympanum is thick
and very vascular.

It is not possible to distinguish, during life, between the cases
of rigidity of the tympanic mucous membrane, and those of
adhesions in the tympanic cavity ; but as the treatment in both
cases is the same, the distinction is not of much importance.

(ﬁ-".:] ANCHYLOSIS OF THE STAPES TDO THE FENESTRA OVALIS.

In the published catalogue of the preparations contained in
my museum, I have described one hundred and thirty-six speei-
mens of anchylosis of the base of the stapes to the fenestra
ovalis: and these specimens form the basis from which the
pathology of this articulation has been studied.

In a tabular view of the morbid appearances found in 1149
diseased ears, published originally in the Transactions of the Royal
Medical and Chirurgical Sociefy, and afterwards as an appendix
to the catalogue of my museum, fifty-three specimens of mem-
branous anchylosis are described, specimens in which the stapes
was attached more firmly than natural to the circumference of
the fenestra ovalis ; that is to say, upon the stapes being pressed
by a fine probe, more than usual resistance was offered before
the stapes moved. Now, in these cases, no expansion of the
base of the stapes, or of the articular surface of the fenestra
ovalis, was observed : and the only inference that could be drawn
was, that these were cases of partial anchylosis of the stapedio-
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vestibular articulation, resulting from rigidity of its capsular
ligaments ; and I am disposed to think, that this rigidity of the
fibrous tissue is one of the earlier and more remediable stages of
anchylosis of this and other articulations, which, if allowed to
proceed, ends in the formidable pathological conditions known
under the name of rhewmatic arthritis, and which are about to
be more particularly described.

The second morbid change found in this articulation is a simple
expansion of the articular surfaces, while the structure of the
bone itself remains, as far as can be ascertained, In a natural
state. This morbid condition of the articular surfaces was
found in forfy-nine out of the one hundred and thirty-six cases of
anchylosis ; and was distinguishable from membranous anchylosis

by the greater degree of firmness with which the stapes adhered

b

THE WHOLE OF THE CIRCUMFERENCE OF THE BASE OF THE STAPES ANCHYLOSED
TO THE FENESTRA OVALIS, THE CRURA BEING DETACHED, AND SEEN BELOW.
@, THE BASE OF THE STAPES; b, THE CRURA. (MAGNIFIED TWO DIAMETERS.)

to the fenestra ovalis, and by the presence of a distinet tume-
faction of one or other articular surface, but generally of the
stapedial.

The #hird pathological condition is that in which the whole of
the base of the stapes has become hypertrophied, and assumed a
calcareous whiteness; the border being so much enlarged as to
be impacted within the fenestra ovalis with that degree of firm-
ness, that the crura are often broken from the base in the
attempt to withdraw the latter from the fenestra ovalis. In
some instances, this expansion of the base of the stapes is accom-
panied by its protrusion into the cavity of the vestibule; still
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of the base of the stapes undergoes little or no alteration : but
where ossific matter is thrown out at its circumference, and the
base is thus partially or wholly anchylosed to the fenestra ovalis.
This morbid condition is shown in fwenty-one specimens, in eight
of which the lower border only was anchylosed ; there being a
distinet space between the upper margin of the base and the
fenestra ovalis : while in #hirteen others, the whole circumfer-
ence of the base is firmly anchylosed to the fenestra ovalis.

EXPANSION OF THE VESTIBULAR BEURFACE OF THE ARTICULATION. {HAENIF]EI?
TWO DIAMETERS.) @, THE UPPER MARGIN OF THE STAPES FREE; b, THE
LOWER MARGIN OF THE ETAPES ANCHYLOSED.

The sizth pathological condition consists in the expansion of
the vestibular surface of the articulation, and the effusion of
bone around the fenestra ovalis, the stapes remaining perfectly
healthy ; an abnormal condition which occurred in twelve
instances,

The five morbid conditions last described, comprised in 136
specimens, may be summarily stated in this form :—

1. Simple expansion of the articulating border of the base of the

stapes . ! 3 ¥ 49
2. Expansion of the amculatm” hﬁrﬂer of the base nf the stape.'a
with caleareous whiteness of the whole base . 29
3. Expansion of the whole of the base and effused !Jaue con-
necting the two articulating surfaces . . . 25
4. Osseous matter effused between the stapes and i'enostm ovalis
connecting the two articulating surfaces . . . . 21
3. Osseous matter effused around the fenestra ovalis . - g I

PR

136
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DIAGNOSIS AND PROGNOSIS,

The diagnosis of this affection is, in the majority of cases,
attended with little difficulty, if the origin and progress of the
affection be carefully investigated, and the organ be examined
with sufficient accuracy. The symptoms, in fact, of this elass
of disease are very similar to those occurring in cases of rigidity
of the mucous membrane, already described. After a certain
duration of these symptoms, sometimes for many months, the
patient is found to be growing gradually deafer and deafer,
frequently without any other marked symptom, though often
there is a feeling of fulness or pressure in the ears, or a buzzing
sound when laying the head upon the pillow. The progress of
the affection is at first usually slow ; at intervals of two, three,
four, or more months, the patient observes the deafness to be
decidedly on the increase, though mitigated temporarily perhaps
by his resorting to very violent exerecise, or by taking spare diet
or aperient medicines. If the progress of this affection be left
unchecked, total deafness results, and may take place at an
early period of life, as between the ages of twenty and thirty,
though commonly it does not happen till a much later period.
Sometimes the affection advances so far as to produce a certain
degree of deafness only, as where the patient has to be addressed
in a loud voice within a yard or two of his ear, and then, from
some constitutional change, no further progress takes place. An
interesting symptom frequently met with in cases of this disease
is the momentary improvement of the hearing produced by the
acts of yawning widely, or pulling the outer ear, or pressing
the tragus hard and quickly against the orifice of the meatus ;
each of which actions is followed by a temporary relaxation of
the membrana tympani and chain of ossicles. In the case of
yawning, I am disposed to believe that this relaxation is pro-
duced by the mechanical action of the chorda tympani nerve,
which, being drawn tight, slightly pulls out the chain of ossicles.
Another and peculiar symptom, is the effect produced by very
loud and sudden sounds, as in two of the appended cases. In
one of these, where, doubtless, the stapes was fixed by the expan-
sion of i1ts border, a lond seream in the ear at once restored the
hearing by, as it would seem, suddenly releasing the bone; a
restoration which lasted for several days, until, in fact, the two
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again became fixed : in the other, a very loud sound of bagpipes
in the patient’s hall, where he was sitting, so increased his deaf-
ness, that his friends were obliged temporarily to use a slate and
peneil to communicate with him. This increase of deafness also
disappeared, and the patient recovered his previous amount of
hearing.

A third interesting and very common symptom of the early
stages of anchylosis of the stapes, is the loss of what I am in the
habit of calling the adapting power of the organ. Thus the
patient will hear perfectly a single distinct voice, but a second
voice intermingling, completely disables him from hearing
either ; he having lost the power of rapidly adjusting his ear to
suit the sound of the voice of the person immediately addressing
him to the exclusion of that of the other. Yet another striking
symptom of the early stages of the affection, is the necessity of
exercising an act of sustained volition, in order to catch the
sound of a voice, which ceases to be perceptible as soon as the
effect is relaxed. It has, indeed, happened to me to receive
patients whose complaint consisted not in being dull of hearing,
since they could hear everything said in a room, but in not
being able to do this without a prolonged effort of attention, the
fatigue of which soon became intolerable. This latter condition
is, of course, perfectly explicable, from the more or less rigidity
of the chain of bones in this disease, and the muscular effort
consequently required to move it and keep it in constant
motion.

Another symptom, and one certainly characteristic of the
later stages of this affection, but which it is not in my power to
deny may not also be present in another disease of the ear, is
the immense improvement to the hearing which attends the
patient’s travelling in a carriage over a hard road, by which
considerable vibration is communicated to his body,—a vibration
that doubtless in a degree shakes the chain of bones, and imparts
to them a kind of vibratory movement, which permits the
muscles, while it lasts, so to act on these bones as to restore
more or less of their proper functions in adjusting the pressure
on the labyrinth.

On examining the patient, there is usually abundant evidence
of the rheumatic or gouty diathesis having been or being pre-
sent, such as congestion or tumefaction of the nasal and faucial
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mucous membranes, and, in addition, hypertrophy of the tonsils
in young persons. On inspecting advanced cases, there is
usually an absence of cerumen from the external meatus, the
result of the congestion of this part of the organ, of which the
membranous meatus presents most characteristic symptoms, in
being red and so swollen as generally to have lost its oval form and
to have become, in parts, constricted. Thus the upper half of the
tube may retain its normal size and shape, while the lower may
be reduced to a narrow fissure only one-half or one-third of its
proper dimensions. Sometimes this diminution of the calibre of
the meatus arises from a bulging of the bone forming the walls,
so as to become a convex protuberance; in other instances, these
osseous protuberances are so prominent as to gain the name of
tumours, and as such they have been described in treating of
the meatus.

The dermis covering this bone is usually of a deep red colour;
indeed, as a rule, the dermoid meatus is highly congested in
cases of gouty and rheumatic affections of the ear. The condi-
tion of the membrana tympani does not afford much aid in form-
ing a diagnosis, though as a general rule, to which there are
many exceptions, it is somewhat more opaque, and its surface
duller than natural. Often it is very opaque, and white as
parchment, and not unfrequently it exhibits patches of opacity
in different parts. Occasionally the membrane is more concave
externally than is natural. In advanced cases, like those where
the base of the stapes has become fixed, the membrana tympani
is rigid. The presence of this rigidity is, however, difficult to
ascertain by simple pressure’ on the surface; but its existence
may be proved by the use of the otoscope, while the patient
either swallows with closed mostrils, or forces the air into the
tympanic cavity by blowing the nose foreibly, the nose and
mouth being at the same time closed. In each of these acts the
air is heard to enter the tympanic cavity, for the Eustachian
tube in these instances is usually open ; but in place of the fine
crackling sound elicited by these operations, when performed on
a healthy ear, a flapping, or coarse erackling, is heard, produced
by the air striking against the inner surface of the unyielding
or tense drum. A yet further symptom of this disease is, that
the patient commonly hears better in proportion to the loudness
of the speaker’s voice; whereas, in cases of debility of the
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nervous apparatus of the ear, it is not the loud voice, but that
‘which is peculiarly modulated which is heard the best, occasion-
ally even when as low as a whisper. In addition to the fore-
going symptoms, the existence of anchylosis of the stapes may
be diagnosed by a careful attention to the causes producing it,
and to the stages of its progress, which offer so marked a con-
trast to cases of debility of the nervous apparatus, with which
cases of anchylosis of the stapes may, doubtless, otherwise be
confounded.

With regard to the prognosis, it may be laid down, as a general
rule, that so long as the affection depends upon rigidity of the
ligaments, or upon a slight expansion of the basis of the stapes
(and the surgeon can judge of the existence of these conditions
during life by the symptoms being but little advanced), then there
is every prospect that considerable amelioration may be effected,
and the patient, in fact, be enabled to hear without any incon-
venience, for experience has taught me that a rigid ligament
may be relaxed, and an expanded bone be reduced in size. I
may even venture on the further statement, that, judging from
the visible diminution of the bony tumours in the external
meatus under the influence of remedial measures, and taking
into account also the decided improvement which at times takes
placein cases where, from the symptoms, there was every reason
to believe that the stapes or vestibule had become similarly ex-
panded, there can be but little doubt that, even in the more
advanced stages of anchylosis by expansion, some benefit can be
obtained by the use of remedies which shall cause the effused
matter to be absorbed. The more hopeless cases are those in
which the opposing articular surfaces of the stapes and vestibule
are united by ossific matter; and at present I am unaware of
any means by which they can be diagnosed and diseriminated
from eases of anchylosis by expansion of the articular surfaces.

Treatment.—The treatment in these cases differs in no essential
respect from that recommended for cases of rigidity of the
fibro-mucous membrane.

Case I.—Mr. W, aged 47, consulted me, in the year 1848,
on account of the state of his health, which was greatly im-
paired by attacks of rheumatic gout and congestion of the liver.
When I saw him, he was so deaf that he required to be loudly
spoken to, within the distance of a yard from his head. His
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habits were far from being temperate, as he indulged freely in
alcoholic drinks. The history of his deafness was, that many
years previously he had gradually become dull of hearing, and
that this dulness had increased slowly up to the period of my
seeing him. The only occasion upon which he had been tem-
porarily benefited, was on the removal of a large mass of cerumen
from the meatus. 1 did not examine the ears, as I was not con-
sulted on account of the deafness ; but this omission is supplied
by the particulars of the post mortem inspection. After having
known him for a few years, he died from an attack of inflam-
mation of the lungs.

Dissection. Right ear.—The meatus externus was somewhat
contracted, the lower part being rough, and the surface irre-
gular. The membrana tympani was thicker, and more opaque
and rigid than natural; the chain of ossicles formed so solid a
bridge between the membrana tympani and the vestibule, that
considerable pressure on the handle of the malleus at the outer
extremity of this bridge was requisite to produce the slightest
movement of the chain. In the lower part of the tympanic
cavity, a white deposit adhered to the surface of the bone, and
was so closely incorporated with the fibro-mucous membrane, as
to render it difficult to pronounce whether it was in the sub-
stance of, or below, the membrane. The base of the stapes
was somewhat expanded, and its circumference was perfectly
anchylosed to the fenestra ovalis. This anchylosis was partly
effected by the expansion of the hone of the stapes, and partly
by the effusion or prolongation from it, especially at the posterior
part, of hard white matter.

Left ear.—The meatus externus was contracted, presenting at
its posterior part a bulging of bone, and at its inferior part being
very narrow. The membrana tympani was opaque, and the
chain of bones as rigid as in the right ear. The head of the
malleus presented small nodosities, similar to those on the
heads of other bones affected with rheumatic gout. The stapes
was perfectly anchylosed to the fenestra ovalis by the expansion
of its base, and by the presence of a large quantity of hard
white matter which surrounded it. The cavity of the vestibule
contained also a great deal of white matter, similar to that in
the right tympanic cavity.

In another case somewhat analogous in its morbid condition
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to the foregoing, and in which the deafness and anchylosis were
_equally complete, the patient died with consumption under the
care of Dr. Sibson, in St. Mary’s Hospital, at the early age of
20, clearly showing that this affection is not necessarily the
accompaniment of advancing years.

Case II.—Mr. L. J., aged 90, in good health, except that he
suffered from attacks of gout, often complicated with rheuma-
tism. About the age of 40, he found a dulness of hearing
gradually coming on, which as gradually increased, until, at the
time I saw him, he could only hear the voice when loudly spoken
to close to the head. This gentleman had no desire for any
treatment to be pursued, and I merely diagnosed the affection
from the history of the case,—its slow, insidious progress, the
absence of all symptoms of nervous debility, and the attacks of
gout with which the patient was troubled. My opinion, thus
formed, was that the cause of the deafness was anchylosis of the
stapes; an opinion that I expressed to his medical and other
friends. He died, some years after my first seeing him, of gouty
inflammation of the bladder, and the opportunity was afforded
me of carefully dissecting hoth petrous bones.

Right ear.—Meatus externus. At the posterior and upper
part there was a distinet, smooth, and rounded projection of the
bone, which extends obliquely from without and below, inwards
and upwards, and is continuous with the rough scabrous portion
of bone which forms the lower part of the meatus externus at its
orifice, and is quite distinct from the mastoid portion of the
bone. This projection measures about three lines from above
downwards. At the upper part of the meatus the bone is rough
and hypertrophied.

The membrana tympani was more concave externally, and
much thicker and more opaque than natural. It was so rigid that
pressure upon the outer surface of the malleus by means of a
fine probe was not followed by any movement of the chain of
bones. Upon laying open the tympanic cavity and pressing
upon the stapes, this bone was found to be so compactly attached
to the inner wall of the tympanum, that upon pressure there was
not the slightest degree of movement. A broad membranous
quadrilateral band entirely filled the space between the long
process of the incus, the internal wall, the stapes, and the

posterior wall of the tympanum. On laying open the vestibule,
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the base of the stapes was observed to be of a white calcareous
aspect, and perfectly united to the circumference of the fenestra
ovalis by calcareous matter. The membrane of the fenestra
rotunda appeared to be healthy, except that it was, if anything,
slightly thicker than natural.

Left ear.—~The meatus externus presented a bulging similar
in shape and direction to that in the right ear, though somewhat
larger. The membrana tympani was thicker and more rigid
than natural, but not more concave externally than usunal. The
difference in the degree of concavity of this membrane in the
two ears was so decided, that the imner surface of its central
part, in the right ear, was one-third nearer to the inner wall of
the tympanum than it was in the left ear. The stapes was
firmly fixed, and its base, when the vestibule was opened, was
found to be expanded and completely anchylosed to the fenestra
ovalis,

Case IIL.—Mr. T. L. J., aged 50, of a gouty diathesis, the
son of the above patient, consulted me, in 1852, on account of
gradually increasing deafness. When I saw him, he had to be
loudly spoken to within the distance of a yard of the head. He
stated that the deafness had come on very gradually without any
pain or uneasy feeling in the ears, and that no relief was ever ex-
perienced except from taking long walks, and perspiring very
copiously. On examination, the membrana tympani in each ear
was somewhat opaque, and the Fustachian tube pervious ; the air
entering in a loud puff. The history of the case, and its similarity
to that of the father, made me sure that the cause of deafness was
anchylosis of the stapes. I laid down certain rules to be carried
out, but on account of the sedentary nature of the patient’s
occupation, they could not be observed ; attacks of gout became
more frequent, and total deafness ensued.

Case TV.—Mr. N. C., aged 60, a man of intemperate habits,
oradually became deaf at the age of 24. The deafness slowly
increased to the day of his death, which took place at the age of
60, from an attack of bronchitis. There was hereditary deaf-
ness in this gentleman’s family, several sisters and brothers
becoming slowly deaf about the same age as did this patient.
For some time previous to his death, the patient’s right ear was
useless, but, by means of a trumpet, he could manage to hear
loud conversation addressed to him in the left.
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Dissection of right ear.—(This dissection was made by Mr. A,
Nopper, who kindly forwarded to me the specimen and his
notes.) Membrana tympani more opaque than natural. Nume-
rous transparent, membranous bands traverse the tympanic
cavity. The ossicles were in a healthy state, with exception of
the stapes, the crura of which had disappeared.* The fenestra
ovalis was closed by the base of the stapes, which projected
slightly into the cavity of the vestibule. In the vestibular
cavity surrounding the fenestra ovalis, was a white mass of bone,
which formed an annular protuberance around the interior two-
thirds of the fenestra ovalis.

Case V. Partial anchylosis of the stapes temporarily cured by
the effect of a loud shout in the ear.—The Rev. L. D., aged between
50 and 60, saw me in the year 1856, but not on account of his
deafness, for which he did not seek advice ; I, however, was able
to glean the following interesting details of his case. The
general health of this gentleman was good, with the exception
of attacks of indigestion and rheumatism, which caused him
great inconvenience. In a letter to me, he says, “I have had
rheumatism in the shoulder-joint, which I always walked off, the
pain becoming much aggravated as I got warmer, but being
always at last driven out. I suffered for some wecks, three
winters ago, from extreme weakness in both ankle-joints, so
that I could scarcely go about my parish work. My friends
assured me that it was the beginning of creeping paralysis, but
I was sure that the stomach was the enemy. My work must be
done, and I gradually walked my legs back into use.” Deaf-
ness in the right ear appeared to have come on suddenly a few
years before my seeing the patient, when the left ear was
puzzled to know the direction of sounds. “1I had no conception,”
he writes, ““whence sounds came, until by degrees the left ear
learnt to put sounds into their right places, or rather to settle
the place of the cause of sound.” No treatment was adopted, and
the patient for some years remained in the same condition, the
left ear being useless, or nearly so, and the right remaining
tolerably perfect. In the year 1856, while this gentleman was
superintending his Sunday-school, he was called upon to seize a
boy who was endeavouring to bite his teacher, when, to use the

* It is probable that the erura of the stapes had been accidentally discon-
nected from the base in the act of dissecting the ear.



288 THE DISEASES OF THE EAR.

clergyman’s own words, “ he (the boy) sent such a yell into my
right ear, that I heard not only the yell, but for some days I
heard all other sounds most distinetly, when it, the hearing,
again relapsed, and my left ear had again to learn its duties.”
From the history and examination of this case, I have no
doubt that the affection consisted of rheumatic disease of the
stapedio-vestibular articulation, and that the morbid condition
was no other than that peculiar expansion of the base of the
stapes so frequently adverted to. The effect of the loud scream
was doubtless to release the stapes for a time, so as to allow of its
movement by its muscles. It may here be added, that in another
patient, who was under my care for some time for deafness
produced by rheumatism of the ears, an exactly opposite
effect, viz. complete deafness, was temporarily produced by a
sudden loud sound. This gentleman was quite deaf in one ear,
but with the other heard a loud voice, when distinetly spoken, at
a short distance from him. In this condition he was subjected
to the sudden shrill sound of bagpipes played in the hall where
he sat, by which he was at once rendered too deaf to hear the
human voice, and all communications to him were obliged to be
in writing. This increased deafness lasted for several days, and
then the ear recovered the hearing power it possessed previous
to the accident. There appears to be great probability that in
the latter case the cause of the inereased deafness was, that the
stapes was driven inwards and held tight by the fenestra ovalis,
and that the return of the hearing power was due to the release

of the stapes.

(d.) DISCONNEXION OF THE INCUS AND STAPES.

An affection of the ear directly opposite to rigidity of the
chain of bones sometimes takes place, and this consists in the
disconnexion of the incus and stapes. I will preface my account
of this affection by making some physiological observations
bearing on the subject.

Physiological observations.—The opinion usually entertained
is, that two channels are requisite for the transmission of sonor-
ous undulations to the labyrinth from the membrana tympani ;
one channel being the air in the tympanic cavity, which con-
ducts the undulations to the membrane of the fenestra rotunda
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and the cochlea ; the other channel being the chain of ossicles,
which conducts the undulations to the vestibule.

That this opinion is not universally received is apparent from
the following quotation from an authority highly deserving of
attention, Mr. Wharton Jones. He says :—*Some physiologists
assert that the sonorous undulations are communicated from the
membrana tympani to the ossicles, and through them conducted
to the vestibular fenestra ; others suppose the undulations to be
propagated merely through the air in the cavity of the tym-
panum, to the membrane of the fenestra rotunda ; the ossicles and
their muscles serving the purpose of regulating the tension of
the membrana tympani, the membrane of the vestibular fenestra,
together with the membranous labyrinth. A combination of the
two views is most generally received. However well founded
the view may be that sound is propagated through the chain
of small bones, the circumstance that some degree of hearing
may persist along with loss partial or complete of the membrana
tympani, and of the malleus and incus, is a conclusive proof
that sound may be conveyed through the fenestra to the
labyrinth, by the vibrations of the air in the tympanum alone.
It would appear also, that the integrity of one fenestra may
suffice for the exercise of hearing.”*

Mr. Brooke, whose views on questions of experimental science
are worthy of the fullest consideration, has published his reasons
for believing that it is not possible for the sonorous undulations
to be conducted to the labyrinth by the chain of bones.

He says: “The transmission of sound cannot take place
through the ossicula, as it was formerly supposed, inasmuch as
the plane in which the crura of the stapes lie, is exactly perpen-
dicular to the plane passing through the manubrium of the
malleus and long leg of the incus; and consequently, the vibra-
tions passing through them would be almost entirely intercepted
by the stapes. And, moreover, it appears essential that the
transmission of vibrations through the chain of ossicula should
be prevented ; for as the velocity with which sound is transmitted
through solids, such as bone, so very far exceeds the velocity in
air, if the same undulations reach the labyrinth through this
channel, and through the channel previously described (the air

* Cyclop®dia of Surgery. Article, * Diseases of Ear and Hearing,” p. 23.
L
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in the tympanum), they would reach in different times, and
constant interference would be produced.”*

Although Mr. Brooke has thus confidently expressed his
opinion that “the transmission of sound cannot take place
through the ossicula,” his statement, unsupported by experiments
and observations, does not seem to have induced writers on the
physiology of the ear to adopt his conclusions. Thus Dr.
Carpenter, in the latest edition of his Human Physiology, having
referred to Mr. Brooke’s paper, says:—* From what has been
stated, it is evident that sonorous undulations in the air will be
propagated to the flmid contained in the labyrinth through the
tympanum, the chain of bones, and the membrane of the fenestia
ovalis to which the stapes is attached without any loss, but rather
an inerease of intensity.”t

Indeed, with a consciousness of the wonderful accuracy of
M. Savart’s experiments in acoustics, it appears impossible,
without further experiment, to disbelieve the assertion he made
in the following quotation from his writings :—* Les vibrations
de la membrane se communiquent sans altération au labyrinthe
par le moyen des osselets, comme les vibrations de la table
supérieure d’un instrument communiquent & la table inférieure
par le moyen de 'ame.”

But supposing with Savart, that under ordinary circum-
stances sonorous undulations are conducted to the labyrinth by
the chain of ossicles, is it also possible, under certain conditions,
for the function of hearing to be carried on without the aid
of these bones ? Mr. Wharton Jones has answered this question
in the affirmative, as he says, that  the integrity of one
fenestra may suffice for the exercise of hearing;” and Sir J.
Herschel inclines to the same opinion. He says: “These bones
form a kind of chain, and no doubt vibrations excited in the
tympanum by vibrating air, as in the experiments above detailed,
are somechow or other propagated forward through these; but
they are so far from being essential to hearing, that when the

* Report of a Lecture delivered at the Royval Institution; Lancef, 1843,
p. 380.

T Page 733.

i Recherches sur les Usages de la Membrane du Tympan, et de 1'Oreille
externe, Journal de Physiologie. Par F, Majendie. Tome iv. p. 219.
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tympanum is destroyed, and the chain in consequence hangs
loose, deafness does not follow.””*

My object at present is to attempt to ascertain,—

Firstly, whether sonorous undulations from the external
meatus can reach the labyrinth without the agenecy of the
ossicles ; and,

Secondly, whether the chain of ossicles can conduct sonorous
undulations to the labyrinth.

Firstly. Can sonorous undulations reach the labyrinth from the
external meatus without the agency of the ossicles ?

There can, I think, be no doubt but that the malleus and
incus, and even the crura of the stapes, can be removed with-
out the production of any very serious detriment to the hearing,
but there is no well-authenticated case in which the base
of the stapes has been removed in which total deafness did
not ensue, but this deafness must doubtless be attributed to the
removal of the fluid of the labyrinth at the time the stapes
was withdrawn.

But what is the effect of a fixed condition of the base of the
stapes ¥ Now it happens that bony anchylosis of the base of the
stapes to the margin of the fenestra ovalis is by no means a rare
morbid condition, and I have had several opportunities of seeing
patients with this affection during life, watching their symptoms,
and subsequently dissecting the organ. The result of my
observations is to demonstrate that simple bony coalescence
of the base of the stapes to the wall of the vestibule is pro-
ductive of so high a degree of deafness, that the sonorous
undulations could reach the nerve only by passing through the
walls of the cranium ; and this statement accords with that of
Dr. Pappenheim, who found merely *some degree of hearing ™ in
a similar ease. It may possibly be argued that the deafness
oceurring in cases of anchylosis of the stapes to the fenestra
ovalis, may be accounted for by the fixed condition of the mem-
brana fenestre rotunde which necessarily results, but I think it
is palpable that the mere incapacity of this membrane to alter
its state of tension would not be sufficient to account for the
high degree of deafness to sounds (acute equally with the bass),
which characterised the whole of the cases that have fallen

* Encyclopmdia Metropolitana. Article, * Sound,” p. 810.
U 2
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under my observation. It may however be asked, is it nof
possible for sonorous undulations to reach the labyrinth without
the aid of the stapes, since the function of hearing is but slightly
impeded by the removal of the incus, and when consequently no
vibrations can reach the stapes, except through the air in the
tympanum ? It seems indeed to have been assumed, that when
the stapes is thus detached from the incus, it cannot receive
vibrations from the air externally and conduct them to the
vestibule; what grounds there exist for this conclusion will
be seen from the following experiments.

That solid bodies are capable of being thrown into a state of
vibration by the agency of sonorous vibrations existing in, and
communicated by, the air, 1s a fact too well known to require
demonstration; but the following experiments show how far
the solid stapes, when isolated from the incus, may possibly
receive vibrations from the air and conduct them to the
labyrinth.

Eaperiment.—The ears having been closed, a piece of wood,
five inches long and half an inch in diameter, was held between
the teeth, and a vibrating tuning fork, (, having been brought
within the eighth of an inch of its free extremity, was distinetly
heard, and it continued to be heard for between five and six
seconds,

Experiment.—One end of the piece of wood used in the pre-
vious experiment being pressed gently against the outer surface
of the tragus, so as just to close the meatus, a vibrating tuning
fork, C’, placed within a quarter of an inch from the free ex-
tremity, was heard very distinetly at first, and it did not cease
to be heard for fifteen seconds.

Experiment.—Three portions of wood, having the same length
and thickness as those used in the above experiments, were
glued together so as to form a triangle having somewhat the
shape of the stapes. The base of this triangle being placed against
the outer surface of the tragus so as to close the meatus, the
tuning fork, C’, vibrating within a quarter of an inch from the
free apex, was heard for twelve seconds.

From the above observations and experiments, I think it may
be reasonably inferred that the stapes, even when detached from the
ossicles, if free to move in the fenestra ovalis, will receive sonorous
undulations from the air in the tympanic cavity, and will conduct
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them to the labyrinth,* and that there is no evidence that sonorous
undulations can reach the labyrinth from the external meatus without
the agency of at least one of the ossicles, viz., the stapes.

I shall proceed to inquire, in the second place, whether the
chain of ossicles can conduct sonorous undulations to the laby-
rinth.

In this second part of the inquiry, I shall endeavour to
determine,

a. How far the sonorous undulations excited in the mem-
brana tympani are intercepted in the chain of ossicles by “ the
plane in which the crura of the stapes lie, being exactly per-
pendicular to the plane passing through the manubrium of the
malleus and the long leg of the incus;” and

b. To what extent the articulations of the chain of bones
impede the passage of these undulations.

(a.) To what extent are these vibrations, excited in the membrana
tympani, arrvested by the variation in the plane of the chain of
ossicles,

After M. Savart’s conclusive experiments, repeated and veri-
fied by so many subsequent observers, it is needless for me to
point out how freely sonorous undulations excited in the air,
are communicated to a membrane like that forming the mem-
brana tympani; nor how fully they are conducted from a
stretched membrane, like the membrana tympani, to a solid
attached to this membrane like the malleus, and free to oscil-
late. Assuming, therefore, that the vibrations reach the malleus,
T will proceed to examine how far they are conducted through
it and the other ossicles.

Ezperiment.—Three pieces of wood, each five inches in length
and half an inch thick, were glued together so as to repre-
sent the planes of the three bones of the ear; while three other
portions were glued together end to end, forming a straight
rod. A watch was placed at one end of the straight rod,
while the other end was applied against the tragus of the ear,
which it pressed firmly inwards so as to close the meatus com-
pletely and to exclude sounds from entering the ear by it.

# The result of these experiments accords with the fact I have observed,
viz., that an amount of hearing so efficient that the patient was not supposed
to be deaf, or to have deficiency of hearing power, has been found to co-exist
with isolation, apparently congenital, of the stapes from the incus.
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The result was, that the watch was heard nearly as distinetly
as when it was placed in contact with the ear; when a similar
experiment was performed with the angular piece of wood re-
presenting the chain of bones, the watch was still heard, but less
distinetly.

Experiment—A tuning fork, ', being made to vibrate, was
placed in contact with one extremity of the angular piece of
wood, the other being placed against the tragus of the ear; and
when the straight portion was similarly used, it was found, as in
the former experiment, that the sound was decidedly less loud
when heard through the angular than through the straight
portion ; and after the sound had altogether ceased to be heard
through the angular portion, the same tuning fork was heard
for about three seconds, when the straight piece was substituted.

Finding that there existed some little difficulty in exercising
the same amount of pressure on the tragus of the ear in each
experiment, and considering that a variation in the amount of
pressure might cause the air in the meatus to assume different
degrees of density, T had recourse to the teeth as a medium for
the transmission of the sound. I found that a solid placed in
contact with the teeth of the lower jaw conducted vibrations
with rather greater facility than when in contact with those of
the upper jaw, and I therefore adopted the plan of holding the
conducting body between the teeth.

Experiment.—A tuning fork, €', was placed at one extremity
of the angular piece of wood, the other extremity being held
between the teeth ; the fork was at first heard very distinetly,
and when this sound could no longer be distinguished, the
straight piece was substituted, and it was again beard for the
space of two seconds.

Eaperiment.—Instead of the horizontal portion of wood re-
presenting the stapes, three portions of the same size were made
into a triangle, and this was glued to the anterior surface of
the inferior extremity of the piece representing the incus;
the last experiment was repeated, with the substifution of this
apparatus for the anmgular portion, and with very nearly the
same result, viz., the fork was heard through the straight
piece about three seconds after it had ceased to be heard by the
apparatus representing the chain of bones.

Erperiment—A piece of iron wire, eighteen inches long and
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about two lines in diameter, was bent so as to represent the
different planes of the chain of ossicles of the human ecar; the
tuning fork, (', was placed at one extremity, while the other
was held between the teeth. The sound was heard very dis-
tinctly at first, and when it ceased to be heard, a straight portion
of the same length was substituted, through which the tuning
fork was heard for three seconds.

Erperiment.—A piece of very thin paper was gummed over
one end of a glass tube three inches in diameter. To the outer
surface of this paper a model of the ossicula, similar to the one
used in a previous experiment, was glued. A vibrating tuning
fork, C', being placed in the interior of the tube and within a
quarter of an inch of the paper, the end of the chain repre-
senting the base of the stapes was placed between the teeth;
the sound was heard distinetly, and it continued to be heard
for ten seconds. The sound of the tuning fork, C”, was heard for
twenty seconds.

The results of these experiments appear to indicate that the pas-
sage of sonorous undulations is somewhat, but only slightly, impeded
by the variation of the plane in which the ossicles are placed.

I proceed, secondly, to consider the effect of the articulations
between the ossicles, upon the passage of sonorous undulations
through them.

The articulating surfaces of the small bones of the ear are
. usually deseribed as being inerusted by cartilage, which is
covered with synovial membrane. Professor Kolliker, speaking
of these bones, says, “ Their articulations and ligaments resemble
in miniature those of other similar organs in all respects, even
down to the cartilaginous layer, consisting of scarcely more than
a single stratum.” *

Before proceeding with the inquiry concerning the passage of
sonorous undulations through the chain of bones, it is desirable
to consider carefully the structure of their articulations.

They may be considered as four in number, viz, :—

1. The malleo-incudal.

2. The inco-orbicular.

3. The orbiculo-stapedial.

4. The stapedio-vestibular.

* Manual of Human Histiclogy. By Busk and Huxley. Vol. ii, p. 404,
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(1.) The malleo-incudal articulation.

The convex surface on the lower and posterior part of the
head of the malleus is received into the concavity on the an-
terior part of the body of the incus; when applied together, as
they are retained by their ligaments in a natural state, the
surfaces of these two bones appear to be in close contact. Upon
examining the articulating surfaces of the malleus and incus in
a recent specimen, by means of a lens magnifying five or six
diameters, no appearance of cartilage can be detected; and when
touched with a fine probe, the surface is felt to be hard, as if no
membrane were present. If, however, these articulating sur-
faces be scraped with a small scalpel, fine pieces of transparent
membrane are removed. Examined by the microscope, this
membrane, in some parts, is seen to be homogeneous, having no
appearance either of fibres or cells ; in other portions, delicate
fibres can be detected, while here and there a single layer of
cartilage cells can be distinctly recognised. As a general rule,
more cartilage cells are to be found in the membrane removed
from the incus than in that from the malleus.

(2.) The inco-orbicular articulation.

The orbicular bone is sometimes described as a process of the
incus. Careful examination of recent specimens shows, how-

ever, that the orbicular bone is connected to the incus by firm
fibrous tissue.

(3.) The orbiculo-stapedial articulation.

The orbicular bone, on its surface towards the stapes, presents
a slightly convex head, which is received into the superficial
concavity on the head of the stapes. This convex surface of
the orbicular bone is ‘covered by a membrane, in which I have
not been able to detect any cartilage cells. The outer ex-
tremity of the stapes is covered by a saucer-shaped cushion,
soft to the touch ; and upon examination by the microscope, it
is seen to be a disk of fibro-cartilage, being a representation in
miniature of those existing between the bodies of the vertebrz,
the circumference being composed of fibres arranged concentri-
cally around cartilage cells which oceupy the central position.
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(4.) The stapedio-vestibular articulation

is formed by the circumference of the base of the stapes, which
is applied against the inner surface of the fenestra ovalis; the
stapes, as I have shown, being moved by muscles to and fro in
the fenestra ovalis, as a piston moves in a cylinder. I have not
been able to detect any cartilage on the surface of either the
base of the stapes or of the fenestra ovalis, a very fine membrane
alone being discernible.

The articulating surfaces forming the several articulations,
are connected together by very delicate capsular ligaments.

The next step of my inquiry was to ascertain by experiment
how far these articulations tend to impede the passage of sonorous
undulations through the chain of ossicles. As in the former
experiments, these tympanic ossicles were represented by portions
of wood; while the cartilage and synovial membrane were
represented by layers of vulcanized india-rubber.

Experiment.—Three pieces of wood, each about five inches
long and half an inch in thickness, were separated from each
other by a piece of vulecanized india-rubber about as thick as
ordinary writing-paper ; they were held together by means of
elastic bands, and so as to assume the angular form possessed by
the chain. The tuning fork placed at the distal extremity of
the chain, the other end being placed in the mouth, it was
found that the sound was heard as distinetly, and for the same
length of time, as when it passed through the chain formed of
the three portions glued together.

Ezxperiment.—A similar result took place when two layers of
india-rubber were placed between each piece of wood.

Euxperiment—When eight layers of the india-rubber were
placed between each piece of wood, there was still very little
difference in the intensity of the sound when it passed through
these, and when it passed through the portions glued together.

Ezperiment.—One, two, or three fingers being placed between
the first and second pieces of wood, and eight layers of india-
rubber between the second and third, a very slight diminution in
the intensity and duration of the sound was observed as compared
with its passage through the pieces glued together, it being
requisite that the fingers be pressed tolerably firm against the
wood.

Ezperiment.—If the back of the hand be placed against the



208 THE DISEASES OF THE EABR.

teeth, and the end of the vibrating tuning fork be pressed against
the palm, the sound is heard very distinetly for several seconds ;
and when it has ceased to be heard, if a piece of solid wood three
inches long be substituted for the hand, faint vibrations are
again heard, but for about four seconds only.

Considering the extreme tenuity of the layers of cartilage
and synovial membrane which are interposed between the
ossicula auditis, and the very slight influence in arresting the
passage of the sonorous undulations produced by layers of
india-rubber, the inference is that the wrficulations between the
bones forming the chain in the human ear, impede very slightly, if
at all, the passage of vibrations from the membrana tympani to the
ladiyrinth. .

The experiments and observations detailed above lead to the
following conclusions :—

First.—That the commonly-received opinion in favour of the
sonorous undulations passing to the labyrinth through the chain
of ossicles in the human ear, 1s correct.

Second.—That the stapes, when disconnected from the incus,
can conduct sonorous undulations from the tympanic cavity to
the vestibule.

Third.—So far as our present experience extends, it appears
that in the human ear sound always travels to the labyrinth
through two media, viz., the air in the tympanic cavity to the
cochlea, and one or more of the ossicles to the vestibule.

After a detail of the above results, it will readily be assumed
that a simple disconnexion of the incus from the stapes is not
productive of any large amount of dulness of hearing. In the
course of my dissections I have met with eight cases in which
the incus was disconnected from the stapes, and in no instance
could I trace deafness specially to this cause. Some of the
patients from whom the dissections were taken were undoubt-
edly deaf, but their deafness could be assigned to other causes
than the existence of the solution of continuity in the chain of
bones. One of the patients in whom it occurred was not de-
tected by the surgeon to be deaf; but this might arise from the
fact that the lesion existed in one ear only. From some researches
I have made on the subject, it appears probable that the cause of
this peculiar lesion is hypertrophy of the mucous membrane of
the tympanum ; in cases of this disease, the supply of blood to
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the substance of the incus being interfered with. Tt is important
to recognise the existence of this disease, and to do all that is
possible to avert it by subduing any thickening of the tympanic
mucous membrane, but it remains for future investigations to
decide to what extent this lesion interferes with the hearing
power.

Case I.—A man, wt. 19; deaf in the left ear; died of
apoplexy. In this ear the membrana tympani contained cal-
careous matter. The mucous membrane of the tympanum was
very thick. The extremity of both long and short process of
the incus had disappeared, and the surface of the adjacent bone
was rough.

Case I1.—A man, wt. 67. Right ear.—The inferior extremity
of the long process- of the incus has been absorbed, and the os
orbiculare is attached to the stapes. On the inner surface of the
head and long process of the incus are numerous orifices which
lead into the interior of the bone, giving it a worm-eaten
appearance.

Case I11.—A boy, ®t. 5; died from scarlatina, and was not
known to be deaf. Right ear in a normal state. Leff ear.—The
0s orbiculare is separated from the incus, and is attached to the
stapes ; the stapes is fixed to the fenestra ovalis more firmly than
natural. The tympanic cavity contained mucus; lymph was
also effused, and bands of adhesion between the membrana tym-
pani and the inner wall of the tympanum were in process of
formation. The whole of the inner surface of the long process
of the incus presented a worm-eaten appearance, and its lower
extremity has disappeared, apparently from absorption. The os
orbiculare is attached to the neck of the stapes, the part usually
attached to the incus being free and rough, and projecting
somewhat from the neck of the stapes.

Case IV.—A boy, wt. 3} years; died from dysentery ; he was
not ascertained to be deaf. Right ear.—The incus on the inner
surface of its long process presented numerous foramina, and
the orbicular process was partly absorbed, only a small rough
portion of it remaining attached to the incus—the inner surface
of the extremity of the process being hollowed out, and having
sharp margins. Left car.—The incus is in the same state as
that of the right ear, and the larger part of the orbicular process
is attached to the stapes.



CHAPTER XIV.
THE MASTOID CELLS.

ANATOMICAL OESERTATIGFS“‘{ﬂj DISEASES OF THE MASTOID CELLS IN CHILDHOOD
— CASFS OF THE DISEASE ADVANCING TO THE BONE AND THE CEREBRUM.

(b) DISEASES OF THE MASTOID CELLS IN THE ADULT—ACUTE INFLAMMATION OF
THE MUCOUS MEMBRANE — CHRONIC INFLAMMATION OF THE MUCOUS MEM-
BRANE—PURULENT INFECTION—SYMPTOMS OF REMITTENT FEVER—CARIES OF
THE LATERAL SULCUS—ABSCESS IN THE CEREBELLUM. (c) NECROSIS OF THE
MASTOID PROCESS — PARALYSIS OF THE PORTIO DURA NERVE— TREATMENT.
OPINION RESPECTING LIFE INSURANCE IN CASES OF DISCHARGE FROM THE EAR.

As regards their functions, the mastoid cells may be consi-
dered merely in the light of an appendage to the tympanic
cavity ; but their peculiar conformation and intimate relations
with the lateral sinus render a special study of their diseases
necessary, previous to entering on which it is, however, important
thoroughly to understand their anatomical relations.

Anatomical observations—Like the mastoid process, the mas-
toid cells vary much in size in different individuals. In some
persons they occupy the whole of the interior of the bone
behind the meatus externus for the distance of an inch and a
half ; their vertical diameter is two inches, and they extend in-
wards as far as the fossa jugularis; in other cases the mastoid
process is almost solid, and the cells communicating with it are
small and few in number. The mastoid cells may be considered
as consisting of two portions: one contained in the mastoid
process, where the cells have more or less of a vertical arrange-
ment, the other situated between the mastoid process and the
tympanic cavity : this latter portion is generally horizontal and
frequently presents a concavity at its floor, in which mucus or
other secretions are apt to lodge. On the inner surface of the
mastoid process is the suleus lateralis, which is occupied by
the lateral sinus. Numerous orifices exist in this suleus for
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the passage of veins from the mastoid cells to the lateral
sinus, which is generally the part first affected in disease
of the mastoid cells occurring in the adult. These cells are
bounded anteriorly by part of the posterior wall of the meatus.
At birth, and during early life, the mastoid process is in a
rudimentary state, and the only representative of the mastoid
cells is the horizontal portion which is adjacent to the tym-
panic cavity ; the extension of which backwards and downwards,
in later periods, forms the cavity of the mastoid process. It is
essential that the relations of this horizontal portion of the mas-
toid cells in the earlier periods of life should be well understood,
since disease occurring in it then produces entirely different
results from those of a later period. If a vertical section be
made so as to pass through this horizontal portion in the tem-
poral bone of a child about two years of age, these mastoid eells
will be observed to be bounded externally by a part of the
squamous bone, which is superior and slightly posterior to the

THE EXTERNAL SURFACE OF THE TEMPORAL BONE OF A CHILD. THE OUTER

WALL OF THE HORIZONTAL PORTION OF THE CELLS HAS BEEN REMOVED,
AND THE CAYITY OF THIS PORTION OF THE CELLSE ABOVE THE MASTOID

PROCESS IS EXPOSED.

meatus externus; and it is this particular part which becomes
affected in cases of disease of the mastoid ecells in early life. The
upper wall of the horizontal portion of the mastoid cells is formed
by a layer of bone, continuous with that of the upper wall of the
tympanum. This lamina partakes of the disease of the cavity,
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and thus the dura mater and cerebellum become liable to be
affected when, in early life, disease occurs in the mastoid cells.
Before the second year this cellular cavity is comparatively
much larger than at a later period.

A VERTICAL SECTION OF THE TEMPORAL RONE OF A CHILD THROUGH THE
HORIZONTAL PORTION OF THE MASTOID CELLS. IT IS SEEN TDO BE BOUNDED
EXTERNALLY BY THE LAYER OF PONE, WHICH HAS BEEN REMOVED IN THE
PRECEDING CUT, AND WHICH USUALLY BECOMES CARIOUS IN CASES OF
DISEASE IN THE HORIZONTAL FORTION OF THE CELLS IN EARLY LIFE.

The diseases of the mastoid cells in the child will be first
described, and afterwards those in the adult.

(#.) DISEASES OF THE MASTOID CELLS IN CHILDHOOD.

The most frequent causes of disease in the mastoid cells, as
in the tympanum, at this period, are scarlet fever, measles,
small pox, and scrofulous affections. In the three former of
these affections, the mucous membrane is usually the subject of
chronic catarrh, becomes hypertrophied, and mucus collects
in the cells. In the undeveloped state of the mastoid process in
childheod, the mucus collects in the horizontal portion, bounded
externally, as already deseribed, by the squamous bone, and
above by the continuation of the lamina  forming the upper
tympanic wall. Hence it is evident that the portions of bone
liable to be affected by disease in the mastoid cells of the child,
are the squamous bone immediately above and behind the



'--"-"J“_ .y

THE MASTOID CELLS. S04

external meatus, and the posterior part of the upper wall of
the tympanum. Dissection shows also that these two parts are
in fact those which do become affected, and that in cases of
disease attacking the mastoid cells in early life, the cerebrum is
the part of the brain which suffers, while, as we shall see in
later periods of life, the cerebellum becomes affected.

In disease of this part the discharge from the affected ear
often dates from birth, and is generally at first unaccompanied
by any pain; so that too often (especially among working
people) no notice whatever is taken of it. In its earlier stages
the discharge appears to be purely sympathetic, and, as in many
other cases of irritation of the tympanic mucous membrane,
it proceeds from the meatus and the outer surface of the mem-
brana tympani. As the discase progresses, the tympanum
becomes filled by mucus or serofulous matter, and the membrana
tympani yields to the pressure on its inner surface; and no
doubt in some cases, if a thorough outlet be thus made for the
discharge from the mastoid cells, while the health of the patient
at the same time improves, no further mischief accrues; but
unfortunately the peculiar conformation of this part of the
mastoid cells usually prevents the free escape of the matter ;
part of it, at least, remains lodged in its concavity, or the whole
is barred from exit by the closure of the tympanic cavity
through the hypertrophy of the lining mucous membrane. In
all fatal cases the discharge has been deprived of a free egress.

One of the peculiar features of the disease is, that it some-
times causes death, by producing general cerebral irritation
rather than inflammation. In the first two cases* which follow,
there was no appearance of disease in the brain, pia mater, or
arachnoid; in the third case these parts were but slightly affected
in comparison with the large amount of disease in the ear.

Case I. Serofulous disease of the hovizontal portion of the mas-
toid cells before the first year of life ; caries of the squamous bone ;
disease of the dwra mater—J. R., aged thirteen months, was
admitted under my care as an out-patient, at St. Mary’s Hos-
pital, on the 12th February, 1852. Although she had a good
colour and was not thin, her mother stated, that since her birth
she had never been strong, and that she had been brought up by

* A somewhat analogous case has been cited as having oceurred to Dr.
Chambers.
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hand, on account of herself (the mother) having an abscess in
one breast. The history was, that at six years old a discharge
was observed to flow from the right ear, which had continued to
the present time with but short intermissions. Three weeks ago
an abscess formed at the back of the ear and discharged into the
meatus. On inspection, the surface of the meatus was seen to
be red, and its substance so much tumefied as to prevent its
being ascertained whether the membrana tympani was or was
not present. The discharge consisted of pus and mucus. The
abscess behind the ear communicated with the meatus by an
aperture at its posterior part. The ear was ordered to be syringed
with warm water.

February 19th.—Symptoms much the same, but the discharge
more offensive.

Until the 1st of April the symptoms gradually subsided, the
discharge diminished, and the child appeared stronger. On
the 2nd, however, the discharge grew more offensive, and less
in quantity. On the 8th the child cried, as if in pain, and
started in her sleep.

April 15th.—Leeches afforded some rvelief, and were ordered
to be continued.

19th.—Has had shivering fits to-day. From this date the
head symptoms gradually increased; the respiration became
difficult, and the child died in convulsions on the 29th.

Autopsy.—The part of the sterno-mastoid muscle attached to
the mastoid process was discoloured. The membranous meatus
was much thickened, and of a dark purple colour. The posterior
part of the osscous meatus was carious; and the bone continuous
with and above it, for a space the size of a sixpenny-piece, was
also carious; this being the portion of bone which bounds
externally the horizontal mastoid space. The periosteum
covering this carious bone is thick and soft in some parts, and
ulcerated in others. There is also internally a portion of ne-
crosed bone about one-half the size of that externally; and upon
a section the inner surface is found to be part of the necrosed
portion of bone which is seen externally, where it covers the
tympanic cavity and extends aboveit. The outer surface of the
dura mater which is in contact with the dead bone, is soft,
spongy, and of a dark colour, and partly filled the superficial
cavity formed by the necrosed bone: in immediate contact with
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that bone, however, was a soft pulpy tissue. The membrana
tympani was absent, the mucous membrane of the tympanum
ulcerated, and the ossicles carious. The lungs were tuberculous,
the mesenteric glands large, containing also serofulous matter.
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THE EXTERNAL SURFACE OF THE TEMPORAL BONE, SHOWING THE IRREGULAR-
SHAPED CARIOUS PORTION OF BONE ABOVE THE MEATUS.

The following case is very analogous to the one just reported.

Clase 11. Serofulous disease in the horizontal portion of the mas-
toid cells in the first year of life ; caries of squamous bone and discase
of dura mater.—E. B., aged sixteen months, subject to scrofulous
glands, was admitted under my care at the St. George's and
St. James’s Dispensary, in November, 1849. "When seen, there
was a large abscess behind the left ear and discharge from the
meatus. The membrana tympani was absent, the mucous mem-
brane of the tympanum thick and red. At the bottom of an
abscess behind the ear, dead bone could be felt. Her mother
stated that there was discharge from the right ear at the age of
three months, which lasted six or seven weeks, and then disap-
peared. When five months old, discharge took place from the
left ear, and after continuing for a month, a swelling appeared
at the back of the ear, which was opened and continued dis-
charging, as well as the meatus, to the time I saw the patient.
Soon after seeing her, the symptoms of cerebral irritation which
had shown themselves at times in the form of great pain in the
left side of the head, rapidly increased ; and in face of all the
remedial measures employed, death ensued in a few days.

X
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Autopsy.—On slitting open the abscess at the back of the ear,
the bone above and posterior to the meatus externus, over the
space of a sixpence, was denuded, and was rough, black, and
soft : the external table had been removed. On making a ver-
tical section of the bone through the horizontal portion of the
cells, the walls of the latter were observed in a state of disease,
and the cavity contained purulent matter. The outer wall of
this portion of the cells was carious throughout. The mem-
branous meatus was softer than natural. The membrana tym-

A VERTICAL SECTION OF THE DISEASED BONE. THE WALLE OF THE HORIZONTAL
MASTOID CAVITY ARE DIEEASED ; THE TUPPER WALL FORMING PART OF THE
CEREDRAL CAVITY, AND CONTINTOUS WITH THE EXTERNAL WALL; IS5 CARIOUS §
THE ENTIRE BUBSTANCE OF THE EXTERNAL WALL IS DEAD.

pani had been entirely removed by ulceration, as also parts of
the tympanic mucous membrane ; the small portions remaining
being thick, soft, and of a livid colour. The long process of the
malleus had disappeared, and the remnant was partially discon-
nected from the incus, as was the incus from the stapes. The
inner surface of the carious bone is of a dark colour, and is itself
carious, presenting numerous small depressions. The thick, soft,
and red dura mater was separated from the carious bone by a
transparent fluid. On examining the right car, the same disease
appeared, but in an incipient state; the meatus was soft and
red ; the membrana tympani thick, white, and concave; the
mucous membrane lining the tympanum and mastoid cells was
thick and red ; and there was a collection of mucus. Another
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case which occurred under the care of Mr. H. J. Johnson, when
assistant-surgeon to St. George’s Hospital, is as nearly as possible
a counterpart of the one just cited ; and the specimen for which
I am indebted to that gentleman, is almost a fac-simile of the
preceding one.

Disease sometimes extends upwards and outwards, and de-
stroys nearly the whole of the squamous portion. A case of
this kind was brought under my notice by Mr. Willing of
Hampstead. The following are the particulars furnished by
him.

Case II1. Serofulous disease in the horizontal portion of the
mastoid cells before the first year; destruction of a large part of the
squamous bone by carvies ; disease of the dura mater ; a small abseess
in the eevebrum.—M. A. W., aged 11 months, the youngest of
three children; the other two were healthy. The parents are
in bad ecircumstances ; the mother very emaciated, having during
her pregnancy had very insufficient food, owing to her husband,
a bricklayer’s labourer, being out of work for a long time. The
child was first seen by Mr. Willing in June, 1850, and was then
three months old, small and much atrophied. The mother said
it was small when born; and as she had no milk, she endea-
voured to bring it up by hand. There had been, she added, a
discharge from the right ear since birth. On examination, a
redness and tumefaction both of the meatus and ear were ob-
served, with evident tenderness on pressure of the mastoid
process, and the cervical glands were enlarged. The child suf-
fered under diarrheea, and was extremely weak. Cod-liver oil
was administered, and emollients applied to the ear, which was
syringed daily with warm water. Under this treatment the
child somewhat improved until October, when paralysis occurred
on the left side of the face. The discharge grew more abundant,
the soft parts round the ear became sloughy, and the mastoid
process offered no resistance to pressure. These symptoms lasted
till the death of the child in February.

Autopsy, thirty-two hours after death.—The body was so
much emaciated as to be scarcely larger than at birth. The
dura mater was very thin, and the surface of the brain greatly
congested, with patches of dark-coloured blood scattered over
its hemispheres, especially on the right side, where, in one or
two places, they extended to the depth of three or four lines

X 2
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into the substance of the brain. The cerebral veins were
distended by coagula. At the surface of the posterior part of
the middle lobe, on the right side, was a small abscess, the size
of a pea. The ventricles contained about three ounces of thick,
turbid serum. The middle cerebral arteries were distended by
firm fibrin, and there were about four ounces of fluid at the base
of the brain. The dura mater covering the petrous portion of
the right temporal bone was separated from it by pus, and very
much thickened.

On examining the temporal bone, which Mr. Willing pre-
sented to me, I found that the part of the squamous portion
between the root of the zygomatic process and the mastoid
process had been entirely destroyed ; and that the larger part
of the mastoid process had also disappeared, causing an aperture
an inch in length, and three-quarters of an inch in depth. The
petrous bone was detached, and both its superior and posterior
surfaces were carious. The small remaining portion of the
mastoid cells contamned serofulous matter.

In other cases the disease may advance to a very considerable
extent, and’ then, supposing the health to improve, reparative
efforts may be made. A highly interesting case of this kind
was brought under my notice through the kindness of Mr.
French, to whom I am indebted for the opportunity of making
a careful dissection of the ear. The case derives additional
interest from the fact that it was the subject of judicial proceed-
ings, the exciting cause of the fatal symptoms being a blow on
the head.

Case IN. Catarrh of the mucous membrane of the hovizontal
portion of the mastoid cells in ehildhood ; earies of the bone ; partial
reparation by deposit of new bone. Death following a blow on the
head ; abscess in cerebrum.—E, C., aged 12, previously in good
health, was seen on the 3rd of July, 1850, on account of violent
pain in the head, chiefly in the left temporal region, accompanied
by severe febrile symptoms. The day before she had received
a violent blow on the head, during a scuffle ; she was thrown
down, her head struck against the door, and subsequently against
the wall: a similar, but less severe assault, was repeated a few
minutes afterwards. On eramination, there was a fulness of
outline, and a puffiness of the temporal musele. The symptoms
of cerebral irritation and fever rapidly increased ; a large abscess
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formed beneath the temporal muscle ; discharge issued from the
ear ; coma ensued; and death occurred twenty-two days after
the injury. It could not be ascertained whether there was a
history of discharge from the ear in earlier childhood.

Autopsy.—The pericranium was found separated from the
squamous bone by purulent matter ; the dura mater lining the
squamous bone, and covering the upper wall of the tympanum,
was thicker than natural, and but slightly adherent to the bone;
the arachnoid and a portion of cerebral matter were attached to
this part of the dura mater. In the cavity of the middle cere-
bral lobe was an abscess containing four ounces of pus. The
petrous bone was diseased. The membranous meatus was thicker
than natural, and its free surface was smooth, presenting no
signs of uleeration. The superior and posterior walls of the
osseous meatus were rough, and this roughness was produced by
a deposit of new bone, which was also found to extend on the
outer surface of the squamous bone, above the meatus, for a
space measuring half an inch in its vertical, and an inch in its
antero-posterior diameter. The posterior two-thirds of the
membrana tympani were absent ; the mucous membrane of the
tympanum was healthy ; but in the passage to the mastoid cells
there was a collection of pus and scrofulous matter, which
had not been freely discharged on account of the small size of
the aperture leading into the tympanum, confracted as it was
by the thick mucous membrane., The upper wall of the tym-
panum was in a diseased state; the surface next to the dura
mater being composed of a very fine scale of dead bone, about
six inches long by four broad, which was perforated by small
orifices, and eaten away posteriorly in parts. Beneath this dead
bone was a layer of new bone, which formed the upper wall of
the tympanum, and was continued upwards and outwards on
the inner surface of the squamous bone to its upper margin.
The old bone underneath and adjacent to the new bone was
worm-eaten, and had been the seat of the disease; it was about
half an inch in breadth.

There can be no doubt, from the examination of the speci-
men, that disease in the horizontal portion of the mastoid cells
had commenced in early childhood ; that, as in the cases pre-
viously cited, the squamous bone became diseased, the dura
mater and the cerebrum being also affected, but not to such a
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degree as to endanger life. It would further appear, that as
the bone was developed, new bone was deposited on each side of
the diseased squamous bone, and extended into the meatus,
which, it will be remembered, forms in the first few years of life
part of the squamous bone; and it is possible that, in spite of
the disease of the brain and dura mater, the patient might have
lived many years, if no very active exciting cause had been
brought into operation. At the same time, it is most probable
that the blow on the head would not have caused death had
there not been pre-existing disease ; and in this view the Grand
Jury concurred.

The peculiar anatomical relations of the mastoid cells in child-
hood have now been pointed out : it has been shown, that in the
first year of life the mastoid process is not developed, and con-
sists merely of the horizontal portion, which is intimately
connected with the cerebral cavity, to which, in childhood,
disease 1s usually propagated rather than to the cavity of the
cerebellum. Those cases of disease in early life which have
been hitherto described, must be, therefore, considered as excep-
tions to the rule previously laid down by me,—that affections of
the mastoid cells produce disease in the cerebellum.

(b.) DISEASES OF THE MASTOID CELLS IN THE ADULT.

Subsequent to the second or third year of life, when
the mastoid process is somewhat developed, it will be found
that the layer of bone bounding the horizontal portion exter-
nally, attains to a thickness of three or four lines, and be-
comes extremely dense. Hence, after the first or second year
of life, disease is scarcely ever observed to extend from the hori-
zontal portion to the outer surface of the squamous bone ; but
as the cells are developed posteriorly, and contract intimate
relations with the lateral sinus and the cerebellum, it is to
these two parts that disease is communicated.

Cases of disease In the mastoid cells may be divided into
acute and ¢hronie.

1. Acute inflammation of the mucous membrane lining the mastoid
cefls.—This affection is somewhat rare, and when it does oceur, is
usually subdued before it progresses to the bone or dura mater.

Cases, however, are occasionally met with in which acute
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As i disease of the tympanum, the cases now under con-
sideration commonly originate in chronic inflammation of the
mucous membrane. Whatever may be the cause of this inflam-
mation,—whether scarlet fever, measles, or an ordinary cold,—
the result is the secretion of a larger quantity of mucus than is
natural, which in the milder forms of the affection is afterwards
absorbed, or else discharged through the tympanic cavity and
Fustachian tube, into the cavity of the fauces; but in the more
severe, to which attention has now to be directed, the mucous
secretion is too abundant to escape from the cells, and the bone
becomes affected.

The effects of chronic disease in the mastoid cells upon the
lateral sinus and cerebellum are :—

1st. Suppuration in the lateral sinus with or without second-
ary purulent deposits.

2nd. Inflammation of the dura mater and arachmoid, and
the formation of pus on the surface of the cerebellum.

ord. Abscess in the cerebellum.

The history of cases of chronic disease in the mastoid cells
bears some analogy to that of those occurring in the tympanie
cavity, although, as a general rule, there is more irritation from
the outset of the affection, and consequently attention is attracted
to the case in its early stages; and this is the reason, as will be
seen when the treatment is spoken of, why the disease is more
amenable to remedial measures than when it attacks the tym-
panum. The following may be taken as the ordinary history of
a case of disease advancing from the mastoid process to the
lateral sinus or cerebellum. The patient, who has often a
tendeney to glandular enlargements, has suffered when a child
from pain in the ear, followed by discharge. During childhood,
and perhaps up to adult age, there have occurred attacks of pain
and discharge at intervals of some months. Between the attacks
there is often a sensation of pain in the region of the mastoid
process and back of the head, and giddiness sometimes comes on.
These symptoms are aggravated by fatigue or any other depress-
ing influence. Upon examination, the surface of the meatus is
seen tv be red, and to be the source of the discharge. No
perforation exists in the membrana tympani, which, however, is
white and thickened, so that the discharge is purely sympa-
thetic. The surgeon is more commonly called, however, to
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cases where the symptoms have become much more urgent, and
where, indeed, the disease has advanced so far that the brain or
its membranes have become so greatly disorganised as to defy all
remedial measures.

Cases of disease in the mastoid cells terminate fatally from
two different causes.

lst. From purulent infection, arising from the introduction
of pus into the eirculation through the lateral sinus.

2nd. From disease of the cerebellum or its membranes.

Cases of purulent infection have not been met with when the
disease occurs in the tympanic cavity. On account of the
proximity of the jugular vein to the lower wall of the tympanum,
it is, however, quite possible for disease to extend to the venous
system.

Dr. Abercrombie published an interesting case of purulent
infection from disease of the ear; but the subject has been more
thoroughly investigated by Dr. Watson, who, although deprived
of the opportunity of making post-mortem inspections of the
highly important cases he has so fully described, had no doubt
in his mind, and leaves no doubt in the minds of his readers,
that the cause of death was the introduction of pus into the
system from the mastoid cells. Dr. Bruce has since published
some valuable cases bearing upon the subject ; Mr. Wilde gives
the details of a case in his work on the ear; and more recently
still, Dr. Gull, in the Guy's Hospital Reports, has thrown much
light on the subject. The facts brought forward by these gen-
tlemen, coupled with those which are now to be related as the
result of my own experience, will, I trust, lead to a thorough
comprehension of the nature and progress of the disease. Dr.
Abercrombie’s case is the following :—

Disease of the mastoid cells; deposit in the laferal sinus;
secondary deposit in the plewra—A young lady, aged 15, had
been liable for six or seven years to attacks of pain in
the right ear, followed by discharge of matter; but she
had been free from any of these attacks for some time pre-
vious to the abscess which forms the subject of the follow-
ing history. On the 25th April, 1822, she complained of
cold shivering through the day, and in the evening had head-
ache with pain in the right ear, symptoms which continued
on the following day. On the 28th she was seen by Mr.
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Brown, who found her with quick pulse and foul tongue, severe
pain in the ear, and slight headache. On the 20th some
discharge took place from the ear, but without relieving the
pain which continued with violence until the next day. On the
1st of May the pain had somewhat abated in the ear, but
had extended over the right side of the head; pulse frequent.
General and local blood-letting were employed with partial
relief. T saw her on the 3rd; the headache was then rather
abated ; the pulse was frequent and weak; she had a pale,
unhealthy aspect, and a look of oppression bordering upon
coma. The pain was chiefly referred to the parts above and
behind the right ear, where the integuments were painful
on pressure, and, at one spot near the mastoid process, felt soft
and elevated. A puncture was made at this place with a lancet,
but nothing was discharged. Topical bleeding, blistering, &e.,
were recommended. '

4th.—Pulse in the morning 148; in the course of the day
it fell to 84 ; looking very langunid and exhausted.

5th.—Dark-coloured matter of intolerable fetor began to be
discharged from the puncture which had been made behind the
ear. The opening here was enlarged, and a probe being intro-
duced, the bone was felt bare and rough over a considerable
space ; headache much relieved ; pulse natural.

6th.—Great discharge from the opening, headache much
relieved ; pulse 112; complained of some pain in the left side
of the thorax, and there was considerable diarrhaea.

7th.—No Leadache ; there was much discharge of fetid matter
from the opening near the mastoid process, and a probe intro-
duced by it passed downwards and backwards, under the integu-
ments, as far as the spine.
- 8th.—Pain in the thorax continued, and was now so urgent
that a small bleeding was employed with partial relief; it could
not be carried further on account of inecreasing weakness;
pulse 140.

9th.—Said she felt better, and made no complaint of pain ;
pulse very rapid, and strength sinking.

Died on the 10th.

Autopsy.—Every part of the brain was in the most healthy
state, except a small portion on the right side, near the ear,
which was of a dark leaden colour; the tinge, however, was
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entirely superficial. The right temporal bone externally was bare,
through a great part of its extent; internally, it was in many
places rough and dark coloured; and there was some dark-coloured
matter betwixt it and the dura mater. The dura mater at this
place was, for a considerable space, thickened, spongy and irre-
gular ; the coats of the right lateral sinus were greatly thickened
through its whole extent, and the capacity of the sinus was
very much diminished by a deposition similar to that which
occurs in the cavity of an aneurism. The internal ear con-
tained dark-coloured matter; the left cavity of the pleura
contained fully a pound of puriform fluid; the left lung was
collapsed, dense, dark coloured, and covered by a coating of
coagulable lymph.

From the examination made by me of deposits in the cavity
of the lateral sinus, I have no doubt that the matter alluded to
in the above case, consisted of coagulated blood mixed with
pus.

The following is one of Dr. Watson’s cases:—“ A boy, 11
years old, had had a discharge of offensive, purulent matter
from his ear since the time when, four years before, he had gone
through an attack of scarlet fever. In August, 1833, he went
for a walk into Kensington Gardens, and there lay down and
slept upon the damp grass. The next day he was attacked with
headache, shivering and fever ; strong rigors, followed by heat
and perspiration, oceurred very regularly for two or three days
in suceession, suggesting the suspicion that his complaint might
be ague; but then pain and swelling of some of the joints
came on, and were at first considered rheumatic. However, the
true and alarming nature of the complaint soon became appa-
rent ; abscesses formed in and about the affected joints, and one
of these fluctuating swellings was opened, and a considerable
quantity of foul, grumous, dark-coloured matter let out. After
about a fortnight, the child sank under the continued irritation
of the disease. The hip-joint presented a frightful specimen
of disorganization ; it was full of unhealthy sanious pus; the
ligamentum tferes was destroyed, the articular cartilages were
gone ; and matter had burrowed extensively among the sur-
rounding museles. The knee and ankle-joints of the same limb
were in a similar condition. Unfortunately the head was mot

examined, but that the fatal disorder had penetrated from the
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ear to the dura mater, I entertain no doubt : in all probability the
inflammation had involved the veins or sinuses of the head.”

Having given another case of a similar nature, Dr. Watson
BAYS:

“T much lament that, in these instances, the direct link of
connexion between the disease of the ear and the disorganiza-
tion of the joints was not demonstrated, for seeing (they say) is
believing. Yet the pain of the ear, the discharge of pus from
the external meatus, the subsequent pain in the head, coming
on with fever and rigors, and followed, after a short interval, by
destructive suppuration in several distant parts, and, in the latter
case, the actual femoral phlebitis,—these circumstances form a
chain of presumptive evidence amounting, in my judgment,
to moral certainty, that the fatal mischief, in each case, found
entrance through the porches of the ear, and that the dura
mater underwent inflammation. The same evidence is scarcely
less affirmative of the complication of cerebral phlebitis. Per-
haps the veins of the diplog, which, in the cranial bones, are of
considerable magnitude, were involved in the inflammatory
mischief; perhaps the large sinuses of the brain. The close
proximity of the lateral sinus to the diseased bone, and its
formation by a duplicature of the dura mater, would seem to
render such a complication highly probable.”

The direct link of connexion between the disease in the ear
and that of the circulating system was pointed out by Dr. Bruce,
and also in the case cited by Mr. Wilde. In the latter, * The
membranous walls of the right lateral sinus, throughout the
whole of the mastoid portion of its course, were much thickened,
and their lining presented a sloughy appearance, being covered
with lymph of a greenish hue, and smeared with unhealthy
purulent matter. This condition of the lining membrane ex-
tended along the jugular vein and superior vena cava to within a
short distance of the entrance of the latter into the auricle. The
left cavity of the pleura contained about four ounces of a thin
fetid matter.” In addition to the facts above cited, all that is
required is, an account of the exact condition of the ear; and this
has been supplied by me in the following case, which occurred
to Dr. Heale, at the Free Hospital.

Case 11. Pus in mastoid cells; caries of the lateral sulcus;
pus in the lateral sinus ; secondary deposits—Harriet G., aged 20,
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was admitted into the hospital on the 9th March, 1850. She
had great fluttering and irregular vibrating action of the heart,
resembling erythismus mercurialis, but which subsided in a day
or two. She was deaf in the left ear, and had long been subject
to intense ear-ache, with occasional fetid discharge from the
meatus. She was restless, sleepless, occasionally delirious,
and had mno appetite. Soon after her admission, an abscess
formed just above the left collar-bone, which discharged large
quantities of matter until her decease. The disturbance of the
heart’s action returned after three doses of hyd. e. cretd, six
grains having been given every six hours; but it again sub-
sided in about two days. She then had severe delirvium, which
abated after a sudden large and fetid discharge from the left
ear : finally she had erysipelas, violent delirium, succeeded by
coma, and died on the 15th of April.

Autopsy.—A very large excavated abscess, with sinuses in
various directions, was exposed at the root of the neck on the
left side, communicating with and extending through the whole
of the carotid sheath. The internal jugular vein was full of
matter, which was also found burrowing down in the direetion
of the vena innominata: a fibrinous clot was found in that vein
extending into the descending vena cava; and having been
examined by the microscope, was found to contain pus globules.
The lungs were filled with a frothy and purulent infiltration,
without consolidation, and there was a small eircumseribed
abscess between the pleura pulmonalis and the right lung, which,
however, did not extend into the substance of the latter. The
heart was healthy ; the liver pale-coloured. The cerebrum was
healthy ; the arachnoid membrane, in parts, appeared smeared
over with pus, more particularly in the posterior part, near the
falx, joining the tentorium. The tentorium covering the left
lobe of the cerebellum was much inflamed, thickened, and had
matter between it and the arachnoid covering that lobe of the
cerebellum ; and immediately beneath this, on cutting into the
cerebellum, a circumseribed abscess, about the size of a walnut,
was discovered. This was nearver to the falx cerebelli than to
the outer margin of the cerebellum : the part of the cerebellum
in contact with the eranial bones was healthy.

The petrous bone was examined by myself, and reported upon,
as follows :—
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The meatus externus contained purulent matter. The glan-
dular and periosteal portions of the membranous meatus were
much softer than natural, and adhered but slightly to the sur-
face of the bone. The bone forming the upper and outer half of
the tube was found to present numerous foramina for the trans-
mission of blood-vessels, which were much larger than natural,
and some of them surrounded by delicate layers of new bone:
through the larger of these foramina good-sized bristles could
be passed, and they appeared to communicate with canals in the
interior of the bone, which were themselves continuous with
orifices in the suleus lateralis at its inner surface. The lateral
sinus was of a dark brown ecolour, and the dura mater forming
its exterior wall was entire. The sinus was full of coagulated
blood, mixed with purulent matter. The dura mater constitut-
ing its anterior wall, and which was in contact with the surface
of the bone forming the sulcus lateralis, was very thick and
soft ; portions of it were destroyed by ulceration, and the bone
was exposed. This bone was dark in colour, and covered by
masses of lymph and pus; its surface was rough, presenting
throughout numerous orifices and tortuous grooves,—an appear-
ance which was produced by the nearly complete absence of
the internal table of the skull, that (with the exception of two
scales, each measuring about two lines in diameter) having been
destroyed by caries.

A carious orifice existed between the cavity of the cerebellum
and the mastoid cells. The bone forming the jugular fossa was
also carious. There was an orifice in the posterior part of the
membrana tympani.

The tympanic mucous membrane was much thicker than
natural, and in the upper osseous wall were observed a few small
foramina for blood-vessels, and a carious orifice of a size suffi-
cient to allow the passage of a small pin.

The mastoid cells at their upper part formed a cavity about
the size of an ordinary horse-bean, and contained pus. This
cavity communicated posteriorly with the lateral suleus by
means of an orifice three lines in diameter. Anteriorly, the
orifice into the tympanic cavity was not more than two lines
in diameter, and was placed above the level of the floor of
the cavity containing the pus.

It has been already stated that the anterior wall of the mas-
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toid cells is formed by the posterior wall of the osseous external
meatus. The latter wall, in some cases, becomes carious, and
matter is discharged through it, aswas the case in the following
interesting instance, but the orifice was not large enough to be
effectual in relieving the symptoms.

Case I1I. Pus and scrofulous matter in the mastoid eells ;
communication with the lateral sinus by the veins ; secondary deposit
in plewra.—XKitty D., aged 15, was admitted under my care as
an out-patient of St. Mary’s Hospital on the 16th of February,
1854. She stated that six months previously she suffered from
pain in the left ear, which was followed by dulness of hearing
in it, as well as in the right ear, which had remained to the
present time, accompanied by a discharge from the left ear. On
examining the left ear, a small red polypus was seen at the
inferior part of the meatus, near to the membrana tympani : the
latter membrane was white. She did not complain of pain in
the head. Gentle counter-irritation was ordered behind the ear,
which was to be syringed with a weak astringent lotion. The
patient continued much the same until March 27th, when she
was admitted, in my absence, as an urgent case, under Dr.
Sibson, into the hospital. When admitted, she was partially un-
conscious, extremely prostrate, and could not speak: the skin
was parched ; the tongue brown and dry; pulse 140, very
small and thready ; pupils sluggish—the left rather more con-
tracted than the right. On inquiry, it was found that, three
days before, a marked difference was perceived in her manner,
and attributed to the pain in the head and left ear, of which
she complained greatly. She was unable to do any work. On
the 25th, she kept her bed ; on the 26th, she became still worse;
and on the 27th, application was made at the hospital. Upon
being seen by one of the officers, she was at once admitted.
Stimulants were freely administered, and the patient somewhat
rallied : during the night, she was very restless, and wandered
a good deal.

28th.—Seems quite sensible of all that is done to her¥ but does
not speak, muttering only to herself. Pulse 140; skin hot,
though some moisture is still apparent. Loud sonorous rhonchus
of right Iung ; the head is held to the right side, the mouth also
is drawn to the right ; the nostrils are expanded; and there is
partial paralysis of some of the muscles on the left side of the
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face. She was supported by stimulants at the same time that a
leech was applied to the neck. 10 p.s.—Very low, surface cold;
skin clammy ; face livid ; subsultus tendinum ; pulse feeble and
irregular.

29th.—Much as yesterday ; rambled during the night ; voids
urine involuntarily ; tongue brown and moist; pulse 140, very
small. During the evening very low ; voided urine in the bed ;
muscles suddenly contracting.

30th.—Slept badly; at times wandered much; breathing
hurried; pulse 140; nostrils dilated. She gradually became
worse, and died at 2.15 ».m,

Autopsy.—Cerebrum firm; ventricles dry; grey substance
very dark. Over the left lobe of the cerebellum, at the posterior
part of the petrous bone, is a dark bluish portion, of the size of
half-a-crown. The grey matter of the cerebellum very blue to
the depth of one-eighth of an inch, and beneath the discoloured
spot the substance of the cerebellum was slightly softened.
There were considerable adhesions between the lungs and the
pleura costalis; and also tubercular deposit covered by an
unhealthy plastie, fibrinous exudation ; the pleural cavities con-
tained a pint of fluid. The dura mater forming the posterior
wall of the lateral sinus (where it is situated in the temporal
bone) was of a dark colour and soft; the sinus contained, at its
upper part, a firm coagulum of dark-coloured fibrin; at its
lower part it was full of dark-coloured pus. The anterior wall
of the sinus was attached to the bone much less firmly than
natural. The mastoid cells were full of pus and serofulous
matter ; and their anterior wall presented an orifice, about two
lines in diameter, which opened into the meatus externus. The
incus and the thick mucous membrane around it prevented the
pus from escaping. The orifices for the passage of the blood-
vessels from the mastoid cells to the lateral sinus were some-
what larger than natural.

It will be observed that in this case there was no caries of the
bone towhrds the cerebellum ; and the only means by which the
disease from the mastoid cells ecould be propagated to the cavity
of the lateral sinus, must have been the veins.

A sufficient number of facts have now been cited to show how
very insidiously disease progresses from the mastoid cells to the
cerebellum and lateral sinus, and to prove that the sinus may
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become influenced, purulent matter developed within it, and
secondary abscesses produced, without the occurrence of caries
in the bone forming the sinus lateralis.

It has been already stated that the cause of disease advancing
from the mastoid cells to the lateral sinus and the brain, is the
vetention of the discharge within these cells, instead of its find-
ing a free egress through the external meatus.

In the cases of death from purulent infection which have
been detailed, it will have been observed that there was merely
a small aperture in the membrana tympani, so that only part of
the matter could be discharged from the mastoid cells; and it
seems to me probable, that if, in any way, a sufficient portion of
the membrana tympani had been removed at the beginning of
the attack, to permit of a thorough evacuation of the contents
of the mastoid cells, the bone would have remained free from
disease—an opinion which seems corroborated by the following
case : for it will be noted that the scarlet fever appears to have
- attacked the mastoid cells of each ear equally. In each, the
lower half of the membrana tympani was destroyed ; but in the
organ of which the bone became diseased, it will be remarked
that the lower margin of the remnant of the membrana tympani
fell inwards towards the promontory, to which it became
attached, and by this means the escape of matter from the
mastoid cells was prevented ; while, in the other ear, the lower
margin of the membrane remained free, and the discharge
readily escaped. The case, of which the particulars were sent
to me by a friend, together with the petrous bones, is of import-
ance on other grounds, since it shows the coexistence of disease
in the mastoidal and tympanic cavities, and the cotemporaneous
production of disease in the cerebrum and cerebellum. It 1s
further of interest as pointing out how very little relation exists
between the condition of the bone forming the lateral sulcus,
and the contents of the lateral sinus. In some cases already
described, the lateral sinus contained a large quantity of pus,
but the bone was not carious; whereas in the following case,
where the bone forming the lateral suleus was so much diseased
that a large portion was necrosed and completely detached from
the surrounding parts, there was no pus in the sinus. The
explanation of this circumstance, found also in other cases, is
most probably to be sought for in the fact, that when there is

-
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extensive caries of the substance of the bone, there is more space
for the matter, and hence the pressure upon the sinus is com-
paratively slight.

Case IV. Catarvhal inflammation of the mucous membrane
lining the mastoid cells of the ear; vetention of the discharge in the
right ear by the adhesion of the membrana tympani to the promon-
tory ; caries of the right lateral sulcus, and abscesses in the cerebrum
and cerebellum.—J. R., aged 12, had an attack of scarlet fever
two years previously, since which he has had a discharge of
matter from each ear, and a considerable diminution of the
hearing power. On the 13th of February, 1854, he complained
of rigors and general malaise ; these were followed by febrile
symptoms and pain behind the left ear. On the 15th, a small
abscess was observed behind the ear, which, when opened, dis-
charged a sanguineous fluid. There was a slight degree of
stupor, and the discharge continued without relief to the pain.
On the 20th he had somewhat improved; pain less; stupor
diminished; discharge from the meatus as well as from the
abscess. On the 21st, another abscess formed over the mastoid
process ; pulse small and frequent, discharge very fetid. 22nd.—
Decidedly improved in every respect ; but the pain and feverish
symptoms returned on the 23rd in an aggravated form; the
drowsiness much increased, so that he had to be roused up to
take his food, and he soon fell back again into the same state.
He gradually became weaker ; the urine and fieces were passed
involuntarily ; the stupor was increased ; and the prostration
was extreme. On the 4th of March, he had two severe rigors,
and constantly cried out on account of the severe pain in the
head. The pain gradually increased till the 6th of March,
when attacks of pain came on every ten minutes, and of so acute
a character as to cause him to scream. During the succeeding
seven days he suffered much less pain; and there was a copious
sanious discharge from the ear and from the abscess. On the
15th, the stomach became irritable, and rejected everything
introduced into 1t. The pain, at times, was extreme. On the
16th, at twenty minutes past twelve, he suddenly became con-
vulsed, the face and chest were of a deep blue, the pulse was
imperceptible at the wrist, the pupils dilated and fixed, and in
this state he died. Upon inguiry, it appeared that, since the
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fever, the patient had suffered from frequent headaches, languor
and drowsiness,

Autopsy.—The blood-vessels of the dura mater were highly
congested. In the sulcus lateralis was a portion of necrosed
bone, about three quarters of an inch long, and half an inch
broad, and quite detached from the surrounding bone : its outer
part formed a portion of the mastoid process; between this
detached piece of bone and the dura mater was a large quantity
of purulent matter, which communicated with the superficial
abscess behind the ear. An abscess was also found in the sub-
stance of the middle lobe of the cerebrum. Upon examining
the ear, the lower half of the membrana tympani was found to
have been destroyed, and the inferior half of the upper part was
attached to the promontory, so that the upper portion of the
cavity of the tympanum was closed, and the matter secreted
there had no exit. The tympanic mucous membrane was thick,
and ulcerated in parts, and the mastoid cells presented a large
cavity full of pus. In the opposite ear the lower two-thirds of
the membrana tympani were absent, but the upper part was not
adherent to the promontory ; so that there was ample room for
the egress of discharge from the tympanum. The tympanic
mucous membrane was thick, but not otherwise diseased; the
bone was healthy.

A case very similar to the last cited was brought under my
notice by Dr. Ogle, who was so good as to give me the prepara-
tion. In this case the disease had made way externally, so that
the mastoid process was broken up, while the sulcus lateralis was
by comparison but slightly affected. The veins seem to have
been the medium of communication with the lateral sinus, and
the cause of the deposit of pus within it. The question would
probably be asked, why, in these cases of disease in the mastoid
cells, does not the matter make its way outwards through the
external wall of the mastoid process? It will be observed, that
this outward advance of the disease has already been noticed in
three of the cases; but while this was going on, the internal
wall of the mastoid cells, or of the lateral sinus, became so
diseased as to destroy life. It must also be borne in mind that
cases are of very frequent occurrence where the disease advances

externally, destroying part of the mastoid process, which often
Y 2
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comes away en masse, and where the brain and its membranes
suffer but slightly. Cases of this kind generally originate in an
attack of scarlet fever, or of cold; sometimes the symptoms of
cerebral irritation are but slight, at others, very severe, and
usually subside when there is a free discharge externally, as will
be seen when speaking of the treatment.

In the course of the previous observations, it has been stated
that in cases of disease within the tympanic cavity catarrh of
the dermoid meatus takes place, as the result of sympathetic
action, and without the existence of any orifice in the membrana
tympani. It is important to bear this fact in mind, because the
attention of the surgeon is apt to be drawn from the real disease
towards the affection of the meatus; indeed, in many cases of
irritation of the external meatus, arising from obstruction of the
FEustachian tube, the primary disease is often overlooked, and
the cause of deafness supposed to reside in the irritation of the
meatus. The meatus externus not only sympathises with the
condition of the tympanic cavity, by becoming the seat of
catarrh, but not unfrequently polypi are developed within it.
When this happens in cases where there are symptoms of disease
of the bone, great care must be taken not to increase the irrita-
tion of the ear by interfering with the polypus. The following
case 1s, in this view, worthy of the most attentive consideration.
Tt was laid before the Pathological Society in 1851, by the
late Mr. Avery, and reported upon by myself.

Case V. Caries of the mastoid cells; polypi in the external
meatus ; abscess in the cerebellum.—A man, aged 35, had suffered
for some years from frequent ear-ache of a severe character,
accompanied by discharge. About five weeks before his death
a large polypus was removed from the external meatus. This
was followed soon after by great pain at the back of the head, in
the right side, and down the neck and shoulder, of a plunging
intermitting character.

These pains were treated at first as neuralgic; but they in-
creased in severity and frequency, and rest could only be obtained
by the oft-repeated doses of landanum. The patient appeared
generally to be dull, heavy, stupid, and ineapable of making any
exertion. He several times remarked that people must have
thought him intoxicated when in the street, as his gait was so
very unsteady that he was often obliged to lay hold of the rails
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to prevent himself from falling. He ultimately became coma-
tose, and died.

Autopsy—The brain was found to fill the cranial cavity, and
the convolutions were very closely pressed together. The arach-
noid membrane was extraordinarily dry; the lateral ventricles
contained a very large quantity of clear limpid fluid, and the
fornix and septum lucidum were very white and soft. On
separating the cerecbellum from the petrous portion of the tem-
poral bone, a gush of thick creamy pus took place, and an
abscess was found occupying a cavity in the right lobe, large
enough to hold a pigeon’s egg. The contents of this cavity were
very fetid, and the walls were firm and lined by false membrane,
being thin at the point where the cerebellum rested on the
aquaeductus vestibuli of the temporal bone. At this spot there
was a small ulcerated opening in the dura mater, communicat-
ing with a carious portion of temporal bone, and it was here
that the disease had been continued to the cerebellum. There
was 1o loose lymph in the cavity of the arachnoid, and only a
thin film covering it near the ulcerated opening in the dura
mater. The unsteadiness of his gait, in connexion with the
abscess in the cerebellum, was very remarkable ; but it could not
be ascertained, on repeated inquiry, that the want of power over
~ the regulation of his movements affected one side of the body
more than the other.

TUpon examining the petrous bone, two small polypi were found
attached to the upper and posterior part of the membrana tym-
pani, which was very thick, and presented a small orifice at its
anterior part. The membranous meatus was easily detached
from the bone, which was darker and rougher than natural.
The mastoid cells were carious and full of pus. On removing
the dura mater from the posterior surface of the petrous bone,
the upper part of the sulcus lateralis was found to be carious for
a space three lines in diameter, and the orifices in the bone were
filled with fibrin. The dura mater covering the sulcus lateralis
was softened, but the disease had not penetrated to the cavity of
the sinus. The dura mater adjacent to the fossa jugularis was
soft and partially destroyed by ulceration. The bone beneath it
was carious, and was found to form part of the posterior wall of
the inner extremity of the mastoid cells, from which the disease
had been propagated.
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In addition to the other points of interest in this case, is the
fact that disease may be propagated to the jugular vein from
the mastoid cells, without the intervention of the lateral sinus.

I believe it to be rare for disease in the mastoid cells to mani-
fest itself for the first time after the adult period. The follow-
ing is an instance of the kind. It is impossible to say how long
there had been incipient disease ; but from the appearances after
death, it 1s probable that it was of long standing. The case is
of great interest, from the fact of the existence of so large an
amount of disease, and the presence of formidable symptoms for
so short a time only before death.

Case VI. Caries of the mastoid cells; destruction of the suleus
lateralis ; pus discharged behind the ear.—T. D., aged 29, was
under the care of a friend, in May, 1851, on account of diabetes.
He remained under treatment for ten weeks, during which time
he did not complain of pain either in the head or ear. At the
expiration of the ten weeks he went into the country for a fort-
night, and shortly after his return he began to speak of pain in
the head, which was principally referred to the right mastoid
process. This pain, accompanied by violent ear-ache, gradually
increased, and was attended by a purulent discharge from the
ear. Drowsiness, giddiness, and stupor supervened. These
symptoms were not relieved by the most active treatment. Six
weeks previous to his death, an abscess was opened behind
the right ear, from which a large quantity of pus was dis-
charged. No relief followed, the head symptoms gradually
increasing until his death.

Autopsy.—The external meatus contained a large quantity of
muco-purulent discharge ; the surface of its dermoid layer was
denuded of epidermis, and its substance much tumefied. The
membrana tympani was entire, but of a dull leaden hue, and
much softer than natural. The cavity of the tympanum con-
tained a great quantity of purulent matter, and its lining mem-
brane was vascular, thick, and flocculent. The incus had
disappeared ; the stapes was in sifw, but was surrounded by
bands of adhesion. The osseous walls of the tympanum were
healthy. The mastoid cells were full of purulent matter, and
the bony laminz dividing the cells were extensively carious,
large portions of them having been destroyed. The whole of
the posterior wall of these cells, usually forming the sulcus late-
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ralis, was completely destroyed, and in its place was an orifice
measuring an inch and a quarter from above downwards, and
more than half an inch in breadth. The orifice in reality cor-
responded exactly with the sulcus lateralis, as situated in the tem-
poral bone, with the exception of half an inch before it reaches
the fossa jugularis. A circular orifice, about the size of a pea,
existed at the posterior part of the mastoid process, which com-

THE RIGHT PETROUS BOXE, SHOWING THE CARIOUS CONDITION OF THE
SULCUS LATERALIS.

municated with the aperture just mentioned, on the one hand,
and with the abscess behind the ear, on the other. The mem-
branous lateral sinus was much attenuated, and beneath it was
a large quantity of pus. The state of the cerebellum was not
reported.

From the paucity of the notes which accompanied the speci-
men, the cause of death was not quite clear ; but most probably
there was, in addition to the other symptoms, disease of the
cerebellum. Probably the life of this patient might have been
saved, if a free outlet for the discharge had been effected at an
earlier period. It is important to notice to how great an extent
the osseous sulcus lateralis was destroyed, without ulceration of
the lateral sinus contained in it. In this respect the case is
analogous to that of P. R.

A case of a similar character to the last was published by
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Mr. Gray, of St. George’s Hospital, in the Transactions of the
Pathologieal Society for the Session 1843-49.

From previous remarks, it will have been gathered that the
existence of long-continued discharge from the ear of the affected
sideyis one of the most frequent symptoms attendant upon
caries of the mastoid portion of the bone. This discharge is
usually accompanied by perforation of the membrana tympani,
although, as has been pointed out, the discharge usually comes
from the surface of the meatus, and is purely sympathetic. The
case which follows is of interest, from the fact that the mem-
brana tympani was entire, and yet there was slight discharge
from the ear; and is further remarkable for the short duration
of the chronic symptoms. It was published by Dr. Budd, of
Bristol, in the year 1851, to whom I am indebted for the pre-
paration, and for several additional particulars,

Case VII. Catarrh of the mucous membrane lning the mastoid
cells ; membrana tympani entire ; earies of the petrous bone ;
abscess in the cerebellum.—* George Bell, aged 13, of spare habit
and delicate appearance, but never before the subject of serious
illness, was laid up, in the beginning of June, 1851, with an
attack, which was at first considered to be one of simple fever.
Two circumstances were, however, remarked, which the sequel
showed to be of great importance. These were severe head-
aches, chiefly confined to the right temporal region, and a
slight discharge from the right ear, with severe deafness on the
same side.

“For the relief of these complaints, leeches were applied to
the temple and behind the ear, followed by a blister to the same
spot. Salines and a few gentle doses of mercury were given
internally. TUnder this treatment the pain abated, the febrile
symptoms entirely subsided, and in the course of a few days
the boy was able to return to school, and resume his usual occu-
pations. The pain in the temple, however, never entirely
ceased. Tt was described as a dull pain, occasionally attended
with throbbing. Up to this period there had been no vomiting,
and no disorder in the motor or other powers of the nervous
centres.

“On the 12th of June, he was again laid up, and on the fol-
lowing day, Mr. Tribe, his usual medical attendant, was sent for.
The pain in the head had once more become continuous and
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severe ; and was limited still more strictly than before to the
right temple, occupying, according to the patient’s own descrip-
tion, a space not broader than a crown-piece. It was not either
acute or lancinating. There was still great deafness in the right
ear, though the discharge had ceased. An entirely new symptom
of great significance was now added. Two days previously, the
speech had become thick and indistinet, and was now at times
almost unintelligible. Mental faculties unimpaired ; memory accu-
rate; no strabismus; no lateral or other deviation of the tongue;
no sickness; pupils somewhat dilated, but equal and sensitive ;
vision good; no heat of surface; no thirst ; extremities rather
cold than otherwise; tongue moist but thickly coated; bowels
torpid. Pulse about 100 in the minute, weak, and fluctuating.
Complexion pale, and countenance deeply marked with the stamp
of suffering.

“ On the following day his gait was observed to be insecure,
and there was a dragging of the right leg. The face was also
drawn, but to which side was not noted. The pain in the head
had extended itself across the forehead, and the patient had
become drowsy. He had also vomited several times, rejecting
everything as soon as taken, except milk, which sat well on
the stomach. The bowels had been freely acted uwpon by an
aperient, given the day before.

“ Under these circumstances, it was decided to put the patient
at once under the influence of mercury, and employ extensive
counter-irritation. With this view, three grains of blue pill
were given every four hours, and a blister was applied to the
nape of the neck.

“On the following day, four grains of iodide of potassium
were given with each dose of blue pill, and a blister was applied
to the shaven scalp.

“On the 16th, the pain had extended to the back of the head,
and there was at times double vision. The vomiting and drow-
siness continued.

“On the 17th, that is to say, the fifth day after the relapse,
marked amendment set in. The pain had much abated, being
felt, in fact, only when the head was moved ; the utterance had
become more distinet, and the distortion of the features had dis-
appeared ; the drowsiness had ceased, and the vomiting had
become much less frequent. There was still, however, some
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slight thickness of speech, oceasional double vision, and inequality
of pulse.

“On the 19th he had so much recovered as to come down
stairs ; and on the 20th he dressed himself and descended with-
out help. During the greater part of this day, he amused him-
self with his pencil ; and several complicated heraldic drawings,
executed with a firm and clear outline, which are still extant,
show, better than any other evidence, how entirely the right
arm had recovered its loss of power.

“Up to the lst of July, the amendment had suffered no
check; and on that day the patient was down stairs, running
about, and quite cheerful. It is worth notice, that he occupied
himself a good part of that day with a box of carpenter’s
tools, handling them with his usual freedom and effect.

““ As the changes revealed by examination after death, coupled
with the history already given, leave no doubt that at this
time, one if not two abscesses of considerable size existed be-
tween the folds of the right lobe of the cerebellum, such an
amount of recovery as this must be looked upon as a very
remarkable circumstance ; and as one which might readily lead
an incautious practitioner to give a favourable prognosis. The
only trace of cerebral disorder still remaining, was some slight
thickness of speech.

“The hopes excited by this favourable change were, however,
swept away on the following day, the 2nd of July, by a return
of the former symptoms in still greater violence than before.

“On the 3rd of July I saw him for the first time, in consul-
tation with Mr. Tribe, to whom I am chiefly indebted for the
notes of the case.

“The condition of the patient was then very striking, and
characteristic of severe intercranial mischief. The pain in the
head, at all times severe, was occasionally so acute as to extort
moans and cries. A very remarkable characteristic of the pain,
was the intense degree to which it was aggravated by any, the
slightest, movement of the head, voluntary or otherwise. The
dread he showed at every such attempt, could not be readily
forgotten by any one who witnessed it. The chief seat of the
pain appeared to correspond with the base of the occipital bone
on the right side ; although, in less severity, it affected the whole
head. His brow was deeply knit, and his whole aspect bore the
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imprint of great suffering. He was very drowsy withal, so
that his whole time was spent in dozing or acute pain. He
yawned frequently; his pupils were much dilated, but equal
and sensitive; and he was very intolerant of light. There
was no discharge from the right ear, with which he could hear
the ticking of a watch several inches off. Everything in the
shape of food or medicine was vomited as soon as swallowed ;
the pulse varied, being at the time of my visit only forty strokes
in the minute. The belly was deeply sunken and retracted ;
and the skin peculiarly dry and harsh. The grasp of the right
hand seemed to be somewhat less firm than that of the left, but
there was no impairment or loss of motor power (in the way of
paralysis that is) in any other part. His mind was clear, and
memory good; and his speech, though thick, was sufficiently
intelligible. There had been no fit or convulsion from the first.
The urine was scanty, and of high specific gravity, throwing
down, on being boiled, a precipitate, which was immediately re-
dissolved on the application of nitric acid. The tongue was
coated with a thick yellow paste. From this time to the 7th of
July there was little change, except that the vomiting became
gradually less urgent. On that day, to the surprise of all, he
began for the third time to amend ; the pain in the head abated,
the drowsiness lessened, and the sickness became less and less fre-
quent. From this time he steadily improved, and on the 13th of
July was so much better, that it was agreed I should suspend my
visits for some days. The head was now almost free from pain,
he moved with ease and freedom, and the vomiting had quite
ceased. His utterance became much clearer; his tongue much
cleaner; he began to take light nourishment with relish ; and
his bowels acted, for the first time, without medicine. Although
there was no derangement amounting to paralysis, he had still
a more perfect use of the left than of the right arm; feeding
himself, for instance, by preference with the left hand.

“On the 14th the patient was put in a warm bath, which he
much enjoyed; and, on being taken out, stood for some time
leaning for support on his father's shoulder. This amendment
was, however, of short duration.

“ On the following day he became much worse, and, in the
course of it, was several times seized with severe paroxysms of
pain, lasting many minutes. During this time, the eyes were
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fixed, and the pupils gradually dilated more and more, till the
agony passed into unconsciousness ; he then remained for some
time in a state of deep stupor, from which he slowly recovered.
Although there was no convulsion, each of these attacks was
followed by great exhaustion.

¢ From this period he lingered, with very little change and no
new phenomena, until the 17th of July, when he expired rather
suddenly, after one of the paroxysms just described.

“The powers of the left hand and arm were unaffected
throughout, with this single exception, that, for a short time
on the 9th of July, the fingers were spasmodically bent on the
hand. He helped himself to a cup of coffee without difficulty
with that hand, about half an hour before his death.

“The principal agents employed in his treatment were bitters,
and mercury both internally and by inunction. Latterly opiates
were given to lull the pain, and alkalies for the sickness; but
the latter with little or no effect.

“The body was examined twenty-six hours after death. On
opening the head, the ventricles of the brain were found to be
enormously distended with perfectly transparent serous fluid,
the quantity of which was not measured, but must have amounted
to at least half a pint; one of the ventricles was in fact acei-
dentally opened by the saw in removing the skull-cap, although
the brain was by no means deeply wounded. The convolutions
of both hemispheres were so much flattened by the pressure,
that the sulci between them were entirely effaced. On pursuing
the examination, the explanation of this state of things was
found in the condition of the vense Galeni, which were flattened,
and contained no blood ; the return of blood through them had
been obstructed by the pressure of under-lying disease, and
dropsy of the ventricles had resulted. A few transparent and
very minute granulations, which were only visible when looked
at obliquely, were scattered over the arachnoid at the base of the
brain. With this exception, the state of the cerebral membranes,
whether of the surface or ventricles, was perfectly normal ; they
presented no trace of inflammation, and the structure of the
brain itself was sound. The inferior surface of the right lobe of
the cerebellum was attached to the dura mater by slight adhe-
sions. On further examination, this lobe was found to be the
seat of three distinet abscesses; two of which were situated
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between a duplication of the deep folds which traverse the lower
surface of the cerebellum. It is important to remark in refer-
ence to the history of the case, that their presence involved no
breach of fibre or other structure, although from their size they
must have exerted severe pressure on the surrounding parts.
One of them was about the size of a Spanish nut, the other
would easily have contained a large walnut. Both were lined
by a distinet membrane, of new formation, to which a somewhat
thick layer of conerete pus was adherent. These characters were
best marked in the smaller of the two abscesses, which, if any
inference may be drawn from such appearances, appeared to be
the older of the two. The third abscess was still larger, and was
formed at the expense of the substance of the cerebellum itself.
The central part of the right lobe was almost entirely converted
into pus, so that the whole of this lobe might be represented as
a bag of matter whose walls were formed by grey substance.
The small portion of white substance still remaining was broken
up, and consisted chiefly of diffluent pulp. At one point, corre-
sponding to the root of the rhomboidal body, a small extrava-
sation had occurred. This abscess was lined by no membrane,
and had no definite wall, the part in which the suppuration was
complete shading off’ gradually into broken-up nervous tissue.
The pus it contained was also much more fluid than that of the
other abscesses. From these characters there can be little doubt
that it was the most recent of the three. The left lobe and other
parts of the cerebellum were free from disease. On examining
the interior of the skull itself, a yvellow spot, about the size of a
pea, was discovered over the petrous portion of the right tem-
poral bone. The dura mater was here separated from the skull
beneath by a thin layer of concrete pus lying upon the carious
bone ; but there was no trace of inflammation or other disease in
the cerebral aspect of the membrane. Over this space the bone
was destroyed in its whole thickness, so that, on lightly seraping
it with a scalpel, the cavity of the tympanum was brought into
view. This cavity was filled with opaque lymph, of a reddish
yellow colour, but on its removal the proper bones and muscular
apparatus of the ear were seen to be still in place. The mem-
brana tympani was slightly thickened and opaque; but with
this exception was sound, as was also the meatus externus. It
was ascertained that the lungs were free from tubercle, and the
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heart healthy; but the other viscera were not minutely
examined.”

Upon carefully inspecting the bone, it was evident that this
case formed no exception to the general rule laid down by me,
that when disease, beginning in the mastoid cells after the second
or third year of life, injures the brain, the cerebellum is the part
affected ; for it is clear that the part principally involved lies
posterior to the small bones, and that it is in reality included in
the mastoid cells.

This case gives rise to one or two other important considera-
tions: and first as to the duration of the disease of the ear. Dr.
Budd informs me, that the earliest history he had of any affec-
tion of the ear was, that two months before the fatal illness, the
boy had been kept from school for two days by a slight ear-ache,
but the attack seemed to go off. This attack of ear-ache fol-
lowed an illness supposed to be scarlatina, and it is probable that
the attack was the exciting cause of the urgent symptoms; but
considering the carious condition of the petrous bone, and the
presence of the abscess in the cerebellum, there can, it appears
to me, be but little doubt that the disease, in a chronic form, had
been in existence for a considerable period. In a letter to me,
Dr. Budd says, “It is difficult to find a satisfactory reason why
a carious condition of the posterior part of the petrous bone
should give rise to abscess in the cerebellum, and caries of the
superior part to abscess in the cerebrum ; but it seems to me
that the difficulties are fewer under the supposition that the
disease is generally propagated by the veins than under any
other. In the case of George Bell, the notion of propagation
by direct proximity was out of the question; for not only was
the carious hone at a considerable distance from the cerebellum,
but no morbid change of any kind could be detected in the
cerebral aspect of the dura mater covering the carious part.
Many other reasons, if necessary, could be given for believing
that in this and many similar cases, the veins were the channel
of the mischief. That it should have had (as under this suppo-
sition it would) to run counter for some distance to the current
of the blood is no real difficulty; since in the inflammation of
the femoral vein which is set up by diseased conditions of the
uterus, and still more by intestinal ulcer, we have undoubted and
frequent examples of such a course: it would at the same time
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be going too far to deny that in some cases, especially where the
abscess is seated in the brain, the disease is propagated by direct
continuity.” Several cases have been seen by me in which, in a
spot exactly corresponding with the cerebral mischief, the dura
mater was either ulcerated through, or manifestly diseased.
From the peculiar discolouration of the parts in many such
cases, I should suppose the putrefactive decomposition of the
carious discharges has much to do in the extension of the disease.
With regard to the mode in which the disease is propagated
from the ear, there appears to me no doubt that the dura mater
is affected by direct continuity. To the lateral sinus there seems
abundant evidence that it is communicated by the blood-vessels ;
and although it is impossible to disprove the statement of Dr.
Budd, that the disease extends to the brain through the blood
also, it has always appeared to me probable, that the existence of
an abscess in the bone has by sympathy caused a similar disease
to be developed in the brain. It is quite certain that it does not
take place by continuity, inasmuch as a considerable layer of
healthy brain often intervenes between the petrous bone and the
abscess in the cerebrum.

It has been before stated, that disease of the mastoid cells
produces death by causing suppuration of the lateral sinus, in-
flammation of the membranes of the cerebellum, or an abseess in
the substance of the latter ; cases are, however, sometimes met
with in which the pneumo-gastrie nerve is affected as it emerges
through the foramen lacerum posterius. A case of this kind
oceurred to Mr. Coe, of Bristol, and was brought before the
Bath and - Bristol Branch of the Provinecial Association, in
December 1854. I give it in Mr. Coe’s words :—

Case VIII. Disease of the mastoid cells, advancing to the lateral
stnus  and pneumo-gastric nerve. —“ An  out-patient of the
Bristol General Hospital came under my care, complaining
of running at the right ear, which had existed for some years,
and occasional paroxysms of acute pain in the ear and head
whenever the discharge ceased for a time, such being the case
at the period of application. Leeches were applied to the mas-
toid process, and warm fomentations to the side of the head, and
mercury was given internally. On the next day symptoms of
meningitis having come on, the patient was taken into the house.
He progressed favourably for some days; but afterwards began
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to complain of stiffness and pain in the right side of the neck,
and sudden attacks of difficulty of breathing, as if from spasm of
the glottis. There was a distinet rope-like swelling descending
from the base of the skull, down the side of the neck, in the
situation of the carotid sheath: it was very tender to the
touch.

““The diagnosis was caries of the posterior portion of the
temporal bone; meningitis; obstruction of the right lateral
sinus, either from extension of inflammation or from secondary
purulent deposit ; subsequent coagulation of blood in the internal
jugular vein ; inflammation of its sheath, with involvement of
the pneumo-gastric nerve, especially the inferior laryngeal nerve
(the phenomena of the irritation of this branch, being, at
any rate, more manifested than of any other portion of the
nerve).

“The correctness of the diagnosis was proved by the post-
mortem examination.”

Mr. Leonard, of Bristol, brought forward a case at the same
meeting, in which the pneumo-gastric nerve was implicated,
and it is interesting to find that the cases of these gentlemen are
considered by them corroborative of the opinion advanced by me,
“that the parts of the encephalon, secondarily affected in caries
of the petrous part of the temporal bone, vary according to the
situation of the caries.”

In concluding this account of the pathology of the mastoid
cells, let me glance at a peculiarity sometimes met with in these
cases, viz., their being attended with symptoms exactly resem-
bling remittent fever.

Dr. Griffin, in the Dublin Journal of Science, published two
cases of the kind. One of them, which is also cited by Dr.
Watson, is as follows :—

A young man, previously healthy, was attacked with fits of
shivering, accompanied by pain in the left side of the head. At
first the paroxysms were rather irregular, but they soon assumed
the form of tertian ague, coming on every other day, at about the
same hour; the cold fit commencing at noon, and lasting about
half an hour, followed by a hot stage of somewhat longer dura-
tion, and terminating in a profuse sweat. In the intermissions
the pain in the head was trifling ; there was no thirst nor heat
of skin, but he did not sleep. A tumour formed over the mas-
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rule, when the portion of necrosed bone is detached, although it
may be of considerable size, there is very little fear of injury to
the brain or the dura mater.

It is not always very easy to distinguish between disease in
the tympanic cavity and that occurring in the mastoid cells.
As a general rule, when the mastoid cells are affected, the pain
is referred to the region of the mastoid process, or to the back
of the head ; tenderness is experienced upon gently tapping or
pressing upon the mastoid process; the attacks of pain and
giddiness appear more in the shape of sudden paroxysms, and
the giddiness is more violent. It not unfrequently occurs that
there is no perforation of the membrana tympani, though the
disease in the mastoid cells causes irritation and catarrh of the
dermoid meatus.

The following particulars relate to what may be considered
one of the most favourable cases of caries of the mastoid
process.

Chlironic catarrh of the mucous membrane lining the mastoid
cells ; caries of the bowe ; vemoval of the dead portion ; recovery.
—Master W., aged 6, was brought to me on the 4th of Sep-
tember, 1833. His mother said, that four years previously,
he had an attack of scarlet fever, followed by discharge from
both ears, and by dulness of hearing. After the discharge had
continued for three months, with pain at the back of the head,
and frequent giddiness, an abscess formed behind the right ear,
which being laid open, a portion of dead bone was felt, which
gradually became detached and was removed. The discharge
from the ear continued. On examination of the right ear, the
membrana tympani was absent, and the meatus contained polypi.
In the left ear, the membrana tympani was perforated; the
mucous membrane of the tympanum was red, and poured out an
abundant discharge. Posterior to this ear was a small orifice,
through which, by means of a probe, dead bone was felt. This
was the upper part of the mastoid process, which, by slow
degrees, was detached and removed. After its removal, and
the constant use of the syringe and warm water, the discharge
disappeared.

A large number of cases, very similar in detail to the above,
might be added. Sometimes the head symptoms are slight, at
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others very marked. There is usually polypus in the meatus,
resulting from the irritation of the dead bone. If it seriously
interferes with the outward progress of the dead bone, the
polypus may be removed ; otherwise it will generally be found
to disappear after the discharge of the bone. In many cases
which have fallen under my notice, the portion of necrosed bone
has been removed from the meatus, without any incision being
made over the mastoid process: a plan which may usually be
adopted, since the membranus meatus is capable of being greatly
dilated, and the disfigurement is thus less than when an ineision
is made.

It not unfrequently happens, that the loss of a considerable
portion of the mastoid cells is unattended with any more serious
diminution of the hearing power than that accompanying
simple catarrh of the mucous membrane of the tympanum,
accompanied by partial or complete loss of the membrana tym-
pani. Paralysis of the portio dura nerve is, however, a not
uncommon result. This nerve, it will be remembered, passes
internal to the mastoid process, and is apt to become involved in
the disease of the bone, as in the following cases.

Catarrk of the mucous membrane of the {ympanum and
mastoid eclls after scarlet fever ; caries of the mmastoid proeess;
paralysis of the portio dura nerve.—Master C., aged 35, was
brought to consult me on the 8th of February, 1853. His his-
tory is, that seven months ago he had an attack of scarlet fever,
which was followed, a fortnight after, by a discharge from each
ear, the loss of the small bones, and complete deafness, so that
he does not hear a sound. On examining the right ear, the
membrana tympani and ossicles were absent, the mucous mem-
brane of the tympanum was red and thick, and pouring out a
copious discharge of mucus.

Left ear.—The meatus contains a large polypus, below which
is a portion of necrosed mastoid process, that moves on being
touched with a probe. The left portio dura nerve is paralysed.
The course of treatment recommended consisted in the use of a
syringe and warm water daily, and in the administration of
tonic medicines. In the course of a fortnight, the portion of
dead bone gradually worked its way to the orifice of the meatus,
and was removed ; it was about half an inch in length, and a
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patient was first seen by me, there is no doubt that both dura
mater and bone were affected.

Disease of the mastoid cells ; giddiness; great pain in the
head ; cured by the use of a sefon.—R. D. M., a clergyman, aged
42, tall and thin, and not robust, consulted me on the recom-
mendation of Professor Miller of Edinburgh. The history of
the case is, that since a child, after an attack of ear-ache, has
had discharge at times from the left ear until the age of 24 ;
from 24 to 32 had but one attack of pain and discharge; be-
tween 32 and 35 had several severe attacks of pain at intervals
of a few months; at the age of 35 had a severe attack of pain,
after which such attacks became frequent, and the discharge
became constant and fetid ; at times serous, at others purulent
or bloody. By degrees fits of confusion and giddiness in the
head supervened, leading to prostration of nervous energy, and
a constant feeling (to use the patient’s words) ¢ as if he were on
the brink of apoplexy.”

About four months previous to consulting me, he exerted
himself greatly in preaching on one occasion. On the same
evening, he afterwards sat listening long to a speaker in a
public debate, with his head resting on his right arm. On
rising up, he was seized with giddiness and a numb feeling in
the right arm, while his pulse was slow and labouring. He got
home with difficulty ; but, under the influence of rest and gentle
purgatives, he speedily recovered. About two months after-
wards the giddiness returned, but in a more persistent form,
accompanied by double vision. He had a foul tongue, palpita-
tion, and flatulency ; and there was a fixed pain in both sides
of the forehead over the frontal sinuses. The ordinary discharge
from the ear continued, and the numb feeling in the right arm
recurred, extending from the elbow to the fingers, and following
accurately the course of the ulnar nerve. At this time he was
treated with blisters behind the ears, but without much relief.
A month before the patient came to me he was under the imme-
diate care of Professor Miller, who stated that he was then
relieved by food and stimuli and the administration of tonics.
In a day or two the symptoms assumed a pericranic character ;
they were also intermittent, affecting the left side of the fore-
head, eye, and face, and were accompanied by stuffing of the
nostril on that side. The treatment was then changed to
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Fowler’s solution, with an anodyne embrocation ; and in ten days
the pain, giddiness, and uneasy feelings in the arm all passed
away. At the time of my seeing him he complained of occa-
sional swimming in the head, pain in the ear, and fetid dis-
charge, together with a sensation at the back of the left ear when
he walked, as if there were an empty drum there—a sensation
which was increased upon tapping the mastoid process. The
pain extends over the head from ear to ear, and also over the
back part of the head ; and when the discharge is very abun-
dant, he suffers from the extreme sensitiveness of a spot three
inches posterior to the upper part of the ear. When he presses
upon the left jugular vein, he feels a great weight at the back
of the ear, as if something would burst.

On inspection, the surface of the meatus was observed to be
red and denuded of epidermis; the upper and only visible part
of the membrana tympani was also red, and evidently fallen
inwards towards the promontory. The lower half of the mem-
brana tympani was concealed by a polypus. The discharge was
milky, and wery offensive. Upon slightly blowing the nose
with closed nostrils, the air passed through the Eustachian tube
into the tympanic cavity ; but it did not pass into the meatus ;
so that the membrana tympani was believed to be entire. The
power of hearing was so deteriorated, that the watch was
not heard; the crack of the nail was, however, distinctly
perceived.

The diagnosis formed by me was, that there was a collection
of pus, or of pus and mucus, in the cavity of the mastoid cells;
and that, probably, the dura mater covering their posterior
surface was partially affected. I had no doubt that the dis-
charge from the meatus was purely sympathetic, and the result
of the internal irritation ; it certainly did not come from the
seat of the disease,

Acting on this view of the case, I recommended perfect quiet,
tonic medicines, and a bracing air; while a constant discharge
was to be kept up, first behind the ear, and then between the
shoulders by means of blisters. This treatment producing but
partial benefit, in April 1852, about four months after first seeing
him, I ordered a seton to be placed in the nape of the neck.
For a time no good result followed, but in July the fetid dis-
charge began to dry up, the power of hearing greatly im-
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It is true that many persons live long, having had, during
the whole of life, a discharge from the ear without any disease
of the bone: others live many years with a discharge, but at
death the bone and dura mater are found affected, and might
under many circumstances have assumed an active form of
disease, ending in death. It is important, therefore, to be able
to form an opinion respecting cases of the kind. To do this, it
is first necessary to decide upon the source of the discharge. If
it arises from the dermoid meatus, the membrana tympani being
entire, there is, as before stated, most probably irritation in the
tympanic cavity or mastoid cells, of which irritation the dis-
charge is the symptom. Unless there were simply some ecze-
matous state of the meatus to account for the discharge, and
unless the hearing power were perfect, such a case should be
looked upon with suspicion, especially if attended with any
symptoms of brain or cerebral irritation. Again, if the dis-
charge issues from the tympanic cavity through a small or a
valvular opening, and it is requisife to blow the mnose foreibly
to clear out the tympanum, there probably is, or will be, some
affection of the bone, from the accumulation of the discharge.
If there is a large orifice in the membrana tympani, or that
membrane is absent; if there is no ulceration of the mucous
membrane of the tympanum ; if there is some power of hearing
remaining ; and if by pressing and tapping the region round the
ear, no pain is felt; and if there are no other symptoms of
disease in the ear or head, I think it may be assumed that there
is no disease of the bone; and that by attention to daily
syringing, and the other plans alluded to when speaking of
the treatment of these affections of the ear, there is a fair pros-
pect of the disease remaining confined to the mucous membrane
of the ear. On the other hand, it becomes a duty to state that
any negligence on the part of the patient, by which the dis-
charge should be allowed to collect so as to fill up the orifice in
the membrana tympani—a blow on the ear, an attack of fever,
or any severe illness, might cause an irritation in the ear, which,
if unattended to, might advance to the bone.
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The nervous apparatus of the ear is frequently injured also
from the effect of a general concussion of the body, in which
case the hearing power is often entirely destroyed. The well-
known instance of the late Dr. Kitto, who was rendered wholly
deaf by a fall from the top of a house when a boy, may be
noticed in illustration, and some others follow which have
fallen under my own observation.

Fatal deafness in the right ear, and partial deafness in the
left, following a fall from a horse—The Rev. R. F., aged 53.
During many years his hearing has been dull during a cold.
Five years before seeing me, he had a fall from his horse, and
the fall was followed by a discharge of blood from the right ear
for the space of two days, and subsequently of matter. For
some days after the acecident, the air whistled out of his right ear
whenever the nose was blown. Since the accident the right ear
has been entirely useless, and the left so deaf that he has to be
loudly addressed within a yard of that ear. There has also
remained a constant singing noise in the head. On inspection,
the hearing of the »ight ear was found to have been wholly
destroyed, and the membrana tympani presented an orifice, the
margins of which were opaque and uneven. Left ear.—The
membrana tympani was dull on its surface, and in parts
caleareous.

In some instances, slicht amelioration of the deafness follow-
ing the accident takes place, as in the next case.

Total deafness in the vight ear following a fall from a
phacton ; gradual improvement.—The Rev. J. L., aged 35, had a
deafness in the right ear during a cold four years ago. In the
same year he fell from a phaeton, and was unconscious for some
days. When he recovered his sensibility, he found that there
was a hissing sound, like that from a tea-kettle, in the right
ear, which was completely deaf. During two years, however,
subsequent to the accident, the power of hearing gradually
improved, so that the patient is able to hear a loud voice with
that ear. The noises still continue, and are aggravated by wine,
or by bodily or mental fatigue; when writing or studying,
these noises become overpowering, but in the morning are much
lessened. On inspecting the right ear, the air is distinctly heard
by me to enter the tympanic cavity, but the patient experiences
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no sensation in the ear when it enters. A loud ticking watch
is heard. When spoken to through a trumpet, loudly and
slowly, the voice is heard, but not till a second or two after the
word has been uttered. The membrana tympani was opaque.

The violent shock communicated to the nervous system of the
ear (most probably through the medium of the membrana fenestra
rotunda) in the act of coughing, sometimes produces deafness;
indeed, in some cases, hooping-cough seems rather to - cause
deafness by this means than by the ageney of poison.

Nervous system of the ear injured by violent counghing.—
Mrs. A. consulted me in 1851, and stated that a week pre-
vious to her wvisit, directly after coughing, she experienced a
pain in the left ear, which lasted for two hours, together with a
loud singing noise which has never ceased. She complains of
an unpleasant sensation as if sounds passed through the ear, and
is troubled with a sense of giddiness, and a feeling of confusion
in the head. Every step she takes sounds like the beating of a
drum. The membrana tympani was fallen in, and its surface
dull. The watch was heard only when in contact with the ear.
Means having been used to diminish the congestion of the
nervous apparatus of the ear, the distressing symptoms of ner-
vousness and giddiness disappeared, but the singing sounds
remained. _

The concussion upon the nervous system of the ear resulting
from loud sounds is a very common cause of deafness. Ina
previous part of this volume, when speaking of the functions of
the ossicles and muscles of the tympanum, it was shown that
the one use of the tensor tympani muscle is to render tense the
membrane of the fenestra rotunda, as well as that of the larger
membrane ; and in this tense condition the membrane of the
fenestra rotunda is thrown into vibratory movements of much
less extent than when it is in a relaxed state. When a loud
sound is anticipated, the tensor tympani muscle draws the
membrana tympani and the membrana fenestrae rotundee tense ;
so that, when the approach of a loud sound is expected, it rarely
injures the ear. On the contrary, however, when both mem-
branes are comparatively lax, the same sounds throw them into
very extended vibrations, and the fluid in the cochlea by the
magnified movements of the membrana fenestrae rotunde is so
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concussed as to injure, and often most seriously, the expansion
of the auditory nerve in the labyrinth.

Injury to the nerveus apparatus of the ear may be produced
by a variety of sounds. Cases have been seen by me in which
a cannonade at land or sea, or the firing a single cannon, has
produced the injury ; and others have occurred where an explosion
of gas, thunder, a pistol shot, or even loud shouting near the ear,
have resulted in the same effect ; but the most common cases
are those which follow the long-continued sport of shooting,
where the deafness almost invariably occurs in the left ear, which
is turned towards the gun during its explosion, and consequently
receives the direet concussion.

The treatment in recent cases, when the patient is suffering
from the immediate effect of the shock, consists in the removal
of the congestion by the application of leeches, or by cupping ;
by the administration of mild aperients ; by strengthening the
general nervous system as much as possible, and by securing the
ear against the effect of loud sounds.

Noises in the ears, deafness, and a jfeeling of deadness in
the head, following the sound of a pistol shot; wrelicf.— Mr,
C. 8., aged 45, a fortnight before consulting me, fired a pistol,
for the first time in his life, in the open air on a cold frosty
day. The concussion was instantaneously followed by a hissing
noise in each ear, but more especially in the right, and he also
felt a shock throughout the whole of the head, followed by a
“ feeling of deadness” in it. Since the accident he has been
dull of hearing, and has observed, among other things, that he
could not hear “the ring of money.” Leeches and mustard
plaisters were applied behind the ears, and small doses of
calomel and colocynth were administered. Tmmediate relief to
the head and ears followed the application of the leeches, and in
a week the hearing had improved, and the noises diminished.

Nervous apparatus injured by the wveport of a cannon.—
W. L. C., Esq., aged 73, about four months before consulting
me, his hearing being then perfect, was sitting in the open air
at Brighton, looking upon the sea, when a cannon near where he
sat was fired, without his having any idea of such a proceeding
being about to take place. The concussicn was immediately
followed by a singing in the ears, or rather about two yards
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from them, and a sensation as if water were rushing through
them. Since the accident he has heard a whisper very dis-
tinetly, but a loud voice causes unpleasant jarring sensations in
the ears, and deafness to all sounds. In another case, the ear
was “ benumbed” for some time after the patient’s child had

shouted into it.

Nervous apparvatus of the ear injured by very loud shouting ;
very distressing woises ;  great relicf.—When surgeon to the
St. George’s and St. James’s Dispensary, a poor man applied
to me for rvelief from deafness and very distressing noises
in the left ear. The latter had lasted several years, and the
patient, a strong muscular man, thinks they were caused by the
loud shouting he is obliged to practise as a hawker of fish.
These noises came on in the left ear, and after remaining there
some time advanced to the left side of the head; they have
increased lately, sometimes resembling ““a rapid tinkling,” at
others being like the driving of a sledge hammer; but most
commonly they resemble the roaring of the sea. When at their
loudest, as after exertion, the house seems to go round with him.
The ear is quite insensible to any sound but that of these noises.
The right ear is healthy. On examination the membrana
tympani of the affected ear was found to be opaque, and the air
passed through the Eustachian tube with a loud crackling. As
this was a local affection, as the patient was a strong man, and
as the symptoms were increased by any cause which inereased a
flow of blood to the organ, I determined to treat the case as one
of congestion, and accordingly ordered the patient to apply
twelve leeches below the ear, followed by a cantharidine cerate
dressed with unguentum hydrargyri, at the same time that the
outer half of the meatus was washed with a solution of nitrate of
silver sufficiently strong to produce desquamation. This was
followed by the use of a solution of chloride of zine (six grains
to the ounce) to the meatus, so as to cause a discharge. The
result of this treatment was satisfactory. The noises, the patient
says, “have not been so loud or nearly like it:” and ten days
subsequently to this report, he said that his head was much
better, and “he could do his work without being obliged to
give up.”

Nervous apparatus of the ear injured by the explosion of blad-
ders of gas.—J. B., aged 64, was admitted under my care at
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who were very deaf. It will be very interesting to ascertain by
post-mortem inspection the pathological condition of the ear
when subjected to such loud sounds, and some day perhaps the
opportunity will be afforded me of doing so.

(2.) The effect of the application of cold on the nervous apparatus
of the ear.

There are two classes of cases in which a diminution of the
temperature is found to be injurious to the ear: in the one cold
air, in the other cold water, is the agent producing the effect.
T have known engine-drivers to suffer from deafness after being
exposed to a cold blast, and huntsmen also who have had a
sudden “check” when very hot, and have then stood about
while a bitter east wind was blowing upon them. The effect of
the application of cold seems, in the first instance, to produce
congestion ; and then to lead to the symptoms of noise in the
ear and of deafness, which appear to depend upon a depressed
or depraved action, subsequent to and resulting from the con-
gestion. In what the depraved action consists, it is, however,
difficult to determine. The congestion often yields to the appli-
cation of leeches; and the depraved action is frequently dimi-
nished, sometimes wholly removed, by the use of gentle counter-
irritants, tonies, shower-baths, &e.

The first series of cases consists of those in which the injury
followed exposure to cold air.

Total deafiess in both ears following exposure to cold by
sleeping in the open air.—A farm-labourer, aged 28, was
admitted under my care at the St. George’s and St. James’s
Dispensary, in June, 1850, on account of complete deafness in
both ears. He said that eighteen months previously, after
sleeping in an open cart in which he was riding in the winter,
a usual practice with him, intense pain came on between the
right temple and ear, which was relieved by the use of veratrine
ointment. About three weeks after the exposure to cold the
deafness made its appearance, at first for a day or two only,
and then disappeared: in the course of a few days, however, it
recurred with increasing intensity and once more disappeared.
This recurrence and disappearance of the deafness ended after a
few more days in total and permanent loss of hearing. At the
present time he cannot hear a gun, even if fired close to the
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head. He complains of loud mnoises in the head, and of great
heaviness and sleepiness. All kinds of empirical treatment had
been tried on him ; oils of various kinds had been dropped into
the ears, with brandy and salt, and then hot baked salt behind
them ; every species of medicine had been given, and he had
been cupped and blistered at the nape of the neck, but without
producing any good effect. On examination, the upper part of
each membrana tympani was found to be red, the lower part
being concave and white ; air entered through the Eustachian
tube and caused a loud cracking sound. Some relief to the head
symptoms followed a discharge from each meatus, which was kept
up by the application from time to time of the chloride of zine.

Deafness and singing in the ears following exposure to cold while
skating—J. V., Esq., aged 49, consulted me in March, 1852,
His health was good, and his constitution strong. He stated
that twelve or fourteen years previously, while skating on a
bitterly cold day, a singing sound suddenly came on in the
left ear, which has remained ever since; being at times very
loud, and then much subdued. A few years after this exposure,
the left ear became gradually dull of hearing, and recently both
the singing and dulness of hearing have increased. The power
of hearing wvaries, but is not worse after fatigue or excitement.
With the right ear, the hearing distance was three inches; with
the left, half an inch only. Two leeches were ordered to be
applied below each ear, and the ears to be syringed with warm
water, the object being to remove congestion. This treatment
was followed by relief; but with the further progress of the case
I am unacquainted.

Two other cases of injury produced by the application of cold
air to the ear may be briefly alluded to. The first was that of a
gentleman, aged 21, who ten months before my seeing him,
being exposed to a very cold February wind, blowing in the left
ear, had a singing and pulsation ensue within that organ ; these
sensations are unaccompanied with deafness, and are worse while
in bed or reading. At times they wholly disappear. The
second case is that of a clergyman, aged 66, who having been
exposed to cold in a railway carriage, three years before my
seeing him, was subsequently attacked by a whizzing sound in
the left ear, which has never ceased. By sitting up late at
night, or by entering a warm room from the cold air, the sound
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by the conduct of one of her friends, and had often lain awake
at night indulging in sorrow, and that, at such periods, the
noises came on in increased force.

Another young lady, aged 19, is brought just after leaving
school, where she was well taken care of, and so liked by all,
that she even preferred school to home. Her parents stated
that six months before, without any apparent cause, their
daunghter had grown gradually deaf, and can at present hear
only when very distinctly spoken to, within a distance of two
or three yards. The deafness is worse during excitement.
There is no appearance of disease in the ears, and the girl is
strong, active, and healthy ; her nervous system is, however,
very sensitive, her feelings most acute, and she broods in silence
over slight mental troubles which would pass unheeded by
ordinary persons. Perhaps all attempts to find out the cause of
the deafness are in vain; and the parents go away with the
assurance from the medical man, that at the time the deafness
first appeared there must have been some cause of mental excite-
ment to call it forth. After the lapse of a shorter or longer
period, the medical man learns, perbaps, that at the time in
question the young lady at school suffered a great deal of
mental anxiety, owing to her religious views being in an
unsettled state.

These two cases are good types of the class of nervous
deafness now under comsideration. The causes may be very
numerous, and in some instances are but slight, compared with
the distressing symptoms which ensue; but it must be borne
in mind that, as a general rule, the nervous system has, from a
variety of causes, been allowed to sink into a weakened condition.
Thus the child may have been overworked, have suffered from
indigestion, had too little exercise or not enough sleep ; ventila-
tion also may have been defective. In a depressed state of
health from any of these causes, an apparently slight additional
cause may produce the injurious effect on the nervous system
which has been indicated. Sometimes there is no diminution of
the hearing power, and the patients complain not of deafness,
but rather of singing noises, which are increased by any mental
excitement. In some cases the noises are not constant, but only
appear after mental emotion : the slightest unpleasant thoughts
are sometimes sufficient at once to induce the noises.
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bed at eight o’clock, and sleep until he awoke of his own accord.
The result was, that for several successive nights, he slept for
fourteen hours, and by degrees the number was reduced to ten,
which was his usual allowance for three weeks, at the end of
which time he returned to me, when, to the gratification of all,
it was found that his hearing was nearly restored, and he was
no longer styled “the deaf boy” at school. This patient has
been seen by me twice or thrice since, at considerable intervals,
in consequence of the deafness returning ; but each time it was
evident that the nervous system had been too much exhausted,
and the administration of quinine, with less work, and an
increase in the amount of sleep, soon restored the hearing.

Total deafiness produced by the nervous shock consequent upon
suceessive accouchements.—Mrs. B., aged 40, pale, and of a
nervous temperament, consulted me in 1850, on account of com-
plete deafness in both ears. She stated that she had married in
India ten years previously, and at the time of her marriage she
could hear perfectly well. On the occasion of her first confine-
ment, previous to which her hearing was still perfect, she suffered
a good deal from exhaustion, and this was followed by a great
degree of deafness, so that she could scarcely hear what was
said to her, even when the voice was much raised. Upon getting
up, and growing stronger, the deafness was so much relieved
that she merely required to be spoken to a little louder than
nsual. During each successive confinement in India, amounting
in all to four, the deafness greatly increased, and after each
recovery became more permanent, until, on the last occasion,
she remained as deaf as at present, when she is obliged to have
recourse to signs. Indeed, she has never heard the voices of her
younger children, and can only by the movements of their lips
nnderstand thewr words.

Debility of the nervous apparatus of the ear arising from over-
exhaustion in India.—Captain T., aged 40, came home from
India in 1858, having undergone great fatigue, and his health
having been greatly shattered, while his hearing power had so
much diminished, that when he consulted me I was obliged to
speak very distinetly within a yard of his head. He complained
of constant loud singing in the ears, which was increased by the
slightest exertion. On examining the ears, no alteration from
the normal condition could be detected, and the Eustachian
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creasote, or of morphia, or of both together, were productive
of great improvement.

Nervous deafness relieved by creasote and morphia.—Miss
M., aged 29, in good health, but very easily excited, con-
sulted me in January 1859, on account of deatfness. Four years
previously her left ear gradually became deaf, accompanied with
noises very difficult to describe, but something like a whizzing,
and these noises were increased by any external mnoise, or if she
felt nervous, tired or excited, and were worse at night. In a few
months the right ear was also affected in the same way. In both
the deafness was gradually increasing. This deafness was also
accompanied by a sudden loss of voice after she had spoken a
few words. The only cause to which she can ascribe the deaf-
ness was the habit of going for many hours without food, and
then eating very rapidly. She had been treated by blisters,
whose use had been followed by a rapid advance of the deafness,
and she had been told that her case was incurable. At the
time of her first consulting me, it was requisite to speak loud
within a yard of her head, and she was deaf to all general con-
versation. On examination, each membrana tympani had a per-
fectly natural appearance, and the Eustachian tubes were healthy.
The ¢reatment consisted in using gentle counter-irritation over
each ear, the back of the neck, and down the spine, and in
administering creasote and morphia, in doses of two or three
minims of the former to one-twelfth of a grain of the latter,
twice daily. This treatment wus continued perseveringly for
four months, at the same time that every measure for restoring
the general health as respects food, exercise, and diet, were
resorted to, and at the end of the treatment the hearing power
was so greatly improved that she could both hear and take part
in general conversation.

Cases of nervous affection of the ear sometimes occur in which
the chief symptom is pain; the treatment does not differ from
that of the last class of cases.

Pain in the left ear, accompanied by diminished power of
hearing, following over-fatigue.—DMiss T., aged 25, pale and not
strong, was brought to consult me, in May 1856, on account
of a pain in the left ear; this pain had made its first appear-
ance about a year before, after the patient had undergone
considerable fatigue by attending several evening parties in












37 b THE DISEASES OF THE EAR.

the dressing forceps; and after it had slipped once or twice,
owing to its hardness and smoothness, it was extracted by em-
ploying force and a twisting motion, so as to favour its coming
in a proper direction. For a few seconds after the removal
dark venous blood flowed rather freely. As a precaution, he
was kept in bed for a week ; by degrees the discharge lessened,
and the ulcer of the tube cicatrised. No untoward symptoms
arvose; and in the end of September, except from the paralysis
of the face, the deafness, and a trifling discharge from both ears,
he left the hospital in good health.”

Deseription of the specimen.—The density of structure, weight,
and shape of the portion of bone last removed, at once showed
that it formed nearly the whole of the petrous portion of the
temporal bone. It was of irregular cylindrical, or rhomboidal
figure ; it measured one inch in length ; its average thickness
in various directions was half an inch ; it weighed twenty-two
grains.  On one side, nearly in its centre, was an opening and
cavity with well-defined borders and walls, which was recog-
nised to be the meatus auditorius internus. The depth of the
meatus, from the margin to the thin perforated plate through
which the auditory nerve penetrates into the labyrinth, was
three-fifths of an inch; and as that is the full depth of the
cavity 1 its normal state, it was thereby shown that the whole
of the internal meatus was included in the specimen. At the
bottom of the meatus could be seen the commencement of the
canal for the portio dura. On the side of the specimen in rela-
tion with the brain, the surface presented the cancellated
appearance peculiar to the diplée ; whence it was coneluded that,
in the detaching of the necrosed part, the process of separation
had taken place in the diplée—that the cortical layer had
retained its vitality, and, remaining in contact with the dura
mater, had served as a barrier to prevent disease from extending
to the cerebrum. On turning the bone round to view it in
its opposite aspect, the side then exposed was seen to be the
internal wall or boundary of the tympanic cavity ; it was easy
to distinguish the * promontory,” having above it the * fenestra
ovalis,” and below it the “fenestra rotunda;” the two latter
openings were broken and irregular, and through the enlarged
holes thus produced the interior of the * vestibule,” with its
fossee, the cochlea, modiolus, and lamina spiralis, somewhat
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injured, were seen. At the posterior part of the specimen por-
tions of the semicircular canals, broken off near their junction
with the vestibule, stood up distinctly into view.

In other instances, although the brain is seriously implicated,
the patients recover, as in the following case quoted from Mr.
Wilde. He says: “I am indebted to Sir Philip Crampton for
an examination of one of the most extraordinary pathological
dissections of diseased bones perhaps in existence, consisting of
the entire internal ear, cochlea, vestibulum, and semicircular
canals, with a small portion of the inner wall of the tympanum,
which he drew forth from the meatus of a young lady who, after
the most urgent symptoms of inflammation of the brain, with
paralysis of the face, arm, and leg, and total deafness of one side,
recovered from the bad symptoms and the paralysis of the
extremities after a copious discharge from the ear. This dis-
charge, the paralysis of the face, and deafness, continued some
time, accompanied by oceasional attacks of pain in the ear, till
one day Sir Philip, perceiving a portion of loose bone lying deep
in the cavity of the meatus, drew forth the specimen from which
the illustration in the volume was made. It does not appear that
the hard external enamel of the bone was affected, but the scala
cochles is far more beautifully displayed than could possibly
have been done by art.”

In the following case, which, on several grounds, is one of
great interest, the disease advanced through a carious orifice in
the semicireular canal to the labyrinth.

Disease in the tympanic ecavity, evtending through a earious
orifice in one of the semiciveular canals fto the labyrinth, and
thence by the auditory and fucial nerves to the brain.—On the
28th of March, 1851, T was called in by Mr. Such, of Dalby-
terrace, City-road, at the request of Mr. Coulson, who had also
seen the patient, to see a German gentleman, aged 26, the
history of whose case I found to be as follows :—He was of a
robust constitution, and had generally enjoyed the best of
health : indeed, even when first seen by me, he had the appear-
ance of a stout healthy man. Between four and five years
previously, he complained of occasional pain in the right ear,
which was usually followed by a discharge that by degrees
became constant. Three weeks before my seeing him, he suf-
fered from a severe attack of pain in the head, which ceased on
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the occurrence of an increased quantity of discharge. Nothing
parficular happened further until ten days previous to my visit
(excepting a sleepless state at night), when he was suddenly
seized with a violent pain in the head, which the ordinary
remedies failed to relieve ; and by degrees this pain extended to
the back of the neck, and as low as the sixth dorsal vertebra.
About the same time there was paralysis of the right facial
nerve. For several days there had been a continual shivering
fit about two o’clock r.m. Omn the evening of the 28th, at

which time I saw him, he was suffering from great pain at the

back of the neck; was very restless, particularly at times, but
talked quite sensibly ; the right facial nerve was paralysed; he
squinted, and the pulse was 85. The external meatus was
nearly filled by a polypus: the discharge was very fetid and
abundant. A large blister was ordered to be applied to the
nape of the neck ; the ear to be frequently syringed with hot
water ; and, as the patient was very sensitive to the action of
mercury, a quarter of a grain of grey powder, with three grains
of extract of henbane, were administered every two hours.

March 29th, 9 p.m.—The mercury has already caused great
tenderness of the gums. The symptoms have materially in-
creased ; the pain at the back of the head was very violent this
morning, the squinting continues, and he sees double. At three
o’clock to-day he became insensible, but was roused by a loud
noise, and spoke rationally for a minute or two, but then re-
lapsed into a state of incoherency. Pulse as yesterday ; respira-
tion oppressed and low; face and head congested and blue; dis-
charge from the ear abundant and fetid. Leeches were applied
below the ear.

March 30th.—Slight relief followed the application of the
leeches, but the patient soon grew rapidly worse. The right
side of the body became paralysed, the breathing stertorous, and
the face livid. Insensibility gradually came on, and he died
at 6 r.u.

Autopsy, twelve hours after death—With the exception of a
large quantity of chocolate-coloured fluid in the lateral ventri-
cles, the cerebrum was healthy, as was also the cerebellum.
The arachnoidal surface of the dura mater, covering the superior
and mastoid surfaces of the petrous bone, was in a healthy state ;
but upon removing it from the bone, over two small portions of
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towards the cavity of the cerebellum and also in contact with
the dura mater, which membrane, as before stated, was, at the
points referred to, thick and soft. The ossicles were present,
and the stapes adhered with its usual degree of firmness to the
circumference of the fenestra ovalis. On laying open the cavity
of the vestibule, it was found to be full of a dark-coloured pus,
having a fetid odour; the semicircular canals were also full of
similar matter, and the osseous wall of the superior canal was
carious at two or three points. This purulent matter extended
from the vestibule and cochlea to the meatus auditorius internus.
While carefully examining the external semicircular canal,
where it makes a bulging in the tympanic cavity, a small
carious aperture, not larger than a small pin’s head, was de-
tected in it, which contained fetid pus, and was the only medium
through which disease could have been transmitted from the
tympanie cavity to the vestibule.

CARIES OF THE EXTERNAL SEMICIRCULAR CANAL. A HBRISTLE 18 PLACED
THROUGH THE APERTURE IN THE SEMICIRCULAR CANAL, SHOWING THE
COMMUNICATION BETWEEN THE VESTIBULE AND THE TYMPANIC CAVITY 3
THE UPFER WALL OF THE TYMPANUM HAS BEEN CUT AWAY.

I have described this case as one of disease originating in the
* tympanic cavity, and extending thence to the vestibule, in-
wards, and to the meatus, outwards. The grounds for my
belief that the disease originated in the tympanic cavity are
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various, In the first place, it is very rare for suppuration to
originate in the labyrinth, nor do I recollect ever to have met
with a well-marked case of the kind: and had it, in this in-
stance, originated in the labyrinth, it would most probably have
produced death before it reached the tympanum. In the second
place, the tympanum is, as has been stated, a frequent seat of
disease ; and the presence of the undetached portions of necrosed
bone indicates long-standing disease.

The nature and progress of the disease would appear to have
been the following :—When it first made its appearance, it was
probably one of catarrh of the mucous membrane ; the quantity
of mucus secreted was too large to admit of its entire escape
through the Eustachian tube; the membrana tympani was
consequently pressed upon, and, instead of ulcerating and allow-
ing the matter to escape externally, became itself much thick-
ened and very rigid; the secretion being thus confined in the
tympanic cavity, produced caries of the bone and penetrated
the labyrinth. There can, it seems to me, be no doubt, that
had the membrana tympani been partially destroyed, and free
egress been in that way afforded to the secreted matter, the
disease in the bone might have been prevented, and the life of
the patient by that means saved.

Another opportunity was kindly given to me, by the late
Mr. Avery, of seeing the post-mortem, and making a careful
dissection of the ear, in a second case of disease advancing from
the tympanum to the labyrinth. In this instance, the medium
of communication was the fenestra ovalis, which had been left
open after the removal of the stapes by ulceration.

Ulceration of the tympanic mucous membrane :  ertension
of disease to the labyrinth through the fenestra ovalis.—James
Warner Smith, aged 17, a sailor, was admitted into the Charing
Cross Hospital, on the 14th of January, 1846. The history of
his case was, that at five years of age he had an attack of
measles, followed by an abundant discharge from the left ear,
from which he has never since been perfectly free, although
occasionally the quantity was very small. He had usually
enjoyed good health. Three months previously, when off the
Cape of Good Hope, he was up aloft during a gale, and lost his
cap. Great pain in the ear followed this accident, and the
quantity of discharge increased. There have been many attacks
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in the posterior corner of the right, and in the inferior of the
left, were two patches of bright yellow lymph, as large as half-
a-crown, which were covered by a thick creamy purulent fluid.
The third ventricle contained a dark clot of blood, of the size of
a small walnut, which could be traced into the fourth ventricle,
where there was also a small coagulum. The commissura mollis
was broken down. Surrounding the lower part of the com-
missure of the optic nerves, and covering the pons Varolii,
erura cerebri, medulla oblongata, and upper part of the medulla
spinalis, was a layer of pure yellow pus and lymph, nearly half
an inch thick ; it embraced the nerves at the base of the brain to
their passage through their several foramina. The parts in direct
contact with this layer were very soft. Under the pia mater,
where the right anterior lobe rests on the orbital plate of the
frontal bone, there was a patch of effused blood, the size of a
shilling. The dura mater covering each petrous bone was
healthy, and the exterior of the bone did not present any
appearance of disease. On examining the cavity of the ear,
the membrana tympani was found to have been destroyed by
ulceration, and all the ossicles had disappeared. The tympanic
cavity was full of the most offensive secretion, and its lining
membrane was ulcerated. The fenestra ovalis was open, and,
in the cavity of the vestibule, similar matter was found to that
in the tympanum. The whole of the natural membranous
labyrinth had been destroyed. The auditory nerve was tume-
fied, and of a dull livid colour, the disease having evidently
advanced to it through the eribriform floor of the internal
auditory meatus, and thence to the base of the brain,

It is to be remarked, that in this case there appeared to be
no obstacle to the free egress of the matter, except the accumu-
lation of thick masses of it in the cavity of the tympanum.
It is far from improbable that, in cases of ulceration of the
mucous membrane of the tympanum and loss of the stapes, the
thick secretion in the tympanum may be quite sufficient to
cause the disease to advance inwards. The case is also another
illustration of the necessity there exists for frequently washing
out the tympanic cavity with warm water. It is, however, no
doubt possible, ere the stapes is removed, for the disease to
advance to the vestibule without the agency of the pent-up
matter in the tympanum.
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Besides the two cases just described, I have met with two
others; and as these four cases are the only instances I have
found on record of this peculiar form of the disease, brief parti-
culars of the two latter are subjoined.

The first of these cases occurred in the practice of Mr.
Streeter, and was laid by him before the Westminster Medical
Society on the 13th January, 1844.

Discase extending from the tympanic cavity fto the labyrinth,
and thence to the medulln oblongata and the base of the brain.—
The patient was a lady, aged 42, who had been deaf in the
right ear since the age of seven, but from what cause was not
known. Two or three months previous to her death, she became
affected with a severe headache, for which a blister was applied
at the back of the neck. Nothing serious, however, was thought
of the matter until the 17th December, when the severity of the
pain so increased as to become of a maddening character, and
almost to produce delirium. The right portio dura nerve was
paralysed, and there was severe pain down the spine, which was
attributed to a fall received when getting out of bed. The pulse
did not warrant active depletion, but two or three leeches were
applied behind the affected ear; a large poultice was applied over
the face; the ear was gently syringed with warm water, and saline
medicines were ordered. On the 18th she had some sleep in the
night, but complained of an almost intolerable pain in the back.
The catamenia now appeared, and the cause of the pain remained
obscure. She was quite sensible, the pupils acted, but the
cornea on the affected side had begun to ulcerate. There was a
slight discharge from the right ear, and the left had become
somewhat deaf. It was thought that a hole could be observed
in the membrana tympani: calomel and opium were adminis-
tered.

December 19th.—She has slept better and remained some-
what improved until five or six in the evening of the 21st, when
she was suddenly seized with coma, and continued in that state
until the following morning, when she died.

Autopsy.—0On examining the brain, slight sub-arachnoid effu-
sion and vascularity of its surface were found, as also some
increase of vascularity in the interior; but there was no effusion
in the ventricles. An abscess was discovered in the tympanum
and labyrinth, and there was a counter-abscess, about the size of
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a large pea, in the condensed arachnoid and pia mater,
occupying the fossa where the facial and auditory nerves
proceed, from the junction of the medulla oblongata with the
pons Varolii and cerebellum. Pus was effused beneath the
arachnoid and pia mater, investing the right side of the upper
portion of the medulla oblongata, and the adjoining part of the
right lobe of the cerebellum, to about the extent of a square
inch ; but there was neither softening nor apparent lesion of the
proper cerebral tissue beneath.

- The exact condition of the tympanic cavity and labyrinth is
not detailed in the above notes by Mr. Streeter ; but there can
be no doubt that the disease (most probably ulceration of the
mueous membrane) had extended from the tympanum to the
vestibule, either through the fenestra rotunda or ovalis, or by
means of an orifice in the osseous wall of the labyrinth. The
state of the portio dura and portio mollis nerves is not stated ;
but judging from the records of other cases of a similar character
to the present, these nerves must have undergone some morbid
change and communicated the disease to the base of the brain.

- The remaining case is taken from M. Itard’s work,* and is as
follows :—A man, aged 22, five weeks before his death, com-
plained of tooth-ache: this was followed by febrile symptoms,
On the twelfth day after the attack, discharge took place from
the left ear, but symptoms of cerebral irritation increased until
his death.

Autopsy.—Over the convex surface of the brain, and in its
substance, were a number of small purulent deposits. The cere-
bellum was similarly affected, but in a less degree. The auditory
and facial nerves were in a state of suppuration, and almost
wholly destroyed : pus was also found in the internal auditory
méatus, the vestibule, cochlea, and semicircular canals, and the
tympanic cavity.

The treatment to be pursued in these cases is similar to that
recommended in cases of disease of the tympanum and the
1astoid cells.

* Traité des Maladies de I'Oreille, 1821, Tome i. p. 254, Obs. 22,



CHAPTER XVII.

MALIGNANT DISEASE OF THE EAR.

ORIGIN IN THE MUCOUS MEMBERANE OF THE TYMPANUM — DESTRUCTION OF THE
FETROUS BONE—SOMETIMES MISTAKEN FOR FPOLYPUR—OPERATIONS TO EE
AVOIDED—BERAIN AND DURA MATER INVOLVED—TREATMENT.

Cases of malignant disease, advancing from the ear towards
the brain, appear to be of rare occurrence. So far as my own
experience and the aid of published cases permit me to judge, it
appears most probable that the part of the ear in which malig-
nant disease usually originates, is the mucous membrane lining
the cavity of the tympanum. After the diseased growth has
destroyed the membrana tympani, it advances through the
external meatus to the outer orifice, where it shows itself in the
shape of a small tumour, which has sometimes been mistaken for
a polypus, and the removal of which has caused h@morrhage
and an aggravation of the symptoms. At the same fime that
the disease advances outwards, it also encroaches upon the whole
of the parts surrounding the organ of hearing. The osseous
walls of the meatus externus and of the tympanic cavity are
wholly destroyed; the outer part, and even the whole of the
petrous bone, are converted into a mass of disease; the lower
part of the squamous bone also disappears, and the tumour
advances into the cavity of the skull, where it destroys life,
either by its pressure upon the brain or its blood-vessels, or by
involving the brain itself in the disease.

This malignant disease is sometimes of the nature of fungus
heematodes ; at other times it has the characters of encephaloid
disease.  This affection oceurs at various periods of life: the
ages of the three patients to whose cases reference is about to be
made, were respectively 3, 18, and 85; the progress is very
rapid generally, and forms a marked contrast with those cases of
chronic disease of the ear advancing to the brain, to which
attention has hitherto been drawn.



MALIGNANT DISEASE OF THE EAR. 387

Sophia W., aged 35, a single woman, was admitted under my
care into St. Mary’s Hospital, on the 14th July, 1854. The
history, as given by herself, is, that after a severe cold, a year
previously, the right ear suddenly became painful, though the
pain was not very severe. Since the above period, the pain has
been gradually increasing, accompanied by a tumefaction of the
right side of the face. Six months ago a red growth was
removed from the tube of the ear, which the surgeon considered
to be a polypus, and since then she has had at times a good deal
of bleeding from the ear. Lately the pain has greatly increased,
and has extended over the side of the head and the face ; a small
round swelling has also appeared at the orifice of the ear. On
examination, the external ear was observed to be much redder
than natural, and somewhat hypertrophied ; and the orifice of
the meatus was closed by a red tumour, about the size of an
almond, upon pressing one side of which a small quantity of
sanious discharge issued from the meatus. The integuments
around the ear, for the distance of an inch and a half, were red,
soft, and somewhat elevated above the surrounding parts by a
tumour beneath them. The left portio dura nerve was com-
pletely paralysed; there was much pain of a pricking and
shooting character complained of in the region of the tumour,
and this at times extended inwards to the brain. The treat-
ment consisted in occasionally applying a leech or two in the
region of the ear, so as by diminishing the congestion, to relieve -
the pain; small doses of morphia were frequently administered,
and the general health supported; the meatus was frequently
syringed with warm water, and emollient applications made to
the tumour. These remedies, however, led to very transient
amelioration of the symptoms; though the pain would some-
times subside, the patient was subject to frequent and severe
relapses. She was able, however, to walk about the ward, and a
few days previous to her death expressed a wish to leave the
hospital in order to visit her friends in the country. On the
23rd of October, she did not complain more than usual of the
pain in the face and head, but on the 24th and 25th there were
symptonis of considerable cerebral congestion, she wandered a
good deal, and the head was evidently a source of great distress
to her. The symptoms of congestion gradually increased, and
she died on the 28th of October.

cc?2
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Autopsy.—The integuments of the external ear, and those
covering the tumour, were red and tumefied. Upon reflecting the
ear and the integuments from the tumour, a large mass was
exposed, which extended from the posterior part of the mastoid
process, posteriorly, to the body of the malar bone anteriorly,
and also from half an inch below the squamous suture to the
angle of the inferior maxilla below. The tumour was intimately
connected with the integuments, and of a reddish white colour.
It presented different degrees of consistence, being in front,
where it swrrounded the ascending ramus of the lower maxilla,
quite hard and firm like the pancreas, while more posteriorly it
was softer ; and deeper towards the styloid process, there was a
large quantity of a white creamy fluid. DBoth anterior and
posterior to the external auditory meatus, the tumour contained
small spicule of bone. The mastoid process was involved in the
disease, and was reduced to some detached masses of bone in the
middle of a portion of the tumour. The osseous meatus
had wholly disappeared, and the remains of the membranous
meatus could scarcely be distinguished, its walls having become
so much involved in the diseased mass. The only remains
of the tympanic cavity were some portions of the mucous mem-
brane, having a dark livid hue, with distended blood-vessels,
and small red growths attached to it. Not a remnant was left
of the bony cavity. The whole of the squamous bone, from
_ an inch below the squamous suture, and the whole of the outer
part of the petrous bone, had been destroyed, so that the apex of
the petrous bone had no connexion with the squamous. The tumour
had advanced inwards to the cavities of the cerebrum and cere-
bellum, through the aperture formed by the destruction of the
squamous and petrous bones. In the middle cerebral fossa
was a reddish white tumour, of about the size of a small pear,
which consisted of two portions, one below, and the other above,
the dura mater. The part below the dura mater was directly
continuous with the external tumour, while the large portion
above seemed to be an independent growth from the free surface
of the dura mater, and connected to the larger mass of the
tumour by blood-vessels only. The upper part of this portion of
the tumour was adherent to the lower surface of the left middle
cerebral lobe, which was softened to the depth of half an inch.
The part of the tumour posterior to the petrous bone, and
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beneath the tentorium, was somewhat smaller and less prominent
than that just described in the middle cerebral fossa, was wholly
confined to the interior surface of the dura mater, and must
have almost entirely arrested the circulation in the lateral sinus.
The whole of the cerebral veins and sinuses were very much dis-
tended with dark-coloured blood, but there was no appearance of
disease in any other part of the cerebral substance than the
softened portion of the inferior lobe.

On examining the tumour by the aid of the microscope, the
harder portions were found to consist of very delicate fibres and
nucleated cells, while the softer parts and ecreamy fluid swere
almost wholly composed of nucleated cells, circular, fusiform, and
angular.

There appears every reason to believe that, in this case, the
disease originated in the tympanic cavity. It will have been
seen that the seat of the pain, when first complained of, was the
ear. This was followed by a growth from the meatus, similar to a
polypus, and then by paralysis of the portio dura nerve. From
this centre the disease seems to have spread in all directions,
destroying every structure which it approached. In the prepara-
tion, a large portion of the osseous wall of the cranium is seen to
be absent, so that, by pressing upon the tumour during life, the
contents of the cerebral cavity were also subject to pressure.
Unfortunately in these cases, little can be done even to alleviate
the sufferings of the patient. Local depletion by leeches applied
to the vicinity of the tumour, hot fomentations and the adminis-
tration of opiates, appear to be the only remedies capable of
doing any service. It is nevertheless of the utmost importance
to be able to decide upon the nature of the disease whenever it
does oceur, since measures will at least be refrained from that
are calculated to aggravate the disease, and no operation will be
attempted. In the case in question, it is possible that the remo-
val of part of the tumour, which was thought to be a polypus, did
material injury, by causing the disease to advanee more rapidly.
Those who are careful will have no difficulty in distinguishing
between an ordinary polypus growing from the walls of the
meatus, and a portion of tumour similar to that of the case under
discussion. The polypus is smooth and globular, and not covered
by epidermis; neither does it present an ulcerated surface, such
as would be disclosed by a portion of encephaloid tumour when
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it exists and gives off secretion. Again, in cases of polypus
growing from the external meatus, there is very rarely any tume-
faction of the ear or integuments, such as is found in malignant
disease. The observation, so frequently made by me, may here
be repeated, that as polypoid growths are so often symptomatic
of the existence of irritation within the tympanie cavity, and are
sometimes co-existent with disease of the hone, great caution
should always be used previous to proceeding to extirpation.
By referring to a very interesting case of malignant disease of
the ear, published by Mr. Wilde at page 206 of his treatise
on Aural Surgery, it will be found that he also lays much
stress upon the necessity of being careful ““in meddling with
morbid growths of long standing, without being fully satisfied
as to their nature, and the place from which they grow.” The
cause of death in the patient whose case has here been con-
sidered, appears to have been congestion of the brain, produced
by the pressure of the tumour on its substance, as well as upon
the lateral sinus.

The second preparation illustrative of the effects of malignant
disease of the ear extending to the brain, which has to be
described, was laid before the Pathological Society of London,
in 1850, by Mr. Cooper Forster, to whom I am indebted for the
specimen. The particulars, copied from the Transactions of the
Pathological Society, are as follow :—

“ A strumous lad, aged 19, was knocked down by a cab nine-
teen months before his death, and struck on the right side of his
head. He soon afterwards became deaf, and suffered severe
pain in the right ear; the part became slightly swollen and
excessively tender, especially over the mastoid process. The
swelling did not increase, but the pain in the head was most
intense, and paralysis of the right portio dura nerve took place.
No great change occurred until within the last six months,
when, from another blow on the same spot, the disease seemed
to become more active; the side of the head, from above the
temporal ridge to two inches below the ear, became enormously
enlarged and tender ; and the external ear appeared as though
pushed away from the side of the head. He experienced great
difficulty in swallowing solid food, and was also unable to speak.

“ About two months before his death, the swelling began to
fungate and slough, profuse hsemorrhage occurred at intervals,
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and sloughing very rapidly took place, and at last laid bare the
pharynx. To such an extent, ultimately, had the destructive
action taken place, that a large chasm formed around the ear,
leaving that organ completely isolated. No brain symptoms
occurred. The profuse heemorrhage and constant drain of pus
quickly destroyed him.

“ Autopsy.—The brain appeared perfectly healthy except at
the lower part of the right hemisphere, which was pulpy and
very soft. The softening was, without doubt, occasioned by the
upward pressure of a hard scrofulous-looking mass, attached to
the petrous portion of the temporal bone, through the interven-
tion of the dura mater, from which it seemed to spring. The
mass pressed upon the bone below, and appeared as though in-
clined to force its way downwards, through the temporal bone,
at the junction of the squamous with the petrous portion, a great
part of the latter being completely absorbed. Some new bone
had formed at the inner side, and the whole of the exterior was
occupied by a sloughy mass and carions bone (as seen below),
the surrounding parts being very hypertrophied ; no vestige of
meatus or mastoid cells could be discovered : the lateral sinus
was filled by a coagulum.”

From the history of the case just cited, and an examination
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of the preparation, there is no doubt on my mind but that the
nature of the disease was malignant, very probably encephaloid,
and that it commenced in the tympanic cavity. It will have
been observed, that the early symptoms indicated that the
disease was in the ear, both by the pain experienced there, and
by the presence of deafness. If the preparation be carefully
inspected, it will be seen that the largest amount of destruction,
and the most marked appearance of disease, are around the tym-
panic cavity ; from which the progress seems to have been
dowwards to the pharynx, upwards to the outer surface of the
squamous bone, and lastly, inwards and upwards to the cavity
of the skull. The orifice communicating between the disease
without and that within, is, however, very small in comparison
to the extent of the disease externally, and the internal surface
of the bone is much less affected than the outer. That the
disease was malignant is shown, I think, by the bleeding and
fungoid character of the soft growth, and the peculiar expanded
and spiculated state of the bone.

The third case is one published in the eleventh volume of
the Edinburgh Medical and Surgical Jowrnal, by Mr. Wishart,
and called by him a case of fungus heematodes. The subject
was a child three years old, in whom, after suffering for some
weeks from severe pain in the right ear, followed by discharge,
a tumour appeared surrounding the ear, and which speedily
ulcerated, discharging a large quantity of fetid bloody matter;
haemorrhage also frequently occurred. The child died within
fifteen weeks after the appearance of the disease. On a post-
mortem examination, the tumour was found to be as large as
the child’s head ; externally it had caused the destruction of
the condyloid process of the lower jaw; the zygomatic process
was also gone. The tumour had advanced inwards, destroying
the whole of the petrous bone, and extended upwards, through
a large orifice in the squamous bone, so as to form a depression
on the middle lobe of the brain, which was in other respects
quite sound.

As bearing upon the subject, I may as well give briefly the
particulars of a case of disease of the petrous bone which
occurred in the practice of Mr. Part of Camden Town, to
whom I am indebted for the preparation. The patient was
a clergyman, aged twenty-five, subject for five years to a dis-
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charge from the right ear, with occasional pain. A year before
his death an abscess broke behind the ear, which discharged
at times. About a fortnight before his death he suffered from
severe pain in the head and vomiting, and had paralysis of the
right portio dura nerve. He was not relieved by any treatment,
and the head symptoms increased until his death. On a post-
mortem inspection, a cavity was found in front of the ear, and
another beneath the temporal muscles; both contained a soft
caseous substance. The whole of the petrous bone, a portion
of the basilar process of the oceipital and of the sphenoid, were
found degenerated into a soft cheesy mass. The malar bone
was destroyed, and the mastoid process occupied by the disease.
The ventricles contained three ounces of bloody serum ; the
arachnoid was much injected; while between it and the pia
mater was a layer of very yellow pus, extending along the base
of the brain. In the middle lobe of the brain was an abscess
containing upwards of an ounce of very fetid greenish pus;
and a second abscess existed in the middle of the posterior lobe.
If the preparation be examined, as in the preceding cases, there
will be found to be a large aperture in the squamous bone, and
the petrous and mastoid bones are wholly converted into the
white cheesy-looking matter. On examination by the microscope,
this matter is discovered to consist of cells, varying in form,
only few of which have any distinct nuclei; granular matter
is also interspersed among the cells. The case may be con-
sidered as one of degeneration of the petrous bone, originating
in the tympanic cavity.

The ulceration at times proceeds most rapidly, extending to
the bone, which is soon destroyed. Sometimes the greater part
of the squamous bone disappears. A case of the kind has
been published by Dr. Russell of Birmingham, in the Associa-
tion Journal, for March 31st, 1852, of which I will give a few
particulars,

Mrs. P., aged 66, was attacked, about nine months before her
decease, with pain in the right ear, attended with swelling. A
fortnight afterwards, she struck it against a bracket; the swell-
ing broke, and the ear discharged. The discharge and pain
continued, and paralysis of the portio dura ensued, while the
power of hearing disappeared. At the time she was seen by
Dr. Russell, there was intense pain in the ear; mania, coma,
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and ultimately death, ensued. There was no history of early
disease in the ear, but she had been accustomed to pick it with
a pin, for a certain degree of itching. On an awfopsy, the
entire squamous portion of the temporal bone was found to
have been destroyed, and the disease had encroached upon the
mastoid process, laying open the cells. The petrous bone was
also almost entirely destroyed. The dura mater was not injured,
except in one spot, where there was a sloughy opening, the size
of a crown-piece. Opposite the orifice in the dura mater, the
brain was in a state of suppuration; and both ventricles were
full of the débris of sloughy cerebral tissue. There were about
two drachms of thin, purulent fluid at the base of the brain.
This specimen, which through the kindness of Dr. Russell I
had an opportunity of inspecting, presented a very similar
appearance to the one previously described. In each case all
vestiges of the tympanic cavity had disappeared. They differ
from the great majority of cases of disease in the tympanum in
extending outwards instead of upwards.

The treatment m these cases consists in diminishing the
symptoms of congestion of the brain, by the occasional appli-
cation of leeches, and in attempting to allay the pain by the
administration of morphia.
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II. THE CONDITION OF THE EARS IN THE DEAF AND DUMBE, AS
ASCERTAINED BY EXAMINATION DURING LIFE.

The condition of the ears in the deaf and dumb is very various,
and in the majority of the ears there is some abnormal appear-
ance, although it is often very slight. Thus, in only 197 out
of 411 patients were the ears healthy. The following table
shows the condition of those ears that were not healthy :—

In 66 the surface of the membrana tympani was dull.
38 the membrana tympani was opaque.
12 the membrana tympani was more concave than natural.
3 the membrana tympani was very concave and opaque.
1 the membrana tympani was shrivelled.
10 the membrana tympani had fallen inwards.
9 the membrana tympani was perforated.
18 the membrana tympani was absent, from ulceration
2 the meatus was full of cerumen.
35 the meatus was full of cerumen, and the membrana
tympani opaque.
3 the meatus externus formed a eu/-de-sac half an inch from
the orifice.
1 the meatus contained a polypus.
3 the membrana tympani of one ear was opaque, and in the
other it had fallen inwards.
2 the membrana tympani was opaque in one ear and absent
in the other.

1 the membrana tympani was normal in one ear and absent
in the other.

3 the membrana tympani was fallen in in one ear and per-
forated in the other.

1 the membrana tympani was natural in one ear and the
meatus full of cerumen in the other.

1 the membrana tympani was fallen in in one ear and dull
in the other.

1 the membrana tympani was absent in one ear and the
meatus contained a polypus in the other.

1 the membrana tympani was very concave in one ear and
had fallen inwards in the other.
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In 1 the membrana tympani was natural in one ear and very
concave in the other.
1 the membrana tympani was perforated in one ear and
opaque in the other.
1 the membrana tympani was very concave in one ear and
absent in the other.

It is interesting to observe the difference between the condi-
tion of the ears in the acquired and congenital cases.

The condition of the ears in the 313 congenital cases :—
172, or nearly three-fifths, had a natural appearance,

In the 172 cases of absolute deafness the following was the con-
dition of the ears :—

96 had a healthy appearance.
In 37 each membrana tympani was dull.
20 there was an aceumulation of cerumen, and each mem-
brana tympani was dull.
12 each membrana tympani was opaque.
1 each membrana tympani had been destroyed by ulceration.
2 one membrana tympani was opaque, the other had
fallen in.
1 one membrana tympani was opaque, the other was absent.
1 one membrana tympani was natural, the other was
opaque.
1 one membrana tympani was natural and the other was
absent.
1 one membrana tympani was fallen in and the other was
perforated.

——

172

The following was the condition of the ears in the 141 con-
genital cases, in which certain sounds were heard :—

(a.) In 11 who heard a clapping of the hands, 7 had a normal
aspect.
In 2 each membrana tympani was opaque.
1 each meatus was distended by cerumen, and the mem-
brana tympani was opaque.
1 each membrana tympani was concave.
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The condition of the ear in the 98 acquired cases of deafness.

Of the entire number only 23, or about one-fourth, had a
natural appearance; of the 75 cases of acquired deafness, in
which there was no power of hearing, 19, or about one-quarter,
were apparently normal; including those instances in which
the surface of the membrana tympani was only slightly dull,
27, or about one-third of the whole, had a natural appearance.
Of the 25 acquired cases in which there was a certain amount
of hearing power, 5, or one-fifth, were apparently healthy.

Searlet Fever.

In the 36 cases of scarlet fever only two patients had the
ears in a healthy state; in 15 each membrana tympani was
absent, and in 5 each membrana tympani was perforated ; in 3
each meatus formed a cul-de-sac about half an inch from the
orifice. It is clear, therefore, that in the majority of cases of
deafness from scarlet fever, the effects of very active disease
were apparent ; this disease was usually catarrhal inflammation
of the tympanic mucous membrane, ending in an ulceration of
that membrane, which extended to the labyrinth. As it is
interesting to observe the relation between the amount of hear-
ing possessed by a patient, and the condition of the ears, I have
arranged the results in the following forms :—

(a.) Condition of the ears in the 27 patients who were
entirely deaf :—
In 1 each ear was apparently healthy.
4 the surface of each membrana tympani was dull.
1 each membrana tympani was concave.

2 iy 3 i fallen in.
3 s 7 ” perforated.
13 & P 3 absent, and there was ca-

tarrh of the tympanic mucous membrane.
3 each meatus formed a cul-de-sac about half an inch from
its orifice. :
(b.) Condition of the 9 patients by whom certain sounds are
heard :—
In the single individual who heard a clapping of the hands,
each membrana tympani was absent.
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canal was absent, its anterior and posterior extremities present-
ing two cul-de-sacs, half a line in length. The external semi-
circular canal, the vestibule, and cochlea were in a normal
state. '

Left car—The superior semicircular canal is in the same
incomplete state as that of the right ecar.

Dissecrion 2.—J. C., wt. 50, died from fever. He was born
deaf, and had been educated as a deaf-mute.

Right ear—Meatus externus in a natural state, excepting
that one part of the osseous parietes was quite rough. Mem-
brana tympani thicker than natural, and perforated: a small
red polypus was attached to its dermoid layer. A membranous
band connected the stapes, incus, and tensor tympani muscle.
The osseous semicircular canals were large; but they did not
contain any membranous tubes. The cochlea was in a normal
state, as were also the tympanic muscles and nerves.

Left ear.—The osseous semicircular canals did not contain any
membranous tubes. One of the osseous canals was so contracted
as to admit of the passage through it of a fine wire only.

Dissecrion 3.—R. B., @t. 16, a girl, sharp and intelligent.
Her parents stated that she was born deaf; but the child, on
the contrary, said that she had heard sounds. Her teacher
thought the child’s statement the more likely to be correet, as
she pronounced many words according to their proper sounds.
None of her relatives were deaf-mutes. Upon making a careful
dissection of each ear, no deviation from the normal condition
could be detected in the meatus externus, membrana tympani,
or tympanic cavity. The stapes adhered to the fenestra ovalis
with its usual degree of firmmness. The membranous labyrinth
in the vestibule was healthy, as also was that in the semicircular
canals, with this exception, that in the middle of the superior
semicircular canal in the right ear was a gquantity of otoconie
(ear erystals), which completely obstructed the tube.

From the occurrence of an accident to the left ear, it was not
possible to ascertain its condition.

Dissecrron 4.—A boy, «t. 15, who had been wholly deaf from
his birth. No deviation from the normal state in either ear
could be detected by me.

Dissection 5.—For the opportunity of making this dissection,
I am indebted to Dr. Ormerod of Brighton. The ears were

pD2
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any symptom of hearing, by suddenly lifting up its eyes, turning
round, or starting, it must be concluded that it is wholly deaf';
but if, on the contrary, it looks up each time the surgeon shouts,
or turns round quickly the instant the hands are clapped, it
is evident that some power of hearing exists, and steps should
be taken to ascertain the extent of such power, and how far it
may enable the child to be orally taught.

V. ON THE MEDICAL TREATMENT OF THE DEAF AND DUMB.

It is of great importance that the surgeon should be able to
decide what treatment, if any, should be pursued when deaf and
dumb children are brought to him.

The first rule which may be laid down is, that in those cases
where there 1s no hearing power whatever, and in which it is
supposed that the mervous apparatus is either incomplete or
much disorganized, no treatment for the purpose of improving
the hearing should be resorted to. The friends of the child
should be told that there is no hope of any change, and that it
will have to be educated as a deaf-mute.

On the contrary, should there be a certain decided amount of
hearing power, some attempt, it is obvious, should be made to
develop it. 'Where the child is evidently born deaf, general
medicinal treatment is not required ; and the only remedy is the
use of means to excite the nervous system of the ears to natural
action. By the persevering use of the long elastic tube, the
hearing power has, in some cases, been decidedly increased.

In cases where by disease subsequent to birth, either the
membrana tympani, or the mucous membrane lining the tym-
panum, has been thickened, counter-irritation over the mastoid
process will aid the use of trumpets; and in those where the
membrana tympani has been partially or wholly destroyed by
ulceration, and where there is a constant discharge of mucus
from the surface of the tympanic mucous membrane, it is
desirable for the ears to be syringed, and occasionally with a
weak astringent, so as to prevent the membrane becoming
ulcerated, and the bone which it covers, carious. The artificial
drum may also be resorted to.
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who are presumed to have a tendency to pulmonary disorders.”
— Medieal Notes, c. xx., b. 422,

To this, I may be allowed to add, in reference to the deaf and
dumb, that in those cases where the organs of speech are not
used, and where, consequently, the lungs, and the muscles of the
chest, and heart are not duly exercised by the act of articulation,
the general health always suffers.

But the great advantage of calling forth the auditory power
of so-called deaf-mutes is, that they may be enabled to hear
their own wvoices, and to modulate them; for the extreme
harshness and monotony of the sounds produced by deaf-mutes,
arise from the impossibility of regulating the tones of a voice
which they cannot distinguish.

CASES.

Miss L. L., =t. 23, consulted me in the early part of the
year 1857. Her history was, that since childhood she had
heard only certain loud sounds, and was quite deaf to all con-
versation. Her means of comprehending what was spoken were
derived from watching the movements of the lips, and the
sounds she uttered appeared to be the result of her attempts at
imitating the movements she saw. Upon examination, having
found that the voice was heard when spoken into the ears, I
recommended counter-irritation and the use of a long elastic
tube. At first she could hear only for from three to five minutes
at a time. In a fortnight there was decided improvement in
the hearing power, and she began to experience a painful sensa-
tion in the ears when too loudly spoken to. To use the words
of her sister (who devoted herself to the poor patient in a way
that only a sister or parent could), * During the third week the
improvement was wonderful. This was not so perceptible with
the tube as in her hearing generally. Everything was so much
louder to her, but nof more distinet. The noise in the street
now quite annoyed her: she called it dreadful, although, when
we arrived in town, she did not notice it.”” She left me at the
end of a month’s treatment, and I directed her to be spoken to
daily, but only in words of one syllable, which she was to repeat
to herself. Then very simple sentences were tried ; which she
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heard and understood when spoken to through the tube in the
ordinary way of conversing; and replied by speaking through
the tube herself, so that she was able to hear her own voice and
modulate it. Her sister writes :—* In October, 1857, she spent
three weeks at , and there she was seen by people who
saw her just before she came to consult you: they said they
should not have believed it possible for her to have improved so
much in hearing and articulation ; her mind, too, had come out
so. During the three weeks she was from home, she had a com-
plete holiday (i. e., the tube was not used), and when she came
back, the hearing had not retrograded generally, but she did
not hear so well through the tube. Since her return from a
visit, she has gone on steadily with the use of the tube. ILat-
terly,”—this was written on February 2nd—* for some weeks,
I have talked through the tube daily an hour divided into three
or four intervals. Two or three times, when much amused, she
bore its use, without fatigue, half an hour at a time, and she
said she could have borne it longer. Even when she has had a
difficulty in comprehending what was said, I have never allowed
her once to see my lips while talking through the tube. We
spelt the words which she could not make out, and she never
once failed to find them out by the aid of the ear alone. One
afternoon she could not understand a single word of sentences
she had distinetly heard in the morning. By degrees, how-
ever, she made out a word here and there, and in a few
minutes heard everything I said. She had been absorbed in
writing a letter till a minute or so before the use of the tube.
Several times now, I observed that she heard far more easily at
the end of our talk than at the beginning. To her best ear I
am obliged to talk in a high treble, not loud. The left ear
requires a deeper, stronger voice. Greut distinctness and slow-
ness are necessary—a monotonous tone suits her best. The
Jinal consonants must be strongly uttered. She says she now
hears them, but she never did so before. She notices the
difference of touch in persons playing on the piano, and can
often understand much that is said without seeing the mouth.
A few days since she exclaimed, °You are talking French.’
Lately she has gained many new phrases, trying to apply those
she hears in conversation, very often making wonderful mis-
takes. Not long ago she said, ‘That tree is a great assortment
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DR. ALEXANDER ARMSTRONG, RN. gs‘

OBSERVATIONS ON NAVAL HYGIENE AND SCURVY.

More particularly as the latter appeared during a Polar Voyage. 8vo. cloth, 5s.

. T. i ASHTOMN.

MR
ON THE DISEASES, INJURIES, AND MALFORMATIONS

OF -THE RECTUM AND ANUS. Second Edition. 8vo. cloth, 8s.
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MR. ATKINSON.

MEDICAL BIBLIDGEAPHY. Vol. I Royal 8vo. 16s.

MR, THOS. J. AUSTIN, MR.C.S. ENG.

A PRACTICAL ACCOUNT OF GENERAL PARALYSIS:

Its Mental and Physical Symptoms, Statistics, Caunses, Seat, and Treatment. 8vo. cloth, Gz
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DR. WILLIAM BALY, FRS, & DR. WILLIAM W. GULL.

REPORTS ON EPIDEMIC CHOLERA; its Canse and Mode of

Diffusion, Morhid Anatomy, Pathology and Treatment. Drawn up at the desire of the
Cholera Committee of the Royal College of Physicians, With Maps, 8vo. cloth, 16s.

DR. BARCLAY.

A MANUAL OF MEDICAL DIAGNOSIS. Sccond Edition.

Foolseap Bvo. cloth, 85 6d.
DR. T. HERBERT BARKER.

ON THE HYGIENIC MANAGEMENT OF INFANTS AND

CHILDREM. 8vo. cloth, 5z

[P PP

DR. BARLOW.

A MANUAL OF THE PRACTICE OF MEDICINE. Feap. 8vo.

cloth, 125, Gd,
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DR. BARNES.

THE PHYSIOLOGY AND TREATMENT OF PLACENTA

PREVIA; being the Lettsomian Lectures on Midwifery for 1857. Post 8vo. cloth, 6s.

DR. BASCOME.

A HISTORY OF EPIDEMIC PESTILENCES, FROM THE

EARLIEST AGES. 8vo. cloth, 8s.

DR. BASHAM.

ON DROPSY, CONNECTED WITH DISEASE OF THE
KIDNEYS (MORBUS BRIGHTII), and on some other Diseases of those Organs,
associated with Albuminous and Purulent Urine. Tllustrated by numerous Drawings
from the Microscope. 8vo. cloth, 9s.

MR. BATEMAN.
MAGNACOPTA: A Practical Library of Profitable Knowledge, commu-

nicating the general Minutie of Chemical and Pharmaceutic Routine, together with the
generality of Secret Forms of Preparations; including Concentrated Solutions of Camphor ¥
and Copaiba in Water, Mineral Succedaneum, Marmoratum, Silicia, Terro-Metallicum,
Pharmaccutic Condensions, Prismatic Crystallization, Crystallized Aromatic Salt of Vine-
gar, Spa Waters; newly-invented Writing Fluids; Ftching on Steel or Iron ; with an
extensive Variety of ef eefere. Third Edition. 18mo. 6s.
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THE MECHANICAL, APPLIANCES NECESSARY FOR THE
TREATMENT OF DEFORMITIES. Post 8vo. cloth, 4s.

ARTIFICTAL LIMBS; THEIR"‘COLTSTRUUTIUH AND APPLI-
CATION. With Engravings on Wood. 8vo, cloth, 3s.

A R RS A,

DR. BILLING, F.R.S.

| ON DISEASES OF THE LUNGS AND HEART. 8vo. cloth, 6s.
" FIRST PRINCIPLES OF MEDICINE Fifih Edition, Revised and

Improved. 8&vo. 10s. Gd.
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DR. GOLDING BIRD, F.R.S.

URINARY DEPOSITS; THEILR DIAGNOSIS, PATHOLOGY,

|’ AND THERAPEUTICAL INDICATIONS. With Engravings on Wood. Fifth
Edition. Post 8vo. cloth, 10s. 6d.

ELEMENTS OF NATURAL PHIL{]S{}PHY being an Experimental

Introduction to the Study of the Physical Sciences. Illustntml wuh numerous Engrav-
ings on Wood. Fourth Edition. By GoLpixe Birp, M.D., F.R.5,, and CHARLES
BMDEE, M.B. Cantab., F.R.5. Feap. 8vo. cloth, 12z ﬁu!.

MR. P. HINCKES BIRD, F.R.C.S.

PRACTICAL TREATISE ON THE DISEASES OF CHILDREN
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MR. JAMES BIRD.

VEGETABLE CHARCOAL: its MEDICINAL and ECONOMIC PRO-

PERTIES; with Practical Remarks on its Use in Chronic Affections of the Stomach
and Bowels. Second Edition, 8vo. cloth, 3s. 6d.
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MR. BISHOP, F.R.S.

ON DEFORMITIES OF THE HUMAN BODY, their Pathology

and Treatment. With Engravings on Wood. 8ve. eloth, 10s,

ON ARTICULATE SOUNDS, AND ON THE CAUSES AND

CURE OF IMPEDIMENTS OF SPEECH. #vo. cloth, 45
111,

LETTSOMIAN LECTURES ON THE PHYSICAL CONSII-

TUTION, DISEASES AND FRACTURES OF BONES. Post 8vo., 2s. 6d.

DPR. BLAKISTCHN, F.R.S.

PRACTICAL OBSERVATIONS ON CERTAIN DISEASES OF

THE CHEST; and on the Principles of Auscultation, 8vo. cloth, 125,

? DR. JOHN W. F. BLUNDELL. ?
é MEDICINA MECHANICA ; or, the Theory and Practice of Active and g

Passive Exercises and Mampnlatmm in the Cure of Chronic Disease. Post 8vo. cloth, 6s.
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i DR. BUDD, F.R.S. i

ON DISEASES OF THE LIVER

Ilustrated with Coloured Plates and Engravings on Wood. Third Edition. 8vo. cloth, 165

ON THE ORGANIC DISEASES AND FUNCIIONAL DIS-

ORDERS OF THE STOMACH. 8vo. cloth, 9s.
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DR. JOHN CHARLES BUCKHNILL, & DR. DAMNIEL H. TUKE.

A MANUAL OF PSYCHOLOGICAL MEDICINE: containing

the History, Nosology, Description, Statistics, Diagnosis, Pathology, and Treatment of
Insanity. 8vo. cloth, 155

R R R

DR. BURGESS.

THE MEDICAL AND LEGAL RELATIONS OF MADNESS;

showing a Cellular Theory of Mind, and of Nerve Force, and also of Vegetative Vital
Foree. 8vo, cloth, Ts

DR. QURNETT.

- THE PHILOSOPHY OF SPIRI'fS IN RELATION TO MATTER.

T Bvo. cloth, Ds. IL
INSANITY TESTED BY SCIENCE. 8vo. cloth, 5s. ?
DR. JOHN M. CAMPLIN, F.L.S.
UNH ;I]I;il}‘S:E];PES, AND ITS SUCCESSFUL TREATMENT. Feap.
$ MR. HGEEHT“:E“;;?EH, M.R.C.S. i

ON THE INFLUENCE OF EDUCATION AND TRAINING

IN PREVENTING DISEASES OF THE NERVOUS SYSTEM. Feap. 8vo., 6.

THE PATHOLOGY AND TREATMENT OF HYSTERIA. Post

Uvo. cloth, 4z Gd,
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DR. CARPENTER, F.R.S.

PRINCIPLES OF HUMAN PHYSIOLOGY. With numerous Iilus.

trations on Steel and Wood., Fifth Edition.  8vo. cloth, 26s.

PRINCIPLES OF COMPARATIVE PHYSIOLOGY. Miustraed
with 300 Engravings on Wood. Fourth Edition. 8vo. eloth, 245,

A MANUAL OF PHYSIOLOGY. With numerous Illustrations on

Steel and Wood. Third Edition. Feap. 8vo. cloth, 125, 6d.

THE MICROSCOPE AND ITS REVELATIONS. With sume.

rous Engravings on Wood. Second Edition. Feap. 8vo. cloth, 125, 6d.
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MR. CHARLES CHALMERS.

ELECTRO-CHEMISTRY, with Positive Results; and Notes for Inquiry on é

the Sciences of Geology and Astronomy: with a Tract of Miscellanics, &vo, cloth, 3s. 6d.
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DIGESTION AND ITS DERANGEMENTS. Post 8vo. cloth, 10s. Gd.
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DR. G. C. GHILD.

ON INDIGESTION, AND CERTAIN BILIOUS DISORDERS

OFTEN CONJOINED WITH IT. Second Edition. Svo. cloth, Gs.

MR, H. T. CHAPMAMN, F.R.C.S5.

THE TREATMENT OF OBSTINATE ULCERS AND CUTA.
NEOUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT.  Tiicd

YARICOSE VEINS: their Nature, Consequences, and Treatment, Pallia-
tive and Cuorative. Post 8vo. cloth, 35 6d,

MR. J. PATERSON CLARK, M.A.

THE ODONTALGIST; or, HOW TO PRESERVE THE TEETH,

CURE TOOTHACHE, AND REGULATE DENTITION FROM INFANCY
TO AGE. With plates, Post Svo. cloth, 55
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THE CONSTRUCIION AND GOVERNMENT OF LUNATIC

ASYLUMS AND HOSPITALS FOR THE INSANE. With Plans. Post 8vo.
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IMR. COOLEY.
COMPREHENSIVE SUFPLEMENT TO THE PHARMACOMEIAS.

THE CYCLOPZADIA OF PRACTICAL RECEIPTS, AND COL-
[ LATERAL INFORMATION IN THE ARTS, PROFESSIONS, MANU-
FACTURES, AND TRADES, INCLUDING MEDICINE, PHARMACY, AND
DOMESTIC ECONOMY ; desigﬂeﬂ. as a Em'ﬂpmuliulla Book of Reference for the
Manufacturer, Tradesman, Amateur, and Heads of Families. Third and greatly
enlarged Edition, 8vo. cloth, 26s.

SIR ASTLEY COOPER, BART. F.R.S3.

ON THE STRUCTURE AND DISEASES OF THE TESTIS.

Illustrated with 24 highly finished Coloured Plates. Second Edition. Royal 4to.
Reduced from £3. 3s. to £1. 10s.

MR. W. WHITE COCPER.

ON WOUNDS AND INJURIES OF THE EYE. mlustrated by

17 Coloured Figures and 41 Woodcuts., 8vo. cloth, 12,

ON NEAR SIGHT, AGED SIGHT, IMPAIRED VISION,

AND THE MEANS OF ASSISTING SIGHT. With 31 Illustrations on Wood.
Second Edition. Feap. &vo. cloth, 7s. Gd.

MR. COOPER.

A DICTIONARY OF PRACTICAL SURGERY; comprehending all

the most interesting Improvements, from the Earliest Times down to the Present Period.
Seventh Edition. One very thick volume, 8vo., 1{. 10s,
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T A REPORT ON SOME IMPORTANT POINTS IN THE °

TREATMENT OF SYPHILIS. 8vo. cloth, 5s.

Feres

LEWIS CORMARO.

SURE METHODS OF ATTAINING A LONG AND HEALTH-

FUL LIFE. Thirty-cighth Edition. 18mo., ls
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DR. COTTLE.

' A MANUAL OF HUMAN PHYSIOLOGY FOR STUDENTS;

1 being a Condensation of the Subject, a Conservation of the Matter, and a Record of
Facts and Principles up to the present Day. Feap. vo., s.
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| DR. COTTOM.

ON CONSUMPTION: Tts Nature, Symptoms, and Treatment. To

which Essay was awarded the Fothergillian Gold Medal of the Medical Society of
London. Second Edition, 8ve. cloth, 8s

PHTHISIS AND THE STETH{jSCUPE; 0R, THE PHYSICAL

SIGNS OF CONSUMPTION., Second Edition. Foolscap &vo, cloth, 3s

The Fifth Edition, revized and enlarged. 8vo. cloth, 10s. Gd.

ON LITHOTRITY AND LITHOTOMY: with Engravings on Wood.

Bvo. cloth, Bs. e
MR. WILLIAM CRAIG, LF.P.S. GLASGOW.

ON THE INFLUENCE OF VARIATIONS OF ELECTRIC

TENSION AS THE REMOTE CAUSE OF EPIDEMIC AND OTHER
DISEASES. 8vo. cloth, 10s

MR. CURLING, F.R.S.

OBSERVATIONS ON DISEASES OF THE RECTUM. Second

Edition. 8vo. cloth, 5=

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS,

SPERMATIC CORD, AND SCROTUM. Second Edition, with Additions. &vo.
cloth, 14s.
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¥ MR COULSOMN.

é ON DISEASES OF THE BLADDER AND PROSTATE GLAND.
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MR. JOHM DALRYMPLE, F.R.S, FR.CS,

PATHOLOGY OF THE HUMAN EYE. Complete in Nine Fasciculi:

imperial 4to., 205, each; half-bound morocco, gilt tops, 91, 15,

DR. DAVEY.

THE GANGLIONIC NERVOUS SYSTEM: its Structure, Functions,

and Diseases. 8wvo. cloth, 0=
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SANITY. Post 8vo. cloth, 35
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DR. W. CHARLES HOOD. ﬁ

SUGGESTIONS FOR THE FUTURE PROVISION OF CRIMI-

NAL LUNATICS. 8vo. cloth, 52 Gd.

MR. P. HOOD.

| THE SUG{}'ESSFUL TREATMENT OF SCARLET FEVER;

also, OBSERVATIONS ON THE PATHOLOGY AND TREATMENT OF
CROWING INSPIRATIONS OF INFANTS, Post 8vo, cloth, bs.
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DR. HOOPER.

THE MEDICAL DICTIONARY; containing an Explanation of the

Terms used in Medicine and the Collateral Sciences. [Eighth Edition, Edited by
Kreiw Graxt, M.D. 8vo. cloth, 305

MR. JOHN HORSLEY.

A CATECHISM OF CHEMICAL PHILOSOPHY ; being a Familiar

Exposition of the Principles of Chemistry and Physics. With Engravings on Wood.
Designed for the Use of Schools and Private Teachers. Post 8vo. cloth, 6s. 6d.
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DR. HUFELAND.

THE ART OF PROLONGING LIFE. Second Edition. Edited

by Erasmus Wirson, F.R.S. Foolscap Bvo., 25 Gd.

DR. VAUGHANM HUGHES.

BLOOD DISEASE. Crown 8vo. cloth, 45, 6d.
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MR. W. CURTIE HUGMAN, F.RC.S.

ON HIP-JOINT DISEASE; with reference especially to Treatment

by Mechanieal Means for the Relief of Contraction and Deformity of the Affected Limb,
Bvo. cloth, 3z 6d.

DR. HENRY HUNT.

ON HEARTBURN AND INDIGESTION. 8vo. cloth, 5s.
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DR. INNMAM.

THE PHENOMENA OF SPINAL IRRITATION AND OTHER
FUNCTIONAL DISEASES OF THE NERVOUS SYSTEM EXPLAINED,
and a Rational Plan of Treatment deduced. 'With Plates.  8vo. cloth, 6s.

DR. ARTHUR JACOB, F.R.C.5.

A TREATISE oN THE INFLAMMATIONS oF THE EYE-BALL,

Foolscap &vo. cloth, 5.
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DR. JAMES JAGO, A.B., CANTAB.; NM.B., OXON.
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§ OCULAR SPECTRES AND STRUUTUI{LS AS MUTUAL EXPO- i

NENTS, Illustrated with Engravings on Wood. 8vo. cloth, 5,
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i DR. HUNTER LAME, F.L.S.

A COMPENDIUM OF MATERIA MEDICA AND PHARMACY ;

adapted to the London Pharmacopeia, 1851, embodying all the new French, American,
and Indian Medicines, and alse comprising a Summary of Practical Toxicology. Second
Edition, 24mo, cloth, Hs. Gd.

DR. LANE, M.A.

HYDROPATHY; or, HYGIENIC MEDICINE. An Explanatory

Essay. Second Edition. Post Gvo. cloth, s
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MR. LAURENMCE, M.B, F.R.C.S.

THE DIAGNOSIS OF SURGICAL CANCER. The Liston Prize
Essay for 1854, Second Edition. Plates, 8ve. cloth, 7s. 64,
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MR. LAWRENCE, F.R.S.

A TREATISE ON RUPTURES. The Fifth Edition, considerably

enlarged. 8vo. cloth, 16s.
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DR. EDWIN LEE. |

THE EFFECT OF CLIMATE ON TUBERCULOUS DISEASE,

with Notices of the chief Foreign Places nt’ Winter Resort, Small $vo. cloth, 5s. Gd.

THE WATERING PLACES GI‘ ENGLAND, CONSIDERED %

with Reference to their Medical Topography. Fourth Ed]tmn Foolscap 8vo. cloth,
7s. Gd.

THE BATHS OF GT‘RI‘JANY TRAI\UE & SWITZERLAND.

Third Editien. Post 8vo. cloth, 8s. Gd.
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THE BATHS OF RHENISH GERMANY. Post 8vo. cloth, 4s.
HOM@TEOPATHY AND HYDROPATHY IMPARTIALLY AP- ||

PRECIATED. With Notes illustrative of the Influence of the Mind over the Body.
Fourth Edition, Post 8vo. eloth, Js Gd.

DR. ROBERT LEE, F.R.S.
I

A TREATISE ON THE SI:'EG.ULUM; with Three Hundred Cases.

8vo. cloth, 45, 6d.

CLINICAL REPORTS OF OVARIAN AND UTERINE DIS-

EASES, with Commentaries. Foolseap 8vo. cloth, 6s. Gd.

111,

CLINICAL MIDWIFERY : comprising the Histories of 545 Cases of

Difficult, Preternatural, and Complicated Labour, with Commentaries, Second Edition.
Fuoolscap 8vo. cloth, 5s.

PRACTICAL OBSERVATIONS ON DISEASES OF THE

¥ UTERUS. With coloured Plates. Two Parts. Imperial 4to., 7s. Gd. each Part.
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MR. LISTON, F.R.S.

PRACTIC.&L SURGERY. Fourth Edition. Svo. cloth, 22s.
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MR H. W. LOBB, LS.A, M.R.C.S5.E.

ON SOME OF THE MORE OBSCURE FORMS OF NERVOUS
AFFECTIONS, THEIR PATHOLOGY AND TREATMENT. With an
Introduction on the Physiology of Digestion and Assimilation, and the Generation and
Distribution of Nerve Foree. Based upon Original Microscopical Observations, With
Engravings. 8vo. cloth, 10s. 6d.

LONDON MEDICAL SOCIETY OF OBSERVATIOM.

WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER

DEATH. Published by Authority. Second Edition. Foolscap 8vo. cloth, 4s. 6d.

M. LUGOL.
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