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EDITOR'S PREFACE.

I have been requested to add to the valuable work

of Mr. Toynbee on Diseases of the Ear a brief state-

ment of the advances which have been made, since it

was published, in the branch of medicine of which it

treats. The task is a most welcome one, knowing as

I did the zeal and sagacity with which Mr. Toynbee's

researches were carried out, and honouring, as I

cannot but honour, his memory. I can only hope

that the additions are not utterly unworthy of the

volume ; of the remarkable worth of which a fresh

perusal has convinced me the more. It is indeed, as

must have been the case, in a few points inexact, and

in some others incomplete when judged by the pre-

sent state of our knowledge. I have sought to the

best of my ability to add whatever is necessary to

make it a faithful, though a very brief, representative

of all that is certainly known on the practical aspects of

the subject. In no other volume that I am acquaint-

ed with is there contained an equally profound and

exhaustive account of the physiological and patholo-

gical data on which the treatment of aural diseases

rests, and much of that which I have added consists, as

the reader will see, of new facts and new applications



IV PREFACE.

of old ones for which we are indebted to the author's

last researches.

I have added an Index, which I think will be found

useful by all who have occasion to consult the volume.

In it I have included the Supplement now added, to

which I have also given, for convenience of reference,

a separate Table of Contents.

JAMES HINTON.

London. September 10th, 1867.
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PREFACE.

In preparing the present work, it has been my aim

to produce a practical treatise on the Diseases of the

Ear, having for its foundation the anatoiny, physiology,

and pathology of the organ. This volume, however,

does not profess to give a complete description of

the structure and functions of the Ear : it will be

perceived that the domains of anatomy and physiology

have only been entered upon, when requisite for the

elucidation of the pathology or treatment.

And now, after twenty years' labour, seeing this

volume complete, I cannot but regret that it is not

more worthy of its subject, and of the intelligence

of the Medical Profession, to which it is addressed.

It only remains for me to continue to devote

myself to my labours. And thus, while I sincerely

thank the numerous members of the Profession

for their generous assistance, in supplying me with

the larger part of the means of research which I

have enjoyed, I beg still further to solicit their aid.

Long engaged upon another work, in the shape of
11 Illustrations of the Pathology of the Ear," for which
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I possess a large amount of material, I nevertheless

require much more. Indeed, even since this volume

has been passing through the press, two recent speci-

mens, received from medical men in the country, have

elucidated two entire series of preparations in my
Museum.*

I need scarcely draw attention to the beautiful

illustrations in this volume, which, with two or three

exceptions, were drawn from nature, on wood, by

Mr. Ford.

Few references having been made in the body

of this volume, to the investigations on which it is

founded, I have given, in un Appendix, a list of my
published papers, together with their dates, so that

the reader may refer to them when he thinks it

desirable to do so.

# It always affords me much pleasure to show my Museum to medical

men

.

18. Savile How,

January 20, I860.
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THE DISEASES OF THE EAR.

-o-

CHAPTER I.

INTRODUCTION.

NEGLECT OF THE STUDY OF THE MORBID ANATOMY OF THE EAR, THE CAUSE OF OUR
IGNORANCE OF AURAL SURGERY MODE OF INVESTIGATING THE DISEASES OF
THE EAR METHOD OF DISSECTING THE EAR.

As introductory to this work on the Diseases of the Ear, I may
be pardoned the observation, that the subject has hitherto been too

much regarded, by the great mass of the Profession, as a blank

in Medical Science ; indeed, to quote from Mr. Wilde's introduc-

tion to his valuable treatise on Aural Surgery, medical men are

too ready to affirm that " they know nothing about the diseases

of the organ of hearing ;
" and many, looking upon the diffi-

culties that surround the investigation as insurmountable, have

tacitly abandoned its pursuit. Yet, if we carefully survey the

history of the rise and progress of Aural, as a distinct branch of

Scientific Surgery, one main cause of the disrepute into which

it had fallen may be traced to the neglect of the Pathology

of the organ of hearing—a neglect that doubtless led also to

the ignorance which has prevailed as to the structure and func-

tions of some of the most important of its parts.

It is a question, however, whether the inherent difficulties of

Aural Surgery are of a nature to prevent its being as thoroughly

understood as the other branches of Surgery. This question has

been answered in the affirmative by some, on the ground of the

deep and hidden situation of the larger part of the organ, and

the extreme intricacy of its structure. But surely the organ of

B
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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, b}r prosecuting in quiries into

the history of the patients whose ears were found to be diseased;

& condly, by dissecting the ears of deaf persons supplied to me
by medical men, and comparing the morbid appearances

observed with tjie notes accompanying the cases; and thirdly,

by availing myself of the opportunity, during some years, of

inspecting all the deaf persons in an institution containing more

than :2noi) individuals, of recording their cases, and then <>f

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, &c.

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 distinctly 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 tympanic cavity naturally during deglutition, the nose

and mouth being closed ; if the air is 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
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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 Avill be

found otherwise, as numerous abbreviations may be resorted to.

For example, take the following case.

F. E., a)t. 43, architect. H. (health) : tolerable, but subject

to attacks of sore throat. E. D. (relations who are deaf) : A
brother and sister were both deaf when young, but quite

recovered before reaching the age of 20.

H. (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 Eustachian catheter and a pump over the ears, all

without benefit. E. E. (right ear) : M. E. (meatus externus)

contained cerumen 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 ;i Leaden hue, and much more concave than natural.

E. T.
I

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. I). (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) : Occlusion of the faucial orifice of each Eus-

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 slightly

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 muscles 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 exercise 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' constitution, 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 tympanic cavity is, that the

liKi nl nana 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 (he ear, their

history differs from that of simple obstruction of the Eustachian

tube.

My object in citing the foregoing case has been to 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 ;i tolerably correct diagnosis.

Method of dissecting the ear.— In concluding these Introduc-
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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 :—TJie 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

occipital 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

occipital 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 lias

been made of the portion of the brain to which the portio mollis

arid portio dura nerves are attached. The size of the external
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meatus having been ascertained by allowing a strong b>ht to

fall into it, its anterior wall is to be removed by the cutting
forceps, made by Messrs. Ash, of Broad-street, Golden-square

;

CUTTING FORCEPS.

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 tympani is then to

be examined ; also the state of its epidermoid and dermoid

lamina?, 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 lias 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

mid BtapeS arc now to be touched with a tine point, so as to

ascertain their degree of molality; the tendon of the stapedius
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muscle is also to be pressed upon. The condition of the mucous

membrane of the tympanum, and of the mastoid cells, is then to

be ascertained, and any peculiarity of the cavity, the existence of

bands of adhesion, etc., to be noted. The most delicate part of

the dissection, viz., that of the internal ear, must now be under-

taken. The cavities of the vestibule and cochlea are to be

exposed, by removing a small portion of the upper wall of each.

Before reaching the vestibule, the superior semicircular canal

will be cut through and removed ; the membranous canal should

be drawn out and inspected. As the cavities of the vestibule

and cochlea are laid bare, it is desirable to see that the quantity

of perilymph is natural, as well as its colour and consistence.

The outer surface of the membranous labyrinth having been

observed, it should be opened so as to expose the endolymph and

otoconia, portions of all which parts should be removed for

microscopic inspection. This having been effected, the remain-

ing membranous semicircular canals are to be exposed, and the

connexion of the base of the stapes to the fenestra ovalis care-

fully examined. The last stage of the dissection consists in

removing parts of the lamina spiralis, in examining them micro-

scopically, and in exposing from within, by following the course

of the scala tympani, the membrane of the fenestra rotunda.

The only organ which now remains unexamined, is the stapedius

muscle : in order to expose it, the course of the aquaoductus

Fallopii, beginning at the stylo-mastoid foramen, should be

followed until the base of the pyramidal eminence, containing

the muscle, is reached.
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THE EXTERNAL EAR.

ANATOMICAL OBSERVATIONS—USE OF THE EXTERNAL EAR—EFFECT OF THE

REMOVAL OF THE EXTERNAL EAR (CASE)— PATHOLOGICAL OBSERVATIOKS—
MALFORMATIONS OF THE EXTERNAL EAR, WITH ABSENCE OF THE EXTERNAL

MEATUS (CASES) SUPERNUMERARY EARS INFLAMMATORY DISEASES

CHRONIC ERYSIPELAS—CHRONIC ECZEMA CYSTS— TUMOURS DEPOSITS

MALIGNANT DISEASE..

Anatomical Observations.—The external ear is not unfre-

quently described as a portion of the external auditory meatus.

There are, however, peculiarities in the structure, functions, and

diseases of these two divisions of the ear, that render it desirable

for them to be considered separately. The external ear, com-

prising under that name all parts of the organ external to the

meatus, is placed between the articulation of the lower jaw and

the mastoid process, and consists of a basis of resilient cartilage,

covered by common integuments, the two being connected by

firm cellular tissue. On the outer surface of the car the integu-

ments are so firmly attached to the cartilage that it is difficult

to draw them apart, or even to move the one upon the other.

The skin of the ear is so abundantly supplied with blood-vessels

that a dried specimen I possess, injected witli size and vermilion,

has, ;ii firsl sight, the appearance of a mass of colouring matter,

which, upon minute examination, is found to depend upon its

vessels, thai form a very dense network throughout every part.

The lobule of the ear consists of a fold of integuments, which

contains cellular tissue and a small quantity of adipose matter.

The cartilage presents externally several depressions and eleva-

tions ; it forms the concha, the Large concavity looking obliquely

outwards ami forwards and bounded in fronl by the triangular

projection called the tragus, which looks obliquely inwards and

backwards, lacing the concha. Posterior, and slightly inferior
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to the tragus, is the antitragus. Extending upwards from the

latter is the antihelix, whieh 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 External 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 sonorous vibrations and in conducting them to

the meatus. Eicherand says that the external ear may be re-

moved without deafness being the consequence :
" For 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 sa}T
s :

" 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

occasion to assure myself most positively." (Traite des Maladies



12 THE DISEASES OF THE EAR.

de FOreille, T. I. 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 outer 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 Surgical Diet. 7th Ed. p. 469.)

An examination of the details of the cases from which deduc-

tions have been drawn respecting the functions of the external

ear, shows that experiments sufficiently careful to decide the

question were not performed. In those instances in 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 accurate 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, thai wearing the

hair Bhoii about the ears was not merely fashionable, but abso-

lutely essentia] to a respectable appearance. When examining

the patient, I found thai each meatus contained cerumen, after

i he removal of which by the syringe, he heard the watch equally

well with either ear, at a distance of two feet : nor, alter careful
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experiments, could I detect any difference between the hearing

power of the two ears. I sent this patient to the ingenious Mr.

Rein, from whom, I doubt not, he obtained what he required.

Pathological Observations.—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.

I. 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 auditorii

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.

Fritclli and Overteuffer arc also quoted by Cooper, as having



14 THE DISEASES OF THE EAR.

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

Science 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 Edinburgh, 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 arc 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 Bide 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 maybe 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 pari of the hone merely deficient, the cavity of the

tympanum would he left freely open below; hut in the two

bones now described, it seems to be closed 1>\ 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 :
—" 1st. 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. 3rd. 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 tympani

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 paj*t of the other fissure, with a, direction

downwards and slightly backwards. This fissure is covered by
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a membrane. The whole of the tympanic ring is absent, so

that the mastoid and squamous portions of the temporal bone

are only parted by these fissures, the lower of which seems to

represent the Glasserian fissure and the external meatus united

into one.

THE RUDIMENTARY MEATUS AUDITORIUS EXTERNUS OF A CHILD, IN THE
FORM OF A FISSURE POSTERIOR TO THE CONDYLOID PROCESS.

The membrane which covers the fissure appears to be the

analogue of the membrana tympani. The zygomatic process

of the temporal bone is represented by a small osseous layer

developed in the middle of a ligament, which extends from the

external part of the squamous portion to the orbit ; the malar

bone is absent, the external part of the orbital circle being

formed by a ligament connecting the superior maxillary and

frontal bones.

Upon removing the membrane just described, a cavity was

observed lined witli mucous membrane; this is evidently the

cavity of the tympanum, but so very much smaller than

natural, as itself to resemble somewhat a fissure in the sub-

stance of the bone. It measures two lines in its vertical

diameter, two and a half from before backwards, and about

liiil
I' a line from without inwards. This cavity contains two

lxmcs which are the analogues of the malleus and the stapes.

Tin' former consists of a narrow process directed upwards, and

a globular body below, from which another process is directed

inwards; but if has no connexion with the Btapes i<> which it is
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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

tympanic 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 ITS

ANTERIOR AND INFERIOR PART. THE TWO OSSICLES, 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

membraiia tympani, and the imperfect state of the tympanic

cavity, the comparatively large amount of hearing enjo}red

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 ear 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.
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The ouly vestige of the meatus auditorii was a very slight

depression on each side, at the floor of which firm bone was

felt. She heard the voice perfectly when spoken to loudly

within a foot of the head, and best when the voice was directed

towards the vertex of the head. She has a slight impediment

in her speech, and her face is short and square-shaped ; the

RUDIMENTARY EXTERNAL EARS.

zygomatic process appears to be undeveloped. When she

attempts a forcible expiration with close nostrils, she feels a

sensation of pressure in both ears. Does not hear so well during

a cold. Three months previously a surgeon had made a crucial

incision over the depression in the left ear, but no meatus

auditorius was found. The patient thought she heard slightly

better while the surface was kept open, but it was found im-

possible to prevent it from healing. I advised that no further

operation should be performed, and that she should rest content

with the amount of hearing she possessed. She died about two

years afterwards, but it was found impracticable to obtain a

post-mortem examination.

Tn some instances there has evidently been a co-existent

abnormal development of the labyrinth, and the patients have

been wholly deaf from birth ; it is gratifying, however, for the

surgeon to be able to assure the friends of infants respecting

whom he may be consulted, that, as a general rule, there is

a sufficient development of the organ for educational purposes

and the ordinary intercourse of life. Thus one of the cases seen

by Dr. Allen Thomson was a boy who went on messages for his

father, a butcher. He could join in the conversation of those

with whom he was intimate; and even a stranger could com-

municate with him by employing slow, distinct, and rather loud
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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 distinctly,

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 Wood, 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 case 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 complains

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 Eczema, 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 chronic 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. AVilde

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, hut 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

emploj^ed. 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 enlargement, 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 slight 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.

III. 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,* Haematoma Auris, is divided

by him into four stages. .

Mcdico-Chirur£ical Review, January, 1858.
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1. The stage of hyperoemia, 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 " Hematocele of the external

ear." In a letter to me on the subject, he says : "In the first

stage of this affection, I 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

ii BMATOOELE OF Tin: EXTERNAL BAB (wILDb),

apply evaporating lotions. Even under this treatment, though

still more if Left to itself, the tumour often increases so as

entirely to disfigure 1 lu- <
i;ir, and produces a large hot swelling
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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 gradualty. 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. He did

not return to undergo any treatment.

Tumours.—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. S., a female, aged 19, has a hard, firm, ovoid
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tumour occupying the centre of the lobe on each side, but largest

on the left. It is of a stony hardness, and is quite distinct 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."

Gouty deposits are not unfrequent in the external ear.

Scirrhus.—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 occurred 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 car, 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 souk years, but at the time of manhood

it broke out afresh, and with increased intensity. During his
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twentieth year, it had acquired so enormous an extent that the

whole auricle was converted into a knott}^ deformed, and lumpy
mass, in which the natural projection could scarcely be detected.

At the anterior and inferior extremity of the antihelix the de-

generated mass had begun to suppurate. Dr. Fischer cut away
with a knife the whole degenerated ear, and the wound healed

in less than six weeks.



CHAPTER III.

THE EXTERNAL MEATUS—ITS EXPLORATION.

ANATOMICAL OBSERVATIONS OSSEOUS MEATUS— MEMBRANOUS MEATUS OBJECTS

IN EXPLORING THE MEATUS — MEANS OF EXPLORATION LAMPS—SPECULUM
MODE OF EXPLORATION.

The external auditory meatus is a tube formed partly of car-

tilage and partly of bone. It extends in a transverse direction

from the concha of the outer ear to the membrana tympani

internally. Its length varies in the adult from an inch and a

quarter to an inch and a half.

The Osseous Meatus.—There is a convexity about the middle

of the lower wall of the osseous meatus w^hich causes a slight

central contraction of the calibre of the tube ; and this con-

vexity, combined with a similar one in the anterior wall,

often prevents the anterior and inferior fourth or fifth of the

membrana tympani being visible to the surgeon during his

a VERTIi \i bbction of Tin: i.kft mi'aiis i.xtkrm s, from without
INWARDS.

exploration. The superior and posterior walls are slightly

concave: the anterior wall and floor of the meatus extend

three or four lines further inwards; and as the membrana

tympani is attached to the inner extremity <>f each w;il], hence
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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 are

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 laminae, 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-

sac, 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 ar,e 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 laminae 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-

I 11 1. ORIFICE »)i 111 I. MKAT'.s iviikms, SHOWING ITS OVAL SHAPE

plete tube, being deficient ;ti iis 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
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into the concave upper wall of the meatus, and from the osseous

ring spring the anterior, posterior, and inferior walls.

THE OSSEOUS MEATUS EXTERNUS OF AN INFANT.

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

threefold.

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

II. To dilate slightly the outer membranous and cartilaginous

portion.

III. 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 Pell to vicld slightly, and to embrace the finger firmly.

For the proper inspection of the meatus a strong light is

required, whicb can be so thrown as thoroughly to illuminate

the visible surfaces of the meatus externus and the membrana

tvnipani. Sunlight Is the besl ; 1>n< as its presence in our variable

climate can rarely be made available, and as the surgeon musl
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be prepared to make his observations at all times of the day and

night, and often on patients lying in bed, it is clear his usual

resort must be to artificial light. By a careful use of this light,

y / |^vi J2I \ W^/
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THE MODE OP EXAMINING THE EAR BY AID OF SUNLIGHT.*

however, he may, with few exceptions, attain to such a know-

ledge of the condition of the surfaces illuminated as will suffice

for his guidance.

There are two lamps which throw a good light into the

meatus, M. Segalas' and Mr. Miller's.

Segalas' lamp is of very simple construction, but can only be

used with gas. It consists of two vertical iron rods, the

anterior of which is about four inches high, and surmounted by

a gas burner which communicates with the vulcanised india-

rubber gas tube. This vertical rod is connected by a horizontal

rod, four inches long, with a second vertical rod about three

inches high, to the summit of which is fixed a circular reflector

about four and a half inches in diameter ; and in the centre of

which is an orifice for the surgeon to look through, about half

an inch in diameter. Attached to the horizontal rod is a ball

and socket-joint, and a handle and moveable piece by which the

lamp may be held in the mouth, and thus both hands left at

liberty.

* In this figure the head of the patient ought to incline more to the right

shoulder.
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Miller $ lamp, called after its manufacturer, was first sug-

gested by Dr. Chowne ; but it lias 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

MILLV.lt S I. AMI* OPEN. MILLER S I. AMI' 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, specula are 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 fcym-

pani. Tli 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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two handles or branches crossing each other, but having a

strong spring between them ; each of these branches is attached,

at the extremity furthest from the handle, to half a -metallic

funnel, and when the handles are pressed together, the two

halves of the funnel separate. It is used by placing the small

extremity of the funnel in the outer part of the meatus, and

then opening it so as to dilate the tube. The objections to the

forceps-speculum, and indeed to all modifications of it, consist

in its being cumbrous, expensive, and not efficient. Thus this

instrument is too' heavy to remain in the external meatus

without being held ; on account of its weight and size it

cannot be used with delicacy, while a sensitive meatus is liable

to be pained by it ; further, it requires the exclusive use of

one hand, so that it cannot be well employed during the

performance of an operation, or the use of applications to the

meatus or membrana tympani. Another great objection to the

forceps-speculum is, that when the two portions of the funnel

are separated in the meatus, two spaces are le/t between them,

through which hairs or portions of epidermis and cerumen

often project, and obstruct the passage of light.

To remedy some of the above defects, the tubular ear-speculum

was invented by Dr. Gruber of Yienna, and introduced to the

notice of English surgeons by Mr. Wilde, in his paper on

Otorrhaea, published in 1844 in the Dublin Journal of Medical.

Science. Mr. Wilde describes it as consisting of "a small

conical tube of silver, measuring about an inch and a half in

length, five-eighths of an inch in width at the greater aperture,

and varying from two to four lines in the clear at the small

extremity." The interior and exterior of each extremity is

polished, and both openings are circular. Two or three sizes

are recommended. There can be no doubt that this speculum

was a great improvement over any previously suggested ; but

upon comparing its shape with that of the tube it is intended

to explore, two grave defects are detected. The first is the

coniform shape of its small extremity ; for the widest part of

the speculum is introduced into the narrowest part of the tube,

and its extremity projects into and obstructs that portion of the

meatus which it is desirable should be free. With a speculum

of this shape it is, secondly, very difficult to explore the whole

of the meatus, and it is not sufficiently embraced by the meatus

D
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to retain 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 unoccupied. 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

N M1 "i BPBCULA I I'U ill i
; PURPOBB 0] EXAMINING THE EXTERNA! KBATU8'.

produce pain, especially where thv tube is small. It is therefore

evident thai 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 Lancet,

published in August, 1850 ; since which time most of these

instruments have, I 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 is 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

d 2
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tympani. In many cases it is necessary only to open the orifice

of the meatus, when the membrana tympani is at once seen

without the introduction of the speculum any further.

THE BURGEON EXAMINING THE EXTERNAL MEATUS BY MEANS OE MILLERS
LAMP AND THE TU HUEA It SPECULUM.



CHAPTER IV.

THE EXTERNAL MEATUS {continued).

ON FOREIGN BODIES AND ACCUMULATIONS OF CERUMEN IN

THE MEATUS.

FOREIGN BODIES IN THE MEATUS MODE OF REMOVAL CASES CERUM1NOUS

GLANDS—THEIR DISEASES—ACCUMULATIONS OF CERUMEN—THEIR CAUSES —
TABLE OF TWO HUNDRED CASES IN WHICH THE CERUMEN WAS REMOVED
SYMPTOMS—EFFECTS—TREATMENT— MODE OF REMOVAL—THE SYRINGE AND
ITS USE— CASES. f

FOREIGN BODIES IN THE MEATUS.

Foreign bodies are frequently introduced into the outer

meatus. Among those which have fallen under my own notice

may be named beads, slate pencil, leaves, a shell, a pea,

sealing-wax, a percussion «cap, a pin, a piece of paper, seeds

of grass, tobacco, avooI, cotton wool, human hairs, bacon, lint,

camel's-hair pencil, and camel's-hair. When a body is put

into the meatus by design, it is either done by a child in

play, or by an adult for the purpose of medical treatment,

or an alleviation of the itching of the tube. When a patient

is suspected of having a foreign body in the ear, the first

step of the surgeon is to make a careful inspection of the

tube in sunlight or with the speculum and the lamp, with the

view of ascertaining whether there really is anything present.

In a great number of cases, having explored the whole of

the meatus, and seen the membrana tympani, he will be able

to assure the patient or the friends that no foreign substance

is there. For want of this pre-inspection, lives have- been

destroyed in attempting to extract from the ear imaginary

bodies which had never lodged there. Medical men are not
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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

uncominoii to find a mass of hard cerumen in contact with

the whole of the meatus and with the outer surface of the

membrana tynipani, without causing any pain or inflamma-

tion ; and I have frequently removed other substances, as

beads, pebbles, &c, which had been either in contact with

the membrana tympani or in its immediate vicinity, 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 are 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 vulcanized 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 slightly 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

t<> use any of these instruments, and resort to them should

l»( avoided if possible. DiefFenbach, who advocated the use

<>}' ;i curved director, or curette, must have met with cases

showing the practice to be dangerous; for he says, "Should

violent bleeding Bupervene, and there bo no likelihood of com-

pleting the operation at one sitting, cold and afterwards warm

applications are t<> 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, iu 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 traceable 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 stated 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

* See a description of this instrument in Chapter VI.
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relief. Foreign bodies which press upon the outer surface

of the membrana tympani are apt to force the chain of bones

inwards, and thus press the stapes towards the vestibule,

causing the peculiarly distressing symptoms of giddiness and

confusion in the head which not unfrequently attend upon an

accumulation of cerumen. These cease as soon as the foreign

body is extracted.

There is little known as to the effect of narcotics introduced

into the external auditory meatus : but I have every reason

to believe that the narcotic property of a piece of tobacco

in the meatus was the cause, in one instance, of very serious

cerebral derangement.

It is probable that, in the following case, the foreign body

escaped spontaneously.

M. S., aged 9, was brought to me by a medical man, in

January, 1852. He stated that, on the previous evening, the

mother of the child had seen her put a bead into the right ear
;

that he himself had seen what he supposed to be the bead, but

had been unable to extract it by the forceps. By means of the

lamp the surfaces of the meatus and membrana tympani were

seen, and the dermis throughout was much congested, especially

near the orifice where the forceps had been applied, but no

foreign substance could be detected.

CASES OF FOREIGN BODIES REMOVED FROM THE
EXTERNAL MEATUS.

Case I. Slate-pencil in the ear of a child.—J. S., aged 7, was

brought to me at the St. George's and St. James's Dispensary,

on November 28th, 1849, her mother stating that she had

pushed a piece of slate-pencil into the right ear. She had not

complained of pain, and had slept well. Upon examination, by

means of the speculum and lamp, a rough piece of slate-pencil

was observed lying on the floor of the meatus, one end being

apparently in contact with the membrana tympani, while the

other looked towards the orifice of the meatus. It was easily

removed by the syringe and warm water, and found to be'

nearly half an inch long, and a quarter of an inch broad. The

membrana tympani was red, the blood-vessels of its dermoid

Layer Icing distended. The patienl did nol complain of pain,

and in a few days the membrana tympani was healthy.

< 'ase II. A /» rcmsion cap in the car for fifteen years. — (
'. E.,
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aged 26, was admitted at St. Mary's Hospital in November,

1852. She said that lately she had felt somewhat deaf in both

ears. Upon examination, a mass, like hardened wax, was

observed near the orifice of the left meatus. It was removed

by the syringe, and proved to be a percussion cap surrounded

by wax. The patient said that she remembered, when about 11

years of age, she put a cap into her ear, but she believed it

had been taken out, and had never thought of it since. The

membrana tympani was concave, the Eustachian tube natural,

and the power of hearing was nearly gone. Right ear : hearing

distance seven inches, membrana tympani dull, concave

;

Eustachian tube natural. It appears that the thickening of the

right membrana tympani had recently caused a dulness of

hearing in that ear : the left ear had doubtless been useless for

some time : but so long as the right ear remained perfect, the

defect in the left was not observed.

Hairs are apt to collect in the meatus ; they either enter in

small pieces while the hair is being cut, or those growing at the

orifice fall inwards : great irritation is caused oy them.

Case III. A collection of hairs in the external meatus. —
W. S., aged 69, complained of an extremely unpleasant

crackling in the right ear whenever he moved the head or ear.

It came on two months before seeing me, after bathing in the

sea : and he had had a similar attack some years previously,

which had subsided spontaneously. The hearing distance was

three inches. A large mass of short hairs was syringed out of

the ear ; the symptom of crackling at once disappeared, and the

hearing distance became two feet. Another gentleman from

the same cause was troubled with excessive itching.

RECTANGULAR FORCEPS.

Case IY. A pin impacted in the meatus.—A. R., a servant,

aged 35, came in great fear and in some pain, complaining that
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while picking the left ear with a pin she had dropped it into the

ear, and was unable to remove it. The head of the pin was
seen to lie close on the membrana tyrnpani 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 tyrnpani, and then suddenly draw it out.

Cotton 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 tyrnpani, symptoms similar to

those of pressure on the brain were very decided.

Case V. Cotton wool in the meatus. — The Rev. 0. M., aged

55, 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

MM EXTERNAL MEATUS ORBATLT DILATED i:\ \ PIECE OP COTTON WOOL;
ill i; LATTEB is BEEN BELOW, AND TO THE I.i i i.

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 tyrnpani : it bad 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 VI. 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 no* 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 walk 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,

&c, 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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were caused by the narcotic principles of the tobacco, rather

than by its pressure on the membrana tympani. In cases of

pressure, too, the symptoms disappear at once on the removal of

the cause ; whereas, in the present instance, they subsided slowly.

THE CERUMINOUS GLANDS AND THEIR DISEASES.

The ceruminous glands surround the outer half of the mem-
branous meatus with the exception of the portion situated

within a line or two of the orifice. They are contained in the

cellular tissue beneath the dermis, on the surface of which

the ducts open. Kolliker has recently shown them to be modi-

fications of the sudoriferous and not of the sebaceous glands, as

was previously supposed. The cerumen secreted by these

glands forms, in the perfectly healthy ear, a band about half an

inch in length, and half a line thick. This band should be of a

consistence just sufficient to enable it to retain its position, at

the same time that it can collect the small particles of dust, &c,

which float in the atmosphere, and prevent their accumulation

on the surface, or in the vicinity of the mciiibrana tympani.

Two other functions ascribed to the cerumen are, that by its

bitter taste it prevents the ingress of insects ; and that in some

peculiar manner it assists the power of hearing. Its principal

use is unquestionably to arrest and collect the particles of dust.

Its bitterness may possibly deter the entrance of insects ; but

the idea that it mechanically assists in collecting or conducting

the sonorous vibrations to the labyrinth, or that it is of any use,

in fact, in the actual process of hearing, is, in my opinion, quite

erroneous. No doubt its absence is very frequently accom-

panied by a diminution of the hearing power; but this absence

appears rather to result from the sympathy which exists between

these glands and the deeper structures of the ear. Vcvy often,

when these return to their normal state, the -ceruminous glands

again pour out a healthy secretion. The most convincing proof

thai the cerumen does not mechanically assist in the function of

bearing is, that in many eases, when the ceruminous glands

alone are affected, and their secretion consequently arrested, no

diminution in the hearing power can he detected even by the

use of the most delicate tests ; and cases must frequently occur

in medical men, where there has been a Long-continued dis-

charge from the surface of the dermis, no cerumen being

.rirtcd, without perceptible diminution of the hearing power
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It is also well known that the entire removal of the ceruminous

secretion does not impair the hearing power ; and in no case of

deafness has it been shown that the introduction of cerumen or

of any substance to supply its place, or even the promotion of

its healthy secretion under the influence of stimulants, has in

the least degree improved the hearing. Indeed, if the peculiar

properties of soft cerumen be considered, it must be manifest

that its function would be rather to absorb superabundant

sonorous undulations than to increase their intensity. The

natural method whereby the cerumen when it has performed

its duties is expelled from the ear, is the action upon the

external meatus of the condyloid process of the lower jaw, during

the movements of mastication and articulation. By these

movements, the cerumen is brought quite to the orifice of the

meatus, whence it either falls out in small particles, or is

removed by the towel.

Diseases of the Ceruminous Glands.—The ceruminous glands

sometimes pour out a too abundant secretion, which is either of

a light brown colour and softer than natural* or hard and dark

coloured : it may also be entirely absent. When soft and semi-

liquid, it is generally found in young patients having a tendency

to glandular enlargements, and in whom the dermis of the

meatus is hypertrophied : thus, without any accumulation

beyond that which adheres to the walls of the meatus, the

cavity is nearly filled with cerumen. It is, however, generally

found in a state harder than natural ; aud this condition, by

preventing its free escape from the ear, gives rise to that very

common affection, accumulation of cerumen in the external

meatus.

Collections of Cerumen.—Cerumen accumulates in the external

meatus from two different causes : one, a primary affection of the

ceruminous glands ; the other, a secondary and sympathetic de-

rangement of the deeper-seated cavities. Thus, while in a large

number of cases the removal of the accumulated cerumen is pro-

ductive ofimmediate relief to the deafness ; in others, the hearing

is only partially or not at all benefited by the operation. In order

to ascertain the numerical relation between the cases of accumu-

lation that are cured, and those that are only relieved, by the use

of the syringe, I have arranged in a tabular form the results of

one hundred consecutive cases that have occurred in my private

practice.
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TABLE SHOWING THE EFFECT ON THE POWER OF HEARING OF
THE REMOVAL OF AN ACCUMULATION OF CERUMEN IN ONE
HUNDRED CASES THE NORMAL DISTANCE OF TESTING
WATCH BEING THREE FEET.

HEARING DISTANCE BEFORE HEARING DISTANCE AFTER

fH
©
•4

REMOVAL. REMOVAL.

Bight Ear. Left Ear. Right Ear. Left Ear.

22 1 inch 8 inches 18 inches 18 inches

22 normal : no cerumen half an inch normal normal
32

j

7 inches crack of nails 12 inches 7 inches

70
|

contact contact contact contact

33 half an inch half an inch normal normal
35 2 feet half an inch normal normal
45 contact half an inch 2 inches 2 inches

15 half an inch 3 inches normal normal
44 normal : no cerumen half an inch normal normal
59 1 inch : no cerumen crack of nails 1 inch crack of nails

25 crack of nails 3 in. : no cerumen 1 inch 3 inches

18 4 inches half an inch normal normal
29 5 inches normal : no cerumen normal normal
8 contact contact 3 inches contact

74 half an inch half an inch half an inch half an inch

49 6 inches 6 inches 6 inches 6 inches

53 crack of nails 2 in. : no cerumen 4 inches 2 inches

28 half an inch normal : no cerumen normal normal

26 1 inch half an inch 8 inches 7 inches

26 half an inch 2 inches normal 12 inches

49 9 inches 1 inch 9 inches 1 inch

19 7 inches 1 inch 7 inches 24 inches

32 quarter of an inch half an inch normal normal
53 normal half an inch normal normal
30 half an inch 10 inches 6 inches normal

2 inches 1^ inch 2 inches half an inch

41 18 inches 5 inches 18 inches 8 inches

65 contact contact 2 inches 2 inches

27
44

pressure

4 inches

pressure
pressure

half an inch

6 inches

3 inches

3 inches

25 24 inches 1 inch normal 3 inches

40
65

pressure

crack of nails

normal
crack of nails

normal
2 inches

normal
contact

27 12 inches contact normal normal

27 1 18 in. : no cerumen pressure 18 inches 18 inches

70
56

pressure
normal
2 inches

pressure
pressure

2 feet

1 inch
normal
normal

1 inch

7 inches

normal

20 2 inches 2 in. : no cerumen 2 inches 2 inches

53 24 in. : no cerumen contact 24 inches 12 inches

38 contact half an inch normal normal

7 2 indies normal : no cerumen 24 inches normal
14 2 inch* - 5 inches 24 inches 24 inches

29 2 inches 6 inches normal 12 inches

40 l inches pressure 8 inches 5 inches

1 I . contact norma] : no cerumen 6 inches normal

36 7 inches half aft inch normal normal
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HEARING DISTANCE BEFORE HEARING DISTANCE AFTER

<4

REMOVAL. REMOVAL.

Right Ear. Left Ear. Right Ear. Left Ear.

22 2 inches contact 24 inches normal
45 16 inches 3 inches 24 inches 8 inches

19 normal : no cerumen contact normal normal
28 normal : no cerumen pressure normal normal— normal : no cerumen half an inch normal normal
46 quarter of an inch pressure half an inch half an inch
23 4 inches 5 inches normal normal
44 pressure pressure normal normal
25 normal : no cerumen 1 inch normal normal
14 2 inches 2 inches normal normal
60 1 inch 1 inch 9 inches 9 incries

27 normal half an inch normal half an inch
50 18 inches pressure 18 inches 24 inches

20 2 inches 4 inches normal normal
11 2 inches half an inch 8 inches 8 inches

50 2 inches normal normal normal
45 half an inch half an inch 1 inch 1 inch
5 Crack of nails

:

no cerumen
2 inches crack of nails 4 inches

35 10 inches 2 inches normal
24 inches

normal
28 1 inch 24 inches 24 inches
41 normal : no cerumen contact normal 24 inches

14 12 in. : no cerumen 2 inches 12 inches 24 inches

24 pressure pressure normal 2 inches

60 1 inch contact 1 inch contact

34 normal : no cerumen 24 inches normal normal
19 2 inches 1 inch 24 inches 24 inches

61 2 inches 2 inches 3 inches 3 inches

65 crack of nails crack of nails crack of nails crack of nails

24 contact 2 inches normal normal
40 normal : no cerumen contact normal 8 inches

60 contact crack of nails contact crack of nails

56 quite deaf: no ceru. contact quite deaf 6 inches

21 normal : no cerumen 6 inches normal normal
40 6 in. : no cerumen 4 inches 6 inches 12 inches

51 normal : no cerumen contact normal 3 inches

50 6 inches 6 inches normal normal
55 crack of nails contact : no cerumen contact contact

41 12 in. : no cerumen contact 12 inches 5 inches

27 normal : no cerumen half an inch normal 4 inches

50 normal : no cerumen contact normal 1 inch

46 2 inches half an inch 24 inches 6 inches

35 normal : no cerumen pressure normal 1 2 inches

45 3 inches 3 inches 3 inches 3 inches

74 crack of nails 2 inches 3 inches 6 inches

49 half an inch half an inch 4 inches 4 inches

57 half an inch 2 inches 1 inch 3 inches

36 crack of nails crack of nails 1 inch 1 inch

39 pressure crack of nails normal normal
39 4 inches contact normal 14 inches

25 2 inches normal : no cerumen normal normal
52 8 inches 1 inch 8 inches 2 inches

54 normal : no cerumen contact normal 6 inches

11 contact contact 12 inches 1 2 inches
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An analysis of the foregoing 100 cases shows the following to

be the result of the examination of the 200 ears :

—

Ears restored to a normal condition . . . . .60
Ears in which the hearing power was greatly improved . 43

Ears in which the hearing power was only slightly improved 35

Ears in which the hearing power was the same after as be-

fore the removal of the cerumen . . . . .27
Ears in which there was no wax, and in which the hearing

power was normal, the opposite ear being affected . 24

Ears in which there was no wax ; but in which the hearing

power was not perfect, the opposite ear being affected . 1

1

200

It thus appears that of the 165 ears from which cerumen

was removed, only 60 were cured ; that, including the 43

cases which were much improved, there were 103 cases of great

amelioration, while there were 62 ears that were either but

slightly or not at all improved. Thus, out of the 165 ears

from which a collection of cerumen was removed, there were

105 in which there was some other disease, the restoration of

the hearing not being perfect. The presence of cerumen in the

external meatus may be symptomatic of several affections, as

obstruction of the Eustachian tubes, or thickened condition of

the tympanic mucous membrane, debility of the auditory nerve,

anchylosis of the stapes, &c. ; it is therefore important that

every case should be carefully examined after a collection of

this kind has been removed ; because, if the hearing power be

not wholly restored, some other disease is present which requires

attention.

The causes producing accumulation of cerumen in cases not

complicated with other diseases, arc—a narrow calibre of the

meatus ; the application of cold ; the admixture of dust with

the cerumen ; and, not unfrequently, the practice of pushing

into ilic car the point of a towel, whereby the cerumen is pressed

into a mass towards the membrana tympani.

The symptoms of an accumulation of cerumen are—sudden

clearness, often following a cold by which the dermis is tume-

fied ; bathing or the introduction of water into the ear. This

deafness is often beder in the morning; is increased by the

movements of the jaw during mastication ; and often disappears
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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

unfrecjuently 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

CERUMEN IN CONTACT WITH THE OUTER SURFACE OF THE

MEMBRANA 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 6f 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 irritation, 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.

flb^.
.

MEATUS GREATLY DILATED BY CERUMEN.

The prolonged presence of hardened cerumen in the external

I

ANTBRIOB WALL 0] THE OSSEOUS MEATUS PARTLS ABSORBED, FOLLOWING
mi PRBSSUR] OP UN LOCUMULATION OP CERUMEN.
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meatus is sometimes productive of injury to the walls of the

meatus and to the membrana tympani. In my Museum are

several specimens in which the osseous meatus has been much

dilated ; others in which the bone has been absorbed in parts
;

and in one instance a portion of wax was imbedded in the mas-

toid cells, having passed through an orifice in the attenuated

posterior wall of the meatus. In another instance, where the

cerumen, by its pressure, had caused an ulcerated orifice in the

membrana tympani, a portion of it had found its way into the

cavity of the tympanum.

CERUMEN PROJECTING THROUGH THE MEMKRANA TYMPANI INTO

THE TYMPANIC CAVITY.

The treatment of cases in which there is an accumulation of

cerumen of course consists in its removal. The best, and

indeed the only judicious mode of effecting this, is by the use

of the syringe, which will thoroughly clear out even the

hardest masses. The use of other instruments, as the scoop,

has been suggested ; but I have rarely known them to have

been used without the production of pain, inflammation, and

often of discharge from the dermis. No doubt the ordinary

small syringe is not powerful enough to remove a hardened

mass ; but the. one I usually employ, and which is valuable for

many other purposes, holds three ounces and a half, and is

furnished with two rings, so that it can be held in the right

hand, and leave the left at liberty to hold the ear of the

patient.

The nozzle of the syringe consists of a metallic tube of very

small size, which should be made to take off until the water

has been drawn in through the large aperture, and then be

again fixed on. By doing this, air is kept out of the syringe

and much time is saved, as it is not easy to fill a large-sized

e 2
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syringe through a small aperture. The point of the nozzle

should be somewhat larger than the body of an ordinary probe,

so that the water may be injected with sufficient force, and

SYRINGE AND NOZZLE.

its return at the orifice be unimpeded. The ear of the patient

should be brought opposite to a window, and the point of the

syringe should be placed at the posterior part of the orifice of

the meatus, or the stream is liable to strike against the anterior

wall of the tube. Whenever the syringe is used, the ear should

be drawn backwards so as to straighten the tube ; and if this

cannot be effected on account of the left hand of the surgeon

being otherwise engaged, the posterior wall of the meatus

may be pressed backwards by the point of the syringe. Warm
water alone is generally sufficient, without the use of any

solvent. It should be quite clear ; and it is always desirable

to have two vessels ; one for the water before it is used, and the

other to receive it when returning from the ear. If a glass

vessel be used for the latter purpose, the condition of the water,

and consequently of the ear, is more readily ascertained. The
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use of an ear-spout is very serviceable during the process of

syringing. It consists of a spring to pass over the head, at one

end of which is a funnel to fit under the ear, down which the

water can run into the basin.

EAR-SPOUT, FITTED ON THE HEAD.

In many cases, when the collection of wax^s not very hard,

the injection of one or two syringes full of warm water is

sufficient to dislodge the mass ; in others a much longer time

is required, and when the wax has been very hard, I have

sometimes injected warm water for twenty minutes or half an

hour without removing any particles, or even causing the water

to be clouded. At times it is well to let the wax become

softened by the water before using the syringe again ; and

where the cerumen is unusually hard, or the meatus so tender

that the syringing causes much pain, it is desirable to order a

weak alkaline solution to be dropped into the ear in the inter-

vals. As it is not desirable to proceed with the syringe when

there is no wax left, the meatus should be frequently inspected

to ascertain the progress made, as the deposit frequently comes

away slowly in small pieces ; the last portion, however, is usually

large, and is often a cast of the membrana tympani. After the

extraction of the cerumen, a piece of cotton wool may be worn

for a day or two.

CASES OF ACCUMULATION OF CERUMEN IN THE MEATUS EXTERNUS.

Case I.—Mrs. B,., aged 38, consulted me in July, 1854, on account

of great dulness of hearing. She stated that, without any pre-



54 THE DISEASES OF THE EAR.

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 perfect 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 II. Mass of cerumen extremely hard and very difficult to

remove.—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

aifected by syringing for half an hour. A solution of carbonate

of soda in water (3j @ 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.

Case III. Accumulation of cerumen attended withpain and inflam-

mationofthedermis.—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.

On 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 cerium)/ producing inflammation of the der-

moid layer of /he membrana tympani.—J. H. M., aged 56, a

Burgeon, complained, in 1849, of pain in the right car, with

much deafness. The pain was paroxysmal; 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 botli 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 causing neuralgic 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 YI. An accumulation of cerumen causing pulsation in the

I'ur.—W. E., 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 cerebral irritation cured at once by the

use of the syringe.—L. 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 cerumen.—Mrs. B,., 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

symptoms.

In some cases, the hard mass of cerumen has pressed against

the outer surface of the membrana tympani, with sufficient

force 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.



CHAPTER V.

THE EXTERNAL MEATUS {continued).

THE DERMIS AND ITS DISEASES.

1. ACUTE INFLAMMATION:—a, ACUTE INFLAMMATION CONFINED TO THE DERMIS

TREATMENT—CASES. b, ACUTE INFLAMMATION EXTENDING TO THE BRAIN AND

ITS MEMBRANES TREATMENT—CASES.

2. CHRONIC INFLAMMATION : a, CHRONIC INFLAMMATION, WITH HYPERTROPHY

AND ACCUMULATION OF EPIDERMIS—TREATMENT CASES. b, CHRONIC

CATARRHAL INFLAMMATION—TREATMENT—CASES. C, CHRONIC CATARRHAL

INFLAMMATION, EXTENDING TO THE BONE AND TO THE BRAIN—TREAT-

MENT—CASES. d, ULCERATION.

The diseases to which the dermis of the external meatus is

subject are :

—

I. Acute Inflammation, ending in resolution, discharge of

serum, mucus or pus, or in ulceration.

II. Chronic Inflammation, with or without discharge, polypoid

growths, or caries of the bone.

I. Acute Inflammation of the Dermis.

This is one of the diseases hitherto comprised under the term

otitis. The external meatus is very sensitive, especially towards

the middle. This sensibility is due to the dermis, which

is abundantly supplied with nerves and blood-vessels, and

is covered by a delicate layer of epidermis. This membrane

is liable to inflammation from many causes, such as the intro-

duction of foreign bodies or acrid drops into the meatus ; an

accumulation of cerumen ; the application of cold or of heat,

especially when arising from sudden changes of temperature in

the weather ; or any debilitating illness.

The symptoms of this affection, at its commencement, are

a feeling of fulness, stiffness, and uneasiness in the meatus,

which is increased when the ear is pressed upon, or when the

outer ear is moved by its muscles. This sensation is followed by
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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 examination 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 one-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 secreted 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, it loses its viscidity, and becomes milky, re-

maining so as long as the affection continues to be chronic.

Winn the inflammation is not very severe, the character of the

secret ion is always milky, not mucous. There arc cases in

w hich 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. I have

never had the opportunity of collecting the secretion, so as to

be able to form a corred estimate of the quantity effused in

twenty-four hours; but, judging from the saturation of hand-

kerchiefs, linen, and pillows, it niusl amount to several ounces
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The source of this large quantity of secretion is the blood-

vessels of the dermoid meatus, which are extremely numerous,

and very large.

Some patients are subject to frequent attacks of acute inflam-

mation of the meatus, but in them the symptoms are not very

severe ; in others, however, the inflammation extends to the

bone, and thence to the membranes of the brain. It is not

uncommon to see patients in whom there are some symptoms of

cerebral irritation, though not of a serious character ; while, in

other instances, they are so formidable as to destroy life. These

cases will hereafter be more fully described.

Acute inflammation of the dermoid meatus sometimes occurs

from injury, but it usually subsides under the use of leeches and

fomentations.

The treatment of acute inflammation of the dermoid meatus

consists, in the milder cases, of the application of evaporating

lotions, or of hot fomentations and poultices ; in the more

severe, leeches should be applied to the margin of the orifice of

the meatus, so as to remove the blood directly from the con-

gested vessels ; and the meatus itself should be syringed with

hot water, the head being slightly raised. The patient should

be kept in bed, perfectly free from all noise, and small doses of

opium may be administered. After the disappearance of the

pain, the ear is to be washed out thoroughly with warm water,

three or four times, or even oftener, daily ; so as, in the first

place, to ensure the removal of the whole of the discharge,

which is apt to cause irritation, and, in the second place, to act

as a warm bath to the inflamed membrane. Unless there is

constitutional debility, or the ear has been weakened by previous

disease, the discharge usually ceases in the course of a few days
;

the epidermis is again naturally secreted ; and the power of

hearing returns. Cases of acute inflammation of the dermis

depending upon constitutional causes, and usually following

nervous excitement, require to be treated by tonics in addition

to the local applications. In some cases, however, foundation is

laid for chronic catarrhal inflammation of the dermis, of which

I shall presently speak.

CASES.
«

Ccfee I. Acute inflammation of the dermoid meatus, arising from

cokl.—M.. F., Esq., aged 26, a medical man, consulted me in
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January, 1853, on account of great pain in each ear. He 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

right : 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 II. 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 night. 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 III. Acute inflammation of the dermis ; great deafness,

and copious secretion of serum.—A. H. II., 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 night 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 examination, 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 injured 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.—Miss C, aged 28, consulted me on March

7th, 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 examination, the dermis lining each meatus was

observed to be red and swollen. The hearing distance of each

ear was natural. By 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 BRAIN.

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

lines 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 it ; 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. Its 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, arid 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. Acute inflammation of the dermis of the external meatus,

extending to the brain and its membranes, caused by picking the ear

with a 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 water, 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 sKe 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. Ever 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 senna?.

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 tlie 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 night 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
creta were administered night and morning'.

3rd.—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.m.—The ice was applied about 4 o'clock, soon after which

she went into a comatose state, occasionally, however, waving

her hands, and appearing to recognise her friends.

5th, 11 a.m.—Became perfectly comatose about 4 a.m. She

is now perspiring profusely. Pupil of right eye contracted.

She died at 12.

Dissection of the body twentysix 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, fornix, 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 nerves 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. Chronic Inflammation of the Dermis lining the
Meatus.

This affection may be divided into

—

(a.) Simple Chronic Inflammation.
f

(b.) Chronic Catarrhal Inflammation.

(a.) 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.

EPIDERMIS PROM THE EXTERNAL MEATUS IN THE FORM OF A TUBULAR CUL-DE-
SAC, AND A LAYER ARRANGED CIRCULARLY.

Treatment.—When there is hypertrophy of the dermis, with-

out much tenderness, a solution of nitrate of silver (3J @ 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 chronic inflammation of the dermoid meatus.—
R. 1\ A., Esq., aged 47, in good health, consulted me on

July 4, 1853.

"History.—During the last year and a half, he has suffered

;ii times from extreme itching, with dulness of hearing, followed

by slight discharge. Upon examination, 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 @ Jj), was applied

on cotton wool to each meatus. In the course of a fortnight he

was quite cured.

Case II. Simple chronie 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 from1* 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. @ 3j) 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 III. Chronie inflammation of the dermis, with great hyper-

trophy.—Miss T., aged 57, in tolerable health, consulted me in

January, 1853, on account of great irritation and deafness in

each ear.

F 2
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History.—Daring 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 examination, 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.

Treatment.—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 (jss @ 5j)- ^ °^ n°t near the result.

Case IY. Chronic inflammation of the dermoid meatus : accumu-

lation of epidermis.—The Rev. Gr. T., aged 55, consulted me in

July, 1850, on account of pain in the left car, 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

Burface 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. Alter 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 moisl atmosphere in which this patient lives, is

probably a cause of the unyielding character of the affection.
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(b.) Chronic catarrhal inflammation of the dermoid
MEATUS.

This disease has been frequently classed among the cases of

otorrhoea. 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-

pany 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. The 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 frequently 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 aflection has persisted some time, there

is 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 lamina? of the mem-

brana tvmpani : 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 treatment 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 b}r the use of warm fomen-

tations, steam baths, or poultices. On the disappearance of the

irritation, weak astringent injections may be used, and slight

counter-irritation be kept xvp over the mastoid process. These

measures, coupled with the administration of tonic medicines,

and attention to the general healtb, 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 nitrate 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,

;uc 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 Y. Chronic catarrhal inflammation of the dermoid meatus

during teething.—J. A., aged nine months, pale and weakly, was

admitted under my care 4 at St. Mary's Hospital, in November.

L854, en account of an offensive discharge Prom the left ear.

History.—The mother stated, thai 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 zinc

(one grain to an ounce 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. Catarrh 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 rne 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
t
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 membraiia

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 to the ounce) ; a portion of vesicating

paper to be applied over each mastoid process every second

night, ami 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 fir^t 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, followed 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 ncvTcr 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 d nuded 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

-•.liifion of nitrate of silver (gr. \j @ 3 J) was :l Pl )Ur( ^ *° tM(i
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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 YIII. Chronic catarrh of the meatus externus after scarlet

fever, 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 TO THE BRAIN.

It is not common for chronic 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 IX. Catarrhal inflammation, of the dermoid layer of the

external meatus, with caries 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 abont.

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.

THE [MTBRNAL Bl imam. OP THB TEMPORAL BONE, BHOWING THE TWO ORIFICES

in THB LATERAL sim 9 W7LH H WERE PILLED ltv THE CEREBELLUM, AND A.LSO

-i| ( ,\\ in., i ii i CARIOI B SULCUS 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. Upon 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 car.—The dermis lining the whole* of the external

meatus was soft, tumefied, and dark-coloured, and its surface

was devoid of epidermis ; beneath it, posteriorly, was purulent

THE EXTERNAL SURFACE OF THE TEMPORAL BONE, 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 carious

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-

gress 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 to be my opinion,

founded on a consideration of sonre of the cases already

adduced, that when a disease of the brain originates in a chronic

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

willi its peculiar valvular disposition as soon in infants, create

;i sufEcienl barrier to the free egress of the secretion. En the

tympanic cavity, the matter is usually retained by the membrana

tympani, which either wholly or partially prevents its escape;

sometimes, however, ili«' hypertrophy of the mucous membrane

is itself sufEcienl in shul up the secretion in pails internal (<> if ;



THE EXTERNAL MEATUS. 77

and occasionally even the thick accumulated matter itself may
prove a bar to the egress of that which is beyond it. In the

case of the mastoid cells, it appears that the matter may be

retained by the peculiar position of their horizontal portion, the

floor of which is often below that of the orifice into the tympa-

num ; or it may occupy the vertical portion of the cells, which

is quite below the part leading into the tympanum. The rules

to be laid down in the treatment of chronic catarrh of the

dermoid meatus, the mucous membrane of the tympanum, and

the mastoid cells, are as follow :

—

1. By attention to the general health to attempt to diminish

the catarrh.

2. To secure, if possible, a free exit for the secreted matter.

3. By keeping up an external discharge, to cause that within

the ear to be absorbed ; and thus to arrest further secretion, and

allay the diseased action.

General Treatment.—As far as general measures go, the same

observations will apply to the diseases of each of the different

parts of the ear. As it seems probable that the usual predispos-

ing cause of these diseases is a scrofulous diathesis, every means
should be taken to invigorate the health. Abundant exercise in

the open air, especially in the country or by the seaside, simple,

nutritious, but not stimulating diet, and mild tonic medicine,

are to be specially recommended. Great care should be taken that

the patient sleeps in a well-ventilated room, in a bed without

curtains, the head being kept high and cool, and above the bed-

clothes. Everything which is liable to excite must be sedulously

avoided ; and rough play, in which the head is apt to receive a

blow, must not be allowed. From whatever source the dis-

charge comes, it is desirable, when practicable, that the mem-
brane whence it issues should be washed frequently with tepid

water ; hence the use of the syringe is of great importance.*

* Many of the syringes in common use are very inefficient, as they do not
send the water into the ear with sufficient force to remove the discharge. The
best and most simple for patients to use, is the four ounce vulcanized India

rubber bottle, made by Bell and Co. The metal nozzle should be made so as

to allow of being easily removed. When the syringe is to be filled, the nozzle

should be taken out, and the fluid to be injected should be poured into the

bottle ; or it may be allowed to fill itself, the air having been previously

expelled by pressing the sides together.
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"When there is congestion, the application of one or two leeches

is desirable, and sometimes gentle connter-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 ride, 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 chronic 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

emplo}red in order to arrest a discharge from the ear, the symp-

toms that follow are not 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, orthe 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 Pace of
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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 dermis, instead of secreting 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 is 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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Besides the ulceration of the dermis, alluded to above, as

resulting from, disease of the bone, a second kind of ulceration,

viz., having a syphilitic character, is also met with. Its local

treatment does not differ from that pursued in other ulcerations

of the dermoid structure.



CHAPTER VI.

THE EXTERNAL MEATUS (continued).

POLYPI.

CAUSES OF POLYPUS SYMPTOMS— THREE SPECIES OF POLYPUS :— 1. THE CELLULAR

RASPBERRY POLYPUS STRUCTURE TREATMENT WITH POTASSA CUM CALCE

CASES—TREATMENT BY REMOVAL WITH THE LEVER-RING FORCEPS CASES.

2. THE FIBRO-GELATINOUS POLYPUS STRUCTURE — TREATMENT CASES.

3. THE GLOBULAR CELLULAR POLYPUS—STRUCTURE—TREATMENT CASES.

Polypi.—Polypoid growths are not unfrequently met with

in the meatus, and, as already stated, are generally the result

of long-continued irritation of its dermoid layer ; sometimes,

however, they arise from chronic inflammation of the mucous

membrane of the tympanum, or from obstruction of the Eusta-

chian tube. As a rule, polypi are attached to the surface of the

dermoid layer of the meatus, although I have met with cases in

which they sprang from the outer surface of the membrana
tympani, and in one dissection I found what appeared to be a

polypus growing from the inner surface of the latter. The

existence of a polypus is always attended with a discharge of

matter ; arising usually from two sources,—the dermoid layer

of the meatus, and the surface of the polypus itself. In some

cases there is a flow of blood, and generally a very offensive

odour. A polypus, when small, usually causes little inconveni-

ence, nor is its presence commonly detected, except by careful

inspection ;—when it grows large, however, a sensation of ful-

ness is felt in the ear, and not unfrequently there is a sense of

heaviness, giddiness, and confusion in the head. These latter

symptoms are greatly increased when the polypus projects be-

yond the meatus, and happens to be pressed upon. Such pressure

I have known to produce complete insensibility. Sometimes
there is also a shooting* pain extending from the ear to the

G
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temple. These symptoms of cerebral irritation frequently cause

great alarm to the patient and his friends, and appear to be the

result of pressure of the polypus on the outer surface of the

membrana tympani, and chain of ossicles, which causes a move-

ment inwards, towards the cavity of the vestibule, of the inner

extremity of the chain, producing continuous tension of the

fluid of the vestibule. This is clearly shown by careful inspec-

tion of a specimen prepared by me for the purpose, by which it

is manifest, that although there are two articulations between

the long process of the malleus and the base of the stapes,

yet the slightest movement inwards of the processus longus

mallei causes the base of the stapes to be pressed inwards

towards the cavity of the vestibule : and, as has been already

stated, pressure on the contents of the vestibule appears to

produce results very similar to those of pressure on the brain.

According to my own observation, the former gives rise to

—

first, a sensation of noises ; secondly, confusion of ideas ; thirdly,

giddiness and insensibility.

In all cases of discharge from the meatus, the first step is by

the S3rringe to cleanse the tube. This done, there is no difficulty

in determining whether a polypus be present, even though it

should be situated close to the membrana tympani.

Polypi of the external meatus may be divided into three

classes.

1. The one of most frequent occurrence, and which may be

called the raspberry cellular polypus.

2. That which has been termed the fibro-gelatinous polypus.

3. The globular cellular polypus.

Each of these classes, and its treatment, will now be sepa-

rately described.

1. The Raspberry Cellular Polypus.

I have given this name to the polypus most frequently me1

i: U3PBERBY CELLTJ] LB POL! I

with, which consists of numerous round beads, very similar in

appearance to the free surface <>i' the raspberry. [These beads
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are attached by small filaments to a central stem, which forms

the root. Frequently it is covered by ciliated epithelium, and

when examined microscopically, its interior is found to be com-

CELLULAR STRUCTURE OF THE RASPBERRY POLYPUS.

posed of small rounded cells. So soft is it usually, that upon

being seized by the ordinary dressing forceps, it breaks up, and

bleeds freely. This kind of polypus varies much in size ; being

sometimes not larger than a grain or two of mustard-seed, and

at others so large as to fill the whole of the meatus, and project

from the orifice. It is attached to various parts of the

meatus, but generally to the inner half of the tube, and

frequently close to the membrana tympani. When small,

its colour is usually deep red ; but as it grows, it becomes

paler, and the rounded masses considerably increase in size.

A LARGE RASPBERRY POLYPUS, VISIBLE AT Till: ORIFICE OF THE MEATUS.

The formation of these polypi is often attended with consider-

able pain, and by a discharge of blood: but it is not un-

common for them to remain undisturbed for several years,

during the whole of the time throwing off a most offensive

secretion, and yet not producing symptoms sufficiently urgent
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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 treatment 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 increase 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 calce.—In the early part of

1852, a series of papers were published by me in the Medical

Times and Gazette, 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-

liquescenl 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

thai wlii'h La free from iron is decidedly the most efficacious.



THE EXTERNAL MEATUS. 85

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 distinct 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 tha*fc 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 debris 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 I. Vascular polypi near the membrana tympani ; singing in

the ear; power of hearing diminished; treated tcitli potassa cum

cake ; cure.—Mr. 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 flocculi, 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 wTas 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 force to

a polypus attached to tin- vicinity of tin- membrana tympani,

* Bee, by the author, " On the Structure of the Membrana Tympani in the

Human Ear/'— Philoa. Trans. Part I., 1851.
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since a laceration of the meatus is likely to extend to the

membrane.

July 21st.—The potassa cum calce was applied to the surface

of the polypus in the way previously described ; and in the

course of a minute the whole of that part of the polypus which

could be seen became of a livid hue, and, when the ear was

syringed with tepid water five minutes afterwards, numerous

small particles of the polypus, softened and disintegrated, were

brought away. The patient complained of but very slight

pain, which entirely disappeared on using the syringe.

29th.—The polypus is smaller and less red; the dis-

charge from the meatus very copious. The potassa cum calce

was again applied with similar results.

August 13th.—The polypus is observed to be much smaller.

Instead of the mass which, at the first examination, had an

appearance like a raspberry, there was now only a rounded button

about a line and a half in diameter. The potassa cum calce

repeated.

Oct. 18th.—The discharge is much diminished : its odour is

less fetid
;
polypus nearly gone ; and the power of hearing much

improved.

Nov. 13th.—Since the last visit, a lotion, composed of a

drachm of tannin to eight ounces of water, has been used twice

daily. The discharge has now nearly disappeared, and consists

almost entirely of epidermoid cells. The only vestige of the

polypus consists in the presence of two very small buttons,

each the size of a small pin's head ; these are attached to the

upper part of the membranous meatus, close to the membrana

tympani.

29th.—The use of the injection has been continued ; there is

now no vestige of the polypus ; the singing noise has ceased
;

but the surface of the membrana tympani is dull. Hearing-

distance of the watch, six inches.

The features of interest in this case appear to be : first, that

although the escharotic was only applied at intervals of several

weeks, the polypus did not increase in those intervals, but, on

the contrary, gradually diminished ; secondly, with the de-

struction of the polypus the singing also entirely disappeared

;

thirdly, the return of the power of hearing to so great an

extent.
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Case II. Dischargefrom the left ear daring many years; giddiness;

polypus; treated by potassa cum calce ; cure.—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 lerer-riug

forceps,—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

hi in from separating the blades of the instrument; and should

a large meatus enable him to do this, the instrument blocks up

bo much of the tube thai lie cannot see whether lie lavs hold of

i in- polypus or not. Should the surgeon even succeed in seizing
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the polypus, he will find that it breaks up and the roots are not

touched.

Various instruments have been invented, having for their

object the removal of the small vascular polypi from the ex-

ternal auditory meatus. Of these, one of the best is the snare

of Mr. Wilde, thus described at page 420 of that gentleman's

work on " Aural Surgery :
"

—

" It consists of a fine steel stem, five inches long, and bent in

the centre, with a moveable bar sliding on the square portion

near the handle, which latter fits over the thumb. The upper

extremity is perforated with holes running parallel with the

stem, and loops at the angle serve the same purpose. A fine

wire, fastened to the cross-bar, passes through these loops and

holes ; it should be of such length, that when the cross-bar

is drawn up tight to the handle, the ligature is fully on the

stretch. ... In using it, the cross-bar is pushed forward, and

a noose made of the wire at the small extremity, of sufficient

size to include the morbid growth, which it is then made to

surround, and towards the roots of which it is pressed by means
of the stem; the cross-bar is then drawn up smartly to the

handle, while the point of the stem is pressed downwards ; and

it never fails of either cutting across, or of drawing with it

whatever was included in the noose."

The difficulty attendant upon the use of this instrument,

consists in getting the wire noose around the polypus, which

frequently is of very small size ; another disadvantage is, that

it cuts off a portion of the growth, instead of withdrawing it

entire.

The instrument which I have been in the habit of using

during several years at St. Mary's Hospital, as well as in private

practice, w^ith most satisfactory results, I have called the lever-

ring forceps. In the interior of a tube is a delicate steel rod,

the end of which is split into two portions, each having a small

oval ring at its extremity, measuring four or five lines long,

and from two to three broad. These rings (the inner surfaces

of which are slightly serrated) are separated from each other

when the lever is not pressed ; but as soon as it is pressed, the

rings are brought into contact. The instrument is introduced

into the meatus with the rings apart, which having been made
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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 OPEN.

Case III. A cellular raspberry polypus in each ear removed by

the lever-ring forceps; great improvement.—M. I., 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 examination, the watch 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

ijostrils, 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 introduc-

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 forceps,

was first removed from the right car. The patient stood upright,

and reclined the head slightly towards the left shoulder. The

gas lump 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

forc< pa woe gradually pushed down to the polypus with tin 4 rings

in contact. As soon as the rings reached the polypus they were

allowed 1<» separate, and when thus apart were made to surround

the growth ;
when this was effected, the rings were brought into

contact bv pn 38ing on the lever. The instrument was then
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withdrawn, bringing with it the polypus, and leaving the mem-
brana tympani exposed. During the whole of the operation I

*t&*

THE LEVER-RING FORCEPS HOLDING A POLYPUS.

was able to see what I was doing, the rod of the instrument

being so small as to occupy only a trifling portion of the tube.

On the following day the hearing of the patient was much
improved, the watch being heard at a distance of two inches

;

and the quantity of discharge had greatly diminished. The

polypus in the left meatus was now attacked ; but as only small

portions of it came away at a time, three 6r four operations

were required, which were followed by much improvement. A
large aperture was detected in the membrana tympani, and, by

the aid of the artificial membrane, the hearing power was still

further improved.

Case IV. Obstruction of the Eustachian tube at the faucial orifice ;

cellular polypus in the external meatus; removal; cure.—H. W. ?

Esq., aged 19, pupil to an architect, consulted me on February

19th, 1854, on account of deafness in both ears, and discharge

from the right.

History.—From childhood has been subject to attacks of

deafness during a cold ; but they have disappeared after a

duration of three or four weeks. About two years ago, he had

an attack of deafness, which was followed by discharge from

the right ear: this has lately increased, while the hearing power

has considerably diminished. At the present time he has to be

spoken to in a loud voice within the distance of a yard. On
examination, the watch was heard only when in contact with the

right ear. There was a large quantity of mucous discharge in

the meatus, on removing which, a red polypus, with numerous

projections from its surface, was seen to occupy the inner half of

the tube. The Eustachian tube was impervious. Left car—
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hearing distance six inches ; membrana tympani opaque and

partly calcareous ; the Eustachian tube impervious ; and the

mucous membrane of the fauces red and thick.

Treatment.—On the 25th February, by means of the lever-

ring forceps, I removed a polypus as large as a horse-bean,

which was attached to the posterior surface of the meatus, close

to the membrana tympani. On the 1st March, the discharge

had nearly vanished ; and the membrana tympani was seen to

be entire, though calcareous at parts. The hearing was much
improved ; the watch being heard at the distance of two inches.

Tonic medicines were administered ; the surface of the body to

be sponged with vinegar and water ; and an acid astringent

gargle to be used thrice daily.

March 8th.—Hears much better. Two days before, after

gargling, a sudden crack was felt in the right ear, after wliich

he heard most acutely. Does not hear quite so well to-day,

but still hears general conversation.

April 3rd.—The left ear has also much improved : can now
hear perfectly.

March, 1855.—Have seen this patient recently, and he has

remained quite well.

Case V. Cellular polypus, causing deafness and serious cerebral

symptoms ; removal; cure.—I. E., Esq., aged 21, was sent to me
by Dr. Conolly on the 10th February, 1855, on account of

deafness in the left ear, accompanied by occasional giddiness.

History.—Since six years of age has been subject to an

offensive discharge from the left ear, with an occasional flow of

blood : has not experienced pain, but has frequently had a

sensation of fulness in the ear ; and when the ear has been

pressed upon, there has been considerable giddiness. Recently,

svmptoms of unnatural mental excitement have been experi-

enced. On examination, it was found that the watch could not

be heard, though the crack of the nails was distinguishable.

On Looking into the ear, a polypus was seen within half an inch

of the orifice of the meatus, deep red in colour, and covered by

a transparent discharge. Pressure at once produced a sensation

of giddiness.

Treatment.—The polypus being of a large size, and somewhat

firm, it was resolved to attempt its removal by the ring forceps:

.i considerable portion of the mass was thus extracted, but the
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roots remained. Great relief at once followed the operation
;

and ultimately the lever-ring forceps succeeded in removing the

rest of the morbid growth. The membrana tympani was found

to be entire ; the hearing was greatly improved, and the head

symptoms wholly disappeared.

2. The Fibro-gelatinous Polypus.

Next in frequency of occurrence to the vascular is the one

termed the gelatinous polypus. This name has been given to

it from the soft, jelly-like appearance of its free portions, and

from the similarity of its general aspect to the gelatinous nasal

polypus. Careful and minute examination, aided by the micro-

scope, does not, however, confirm the propriety of the designa-

tion, for, as will be seen presently, the term "fibro-gelatinous

polypus " would be the more appropriate appellation.

Structure of gelatinous polypus.—This morbid growth gene-

rally attains to a large size. There are in my Museum speci-

mens varying from the size of the last joint of the thumb

to that of a small bean. Sometimes this polypus has a single

root and body, but more usually two or more bodies have a

common base. The root, which is attached to the wall of

the meatus, is generally not larger than a line or two lines

in diameter. Examining the polypus as it approaches the

orifice of the meatus, near the root will be found attached

numerous small rounded growths very like delicate granula-

tions, which appear to be the rudimentary growths prevented

from developing by the pressure exerted upon them by the

walls of the meatus and the larger expanded part of the outer

FIBRO-GELATINOUS POLYPUS ; THE PEDICLE IS TO THE RIGHT, THE TWO
ROUNDED MASSES PROJECTED FROM THE ORIFICE OF THE MEATUS.

portions of the growth. Approaching the orifice of the

meatus the polypus assumes a globular form, consisting of from

one to as many as six or eight rounded heads. When these

heads are numerous, they have pedicles, varying in length from
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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

buccal 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,) I 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 disc and a fine granule ; and there was very little

symmetry in form or size even between those which were

nearest 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 those

fibres arc absent. The wavy fibres run in the long diameter

of the polypus, possess considerable toughness, and although

easily Beparated from each other and isolated, they cannot

be torn across without considerable force. In some instances

these fibres are oxtremcly firm, and tha 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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that of the blood disc. Interspersed through the substance

of the polypus were many spindle-shaped crystals. On the

application of acetic acid, the fibres became swollen and

STltUCTUIlE OF THE FIBRO-GELATINOUS POLYPUS.

assumed a confused gelatinous appearance, losing all their fibrous

character ; the corpuscles were also converted into a similar

mass ; in which, however, a large number of granules were

observable. The action of the acetic acid also brought into

view a large addition to the number of fine spindle-shaped

crystals previously seen. The gelatinous polypus sometimes

attains to so great a degree of hardness that it is with difficulty

cut through by a pair of scissors ; a conditidn which appears

to be produced by the increase in quantity and solidity of

the fibrous tissue, the diminution of the quantity of cor-

puscles, and the absence of the gelatinous matter between

them. It has been already stated that the vascular polypus

is composed of rounded cells ; which, however, differ very

much from the cells of the gelatinous polypus, in being all of

nearly the same size and shape, and larger than those previ-

ously described. The cells of this polypus do not appear to be

separated by any substance, but they are agglomerated together

and form the entire mass of the polypus. Its exterior also is

smoother than that of the gelatinous kind, is always covered

by its secretion, and is composed of a layer of epithelial cells

which frequently terminate in cilise, that often continue in

active motion for a long time after the removal of the portion

of polypus which they cover.

Treatment of the gelatinous polypus.—The difference in the

structure of the three kinds of aural polypi, naturally pre-

pares the surgeon for a difference in their treatment. This

is undoubtedly necessary. The use of the potassa cum
calce, which has proved so efficacious in the destruction of

the vascular polypus, is of but little service in the treat-
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merit of the gelatinous, or, more properly speaking, the fibro-

gelatinous polypus. The escharotic produces so trifling an effect

upon fibrous tissue, that removal by extraction must always be

resorted to. For this purpose, the best instrument is a pair of

ring forceps, the ends of which should be reduced in size so as

THE RING FORCEPS.

not to be larger than from two to three lines in diameter.

These forceps should be introduced into the meatus to the

distance of half or three quarters of an inch, and the polypus

seized as near as possible to its roots ; the forceps should then

be used as a lever, the outer part of the ear being the fulcrum,

and the polypus turned out of the cavity. But little force is

required ; and, as a general rule, the diseased growth is extracted

without difficulty in an entire state. In one case, that of the

wife of a medical man, a large gelatinous polypus, which filled

the greater part of the meatus, was removed by the frequent use

of the syringe and warm water. The traction produced by the

water in making its way outwards, seemed in the first place to

diminish the supply of blood to the growth, which gradually

darkened in colour, and was ultimately expelled. On examining

the meatus after the removal of the polypus, the surface to

which it was attached is distinctly discernible, and, for a short

time, there is a slight oozing of blood from it. In some cases,

portions of the root of the polypus remain ; they do not, how-

ever, generally require any further treatment, but gradually

wilher and disappear. If, on the other hand, any of the small

globular bodies remain attached to the root, they rapidly in-

crease, and the diseased growth has again to be submitted to

Op ration. The removal of the fibro-gelatinous polypus is

generally productive of relief, not only to the unpleasant head

symptoms caused by its pressure on the contents of the vesti-

bule, but lo the diminished power of hearing. The latter
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improvement docs not, as might be supposed, take place at once

;

on the contrary, it is not unusual for there to be at first no

increase of hearing power, though it gradually and very slowly

improves. This may, perhaps, be accounted for by the circum-

stance, that the polypus has for a long period exerted consider-

able pressure upon the membrana tympani, or, where that

structure no longer exists, upon the tympanic ossicles ;
which

organs only slowly return to their natural state.

Case VI. Gelatinous polypus in the left ear for seven years—in

the right ear for one year ; noises in the right ear ; giddiness upon

pressure of the polypus. Cure by extraction, followed by the appli-

cation of alum and chloride of zinc.—Harriet Wenlock, aged 58,

a washerwoman, strong, rather stout, and in good health, with

the exception of the symptoms produced by the polypus, con-

sulted me in the beginning of April, 1850. She stated that

seven years previously, without any other symptoms, a discharge

issued from the left ear, which has never disappeared ; and

shortly after the appearance of the discharge, a rounded body

was visible at the orifice of the ear. About a year ago, the

right ear also began to discharge, and there soon appeared a

swelling at the outer orifice. She complains of great noises in

the right ear ; these vary much : sometimes they appear like a

humming, at others like the tinkling of a bell,—then as if it

were loudly ringing. When the surface of the tumour in the

left ear is pressed upon, she feels giddy, and if it is continued,

loses her consciousness, and falls. At present, and for a long

time, she has been so hard of hearing, that she requires to be

loudly addressed close to the head. On examination of the

right ear, a round, pale-coloured polypus, more than half an

inch in diameter, was seen protruding from the orifice of the

meatus, below which was another growth about half the size.

At the external meatus of the left ear a rounded body was

observable, of not more than a line in diameter, and not extend-

ing beyond the orifice. Not finding any symptoms which indi-

cated an affection of the bone, I thought it best at once to

remove the polypi, and selected the right ear to begin upon.

The diseased growth was removed with the greatest ease by the

use of the ring dressing forceps in the manner before described :

the patient suffered only a slight and momentary pain, and

there was a very trifling oozing of blood. On examining it

ii
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after removal, the polypus was found to consist of the two rounded

heads already noticed, each haying 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

ciliae, 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 ear the roots of the polypus appeared to fill as much as one

half of the meatus. The drops of the solution of alum to be

continued.

May 6.

—

Right car.—The discharge has ceased, the hearing

has improved, and is much better after blowing the nose. The

polypus lias 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 mots of the polypus are much in the same

state.

M;iv L3.—The roots of the polypus remain as a week ago.

Applied the chloride of zinc to their surface.

M;i\ 27.— Polypus of left oar smaller ; again applied chloride

of /inc.

June 24. Discharge Prom lefl 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 polypus 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 history 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

gradually 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 cake applied to the roots ; cure.—Miss E. H., aged 26, con-

sulted me on April 4, 1851, on account of a discharge from the

right ear. The history 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 increase

h 2
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in size, the potassa cum calce was applied once, and the growth

was effectually destroyed.

Case IX. Gelatinous polypus folloicing bathing ; removed by

operation ; cure.—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 examination, 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 rnembrana 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

vicinity of the rnembrana tympani.

3. The Globular Cellular Polypus.

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

fiLOnULAR CKMM.U; POLYPI'S.

upper pari of which it is usually developed, and it hangs down
like a curtain, wholly or partially concealing the rnembrana
tympani. It Is of a deep rod 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 \. i\ offensive; and the secretion, Like thai 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 discriminated from the

disease I have called chronic catarrhal inflammation of the

dermoid meatus, by the discharge containing flocculi 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 only. The aural disease with which the globular

cellular polypus is most likely to be confounded, is catarrhal

inflammation of the mucous membrane of the tympanum

:

since, in some cases of the latter, the mucous membrane is of

a deep red colour, and so much tumefied that it projects into

the meatus for a line or a line and a half beytmd the position

occupied by the membrana tympani previous to its destruction.

On examining the growth by means of the speculum and lamp, it

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 case 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

course of treatment followed by me, consists in syringing out

the meatus of the affected ear with tepid water, to remove all

discharge ; 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, zinc, 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 fortnight

;

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 cellular polypus ; discharge for three years ;

cured by the solution of liquor plumbi.—Miss 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 ihe 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

brow, extending occasionally to that side of the head. On
examination, it was found that the watch was heard only in

contacl wiili the ear. By the aid of the speculum, a globular

fed growth, like a polypus, was discovered, concealing the

membrana tympani, with the exception of fl 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 visible, 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 seeing 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 XL Globularpolypus in right ear, broken up by forceps, 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 bcinc- in strong-

health. The history 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 viscid

;

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 distinct 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 wTas 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
;
prescribed a solution of chloride

of /.inc (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

will; the roots of the polypus alone remain. The treatment

w;is continued ; and when I last saw the patient, on the 13th

September, lie was quite well.

In the following case, I adopted a more active plan of

treatment. Being aware, from actual examination, thai poly-

poid growths of the nature now under consideration are ex-

tremely Boffc, in nidor 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 polyjms, destroyed by a strong

solution of acetate of zinc.—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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membrane of the tympanum is seen to be red and thick; the

hearing has improved : the watch is now heard by the right ear

at a distance of three inches ; by the left, at a distance of two

inches. Subsequent reports from this patient state that the

discharge has not returned, and that the hearing continues to

improve.
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THE EXTERNAL MEATUS {concluded).

TUMOURS.

OSSEOUS TUMOURS—STRUCTURE—TWO CLASSES—TREATMENT— CASES— MOLLUS-

COUS TUMOURS STRUCTURE— EFFECTS ON THE BONE TREATMENT CASE

CONCLUSION OF THE SUBJECT OF THE DISEASES OF THE EXTERNAL
MEATUS—TABULAR VIEW OF THE MORBID CONDITIONS FOUND IN THE
MEATUS EXTERNUS IN 1013 DISSECTIONS.

I. Osseous Tumours.

However little it may have hitherto attracted the attention

of the profession, there is reason to suppose that the growth of

1

.1

.

X

TWO OSSEOUS TUMOURS PROJECTING FROM THE ANTERIOR AND POSTERIOR WALLS
OF THE MEATUS EXTERNUS, LEAVING A SMALL TRIANGULAR APERTURE
BELOW.

osseous tumours in the external meatus of the ear is a disease
«

of no unfrequent occurrence. Such tumours appear to be the
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result of a rheumatic or gouty diathesis, and may be developed

in any portion of the length of the tube ; but the part from

which they most commonly originate is about the middle third

of the passage. In one case, however, the tumour extended

beyond the outer orifice of the osseous meatus, and could be felt

by placing the little finger at the meatus. Occasionally the

posterior wall affords the point of origin to the tumour, and

then it not unfrequently resembles a simple bulging of the wall.

In other cases, a similar tumour is also developed from the

anterior part, and the two protuberances meet and lie in contact

in the middle, leaving an inferior and superior triangular space

in the place of the original opening of the tube. Sometimes

the external surfaces of the tumours are in contact for nearly

the entire length ; and the only passage is a small orifice below.

The tumour may also grow from the upper surface of the tube,

and, by gradually increasing in size, almost or quite fill up the

passage. Two or more tumours, again, extend sometimes from

various parts of the circumference of the meatus, and, con-

verging towards the centre, fill up nearly the whole cavity.

As far as my opportunities have permitted examination, these

liniiours, as in the one delineated below, appear to consist of

mm. VERTICAL SECTION OF THE EXTERNAL MEATUS AND OSSEOUS TUMOl i.

FROM WITHOUT INWARDS.

extremely bard and dense bone. In one case, where a portion

of bone was denuded of membrane, it appeared shiny, white,

;iik1 polished, like ivory. In another, where, under the mis-

apprehension of the body being ;i polypus, caustic had been

applied, the bone was exposed, and found to be extremely bard
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and devoid of sensibility. In a third instance, where I observed

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 seeks relief. Deafness may
result in these cases, first, from a collection of cerumen or

epithelium lodging 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 cavitj7 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 frommoisture. 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 objec-

tions to any attempl 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, veiy 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 :

—

" I 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/'f

Case I. Tumours in each ear, with deafness ; tumours diminished

in size ; deafness cured.—June, 1848 : D. ~N., aged 65, 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 ear.

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.

P. 117.

f Traits des Maladies do. 1' Oreille ct de 1' Audition. 1821. Tome i.

p. 328.
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were administered, and the surface of the meatus was washed

with a solution of argenti nitras, one drachm to the ounce, every

THREE OSSEOUS TUMOURS PROJECTING FROM THE WALLS OP THE MEATUS.

fourth or fifth, and afterwards every seventh day. This course

of treatment was continued for three or four A\
reeks, and the

power of hearing was largely extended. The plan was resumed

the following year, and the ultimate result was a perceptible

diminution of the tumour, arising, as I hclieve, from a decrease

in the thickness of the investing membrane ; and the power of

hearing was completely restored.

Case II. Tumours in both cars ; deafness 'produced by the

/>rr.\ence of a drop of water in the meatus.—July, 1846 : E. F., aged

60, has been so deaf in the right ear, for some years, as to derive

little use from it. Has several times lately become suddenly so

deaf in the left ear as scarcely to be able to hear a conversation.

These attacks have usually come on in the morning after wash-

ing, and frequently lasted for some hours.

Right ear.—Two bony tumours were observed in the meatus,

npying about one half of its calibre. Mcmbrana tympani

dull.

'

"Left ear, meatus.—Extending from the upper part of the

meatus is :i Long bony tumour, taking up two-thirds its calibre.

This tumour is covered by a thick soft membrane, excepting at

point ofaboul half a line in Length, and a quarter of a Line
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in breadth. From the anterior and posterior parts of the lower

half of the tube projected two small elevations of bone, about

three quarters of a line in thickness, in the direction of the

larger tumour, so as to leave but a very small triangular space

between them. This space was the only opening by which the

A LARGE OSSEOUS TUMOUR AND TWO SMALLER ONES IN THE MEATUS
EXTERNUS.

sonorous undulations could pass to the membrana tympani ; and

it was found that, during the operation of washing, it was

liable to be filled up by water, which produced temporary

deafness. The opportunity of carrying out a course of treat-

ment for the diminution of the tumours was not given to me
;

but by adopting means to prevent the entrance of water into

the meatus, the attacks of deafness were entirely prevented.

Case III. Tumour in the meatus of the right ear. Orifice in

membrana tympani of left ear.—Nov. 13, 1845: P. H., aged 56,

eleven years before, when in Russia, fell asleep in a garden.

The next day felt severe pain in the left ear, which lasted during

fourteen days, when matter began to discharge. Has had several

attacks of pain in the left ear since that period, which have

been accompanied by beating and singing.

About six months ago, being then in the West Indies, had

an attack in the right, ear, followed by a diminution of the

power of hearing, but there was no discharge. Two months

i
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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 tumours in each ear ; feeling of confusion in

the head.—Nov. 4, 1848 : T. T., aged 38. Last year deafness

gradually came on in the left ear, with occasional 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.

Might 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 OSSEOTTH 71 Mm lis or THE EXTERNAL MEATUS r.N CONTACT CNTERNALLY.

of .this ear; but al the superior pari they have so Increased as

to l)«
i in contact throughout, save a small orifice at the lower
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part. The deafness in this ear had been greatly increased 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 ear, causing deafness; diminished

by the use of iodine.—Feb. 1849 : S. P., aged 17, states that deaf-

ness commenced in the left 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 ear 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 OSSEOUS TUMOUR GROWING FROM THE UPPER WALL OF THE MEATUS, ANT»
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.

i 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 tumour in the right ear, filling nearly the entire

tube ; slight protuberances in the left ear.—Nov. 25, 1848 : J. S.,

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 rue, 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 tube. 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 prescribed, 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 extraction of a

polypus.—June, 1847 : Ilev. 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 t<> 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 -Inly, L857, the patient again consulted me on account of

,i slight return of the discharge, accompanied by some degree
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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.

OSSEOUS MATTER DEVELOPED FROM THE WALLS OP 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. H., 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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Right ear.—Membrana tympani dull ; hearing distance two
feet.

Left ear.—Meatus 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. Hearing 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 IX. Osseous tumour in the external meatus, causing a

collection of epidermis and serious cerebral symptoms ; relieved.—
J. J. S., 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 only minute particles could be detached. A
solution of carbonate of soda was directed to be applied

constantly i'nv some days, and then a further quantity was ex-

tracted, which mitigated the symptoms. ]>y pursuing this plan,

the whole <>f the matter beyond the tumours, which was Pound

to be epidermis, was got rid of; and the patient not only beard

better, bul tin unpleasant symptoms of giddiness and cerebral
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largeirritation entirely disappeared. Judging from the

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.

II. Molluscous Tumours.

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 excrescences 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 effaced by the pres-

sure exerted upon it. I have met with cases in which the

tumour has extended into the cerebral cavity. These cases arc

liable to be overlooked, and classed with those in which there is

a simple accumulation of epidermis in the meatus.
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The treatment of molluscous tumours consists in removing the

large mass of scales contained in the tumour, and afterwards

I

\fi

CAVITY IN THE MEATUS EXTERNUS FROM "WHICH A MOLLUSCOUS TUMOUR HAS

EEEN REMOVED.

syringing the meatus abundantly with warm water twice or

thrice daily.

APERTURES IN THE UPPER WALL OF THE MEATUS EXTERNUS COMMUNICATING

WITH Tin; CEREBRAX CAVITY, PRODUCED RY A MOLLUSCOUS TUMOUR*

Case, Molluscous tumour in the external meatus; discharge
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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 :

—

Containing a collection of cerumen . . . . . .71
Containing a collection of cerumen and epidermis ... 9

Distended and dilated by a collection of cerumen ... 5

Distended and dilated by a collection of cerumen and epi-

dermis ........... 1

Containing a collection of cerumen and rye seeds * . . .2
Containing a collection of cerumen, the osseous walls being-

absorbed in parts ......... 3

Containing a collection of cerumen and epidermis, the osseous

walls being absorbed in parts ....... 4

Containing a collection of cerumen, the osseous walls being

absorbed in parts, so as to expose the cavities of the mastoid

cells ........... 1

Containing a collection of hairs ....... 1

Containing a collection of cotton wool ..... 1

Containing a molluscous tumour ...... 5

Containing a molluscous tumour, the osseous walls being ab-

sorbed in parts ......... 3

Containing a molluscous tumour which projects through the

bone into the cerebral cavity ....... 1

Containing a molluscous tumour which projects into the mastoid

cells ........... 1

Containing a collection of pus . . . . . . .10
Containing a collection of pus mixed with epidermis ... 1

Having polypi growing from its walls...... 1

Having polypi growing from its walls, the bone being carious . 1

The dermoid layer so much atrophied as to leave the bone
denuded ........... 2

The dermoid layer hypertrophied ...... 2

The dermoid layer congested ....... 7

The dermoid layer soft ........ 1

The dermoid layer soft and red .... . . 2

The dermoid layer soft and detached from the bone ... 2
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The dermoid layer soft and thick, the bone being carious

The dermoid layer ulcerated, the bone being carious

Osseous Avails rough ......
Osseous walls carious......
Osseous walls absorbed in parts ....
Osseous walls presenting an orifice superiorly

Osseous walls presenting an orifice interiorly

Osseous canal much contracted ....
Having bony growths from the osseous walls ; canal much con-

tracted ...........

1

1

1

7

2

3

1

3

U



CHAPTER VIII.

THE MEMBRANA TYMPANI.

STRUCTURE AND FUNCTIONS.

THE EPIDERMOID LAYER—THE DERMOID LAYER—THE FIBROUS LAYERS :—THE

RADIATE FIBROUS LAYER THE CIRCULAR FIBROUS LAYER—THE MUCOUS
LAYER—TENSOR LIGAMENT—FUNCTIONS OF THE MEMBRANA TYMPANI.

Anatomical Observations.—There are so many points of interest

in Pathology connected with the structure *of the membrana
tympani, which bear upon its morbid conditions, but which have

not hitherto been sufficiently recognised, that the subject deserves

a full examination. Looked at from without inwards, the

membrana tympani may be described as consisting of the follow-

ing layers :

—

1. The epidermis.

2. The dermis.

3. The fibrous layer, composed of—
a. The lamina of radiating fibres.

b. The lamina of circular fibres.

4. The mucous membrane.

The epidermis is a thin layer, covering the outer surface of

the dermoid lamina ; it is continuous with the epidermis of the

external meatus, and, when subjected to the process of maceration,

can be removed in the form of a small blind pouch, which presents,

as it were, a cast of the meatus and of the external surface of

the membrana tympani. When floating in water, the pouch
reassumes the form it had when in contact with other tissues,

and its internal extremity is convex, corresponding with the

external concavity of the membrana tympani. The layer of

epidermis forming the outer coat of the membrana tympani is
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thin, and in the living subject so transparent that the dermoid
layer can be distinctly 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 TART OF THE
OUTER SURFACE OF THE MEMBRANA TYMPANI.

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-

sent, 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-



THE MEMBRANA TYMPANI. 125

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 it 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, bypassing

which down the cellular tissue is lacerated.

THE DERMOID 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 elaborate

plexus : these vessels, when enlarged, impart the red appearance

to the surface of the membrana tympani so frequently met with

during life. It 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 concerning 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."f 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 circular fibres, which are

more scattered and indistinct, except close to the margin of the

membrane, where they form a dense, almost cartilaginous ring."J

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 torn 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

extrem Ity . At the circumference of the proper membrane, there

i-> ;i 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."§

By careful dissection the fibrous layers of the membrana tyiu-

' LoC. < it., ]>. 5. f Lor. cit., }). 11.

: Elements of Anatomy, 5th Edition, is is, Vol. II., p. 932.

$ Cyclopaedia of Anatomy and Physiology, Vol. II., p. 545.
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pani may be separated into two distinct laminae, 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.

(a.) The radiate 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 to the malleus, they take

their course in front of the processus brevis, and form a distinct

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

continuous with the periosteal lining of the upper part of the

THE RADIATE FIBROUS LAYER OF THE MEMBRANA TYMPANI.

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 distinct structure, and named it the "niembrana

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 distinctly seen in the healthy living ear by the aid of

the speculum amis 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.

Structure of the radiate lamina.—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 vihrous lamina (magnified ab0u1

300 diameters).*

parallel wavy lines, however, characteristic of ordinary fibrous

i,;< mbranes, are absent. The fibres arc flat, and vary from ,„'„„

* L\ the other drawings from the microscope, the same magnifying power was

used,
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to 3-0V0- of an inch in breadth. In passing from the circular

cartilage to the malleus these fibres interlace, giving rise to the

THE RADIATE FIBROUS LAMINA; EXTERNAL SURFACE DISPLAYING THE PECULIAR
MARKINGS CAUSED BY THE INTERLACEMENT OF THE FIBRES.

peculiar diamond-shaped markings observable 011 the outer sur-

face of the membrane. When treated with acetic acid, this

THE RADIATE FIBROUS LAMINA, AFTER HAVING BEEN TREATED WITH
ACETIC ACID.

lamina becomes opaque, and sometimes, but not invariably, elon-

gated oval nuclei are detected, the long axes of which correspond

THE CIRCULAR CARTILAGINOUS BAND, AFTER HAVING BEEN TREATED BY
ACETIC ACID.

with the course of the fibres. In no instance, however, was an

oval nucleus visible in an isolated fibre.

The circular white band at the circumference of the radiate

fibres consists of a firm, slightly elastic mass of tissue, and pre-

K
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sents an indistinct 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 nuclei.

(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 distinct and never intermingle. As its

name implies, this lamina consists of circular 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
J
THE FIBRES BEING

ATTACHED TO THE PROCESSFS LONGUS OF THE MALLEUS. (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, increasing 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 circular

lamina is 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 maybe 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 Blighfcly concave externallyj though less bo than the outer

Layer. In its separate condition ii isalsonol quite so concave as
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when it was connected with the inner surface of the radiating

fibres ; but when its central portion is pressed inwards, so as to

THE INTERNAL SURFACE OF THE CIRCULAR FIBROUS LAMINA; THE LONG PROCESS
OF THE MALLEUS IS SEEN THROUGH THE TRANSLUCENT CENTRAL PART.
(SLIGHTLY MAGNIFIED.)

increase the concavity, its inherent elasticity causes it quickly to

resume its former saucer-like shape. If the two layers, when
detached, be placed side by side, the greater degree of external

concavity in the radiating fibrous layer is very perceptible.

Structure of the circular lamina.—When highly magnified,

the fibres of the circular lamina are found to be smaller than

those of the radiate fibrous layer, and to vary from the

6000th to the 10,000th of an inch in breadth. The outer

fibres run parallel with each other, and do not interlace ; they are

diaphonous, and free from any wavy longitudinal lines. Under

THE FIBRES COMPOSING THE CIRCULAR FIBROUS LAMINA.

acetic acid, the fibres enlarge and assume a certain degree of

opacity ; and in some instances this lamina also presents distinct

oval nuclei elongated in the direction of the fibres ; but as in the

radiate lamina, never in the separate fibres, and most commonly

they are not present.

.It is often not easy to decide whether a structure is muscular

:

hence doubts may arise as to the true nature of the two fibrous

k2
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laminse of the membrana tympani. My own researches do not

seern to favour the view of that membrane being a contractile

THE FIBRES OF THE CIRCULAR FIBROUS LAMINA TREATED AVITH ACETIC ACID.

tissue. The facts which appear to militate against the idea of

its being muscular, are :

—

1st. The absence of distinct nuclei in the fibres.

2nd. The great denseness and hardness of the latter, and their

firm and unyielding structure, they being so strong as to be

with difficulty torn across.

(c.) The mucous membrane forming the inner layer of the

membrana tympani is, in the healthy ear, so extremely thin as

to be with difficulty detected ;
though by careful dissection it

may be removed entire from the inner surface of the circular

fibres, with which it is connected with considerable firmness by

fine cellular tissue.

It will now be evident that of all the laminse which constitute

the membrana tympani, not one is proper to that organ ; all of them

beino- directly continuous with other structures, of which ihej

appear to be modifications. Thus :
—

'IMF. RADIATE FIBROUS LAMINA, Till'. CIRGULAB FIBROUS LAMINA, AND THE
MUCOUS MEMBRANE OF THE MEMBRANA TYMPANI, si.l.N TO be CONTINUOUS
WITH THE OTHEB STRUCTURES, (si.k; 1ITI.Y MAGNIFIED.)

1st. The epidermis is continuous with f hat lining the external

inc;i1us.
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2nd. The dermis is continuous with the dermis of the

meatus.

3rd. The fibrous lamina consists of the radiate 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 laminae 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 interior 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 entire

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
J
THE TENDON OF THE

TENSOR TYMPANI MUSCLE IS DBAWN UPWARDS SO AS TO LEAVE THE LIGA-

MENT ISOLATED. (SLIGHTLY MAGNIFIED.)

On the functions of the fibrous lamince of the membrana tym-

pani.—It is obvious that one use of the fibrous laminae 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 laminoc 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
t
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. Tin's 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 alight elasticity of these fibres themselves; but

mere especially by the peculiar arrangement of the circular



THE MEMBRANA TYMPANI. 135

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 extra 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 these 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.



THE DISEASES OF THE EAR.

Whatever opinion may be held respecting the functions of the
membrana tympani, there can be no doubt that its integrity is
essential to the due performance of its functions, as also that it
should retam ,ts natural degree of resiliency, and that its
muscles should be able to move it with ease.



CHAPTER IX.

THE MEMBRANA TYMPANI {continued).

THE EPIDERMOID LAYER—DERMOID LAYER— (a) ACUTE INFLAMMATION—TREAT-

MENT—CASES— (b) CHRONIC INFLAMMATION—CASES— (c) ULCERATION CASES.

FIBROUS LAMINA (a) ACUTE INFLAMMATION (6) CHRONIC INFLAMMATION

(c) ULCERATION

—

(d) CALCAREOUS DEGENERATION

—

(e) RELAXATION OF

THE MEMBRANA TYMPANI TREATMENT—CASES.

In describing the diseases of the membrana tympani, I shall

speak in 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. *

I. 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 lamina?, 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.

II. The Dermoid Layer.—This layer of the membrana tympani,

like the dermis of the meatus, is subject to acute and chronic 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 is 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 succumbs t<> lliis treatment, and the fibrous lamiinc escape

uninjured.
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Case I. Acute inflammation of the dermoid layer of the mem-

brana tympani.—Gr. 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 II. Acute inflammation of the dermoid layer of the mem-

brana tympani.—B. S., Esq., 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 examination, 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 III. 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 TV. Acute 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" mc, pain suddenly

attacked the right ear, and was followed by a "steaming and

hissing sound." After this sound had remained for three weeks,

;i discharge issued from the ear, which has continued to the pro-

sent time, accompanied by a good deal of itching, and by a

sensation as of something grinding within the ear. On exami-

nation, ill;' watch \\;i^ only heard when in contact with the ear;

the dermoid layer of the membrana tympani was observed to bo

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 occasional attacks. The membrana tympani is recovering

its natural aspect.

(b) SIMPLE CHRONIC INFLAMMATION OF THE DERMOID LAYER,

WITH OR WITHOUT AN ACCUMULATION OF EPIDERMIS.

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 I. 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 1st,

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 II. Chronic inflammation and hypertrophy of the dermoid

layer.—11. 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 examination, 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. 3j) 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.

(C.) CHRONIC CATARRHAL INFLAMMATION OF THE DERMOID LAYER.

This form of inflammation is far from being rare. 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 distinct 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 laminae. This affection is also not unfrequently

associated with a corresponding one of the dermoid la}rer of the

inc;ihis ; which may be subdued without the disease of the mem-
brana tympani being cured.
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Case I. Chronic catarrhal inflammation of the dermoid layer,

ivith thickening of the mucous membrane of the tympanum.—Rev.

W. A., set. 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 examination, 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 II. Catarrhal inflammation of the dermoid layer after

bathing.—:Miss J. G., aet. 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. Tinder the same treatment as in the last case, the

patient was cured in two months.

Case III. Catarrhal inflammation of the dermoid layer after

measles. Polypoid growth from the surface.—Miss M. E. S., 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 examination, 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 SURFACE OF THE DERMOID LAYER OF THE MBMBRANA
TYMPANI. (SEEN THROUGH THE SPECULUM.)

Left car.—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 zinc, 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. Catarrhal 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 lias been subject to attacks of ear-

ache : five months ago had an attack <>f 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.
f

(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 I. Ulceration of the dermoid layer from the presence of

cerumen.—Mrs. Gr., 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 examination, 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,
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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 nicer healed in a few days.

Case II. Ulceration of the dermoid layer ; fibrous layers ex-

posed.—J. A., Esq., 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 tympanic 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 III. Ulceration of the dermoid layer. Discharge of blood.

—M. S. 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

1 unit lied, and there was an orifice, at the anterior part, through

the whole of the laminae.

Le/I ear.—The dermis is of a deep red, and its central portion

has-been destroyed by ulceration: when the tympanic cavity

is distended wit li air, the fibrous layers bulge outwards.
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The treatment consisted in the administration of tonics ; in

keeping up a discharge from the surface of the mastoid process
;

and in the use of gentle astringents. After several weeks the

discharge gradually diminished, and all pain ceased.

3. The fibrous laminae.—Although the two fibrous laminae are

so distinct 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.

(a.) ACUTE INFLAMMATION OF THE FIBROUS LAMINAE.

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 exami-

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 t}7mpanum."

l 2
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(b.) CHRONIC INFLAMMATION AND HYPERTROPHY OF THE
FIBROUS LAYERS.

Ill 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."

(C.) ULCERATION OF THE FIBROUS LAMINAE OF THE

MEMBRANA TYMPANI.

This affection commonly originates either in acute or chronic

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 laminae are exposed, which

pour out an abundant discharge without the presence of any gra-

nulations. After some of the fibres of the fibrous lamina) are

THE MEMBRANA TYMPANI FALLEN IN TOWARDS THE PROMONTORY, PROM
WEAKNESS OP THE FIBROUS LAMINA. (SEEN IN BECTION.)

destroyed by the ulcerative process, the remaining fibres are

bo much weakened thai 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 laminae are

eroded, and a perforation is the result. Upon inspection, a case

of perforation of the membrana tympani, produced by ulcera-

THE MEMBRANA TYMPANI FALLEN IN TOWARDS THE PROMONTORY, FROM
WEAKNESS OF THE FIBROUS LAMINi». (SEEN FROM WITHOUT.)

tion of the fibrous lamina), 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 denned ; 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 TYMPANI PRODUCED BY ULCERATION OF

THE FIBROUS LAMINAE.

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 tympani
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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 entirety effaced, and the outer surface of the mucous

membrane pours out a secretion. A singular accompaniment of

this affection of the fibrous laminae is a contraction of the carotid

canal. I have so frequently found this condition where the

membrana tympani has been ulcerated, and so rarely met with

it under other circumstances, that I am induced to consider it as

connected with the ulceration. The treatment to be pursued in

cases of idceration of the fibrous laminae, 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 I. Ulceration of the fibrous laminae 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

from 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 LAYERS or THE MEMBRANA TYMPANI ULCERATED OVEB A SMALL
i.xii.ni \T [T8 ANTERIOR FART. Till. MUCOUS MEMBRANE, REMAINING, FORMS
I BMAL1 CUL-DE-SAC ; SEEM EXTERNALLY. 'nils illustration, FROM A

PREPARATION l\ Ml MUSEUM, OIYB8 AN IDLA OF THE NATURE or THE
DISBASl .

more than a week or two at a time since that period. Lately

there has been ;ii times greal deafness, producing extreme incon-

venience, ;i- the righl ear lias 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 distinctly

visible. Its 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 nose 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 II. Ulceration of the fibrous lamina? of the membrana tym-

pani.—Mrs.E. C, aged 38, 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

ve*y 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 examination, 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 Eustachian

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 treatment 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 Jj) to

the surface of the membrane. This treatment was pursued

durino* two months : the discharge gradually disappeared ;
and

the hearing was greatly improved.

((I.) CALCAREOUS DEGENERATION OF THE FIBROUS LAMINAE

OF THE MEMBRANA TYMPANI.

The fibrous laminae 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 EIEROUS LAMINA OF THE
MEMBRANA 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 FIBROUS lamina OF THE
mi;mi:i: ana Ti MP \ni.

calcareous deposit within the tympanic cavity; in others, it

follows, and appears to be produced by, chronic inflammation,
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with or without catarrh of the dermoid layer. After ulceration

and destruction of portions of the membrane, the residue is also

at times converted into calcareous 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 it 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 calcareous matter. Where

THE WHOLE OF THE MEMBRANA TYMPANI CONVERTED INTO CALCAREOUS
MATTER.

there is much diminution of the power of heading 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 is raised

higher than natural, and brought near to him. There has been

discharge for many years from the right ear. On examination,

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 iu 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 II.—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 patch 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.

Case 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

ear 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 ciack 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 LAMINAE OF THE MEMBRANA
TYMPANI.

Some writers have doubted trie 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

Itard, 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 causes of this disease are :—1st, the effects of an ordinary

cold, 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 flaccid, 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 treatment 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 laminae are

inflamed, leeches should be applied to the margin of the meatus.

Where the fibrous laminae 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 I. Membrana tympani relaxed; 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 distinctly hear an ordinary voice

at three yards' distance. This improvement continued until

the patient took a severe cold, when the deafness recurred; but

was Bubdued again by a repetition of the treatment.

Case II. Membrana tympani relaxed 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, lias been subject to ear-ache in each

ear. For a year or two, this pain lias occurred in the rigid, ear

only, and lias 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 distinctly 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 zinc (gr. ij. @ Jj) 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 III. Relaxation of membrana tympani from thickening of

the tympanic mucous membrane, produced by a cold ; deafness

improved by forcing air into the tympanum, 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 ex-

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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seen to move outwards to a much greater extent than natural.

This movement was followed by a great improvement in the

hearing, which, however, very soon disappeared.

Treatment.—Considering this to be a case of relaxation of the

membrana tympani, produced by thickening of the tympanic

mucous membrane, slight counter-irritation was excited over

each mastoid process, and a solution of nitrate of silver (gr. iij

@ 3j) was dropped into each ear every night. Tonics were

administered. After this treatment had been pursued for a

fortnight, a manifest improvement took place, the patient

heard better, and had no occasion to force air into the ear;

the habit, too, has been nearly overcome. I have seen this

patient once or twice since—once during the year 1855—and

the result of the treatment has, on the whole, been satisfactory
;

the hearing remained much better, except during attacks of

cold, when the old habit of " clearing the ears " by forcing air

into them was had recourse to.



CHAPTER X.

THE MEMBRANA TYMPANI {concluded).

PERFORATION, CAUSES—PHYSIOLOGICAL OBSERVATIONS—EXPERIMENTS PREVIOUS
TO THE FORMATION OF AN ARTIFICIAL MEMBRANA TYMPANI ON THE
ARTIFICIAL MEMBRANA TYMPANI THE MODE OF APPLYING IT CASES

RUPTURE OF THE MEMBRANA TYMPANI PHYSIOLOGICAL OBSERVATIONS

PATHOLOGICAL OBSERVATIONS CASES.

(a.) PERFORATION OF THE MEMBRANA TYMPANI, AND THE USE

OF THE ARTIFICIAL MEMBRANE.

When speaking of ulceration of the fibrous layers of the

membrana tympani, I had occasion to point out that perforation

of the membrane itself sometimes, though rarely, takes place as

a result. The usual cause of perforation of the membrana
tympani is catarrh of the tympanic mucous membrane. In the

latter case, a large quantity of mucous is excreted, which fills

the tympanic cavity, and being too viscid or too abundant to

escape through the Eustachian tube into the fauces, it con-

sequently presses against the inner surface of the membrana
tympani, causing gradual absorption of its substance, and ulti-

mately perforation. That this affection is not the result of

primary ulceration of the mucous membrane lining the inner

part of the membrana tympani, is shown, I think, by the fact

that in cases of perforation no appearances of ulceration are

observable in any other parts of the tympanic cavity ; indeed,

as will be seen, when considering the diseases of the mucous
membrane of the tympanum, ulceration is comparatively a rare

occurrence.

The most usual cause of perforation of the membrana tympani

is scarlet fever : in other cases it is connected with scrofulous
«

disease, the mucous membrane of the tympanum throwing out
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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 very

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 is to confine the sonorous undulations

to the tympanic cavity, in order that they may be concentrated on

the membrana fenestras rotundas. 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

great 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

fenestra) rotundas. 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 [tard cites a case in which the deafness

was completely relieved by introducing a portion of cotton wool

to tin- bottom of fche meatus. Deleau, too, speaks of a patienl
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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."f Respecting the mode of

applying 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 case ; 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 tympanic 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. 10-5-6. 1852.

t Provincial Medical and Surgical Journal, August 18th, 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 tympanic

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 tympanic cavity, it is clear that

the analogy usually cited as existing between the kettle drum

mid tli" tympanum of the human ear, to the effect that in both

tlie air within should be allowed to communicate with that

without, is inconeet ; 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 detected ; 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 function 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 conviction which

subsequent observations have strengthened.

After some experiments, I tried vulcanized 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. Weiss 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

vulcanized 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 suc-

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-

ce

Tin; 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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Before describing the method of applying the artificial

membrana tympani, a few words are required respecting the
state of the remaining portion of the membrana tympani, after

perforation has taken place. The orifice is, in some cases, not
larger than a pin's head ; in others, a line in diameter ; while
in many the entire membrane is destroyed, with the exception

of a margin at the circumference, about half a line in diameter,

which being composed of the combined fibres of the thickest

portion of the circular and radiate laminoo, generally remains.

MARGIN OF THE CIRCUMFERENCE OF THE MEMBRANA TYMPANI REMAINING
AFTER THE DESTRUCTION OF THE REST OF THE MEMBRANE.

This margin is deepest at the upper part. In rare cases, the

long process of the malleus continues entire, after the complete

destruction of the membrane to which it was attached ; but, as

HANDLE OF THE MALLEUS REMAINING AFTER THE DESTRUCTION

OF THE MEMBRANA TYMPANI.

a general rule, the whole of this process is gradually absorbed,

leaving merely the head of the bone (which articulates with the

incus), the neck, and the body, which receives the attachment of
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the tensor tympani 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

MEMBRANA TYMPANI.

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

circumference 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, if that membrane be entirely absent, where there

is simple hypertrophy of the mucous membrane of the tym-

panum, with or without discharge from its surface. In these

3, the organ will be found to have by no means entirely lost

its power of discerning sounds; for, as a general rule, the

human yoice i s heard when the speaker's month is brought

within a fool of the patient's ear, and the speech is slow and

distinct. This diminished power of bearing entirely excludes
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tlie suiferer 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 shouk^ 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 natural 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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that of the surgeon, or by the movement of his tongue and lips,

that his hearing has been suddenly improved.

SURGEON INTRODUCING THE ARTIFICIAL MEMBRANA TYMI'AM.

As will be imagined, great care must be taken to cut the

membrane so that it shall fit the inner extremity of the meatus

with exactness; since if too large, it would cause discomfort, and

if too small, it would not fulfil its purpose, of rendering the tym-

panum an airtight cavity. It is not easy, in all cases, to fit the

artificial membrane, so as not to allow of any communication

between the air in the tympanum, and that in the external

meatus ; this, however, is the object which should always be

aimed at. The patient, at first, should be told not to use the

artificial membrane for more than two hours daily; and if any

uncomfortable feeling is experienced, one hour, or even half an

hour, will be sufficient.

It might, perhaps, be expected, that the contact of a foreign

body, like the a rtificial membrana tympaui, with the walls of the

external meatus, would soon become intolerable ; such, however,

i- not the case; several patients have left my room without

being able t<» say, from the sensation in the ear, whether any



THE MEMBRANA TVMPANI. 169

foreign body were there ; and many have now worn this appa-

ratus daily, during several years, without suffering the least

pain. The explanation of this circumstance may be found in

the fact, that the most sensitive part of the meatus externus

is about its centre, while the membrane in the immediate

vicinity of the membrana tympani is less abundantly furnished

with nerves : to this may be added, that the circumference of the

artificial membrane presses with extreme gentleness against the

wall of the meatus.

The results of the application of the artificial membrane have

been more satisfactory than there was reason to anticipate. I

have already used it beneficially in many hundreds of cases.

The substitution of a thin layer of vulcanized india-rubber for

so exquisitely delicate a structure as the healthy membrana tym-

pani, would be expected to afford but trifling aid
;

yet such

is not the case ; for among the patients relieved by it, most have

heard the human voice perfectly across an ordinary sized room,

and in one case, the voices of boys in the open air, were heard at

a distance of between one and two fields. Surgeons who have

paid careful attention to diseases of the ear, will not be surprised

at the efficient substitute the artificial membrane offers, as they

will call to mind many cases in which the natural organ has been

greatly hypertrophied, especially in chronic inflammation of its

dermoid layer, with but a very slight diminution of the power

of hearing.

The surgeon having ascertained that the artificial membrane
is beneficial to the patient, it may be allowed to remain in the

ear for a few hours, and the time gradually increased to a whole

day. It is often desirable, that the use of the membrane
should be preceded or accompanied by vesication over the

mastoid process, whereby the thick mucous membrane of the

tympanum may be rendered more healthy. In all cases, the

artificial membrane should be removed at night, and when there

is any discharge, the ear should be syringed night and morning

with tepid water.

Case I. Deafness for sixteen years ; discharge from each ear

for six years; aperture in each membrana tyvnpani ; power of

hearing restored.—Peter Turnbull, aged 43, formerly in the

army, from which he was discharged on account of deafness,

was admitted under my care, at St. Mary's Hospital, on the
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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 examination, 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 treatment 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 m.embrana tympani, composed of vulcanized

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, " I 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 lias taken place, this patient told mo, that one day, while in

the country, and using the membrane, he heard voices at a

distance, mid upon going to the place whence they appeared to

proceed, he found some boys under a hedge, more than a field

distanl 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 II. Each membrana tympani destroyed by measles, at four

years of age ; hearing restored by the artificial membrane ; great

sensibility to sounds.—Miss 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 narrow 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 I now hear general conversation

easily, and feel quite a different person from what I did a short

time since. I 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/'

Caselll. Deafness of twenty years'' duration, perfectly relieved 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 increased 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."

Case 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 ;
lias had discharge from both cars, but at present it is

only very Blight from the left, which is the better ear. Complains

of aopain, but of a noise. Lately, from not being in good health,

the hearing has been more than usually dull.

Examination.— Right Eur.— Bearing distance of watch, half

an inch. The central pari of the meatus is contracted to less

than half ita Datura] size. A very strong Lighl having been
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thrown beyond the contracted portion, part of the mucous mem-

brane of the tympanum could be detected ; but there was no

appearance of the membrana tympani.

Left Ear.—Hearing distance, one inch : meatus contracted as

in right ear ; the membrana tympani was not seen, but in its

place the shining tympanic mucous membrane was observed.

At first sight it appeared as if the presence of the stricture

would offer an obstacle to the introduction of the artificial

membrane. I nevertheless tried a small one to each ear, passing

it through the stricture, and then moving it gently to and fro,

so as to allow it to recover its plane surface. Having done this,

I moved it slightly forwards to the situation of the natural

membrane, and immediately, the patient heard perfectly all

that was said at any part of the room. There was little dif-

ference between the hearing power of the two ears. Care was

required in the management of the case, from a slight tendency

to irritation of the meatus ; but the patient left me hearing well.

In the middle of February, 1854, the mother of this lady being

in London, called to thank me for the benefit produced in her

daughter's case. She said that her daughter " continued to hear

perfectly, and that she was quite an altered person."

Case V. Deafness from scarlet fever during five years. Hearing

completely restored by the use of the artificial membrane.—Miss G.,

aged 14, was brought to me, in August, 1853, by Dr. Grindrod.

Health good.

History.—When between nine and ten years of age, suffered

from scarlet fever, since which time, has had a discharge from

both ears, attended by such a decline of the hearing, as to

require her to be loudly spoken to very near. She has lately

been to a school at Brussels, where her defective hearing had

greatly hindered her progress. On inspection, it was found that

the membrana tympani of each ear was absent, while the

mucous membrane of the tympanum was thick and red, and

poured out a mucous secretion. An artificial membrana tympani

was applied to each ear, and produced so complete a restoration

of the hearing power, that the patient could detect all that was

said in different parts of a large room. This patient returned to

school at Brussels, and in about six weeks afterwards, I received

a letter from the father, a medical man, from which the following

is an extract :

—

"We have had the most pleasing intelligence from my little
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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 creature, my hearing is

so greatly improved.' " The father adds, " This is very satisfac-

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 years, from measles and scarlet

fever, 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 nearly 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 examination 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 oozes from the tympanic cavity.

Watch not heard even when pressed against the ear ; but the

crack 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. >\
r
atch heard when in

contact with the ear. Although the hearing power of the left

car was somewhat less than in the majority of cases where there

i- ;m 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

bearing considerably, although not to the same extent as in the

majority <»i" cas< s.

Dec. 21st. - Ordered t<> wear the membrane Cor four hours.

22nd.—Upon using the membrane to-day, heard my voice

distinctly 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 dinner, 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 occasion,

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.

"

(b) 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.

I. The Articulation of the Stapes.—The stapes is generally de-

scribed 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." f 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."* Soemmering 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." f

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 distinct 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 base 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 circumferential base of

the stapes is applied, is larger than that of the stapes ; nor docs

its posterior surface quite correspond in direction with that of

the stapes, but looks directly forwards, instead of obliquely

inwards and forwards, to face the stapes, which, as slated,

inclines backwards and outwards. The articulating surface of

tin fenestra ovalis is smooth, very compact in appearance,

* Cyclopaedia of Anatomy ;md Physiology, vol. ii. p. /548.

t De Corporis Humani Fabrics, tomus secundus, rtc Ligamentia Ossium,

p. 10.' Buschke stafc -, thai Soemmering was wrong in regarding this ligamenl

as ;i capsule. Buschke spoaks 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. By 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 ligaments just

described, being elastic, draw the base of the stapes out again.

II. 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/' f

Ellis states that " it assists in retaining the stapes applied to the

fenestra ovalis." J Miiller writes :
" The influence of the stape-

dius muscle in hearing is unknown. . . . The only effect which

it appears to me could be ascribed to it, would be to render tense

the membrane by which the base of the stapes is connected with

the margin of the fenestra." §

* Cyclopaedia of Anatomy, vol. ii. p. 549.

f Physiological Anatomy, 1847. Part III. p. 71.

J Demonstration*, of Anatomy, p. 286.

S^
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-

drawn q- its base from the cavitv of the vestibule is, I think,

shown by the following experiment. The tympanic cavity and

stapedius muscle being exposed, and the stapes left in situ, 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 nicmbrana 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

1 hut the stapedius muscle acts as the direct antagonist of the

tensor tympani muscle ; the former relaxing the labyrinthine

fluid, the membrana fenestra) rotund;r, 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 Btapedius muscle is supplied by a branch from the

portio dura nerve, and the tensor tympani from the otic gan-

glion.* li seems i<> me fair, therefore, to infer thai the function

* In addition to the above deicription, I may draw attention to e 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 nerve : 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

Buschke'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 ; ttiat is to say, according to the view of Treviranus, it is the

antagonist of the tensor tympani muscles. The two have altogether much
analogy : they describe an arch looking upwards, pass over a kind of pulley,

and arc 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."

—

Encyclopidie Anatomique, 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 muscles 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 : "Lesosselets

ont encore pour fonction de modifier ramplitude des excursions

des parties vibrantes des organes contenus dans le labyrinth^."f

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

* I may mention a case illustrative of the above statement. The first

that of an eminent physician in London, who, while playing with his children,

n Lved ;i blow on one ear from the head of one of theni coming suddenly and

rapidly into contact with it: from that time to the present (an interval offoui

1.. five vi ars), there has been a constant Binging in that car.

t R6cherches sur Lea Usages de la Membrane du Tympan et de 1' Oreille

exteme, par M. Felix Savart. Lu a 1' Academic lloyalc di s Sciences Le

29 Avril, L822. Journal de Phy»iologief
par F. Majendie, tonic iv. p. L88.
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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." f

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." J

Pathological 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 ; hy 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 haemorrhage 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. f Physiological Anatomy, Part III. p. 91.

+ The Anatomy of the Human Body (5th edition), 1740, p. 305.
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111 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 upon 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 ruptured 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,

PROM RUPTURE.

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 night. This

was continued for ten days, at the end of which time the pain

had disappeared, the orifice laid closed, and tin" hearing power

had returned.

('us, II. Rupture of thi membrana tympani by a blow on Ihe

ear with a i><>lxi<r.—Master K., aged I I, was Been by me in eon-
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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 caused 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 III. Membrani tympani ruptured by bloiving the nose

forcibly.—Miss S. A. IS., 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 APERTURE IN THE POSTERIOR PART OF THE RIGHT MEMBRANA TYMPANI,
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.

Case IV. Rupture of the membrana tympani by a twig : injury

to chorda tympani nerve.—J. 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 (a LITTLE POSTERIOR TO,

AM) PARALLEL WITH, THE HANDLE OF THE MALLEUS, NEARLY ITS WHOLE
length).

The edges of the orifice were red and swollen. Air passed

through ii wlici! the tympanum was inflated. Watch only heard

on contact. A leech was applied to the orifice of the meatus;

mid ;i mildly astringenl 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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half an inch. This patient returned to India, but intelligence

has been received that the hearing has greatly improved.

For days after the laceration of the membrane in the above

case, there was a feeling on the same side of the tongue as if

something cold had been rubbed over it ; the taste on that side

also was impaired. The tongue, however, was quite natural in

appearance and movements, and its sensibility to touch was the

same on both sides.

Case V. Rupture oj the membrana tympani by the bursting of

a gun.—W. $., Esq., aged 28, consulted me in September, 1856.

Six days ago was shooting, when the gun burst in his hand,

producing instant deafness in the left ear, followed, two days ago,

by a copious discharge of a watery character. Yesterday there

was a slight aching pain, and for two or three days every pulsa-

tion of the vessels has been heard in the left ear. On examination,

the left meatus was found to be red and to contain purulent

discharge ; the membrana tympani was also red, and presented

an aperture at its upper and posterior par£ of an oval shape,

about a line in length, and nearly a line in breadth, as if a

portion of the membrane had been destroyed ; the mucous mem-
brane of the tympanum was red, and the hearing distance four

inches. A leech was applied occasionally to the margin of the

orifice of the meatus ; the ear was kept clean by daily syringing

;

and afterwards a lotion, the nitrate of silver (gr. x. ad 31) was
applied on cotton wool, by means of a probe, to the surface of the

membrane. The aperture slowly filled up, as if by the deposit

of fibrin on the margins, which, for some time, were thicker

than the surrounding portion of the membrane
; and, in the

course of six weeks, it was entirely closed, and the hearing

power perfectly restored.

In this case the right membrana tympani was previously

ruptured, and the bursting of the gun produced no eifect upon
that ear.

The following is a tabular view of the condition of the mem-
brana tympani in the dissection of 1013 diseased ears :

—

Opaque 15

Vascular ........... 7

Vascular and thick ....... .3
Kelaxcd .......... .4
Tense . . 10
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Tense and atrophied ......... 2

Inner surface connected to the promontory by bands of mem-
brane ........... 32

Inner surface adherent to the incus ...... 9

Inner surface adherent to the stapes ...... 4

Inner surface adherent to the stapes by membranous bands . .11
Inner surface adherent to the incus ...... 1

Inner surface adherent to all the ossicles . . . . .2
Inner surface adherent to all the ossicles and the promontory by

bands ........... 6

Outer surface more concave than natural . . . . .34
Outer surface more concave than natural, and thick . . .4
Outer surface more concave than natural, and opaque . . .2
Outer surface more concave than natural, and thick and opaque . 1

Outer surface more concave than natural, and soft . . .2
Outer surface more concave than natural, and tense . . .2
Very concave externally, and the inner surface in contact with

the promontory . . . . . . . . .10
Very concave externally, and the inner surface connected to the

promontory by bands . . . . . . . .13
Very concave externally, and the whole of the inner surface in

contact with the inner wall of the tympanum ; the tympanic

cavity being obliterated . . • • . . . .7"
Very concave externally and thick, and adherent to the pro-

montory .......... 3

Thicker than natural . . . • . . . .66
Thick and unyielding ......... 5

Thick and white 12

Thick and soft 2

Thick and tense .......... 5

Thick, and attached to the incus by membranous bands . . 1

Thick and vascular, and connected to the incus by bands . . 1

Thick and opaque ......... 4

Thick, tense, and congested ........ 2

Containing deposits of calcareous matter . . . . .14

Containing spots of cartilage ....... 2

Flat externally 6

Flat, thick, and white 4

Epidermoid lamina thick ........ 8

Epidermoid lamina absent ........ 5

Dermoid lamina very vascular . . . ... . .1
Dermoid lamina very thick . ... . . . . .4
Dermoid lamina very thick and vascular . . . . .3
Dermoid lamina detached from the fibrous Lamina? . . .1
Radiate fibrous lamina absent, entirely destroyed by ulceration . 3

Radiate fibrous Lamina absent in parts ...... 2

Dermoid and fibrous lamina' absent in parts, apparently from

ulceration .......... 3

Radiate and circular fibrous lamina' destroyed by ulceration in

parts . . . . • • . • • • 8

Radiate and Circular fibrous lamina' eiitiu l\ destroyed by ulcera-

tion ........... 1
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Radiate and circular fibrous lamina? entirely destroyed by ulcera

tion ; the mucous lamina being attached to the promontory

Radiate and circular fibrous laminae containing pigment cells

Mucous lamina thick ........
All the lamina? destroyed by ulceration except the epidermoid

All the lamina? destroyed by ulceration except the mucous .

All the lamina? perforated .......
All the lamina? absent apparently from ulceration .

All the lamina? perforated, the remaining portion of the mem-
brane being adherent to the promontory

All the lamina? perforated, and very thick ....
All the lamina? perforated, very thick and concave, and adherent

internally to the promontory ......
All the lamina? perforated by molluscous tumours

Upper part of all the lamina? detached from the bone .

The circular cartilage exposed ......

2

3

2

3

2

47

21

9

1

2

2

2

2



CHAPTER XL

THE EUSTACHIAN TUBE.

ANATOMICAL OBSERVATIONS PHYSIOLOGICAL OBSERVATIONS —- PATHOLOGICAL

OBSERVATIONS—SEAT OF OBSTRUCTION OF THE EUSTACHIAN TUBE : 1, THE

FAUCIAL ORIFICE. 2, THE TYMPANIC ORIFICE. 3, MIDDLE PART.—CAUSES

OF OBSTRUCTION :— 1, THICKENED MUCOUS MEMBRANE. 2, RELAXED MUCOUS

MEMBRANE—«, OBSTRUCTION OF THE FAUCIAL ORIFICE FROM THICKENED

tfUCOUS MEMBRANE—THE EXPLORATION OF THE TUBE—THE OTOSCOPE - TREAT-

MENT—USE OF THE EUSTACHIAN CATHETER AND OF THE EXPLORER—THE

EXCISION OF THE TONSTLS CASES. b, OBSTRUCTION OF* THE EUSTACHIAN

TUBE AT ITS FAUCIAL ORIFICE FROM RELAXED MUCOUS MEMBRANE—SYMP-

TOMS—TREATMENT—CASES. C, OBSTRUCTION OF THE EUSTACHIAN TUBE AT

THE TYMPANIC ORIFICE FROM THICKENED MUCOUS MEMBRANE—SYMPTOMS

TREATMENT—ON THE OPERATION OF PUNCTURING THE MEMBRANA TYM-

PANI. d, DESTRUCTION OF THE MIDDLE PART OF THE EUSTACHIAN TUBE

BY MUCUS, BYr STRICTURE, OR BY MEMBRANOUS BANDS.

Anatomical observations.—The Eustachian tube, extending

between the cavity of the fauces and that of the tympanum, is

from an inch and a half to two inches in length. At its faucial

orifice it is wide and dilatable, but it soon becomes so constricted

as barely to admit an ordinary-sized probe. Its direction from

the tympanum is obliquely downwards, inwards, and forwards.

The Eustachian tube consists of two portions,— the osseous and

the fibro~cartilaginou8 : the osseous portion extends from the

tympanic cavity to the nbro-cartilaginmis portion; and is about

three-quarters of an inch in length, and about a line in diameter.

It is lined by an extremely thin fibro-niucous membrane, very

similar to thai lining the tympanic cavity.

The JibrO'Cartilaginom portion, as its name implies, consists of

cartilage and fibrous tissue, and is about an inch in length. It

is of a conical form, having its apex continuous with the osseous

portion, while the bass extends into the Cavity of the fauces in

the sluipe of rounded tubercle. < >n examination, the rounded



THE EUSTACHIAN TUBE. 180

extremity of the cartilaginous portion is found to form a supe-

rior and inferior lip : the former projects slightly downwards,

and forms the upper wall or angle of the tube ; the latter

turns slightly upwards, and forms the inferior angle. The
fibrous membrane forming the outer wall of the tube is attached,

above and below, to the two lips just described ; forming

anteriorly a free border, and posteriorly being attached to the

anterior border of the outer part of the osseous portion. The

trumpet-shaped faucial orifice of the Eustachian tube is nearly

half an inch long ; and its middle part may be considered to be

on a level with the inferior meatus of the nose.

The use of the Eustachian tube is to allow ingress of air to

the tympanum, and egress of mucus from it ; but the point of

importance which specially claims attention is, whether its

guttural orifice remains always open, so that the air in the

cavity of the tympanum is constantly continuous with that in

the fauces. The opinion of physiologists is in favour of this

view. Miiller says, that the object of its being constantly open

is, "that a certain degree of dulness which the sound might

acquire from the resonance of the apparatus is avoided :
" and

adds that, " Henle supposes that the air of the cavity of the

mouth and nose are in like manner evolved through the medium
of the Eustachian tube, to increase by resonance the intensity

of sounds entering the ear by the external meatus/' *

Dr. Todd speaks of one object of the Eustachian tube being

to " afibrd an outlet for the escape of such sonorous undulations

as do not impinge upon the labyrinthine wall of the tym-

panum." f

Other writers differ in some measure from the foregoing view,

and some physiologists are not in favour of the constantly patent

condition of the Eustachian tube. Thus Mr. Wharton Jones

says, "It is to be remarked that the Eustachian tube is not

habitually wide open, so that the air can flow freely in and out,

but that, on the contrary, in the state of rest its walls are col-

lapsed. By this arrangement, which gives the Eustachian tube

the property of a weak valve, opening either way, the too ready

course of the air is opposed." J

* Miiller's Physiology, translated by Baly, vol. ii. pp. 1270—1273.

f Cyclopaedia of Anatomy and Physiology, article "Hearing," p. 576.

% Cyclopx'dia of Surgery, p. 23. 1841.
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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 nose (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, I 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 act 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 ;i person descending in a diving-bell. It is well

known that during the descent the compressed air tilling the

• Vetgleichende Ajiatomie ubei das Lnnere Gehororgan dea Menschen und

«l ) Saugthiere, I

v
1 5, p. 51.
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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 return to its

previous state during the second.

ON THE MUSCLES WHICH OPEN THE EUSTACHIAN TUBE.

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 muscles of the

soft palate as taking their origin from the Eustachian tube ; but

they have not ascribed to them the function 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 tensor 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 Eustachian

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 descend 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 tensor 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 levator palati 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 maybe 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 is corroborative of the view above advanced. In mammalia the

faucial orifice of the tube presents much variety both in structure and form.

In the animals I have dissected belonging to the class ruminantia, there is an

entire absence of cartilage at the orifice of the tube, and the aperture is

rded by a thin fold of clastic membrane; it is opened by the faucial

muscles. In the carnivora the cartilage is prominent, and forms a distinct

rounded projection. In the rodentia the orifice consists merely of a fissure in

tin- mucous membrane of the fauces. In some of the mammalia the orifice is

opened by the superior constrictor of the pharynx. In all the birds that I

have been able to examine, the Eustachian tube was composed of two distind

portions, tin- membranous and the osseous; and no cartilage entered into their

composition. The membranous portion consists of a sac, which i^ common to
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PATHOLOGICAL OBSERVATIONS.

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 membrane congested

Containing mucus, lining membrane thick .

Lining membrane congested

Faucial portion, mucous membrane red and soft

Bands of adhesion connecting the walls

Stricture in osseous part

Stricture in cartilaginous part

Very large .......

10

2

2

5

2

3

1

2

2

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 free communication exists between the

tympanic cavity and the pharynx.

O
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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.

(a.) 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 is

thicker than natural. In the adult the latter condition is ob-

served, but the tonsils are less frequently affected. The deafness

comes on usually rather rapidty, often subsequent to a cold, and,

after remaining for a time, suddenly vanishes with a loud crack

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 distinct 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 \\ith 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 thaii natural. Some-

times the membrana tympani is so much drawn inwards as to

approach the stapes, which is distinctly discernible through it

;

in other cases, the membrana tympani is somewhat opaque, and

its outer surface uneven and irregular.

The exploration 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, 1 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-

tinctly 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

o 2
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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 distinctly 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 OTOSCOPE.

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 forcing air into it during an attempt at

expiration, although the act of deglutition with closed nostrils

does nol call forth any sound appreciable by the otoscope ; but

it is rare indeed for a pervious tube to resist both of these tests.

I Imvr, however, met with such eases; but as their history,

appearances, and symptoms have concurred in showing thai no

obstruction of the tube existed, it has noi appeared accessary to
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introduce the catheter. In certain cases the membrana tym-

pani may be seen to move during an attempt at expiration,

even though no sound could be heard ; the patient, therefore,

should always be asked whether he perceives any sensation in

the ears during the above-named processes.

Is the Eustachian catheter then useless as a means of diag-

nosis ? Notwithstanding its frequent use by surgeons in Ger-

many and in France, I am disposed to think so. By paying

attention to the points just laid down, it is my opinion that a

case of obstruction of the Eustachian tube can always be diag-

\\ ^ '" j0* -

THE SUHGEON USIXG THE OTOSCOPE.

nosed without the aid of the catheter. Respecting its use as a

remedial agent, I shall speak hereafter.

That the cause of the obstruction of the Eustachian tube at

its faucial orifice is the thickening of the mucous membrane, is

proved by actual dissection, by the coexistent thickening of the

mucous membrane in other parts of the fauces, and by the

results of the remedial measures adopted for its relief. An
opinion formerly obtained a certain degree of credence in the

medical profession, that enlarged tonsils frequently press upon

and close the Eustachian tubes. There can be no doubt this

opinion is erroneous. To convince himself that it is so, the

surgeon has only to make an examination of the relative position

of the tonsil and of the trumpet-shaped extremity of the tube
;
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when he will find the tonsil situated 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 Eustachian 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 muscle 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 touching 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.

( ;,,,, ral remedies*—The most efficient of these are abundant

and active exercise in the open air, and warm clothing. Flannel

should be Worn Q6Xl to the skin. In youths the flannel jacket,

extending from the neck to the ribs, may net, 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, &c, 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 hair, 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, sasro, &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 night) ; 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. Messrs. 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 faucial 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 yean a jo I pointed out the peculiar erectile tissue of which the

il mucous membrane La composed, n<»t only in man, but in most mam-

malia; this tissue renders it a most efficient 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 is 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

respecting 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 hirn, and then the instru-

ment, with the point downwards, is to be made to glide back-

wards, by the side of the septum 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 distinctly

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 explorer, 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 tube, and held there by the left hand of the surgeon, one

end of the explorer is to be placed in his mouth, and the other

in the catheter, and held there also by the left hand. With his

right hand thus left at liberty, the surgeon is now to take the

otoscope and introduce one end of it into the ear of the patient,

who may hold it there, the other end being held by the

surgeon in his own ear ; or the tube may be made so light as to

THE SURGEON USING THE EUSTACHIAN CATHETER AND THE EXPLORER.

remain there without being held, leaving the operator's right

hand still free.

The medical man next proceeds to blow air gently through

the explorer, at the same time that he listens through the

otoscope to ascertain whether the air enters the ear, and if it

does, what is the peculiar sound it produces. When the tym-

panum is unobstructed by mucus, the air is heard to pass in a

stream against the inner surface of the membrana tympani, but

when mucus is present, a peculiar gurgling is heard ; and if the

mucous membrane itself is thickened, a peculiar squeak or

bubbling is also perceptible. It is not advisable to blow with

force into the ear, but rather to make a few gentle successive

puffs, attentively listening during each, to detect the kind of

sound that may be heard in the tympanum. Sometimes no air

enters, the mucous membrane being too thick to allow it to pass
;

and, under such circumstances, it is unwise to attempt to force
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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 forcible 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 excision, 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 much 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 fauces, 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.

Case I.—Master M. J., aged 15, was brought to consult me,

on December 4, 1852, on account of a very serious diminution of

the bearing power, in both ears. lie was in tolerable health,

but pale. Aboul a year previously, after Buffering 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

:i yard or two. Occasionally he has fell a sensation as of some-

thing bursting in the ears, which has been followed by slight,

I > 1 1 1 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 otoscope 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 left 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 Eustachian tube 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 tube 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 greatJy

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 II. Obstruction at the faucial orifice 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,

after 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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yard. 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 examination, 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-

gular bright spot, there were two smaller spots.

Eustachian tube.—The otoscope did not detect 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

right 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 III. Obstruction of the faucial orifice : catarrhfrom meatus

:

tonsils very large : cure icithout excision.—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-

tinctly within the distance of a yard from the head. Has had

several attacks of ear-ache ; after which, and also after a cold,

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

cars, wliicli lias been followed by a temporary improvement.

( ha ewamination, 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 ear.—Hearing distance half-an-inch ; membrana tyni-

pani concave ; bright spot somewhat dull. Eustachian tube

impervious.

Left ear.—Hearing distance two inches ; the bright spot of

the membrana tympani sub-divided. Eustachian 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 treatment 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 history 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 increased.

On examination, the mucous membrane of the fauces was ob-

served to be red and thick.

Right 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 ear.—Hearing distance six inches ; membrana tympani
opaque, and calcareous in parts. Each Eustachian tube was
impervious to air. The treatment 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. Impervious condition of the tribe 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

years 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 wras found to

be red and much thicker than natural. Towards the posterior

part of the palate was a large fissure exposing the trumpet-

Bhaped extremity of the Eustachian tube ; the mucous mem-

brane of which was much swollen. Each 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.

Treatment.—A solution of nitrate of silver (5ij @ Jj)
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 o£

Case VI. Obstruction by thickened mucous membrane of the

faucial orifice ; duration of many years ; great and prolonged

hardness of hearing ; cure.—Miss 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 indistinctly ; 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 Eustachian tube fhe same as in the opposite ear.

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

:

occasionally 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.

Case VII. Sudden obstruction of each Eustachian tube front con-

gestion and thickening of the mucous membrane of the fauces, pro-

ducing total deafness in a few hours ; cure.—Dr. B., on the 24th

January, 1855, called to ask me to see his wife, of whom he gave

the following history.

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, although addressed very loudly.

If possible, this deafness increased, so that on the 22nd no sound*

were heard, and all communication had to take place in writing.

On examination, on the 24th, I 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 treat-

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 thai In* carried on ;i conversation with his vvil'o in

i 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 merely 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 Me 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.

(b.) 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 from thickened mucous 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



212 THE DISEASES OF THE EAR.

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 otoscope, the Eustachian tube is found to

be impervious. The treatment 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 Eastaeh tan 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 I. Obstruction of the left tube from relaxed condition of

the mucous membrane; constant beating sound.—J. 11. II., Esq., a

surgeon, aged 48, consulted mc on December 15, 1823. The

history was, that nix n it six weeks previously lie found himself

deaf in the lefl ear; he fell no pain, but there was a const ;mt

sensation of beating in the ear, mid n weight on that side of the

ead, which caused extreme discomfort. He La subjeel to ;<
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relaxed throat. On examination, the mucous membrane of the

fauces was observed to be relaxed, though not thicker than

natural ; the meatus externus of the left 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 crack 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 II. Obstruction in each tube for ten days after an attack of

bronchitis.—S. S., 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 crack

in each ear, followed by somewhat improved hearing. On
cctuiiination, 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 it.

Right ear.—Watch *hcard 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 concave 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 treatment 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. Tie

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 occurred 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 III. Obstruction at the faucial orifice from relaxed mucous

ineinbrane 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 to require to be spoken to distinctly 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 cur.—Watch only heard on

pressure ; membrana tympani; surface dull, concave; Eustachian

tube impervious. Left ear.—In the same state as the right.

The mucous membrane of the fauces 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.—Has had a " rumbling" sound in the ears, since

which she has been better. Hearing 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.

(c.) 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-

teum and mucous membrane ; one of the reasons for its extreme

tenuity being the fact that the bony part of the Eustachian

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 muscles 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-



216 THE DISEASES OF THE EAR.

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 history 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 obstruction of the Eustachian tube at the tympanic

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 cavit}^. 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 cases, 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 PUNCTURING THE MEMBRANA TYMPANI.

Since Sir Astley Cooper obtained a medal from the Royal

Bociel v, on account of the success which, in a few cases, followed

the operation of puncturing the membrana tympani, this opera-;

lion hat been performed frequently, and in cases of deafness

arising from every possible cause. Though, doubtless, in certain

cases itmay be of greal service, it is an operation rarely required,

and one which, if aol judiciously performed, is liable to produce

the most Injurious consequences, [n Sir Astley Cooper's sue-
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eessful 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 obstruc-

tion of the faucial orifice of the Eustachian tube, because that

obstruction 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 is also 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 screw 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 unscrewed ; an action by which its

cutting extremity is pressed through the substance of the mem-
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brana tympani and removes a circular 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.

Case I. Obstruction by thickened mucous membrane at the

tympanic orifice.—Miss K. J., aged 10, was brought to me on

July 14, 1853.

History.—Between 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 distinctly, within the

distance of a yard or two. Is 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. At first there was

no improvement ; after three greeks, however, a slight diminu-

tion of the deafness took place ; and on the 1st of September,

the hearing was quite restored, and the Eustachian tubes were

pervious.

Ca8i II. Obstruction by thickened mucous membrane at the

tympanic orifice^ after influenza; polypus in one ear, a collection of

cerumen in Ho other; <jr<<tt improvement.—Master J. P. M.,
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aged 14, in good health, was brought from Lincolnshire, July

27, 1853.

History.—Four years ago he had an attack of influenza,

followed by so conspicuous a hardness of hearing, that he

required persons to speak to him in a loud voice. During a

cold, the deafness is much increased ; at times, after a feeling of

cracking in the ear, has heard much better. This crack occurred

once in the right ear, after bathing, and was followed by perfect

hearing for a few hours. The right ear has discharged blood

for several months, and been affected with ear-ache. Previous

treatment.—Glycerine has been dropped into both ears without

any benefit ; slight improvement followed the use of a blister

behind each ear ; tonics have been administered.

On examination : right ear.—Hearing distance, half an inch :

the meatus contained a discharge, and at its inner part, conceal-

ing the membrana tympani, was a red, globular polypus.

Eustachian tube obstructed. Left car.—Hearing distance, half

an inch : the meatus contained a collection of cerumen ; on

removal of which, the membrana tympani was seen to be very

concave and white : Eustachian tube obstructed.

Treatment.—The polypus was extracted from the right ear

by the lever-ring forceps ; vesication was kept up over the

mastoid processes ; small doses of the iodide of potassium were

administered. In the course of three months the hearing

returned, and he remained well.

Case III. Obstruction of the tympanic orifice of the tube; poly-

pus in the right ear ; cured.—Miss M., aged 14, saw me on the

14th of February, 1854. Her health was good, but she com-

plained of headache.

History.—During the last seven years has been, at times,

dull of hearing, and has had attacks of ear-ache. During a

cold is much worse. Has not had any discharge. Occasionally,

after feeling as if something had burst in the right ear, had

heard quite well for a short time. She now has to be loudly

spoken to close to the right ear ; the left is useless. On
examination, the hearing distance of the right ear was found to

be two inches ; the membrana tympani was concave and white
;

the Eustachian tube obstructed. With the left ear, the crack of

the nails was heard ;, the membrana tympani was thick ; the

Eustachian tube obstructed.
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Treatment.—Brown's vesicating paper was ordered to be

applied behind both ears every night, and three grains of

hydrargyrum cum creta 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 ; tempo-

rary relief 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 7th, 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 crack of the nails only is heard
;

the membrana tympani is very opaque, uneven, and concave

;

Eustachian tube obstructed. Left ear.—Watch heard on pres-

sure. Membrana tympani and Eustachian tube in the same

state as in the right car.

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 prescribed the application of

Leeches below the car, 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 favourablj

influence the committee, before whom he was to appear the

following day, still he greath feared that, should he uol bear
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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 flaccid. 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, I 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.

((?.) 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 ADHESTON

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, &c. It is nevertheless possible

that in some of the cases where the tympanic orifice of the tube
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Lb closed by thick mucous membrane, there may bo 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 /"/>< 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 I. Stricture of the osseous portion of the Eustachian /<>!><'
;

dissection.—C. J., aged 45, was visited by me in the month of

November, 1849. lie was dying from tubercular disease, so

that I was precluded from making so minute an examination as

would have been desirable. The Jiistory 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 discbarge

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 < nsi-

tive to sonorous vibrations during the preceding six or seven

years. Xo 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 tympanic cavity was \< ry thick,

and covered by a large quantity of purulent matter. In tic left

cur, the lining membrane of the external car was slightly

reddened, and the niembrana tympani was 08 while as Writing

paper; while tbe handle of tin; malleus, usually so distinctly

seen, could not he distinguished from the surrounding mem-

brane. Toward- its centre, tbe surface of the membrana tym-

pani had Lost the natural shining appearance; bul a small por-

tion of i Lrface, on each side of the hand!.' of the malleusj

although perfectly white, was so smooth a- to reflect the light of

the lam]). A- the patient was in a stal real d bility, the

otoscope wai not applied to either ear to test the condition of

the Eustachian tube. The patient died a few days after the

iminal ion.
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Post-mortem inspection. Right ear.—The mucous membrane
Lining the tympanic cavity was thick and in parts ulcerated ;

while the bone forming the upper wall of thecavity, with which

the ulcerated membrane was in contact, was carious. The

Eustachian tube was healthy.

Left car.—The central portion of the membrana tvmpani was

found to be white and thick ; but those parts of it which lie

anteriorly and posteriorly to the handle of the malleus, were

soft and attenuated, and the white appearance was due fco the

presence of mucus in the tympanic cavity, in immediate contact

with the inner surface of the membrana tympani. So softened

was this portion of that membrane, that on applying- the

slightest pressure, the fibres composing it gave way, and three

small orifices were produced. The cavity of the tympanum and

the mastoid cells were idled with thick, white mucus, and no air

was discoverable. The mucous membrane lining the cavity was

also thicker than natural.

The Eustachian tube,—The internal portion for the length of

half an inch was healthy; but at about that distance from the

cavity of the tympanum, there was a sudden constriction, and

for the length of about a lino and a hall' the tube was so con-

tracted, that, even when its superior wall was removed, it was

with difficulty that an ordinary-sized bristle could be Introduced

j
•

STRICTURE OP THE EUSTACHIAN TUBE. THE BLAGE BRISTLE is SKi'N PASSING
PROM THE TYMPANIC 0AVIT1 THROUGH Tin: BTRICTURED PORTION.

into the opening. This stricture resulted from the external

and internal walls of*the lube pressing against each other; the

small space still permeable being at the upper part. The more
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remote cause of the stricture would appear, however, to have

been an enlargement of portions of the bone constituting the

external and internal osseous walls of the tube : the former

being at this part twice its natural thickness, and somewhat

rough, while the latter was forced outwards by the dilatation of

the carotid canal, which, pressing thus upon the cartilaginous

portion of the Eustachian tube with which it was in contact,

produced a flattening of the natural concavity of the internal

wall. The mucous membrane lining the Eustachian tube was

in a natural state.

Although three dissections are recorded of adhesion between

the walls of the tube by means of membranous bands, I have

not hitherto met with a case during life. In such an instance the

treatment would consist in puncturing the membrana tympani,

and establishing an orifice in it.



CHAPTER XII.

THE CAVITY OF THE TYMPANUM.

ANATOMICAL OBSERVATIONS—PATHOLOGICAL OBSERVATIONS—DISEASES OF THE
MUCOUS MEMBRANE :— «, CONGESTION. b, ACUTE INFLAMMATION—AFFECT-

ING THE PORTIA DURA NERVE—EXTENDING TO THE BRAIN—SCROFULOUS

MATTER IN THE TYMPANIC CAVITY. C, CHRONIC INFLAMMATION. d, CHRO-

NIC CATARRHAL INFLAMMATION. e, CHRONIC CATARRHAL INFLAMMATION

EXTENDING TO THE BONE, DURA MATER, OR BRAIN, f, ULCERATION 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 distinct fissure is observable between the inferior surface

Q
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of the crura 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 successfully injected, is found to be pervaded

by plexiform ramifications. Beneath 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

,^\S-^~u
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\N INTERO-POSTBRIOB VERTICAL SECTION OF 'nil". TEMPORAL BONE THROUGH
THE TYMPANIC CAVITY AND MASTOID CELLS.

measures aboul three quarters of an inch long and from a quarter

to half an inch in breadth* Its 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.

Q 2
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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 description in the pathological details

subsequently entered into.

Pathological observations. — The diseases of the tjmipanic

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 tjTmpanic cavity, as revealed by the

dissection of 1013 diseased ears, are as follow :

—

CONTENTS.

Mucus ........... f>5

Blood 6

Blood and mucus ......... 1

Blood, mucus, and lymph. ........ 1

Serum ........... 10

Serum and mucus ......... 3

Serum and lymph 1

Lymph ........... 6

Epithelium .......... 2

Epithelium and oil ......... 1

Scrofulous matter 20

Calcareous matter ......... 8

Cerumen ........... 1

Cholesterine . . . . . . . . . .1
Cholesterine and mucus ........ 5

Cellular tissue .......... 2

Oily matter I

Tus 17

STATE OF THE MUCOUS MEMBRANE.

More vascular than natural ....... 75

Thicker than natural . . . . . . . . .211

Thick and very vascular . . . . . . . . 1G

So thick as to conceal the stapes ...... 27

So thick as to fill the tympanic cavity ..... 6

Ulcerated 24

Pulpy 5

Containing black pigment cells ....... 2

Baying senna beneath it ......... 1
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MEMBRANOUS BANDS BETWEEN

Malleus and promontory

Malleus, incus, and promontory .

Malleus and stapes

Malleus, stapes, and promontory

Incus and promontory

Incus, stapes, and promontory

Incus and malleus

Stapes and promontory, the mucous membrane being healthy

Stapes and promontory, the mucous membrane being thick

Stapes and promontory, the mucous membrane being vascular

Stapes, promontory, and pyramid ....
All the ossicles ........
All the ossicles and the promontory .

Tensor tympani muscle (the tendon) and the stapes

Chorda tympani nerve, incus, stapes, and promontory

Chorda tympani nerve and upper wall of tympanum .

6

1

1

6

5

3

1

79

48

6

I

30

9

3

2

1

anum

MALLEUS.

Adherent to the promontory .....
Absent, apparently from caries or ulceration

Partly removed by caries . . . . *
.

Malleus and incus lying in the mastoid cells

Fixed by ligamentous anchylosis to the upper wall of the

tympanum ........
Fixed by osseous anchylosis to the upper wall of the tymp;

The body anchylosed to the incus ....
The long process detached from the membrana tympani

The long process fractured ......
The long process in contact with the promontory

The long process adherent to the incus

The long process detached from the body .

The long process absent ......
The long process carious ......
The long process exostosed

1

1

3

2

3

3

1

3

1

1

2

3

1

INCUS.

Absent

Long process absent ....
Partly removed by caries

Disconnected from stapes .

Disconnected from stapes and malleus

Fixed by membranous anchylosis to the orifice of the mastoid

cells

4

2

8

14

1

STAPES.

The base anchylosed by bone to the fenestra ovalis . . .49
The base anchylosed by* bone to the fenestra ovalis, the base

being expanded . . . . . . . .6
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The base anchylosed by membrane to the margin of the fenestra

oralis ........... 36

The base anchylosed by membrane to the margin of the fenestra

oralis, the base being expanded G

The base anchylosed by membrane to the margin of the fenestra

oralis, an exostosis surrounding the fenestra ... 2

The base of the stapes attached to the fenestra ovalis more rigidly

than natural.......... 66

The base projecting into the cavity of the vestibule ... 5

The base expanded and more fixed than natural.... 7

The base expanded and projecting into the vestibule ... 2

Detached from incus and attached to the membrana tympani . 1

Anchylosed to incus 2

Detached from the fenestra ovalis and the incus .... 2

Disconnected from the fenestra ovalis ...... 1

Partially absorbed ......... 1

Atrophied .......... .1
Absent, apparently from ulceration ...... 2

ALL THE OSSICLES

Less movable than natural .

Absent, apparently from ulceration

Discomiected from each other

Carious .....
OSSEOUS WALLS.

Thickened 1

Carious ........... 6

Upper wall partly deficient ....... 54

Lower wall partly deficient........ 25

Osseous lamina between mastoid cells and lateral sinus incom-

plete 2

Osseous lamina between mastoid cells and cavitas cercbclli in-

complete .......... 1

Canal for portio dura nerve incomplete ..... 2

Carotid canal contracted ........ 7

Upon reference to Mr. Hinton's valuable Paper on the

Pathology of the Ear, published in the Thirty-ninth Volume of

the " Medico-Chirurgical Transactions," it will be found that

the results at which he has arrived, agree with those quoted

above.

The plan I purpose 1o follow in investigating the subject will

be to consider successively the affections pf the mucous mem-
branes, and those of the ossicles.
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(a.) CONGESTION OF THE MUCOUS MEMBRANE 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 treatment

consists in applying leeches below the ears, and using gentle

counter-irritation over the mastoid processes. The symptoms

commonly yield in a few days.

Case I.—Mrs. B., set. 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 cold,

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 examination, 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 II.—Mrs. P., set. 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.

(b.) 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

s}^mptoms to be detailed appear to indicate that the view just

advanced is correct. If the mucous 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 blood-vessels

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 is met with in children, and known as ear-ache ; for

although the paroxysms of pain arc 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 tho 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 arc 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 mucus. 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 uneasiness in 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 process, 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 inflammation 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 Eustachian tube

into the fauces ; or a copious secretion of pus or mucus, which

distends the tympanum, causes ulceration and perforation of all

the laminae 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 thai nerve is the result; which is removed as soon as the

inflammation lias wholly subsided.

The treatment of this affection consists, in the first place, <>!'

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 t<> the
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nostrils. Vapour baths should frequently be applied to the ear,

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 usually 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. f

Case I. 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

s\ inptoms 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 haying 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 chronic

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 II. Acute inflammation of the mucous membrane of the

tympanum ; prolonged pain in the head; discharge from the meatus;

rr/irf—M. A. K., aged 26, was admitted under my care in

St. Mary's Hospital on October 6th, 1854.

Historij.—About a month ago she complained of pain in the

face and soreness of the throat, together with pain in the right

side . >f the head. These symptoms were followed by deafness

in the righl ear. At the time of admission she complained of

pain and throbbing in the righl 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

aquaeduct of Fallopius along the upper and posterior wall of the

THE CANAL FOR THE PORTIO DURA NERVE AT THE UPPER PART OF THE TYM-
PANIC CAVITY INCOMPLETE. A DARK BRISTLE IS 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 ulcerates,

and there is a copious discharge from the tympanic cavity ; in

others it remains intact.

Case III. Acute inflammation of the mucous membrane of the

tympanum ; ulceration 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

28th, 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 to

the left side. On examination, 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 lime 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.
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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 tympanum ; 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 examination 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
f

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 mr:de 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 iodide 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. Acute inflammation 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 so

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 rentric/es.

—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 1<1'I car, at first unaccompanied with pain, but subsequently,

at times, she suffered from acute attacks of pain in the oar and

side- of the head, previous to, and during which, the discharge

* Traitc drs Maladiefl de rOrcille. Vol. i. p. 193 et sc(j.
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subsided. A few days before her death, one of these attacks of

intense pain in the ear and head came on, and resisted every

remedial measure prescribed, until the child died in the greatest

suffering.

On inspection, 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 typhus 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 ulceration. 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, I 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 vascular, 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 VJUL. Accumulation 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 pidse 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

pain in 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.

28rd.—The same symptoms exaggerated, with violent delirium

occasionally and screaming, alternating with a half comatose

state. This continued till her death, a1 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 tympanic 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.

(c.) 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 tympanic 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 otorrhoea. 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

]ij
Tpertrophied in so short a space of time as that in which a

r 2
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case of scarlet fever is deA-eloped, yet it is still possible that it

may be so. My 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. Improper food or clothing, insuffi-

cient ventilation or exercise, 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 to 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 distinct 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 distinctly to enter the cavity, although the sounds deve-

loped by its entrance are 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 docs not enter the tympanum, and a forcible

expiration with closed nostrils is requisite to ensure its admis-

sion ; but when the air is forced in, a sound similar to the last

is produced, but of ;i louder and more defined clia-
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racter. In certain cases there is an accumulation of mucus in

the tympanic cavity, 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 anaemic, 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-

tuallv cured.

(d.) 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

tympanic 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 treatment 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.) CHRONIC CATARRHAL INFLAMMATION OF THE TYMPANIC MUCOUS

MEMBRANE 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, i. 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 inner 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 otorrhcea, 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 tympanic

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 i s prevented passing outwards; audit gra-
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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 I. 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 mucous 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 Eustachian

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 increased.

Dissection. Mucous membrane of the tyupanum thick; membrana

tympani entire; bone carious; dura mater ulcerated ; the arachnoid

in contact with the tympanic mucous membrane.—A man who had

been many years deaf, died of consumption at the age of 50.

Right ear.—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. Left car.—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 arachnoid was in contact with the mucous mem-
brane of the tympanum.

Dissection. Mucous membrane of the tympanum 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 small 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 nialcr to be in contact with

tli" 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 II. Catarrh from the tympanic mucous membrane after

scarlet 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 ormce 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 treat-

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 III. Catarrh from the mucous membrane of the left tym-

panum ; perforation of the membrana tympani; pain in the left

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 fixe 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 fatigue 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 treatment in this case con-

sisted in keeping up a discharge from the mastoid process, and

in administering small doses of the bichloride of mercury 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, I'm the pain around the car 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. S., 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

muscles on the right side of the face. On examination, 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 in 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
in 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-

sorted 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 generallv

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

llie patient, the ordinary remedial measures already adverted

to, will be found sufficient to arrest its progress and produce 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 circumstance of the membrana tympani

being still entire.

Case V. Chronic inflammation of the mucous membrane of

the tympanum, without perforation of the membrana tympani;

giddiness, 8fc.— 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 inspection, the surface of the

meatus was found to be red, denuded of epidermis, and secreting

a muco-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 tympanic 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 tjmipani ; 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 mucus 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

flaccid 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

giddiness, especially when walking quickly. At times, also, she

has been delirious and very violent. The head symptoms have

much increased 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. Left car.—The membrana

tympani > s milky white : hearing distance same as right ear.

Air passes into each tympanum during an expiration with

closed nostrils, producing a gurgling sound. The treatment
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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 np for more than

a month, and in giving tonic medicines. By 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. S., 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 examination, 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 arachnoid 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-mortem 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 ulceration of the mucous membrane of the tym-

panum, or caries of the bone. It would appear that constant

irritation in the tympanic 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 abscess 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 increased,

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

v< l \ vascular. The surface of the petrous bone was of a some-

whiil dark colour, and on sawing into it, the inner portion of

the petrous bone was found increased in vascularity, and even

in Borne parts ulcerated ; the secretion was fetid and puriform,

and the mucous membrane completely destroyed. The mem-i

brana tympani was ulcerated nearly through, and some of the

bones of the external car were destroyed. Dr. Williams adds:

* Treatise <>n the Ear. London, 1810.
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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 arachnitis ; 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 7th 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

screamed 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
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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 tympanic

mucous membrane, and that of the mastoid cells, was thick and

soft, and covered by a large quantity of caseous, scrofulous

matter. The upper tj^mpanic 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 mater 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 it.

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 no

symptom indicates to the patient that the brain has become

affected until the sudden appearance of the acute stage; the

pr< Ek i ice of a discharge from the ear and a certain amount of

deafness arc, as they assure the medical man, the only un-

pleasanl symptoms. Nevertheless, it docs seem to me thai, by a

careful professional examination <>r 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

occasionally 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 chronic 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 th,e 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 ivall of the tympanum ; arachnitis ; abscess in the

middle cerebral lobe.—Miss H. G., aged 9J, fair and delicate,

but not unhealthy, had measles when quite a child, though not

s 2
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severely ; 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 pidse 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 cg^
f
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 <>»• four times its usual thickness, and Its

inner surface darker coloured than natural and rough ; being in

sonic parts liiml\ 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

(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/Obre/together with the preparation.

Case I. Scrofulous ulceration of the tympanic mucous mem-

brane; destruction of the upper ivall of tympanum; purulent

degeneration of the middle cerebral lobe.—A young lady, aged

18, of scrofulous 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 car, 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 tympanic cavity commirnicated with that of the cerebrum

by an aperture, measuring three quarters of an inch in length,

and a third of an inch in breadth.

i

:
~~

\

THE INTERNAL SURFACE OF THE TEMPORAL PONE, SHOWING THE TYMPANIC
CAVITY IN A STATE OF DISEASE; THE ENTIRE UPPER OSSEOUS 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 degeneration of the sub-

stance of the brain.

Case II. Ulceration of the mucous membrane of the tympanum ;

caries of the bone; partial destruction of the portio dura nerve, and

softening of the dura mater.—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 lias continued ever since. He lias

[ong beeD deaf in that car, bu1 has aot 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 discbarge 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 anterior 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 fenestra 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-

panum; softening and .tubercular deposit in the corresponding
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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, sixteen //ours 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

:m 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

Literal ventricles was a small quantity of turbid scrum. 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 upper part of
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the tympanum was so filled by this thick membrane, that the

scrofulous matter and pus were retained by it. The scrofulous

matter itself was composed of fine granules, of epithelial cells,

and of very fine crystals, which latter were stated by Dr.

Garrod to consist of phosphate of ammonia and magnesia. The
stapes was disarticulated from the incus, and the ossicles were

concealed by the thick mucous membrane. The lower osseous

wall also was thin and of a red colour, and presented an orifice

THF. "LOWER OSSEOUS WALL OE THE TYMPANUM INCOMPLETE, SO AS TO ALLOW
OF A COMMUNICATION BETWEEN THE TYMPANIC CAVITY AND THE FOSSA

JUGULARIS.

f

which allowed of a communication between the tympanum and

the fossa jugularis.

This case is especially interesting, from the fact that the disease

had extended downwards to the lower osseous wall, as well as

upwards. This lower wall of the tympanum is frequently

formed by a thin layer of bone, which separates it from the

fossa jugularis. In many instances this osseous lamina is

THE ORIFICE SEEN FROM THE JUGULAR FOSSA.

deficient in parts, and the outer surface of the mucous mem-

brane of the tympanum is in contact with the jugular vein.

Disease may thus be propagated from the tympanic cavity to

the jugular vein.
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CASES.

The 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 boimd together more firmly than is natural. In ad-

vanced years, this rigid condition seems to take place without

any symptom of inflammation. 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 the

disease which causes deafness in advancing //cars. The generally

received opinion that in this kind of deafness the nervous system

Lb 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 <>r no opacity, or even dulness, of the membrana tympani ;

the Eustachian tube loo 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 crackling 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 distinctly 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, &c, 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 function 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

beloiv, not behind 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 creta, 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 Eustachian 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 Cyclopaedia of Surgery, by Mr. Wharton

Jones,—an article characterised, as arc all his works, by the

most careful observation and patient research. He 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 l»> assist the diagnosis, but

about thirty only v.viv improvable or curable by it. Of the

remaining one hundred and sex enly 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 I. Rigidity of the tympanic mucous membrane.—The
Rev. M. M., aot. 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 treatment 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 do so 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 examination,

the membrana tympani in each car 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 creta 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 IV.—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, 1846.
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She stated, that when eight years of age, she fell down on

the left 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.

She 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 tlje 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 night ; 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 VII.—Mrs. 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 apparently 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 grain, 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.

(b.) 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 those membranous bands most

usually connect the stupes 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 vascular mem-
brane, or from the circumstance (hat when the mucous mem-

brane is much bypertrophied, there is an adhesion of the



THE CAVITY OF THE TYMPANUM. 273

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 I. Considerable hardness of hearing for six 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 increased, attended now and then with noises in the ears.

The deafness would be temporarily increased 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

eyelids, lachrymal sacs, and nasal ducts. 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.

Dissection. 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

T
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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 distinct 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 CONNECTING 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 fenestra) 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 consider

what efled these bands must have had upon the ossicula and

membrana tympani during life. Those which surround the

stapes and connect it with the. fossa fenestras ovalis, musl 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-

MEMBRANOUS BANDS CONNECTING THE OSSICLES TO THE PROMONTORY.
(MAGNIFIED.)

panum, by prilling 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, it is in a similar condition to the right ear, and presents

adhesions connecting the ossicula.

Case II. Membrana tympani very concave externally; bands

of adhesion connecting the ossicula together and to the tympanic

walls.—Mrs. F. 0., 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. Eight 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, it is 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.

(c.) ANCHYLOSIS OF THE STAPES TO THE FENESTRA OVALIS.

In the published catalogue of the preparations contained in

my museum, I have described one hundred and thirty-six speci-

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 Society, 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 draws

was, thai these were cases of partial anchylosis of the Btapedio-
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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 rheumatic 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 inforty-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

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

to the fenestra ovalis, and by the presence of a distinct tume-

faction of one or other articular surface, but generally of the

stapedial.

The third 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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there appears, even in these cases, to be nothing more than

hypertrophy and condensation of the normal osseous structure.

This morbid condition shows itself in twenty-nine specimens.

BASE OF THE STAPES EXPANDED, AND OSSEOUS MATTER THROWN OUT AROUND
IT AND THE CRURA. «, THE STAPES ; b, THE CAVITY OF THE VESTIBULE.
(MAGNIFIED TWO DIAMETERS.)

The fourth pathological condition is that in which the base

of the stapes is greatly expanded, and new osseous matter is

BXFAN8ION of THE BASE OP THE STAPIB, AM' tTS PROTRUSION tNTO THE CAVITY
OP THE VESTIBULE. (MAGNIFIED.)

thrown out beyond the natural limit of the bone, so as to connect

the stapes with the adjacent parts of the fenestra ovalis; a

morbid condition which is seen in twenty-Jive specimens.

The fifth pathological condition is that in which the structure
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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 twenty-one specimens, in eight

of which the lower border only was anchylosed ; there being a

distinct space between the upper margin of the base and the

fenestra ovalis : while in thirteen others, the whole circumfer-

ence of the base is firmly anchylosed to the fenestra ovalis.

EXPANSION OF THE VESTIBULAR SURFACE OF THE ARTICULATION. (MAGNIFIED

TWO DIAMETERS.) a, THE UPPER MARGIN OF THE STAPES FREE ;
b, THE

LOWER MARGIN OF THE STAPES ANCHYLOSED.

The sixth 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 49

2. Expansion of the articulating border of the base of the stapes

with calcareous whiteness of the whole base . . .29
3. Expansion of the whole of the base and effused bone con-

necting the two articulating surfaces . . . . .25
4. Osseous matter effused between the stapes and fenestra ovalis

connecting the two articulating surfaces . . . .21
5. Osseous matter effused around the fenestra ovalis . . .12

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 class

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 exercise, 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 vard 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, ;is in (wo of the appended cases. In

one of these, where, doubtless, the stapes was fixed by the expan-

sion of its border, a loud scream in the ear at once restored the

bearing by, as it would seem, suddenly releasing the bone ; a

restoration which Lasted lor 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

pencil 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 unfrequcntly 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 nostrils, or forces the air into the

tympanic cavity by blowing the nose forcibly, the nose and

mouth being at the same time closed. In each of these acts the

air is hoard 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 napping, or coarse crackling, is heard, produced

by the air striking againsl the inner surface of the unyielding

or tense drum. A yet further symptom of this disease is, thai

the patient commonly hears better in proportion to the loudness

oi' the speaker's voice; whereas, in cases of debility of tin"
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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 bonv tumours in the external

meatus under the influence of remedial measures, and taking

into account also the decided improvement which at times takes

place in 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 discriminated

from cases 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 lie 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. I 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 bone 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

1 icads of other bones affected with rheumatic gout. The stapes

was perfectly anchylosed to the fenestra ovalis by the expansion

of iN base, and by the presence of a large quantity of hard

while 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 both petrous bones.

Right ear.—Meatus externus. At the posterior and upper

part there was a distinct, 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, tjie 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 usual. The

difference in the degree of concavity of this membrane in the

two ears was so decided, that the inner 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 III.—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 Eustachian 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 IV.—Mr. N. C, aged 60, a man of intemperate habits,

gradually became deaf at the age of 24. The deafness slowly

increased to the day of his death, whicli took place at the age of

<'.i>, 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, lie could manage to hear

loud conversation addressed i<> 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 ofa 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, w^hich 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 weeks, 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. " I 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 'crura of the stapes had been accidentally discon-

nected from the base in the act of dissecting the ear.
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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 distinctly, 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 aifection 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 rny 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 distinctly 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 increased 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.

((L) DISCONNEXION OF THE INCUS AND STAPES.

An affection of the car 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 iwii 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

* Cyclopaedia of Surgery. Article, " Diseases of Ear and Hearing," p. 23.

U



290 THE DISEASES OF THE EAR.

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 fluid contained in the labyrinth through the

tympanum, the chain of bones, and the membrane of the fenestra

oralis to which the stapes is attached without any loss, but rather

an increase of intensity,"f
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 alteration au labyrinthe

par le moyen des osselets, comme les vibrations de la table

superieure d'un instrument communiquent a la table inferieure

par le moyen de 1'ame." J

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 somehow 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 Royal Institution; Lancet, 1843,

p. 380.

. t Page 733.

Etecherchea but Lei Usages de Is Membrane duTympan, et de I'Oreille

< Kterne. Journal de Physiologie. Par !•'. B£ajendie. 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 agency 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 case. It may possibly be argued that the deafness

occurring in cases of anchylosis of the stapes to the fenestra

ovalis, may be accounted for by the fixed condition of the mem-

brana fenestra? rotundce 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

*

* Encyclopaedia Metropolitana. Article, " Sound," p. 810.

u 2
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under my observation. It may however be asked, is it not

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, is 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.

Experiment.—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, C, having been brought

within the eighth of an inch of its free extremity, was distinctly

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 distinctly 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 incli 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 detachedfrom the

ossicles, iffree to move in the fenestra ocalix, nil/ receive sonorous

undulations from the air >'» the tympanic <-<irit>/, and trill 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, arrested by the variation in the plane of the chain of

ossicles.
f

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,

I will proceed to examine how far they are conducted through

it and the other ossicles.

Experiment.—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 distinctly

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

distinctly.

Experiment.—A tuning fork, C, being made to yibrate, 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, I 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, C, 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 distinctly,

and when this sound could no longer be distinguished, the

straight piece was substituted, and it was again heard for the

space of two seconds.

Experiment.—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 substitution of this

apparatus for the angular 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.

Experiment,—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 ear ; the

tuning fork, C, 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.

Experiment.—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 distinctly, 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 described as being incrusted 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 Histiology. 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 articidating 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 ride,

more cartilage cells are to be found in the membrane removed

from the incus than in that from the malleus.

(2.) The inco-orbicular articiilation.

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

La seen to be a disk of fibro-cartilage, being a representation in

miniature of those existing between the bodies of the vertebrae!

the circumference being composed of {litres arranged concentri-

cally around cartilage cells which occupy the central position.
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(4.) The stapcdio-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 vulcanized 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 distinctly, and for the same

length of time, as when it passed through the chain formed of

the three portions glued together.

Experiment.—A similar result took place when two layers of

india-rubber were placed between each piece of wood.

Experiment.—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.

Experiment.—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.

Experiment.—If the back of the hand be placed against the
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teeth, and the end of the vibrating tuning fork be pressed against

the palm, the sound is heard very distinctly 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 auditus, and the very slight influence in arresting the

passage of the sonorous undulations produced by layers of

india-rubber, the inference is that the articulations between the

hones forming the chain in the human ear, impede very slightly, if

at all, the passage of vibrations from the membrana tympani to the

labyrinth.

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, is 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

tliis peculiar lesion is hypertrophy of the mucous membrane of

the tympanum ;
in cases of this disease, the supply of blood to



THE CAVITY OF THE TYMPANUM. 299

the substance of the incus being interfered with. It 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, set. 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 II.—A man, aet. 67. Rigid 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. p

Case III.—A boy, set. 5 ; died from scarlatina, and was not

known to be deaf. Right ear in a normal state. Left ear.—The
os 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, set. 3^ years ; died from dysentery ; he was

not ascertained to be deaf. Rigid 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 ear.—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 OBSERVATIONS— («) DISEASES OF THE MASTOID CELLS IN CHILDHOOD

CASES 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

In quently presents a concavity at its floor, in which mucus or

other secretions arc apt to lodge. On ihc inner surface of the

mastoid process is the sulcus lateralis, which is occupied by

the Lateral sinus. Numerous orifices exist in this sulcus 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 cells

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 CAVITY OF THIS PORTION OF THE CELLS ABOVE THE MASTOID
PROCESS IS EXPOSED.

meatus externus ; and it is this particular part which becomes

affected in cases of disease of the mastoid cells 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.

jf^ron^

A VERTICAL SECTION OF THE TEMPORAL BONE OF A CHILD THROUGH THE
HORIZONTAL PORTION OF THE MASTOID CELLS. IT IS SEEN TO BE BOUNDED
EXTERNALLY BY THE LAYER OF BONE, WHICH HAS BEEN REMOVED IN THE
PRECEDING CUT, AND WHICH USUALLY BECOMES CARIOUS IN CASES OF
DISEASE IN THE HORIZONTAL PORTION 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.

(a.) 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 hypcrtrophied, and mucus collects

in the cells. In the undeveloped state of the mastoid process in

childhood, the mucus collects in the horizontal portion, bounded

externally, as already described, 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
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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 disease progresses, the tympanum
becomes filled by mucus or scrofulous 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. Scrofulous disease of the horizontal portion of the mas-

toid cells before the first year of life ; caries of the squamous bone ;

disease of the dura 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 occurred 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 relief, 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 osseous 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 above it. The outer surface of the

dura muter which is in contact with the dead bone, is soft,

spongy, and of ;i 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 scrofulous matter.

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.

Case II. Scrofulous disease in the horizontal portion of the mas-

toid cells in the first year of life ; caries of squamous bone and disease

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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Antopsij.—On slitting open the abscess at the back of the ear,

the bone above and posterior to the meatns 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 VEBTICAL SECTION OF THE DISEASED BONE. THE WALLS OF THE HORIZONTAL
MASTOID CAVITY ARE DISEASED ; THE UPFER WALL FORMING PART OF THE
CERERRAL CAVITY, AND CONTINUOUS WITH THE EXTERNAL WALL, IS CARIOUS;
THE ENTIRE SUBSTANCE 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 ear, the same disease

appeared, but in an incipient state; the meatus was soft and

ted ; 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 III. Scrofulous disease in the horizontal portion of the

mastoid cells before the first year ; destruction of a large part of the

squamous bone by caries ; disease of the dura mater ; a small abscess

in the cerebrum.—M. A. W., aged 11 months, the youngest of

three children ; the other two were healthy. The parents are

in bad circumstances ; 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 diarrhoea, 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 contained scrofulous 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 IV. Catarrh of the mucous membrane of the horizontal

portion of the mastoid cells in childhood; caries 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, hut less severe assault, was repeated a, few

minutes afterwards. On examination, there was a fulness of

outline, and a pufliness of the temporal muscle. 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 ulceration. 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, contracted 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 incli 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



810 THE DISEASES OF THE EAR.

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 is 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 arc developed posteriorly, and contract intimate 4

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

OCUte and chronic.

I. Acute inflammation of the mucous membrane lining the mastoid

cells.—This affection Is somewhat rare, and when it does occur, is

usually subdued before it progresses to the bone or dura mater.

Gases, however, are occasionally met with in which qpute



THE MASTOID CELLS. 311

inflammation of the mucous membrane lining the mastoid cells

ends in suppuration, the lateral sinus becomes inflamed, and

abscesses occur in the brain. The following is a case of the

kind which occurred to Dr. Brinton, at the Royal Free Hospital,

to whom I am indebted for the notes of the case, and for the

opportunity of making the dissection.

Case I. Acute inflammation of the mucous membrane lining the

mastoid cells ; suppuration ; disease of the lateral sinus ; abscess in

the cerebellum.—A girl, aged 21, was admitted into the hospital,

three weeks subsequent to an attack of scarlet fever. The

history was, that since the fever, she has had a constant and

abundant discharge from the left ear. On admission, this dis-

charge was observed to be copious ; she was drowsy, and at

times almost comatose, with a rapid feeble pulse, a cold body

and limbs, and a hot face and head. In spite of all the remedies

employed, the coma gradually grew more intense, and she died

ten days after her admission.

Autopsy,—An abscess was found in the left lobe of the cere-

bellum, of the size of a walnut. It extended to the surface, and

thus came in contact with a large quantity of pus, bounded by

the diseased and distended walls of the lateral sinus, which

latter contained pus and blood. There was an opening through

the membrana tympani of a regular shape, and of a size one-third

the whole diameter of the membrane. The upper wall of the

tympanum was healthy, and not even discoloured. The portion

of the mastoid cells posterior to the incus contained some pus

and blood mixed together ; this extended down as far as the

mastoid process. The portion of the lateral sulcus, about an

inch long by half an inch broad, which forms the exterior

boundary of this part of the mastoid cells, was of a dark leaden

colour. The canals in this portion of the bone were also dis-

tended with black matter.

It seems to me, there can be no doubt that, in this case, the

purulent matter from the mastoid cells was the cause of the

disease in the lateral sinus, for the blood-vessels between the

two parts were distended with dark pus and blood.

II. Chronic inflammation of the mucous membrane lining the

mastoid cells.—Cases of chronic disease of the mastoid cells usually

take their origin before the adult period of life, although the more

serious symptoms may not be developed until after that period.
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As in 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

Eustachian 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 arachnoid, and

the formation of pus oh the surface of the cerebellum.

3rd. 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 tympanic

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

tendency to glandular enlargements, has suffered when a child

from pain in the car, 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

Been i<» be red, and to be the source of the discharge. No
perforation exists in the membrana tympani, which, however, is

while and thickened, so thai the discharge is purely sympa-

thetic. The Burgeon 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.

1st. From purulent infection, arising from the introduction

of pus into the circulation 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 lateral sinus

;

secondary deposit in the pleura.—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 29th 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. I 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, &c,

were recommended.

4th.—Pulse in the morning 148 ; in the course of the day

it fell to 84 ; looking very languid 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.

Gth.—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 diarrhoea.

7th.—No headache ; 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 increasing weakness

;

pulse 140.

9th.—Said she felt better, and made no complaint of pain
;

pulse very rapid, and strength sinking,

Died mi the LOth.

Autopsy.— Every part of the brain was in the most healthy

Btate, excepl a small portion on the righl side, near the car,

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 casejs :
—" 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, occurred very regularly for two or three days

in succession, 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 teres was destroyed, the articular cartilages were

gone ; and matter had burrowed extensively among the sur-

rounding muscles. The knee and ankle-joints of the same limb

were in a similar condition. Unfortunately the head was not

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

says :

—

" I 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 diploe, 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

witli 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

Ici't 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 tins

has beeu supplied by me in the following case, which occurred

to Dr. Heale, at the Free Hospital.

Case II. Pus hi mastoid cells; caries of the /ultra! salens;

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 no 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. c. creta, six

grains having been given every six hours ; but it again sub-

sided in about two days. She then had severe delirium, 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 smuses 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 direction

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 circumscribed

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 circumscribed abscess, about the size of a walnut,

was discovered. This was nearer to the falx cerebelli than to

the outer margin of the cerebellum : the part of the cerebellum

in contact with the cranial bones was healthy.

The petrous bone wa^ 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 sulcus lateralis at its inner surface. The lateral

sinus was of a dark brown colour, 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 sulcus by

means of an orifice three lines in diameter. Anteriorly, the

orifice into flic tympanic cavity was not more than two lines

in diameter, and was placed above the level of the floor of

the cai iiv containing the pus.

Tt has been already stated that the anterior wall of the mas*
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toid cells is formed by the posterior wall of tlie osseous external

meatus. The latter wall, in some cases, becomes carious, and

matter is discharged through it, as was the case in the following

interesting instance, but the orifice was not large enough to be

effectual in relieving the symptoms.

Case III. Pus and scrofulous matter in the mastoid cells

;

communication with the lateral sinus by the veins ; secondary deposit

in pleura.—Kitty 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 lung ; 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.m.—Yery low, surface cold

;

skin clammy ; face livid ; subsultus tendiniun
;
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 p.m.

Autojisy.—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 plastic, 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 scrofulous

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 somc-

wlial larger than natural.

It will be observed that in this case there was no caries of the

bone towards the cerebellum ; and the only means by which the

disease from the mastoid cells could be propagated to the cavity

of tin* Lateral sinus, miisl have been the veins.

A sufficient number of facts have now been cited to show how

very insidiously disease progresses from the mastoid eells to the

cerebellum and lateral sinus, and to prove thai the sinus n>a\
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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

retention 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 tl^ere 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 is

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 sulcus 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

Y
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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 TV. Catarrhal inflammation of the mucous membrane

lining the mastoid cells of the ear ; retention of the discharge in the

right car by the adhesion of the membrana tympani to the promon-

tory ; caries of the rigid 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 faeces 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

L5th, the stomach became irritable, and rejected everything

introduced into it. The pain, at times, was extreme. On the

Kith, at twenty minutes past twelve, he suddenly became con-

vulsed, the face and chest were of a deep blue, the pulse was

imperceptible ;it the wrist, tin* pupils dilated and fixed, and in

this state lie died. Upon inquiry, 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

Eustachian 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 is, in this view, worthy of the most attentive consideration.

It 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 laudanum. The patient appeared

generally to be dull, heavy, stupid, mid incapable of making any

exertion. Ho several times remarked that people must have

thoughl him intoxicated when in the street, as his gait was so

very unsteady that lie 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 cerebellum 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

aquaaductus 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 no 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.

Upon 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 th'e 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 is 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 sulcus

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 situ, but was surrounded bjr

bands of adhesion. The osseous walls of the tympanum were

healthy. The mastoid cells were lull of purulent matter, and

the bony laminae dividing the cells were extensively carious,

Large portions of them having been destroyed. The whole 1 of

the posterior \\;ill 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 BONE, 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

Pathological Society for the Session 1848-49.

From previous remarks, it will have been gathered that the

existence of long-continued discharge from the ear of the affected

side, is 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 lining the mastoid

cells ; membrana tympani entire ; caries 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. Under 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 templo, however, never entirely

ceased. It wras described as a dull pain, occasionally attended

witli throbbing. Up to this period there had been no vomiting,

and no disorder in the motor or other powers of the nervous

(•(•nfres.

"On the 12th of Juno, he was again laid up, and on the fol-

lowing day, Mr. Tribe, his usual medical attendant, was soul 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 indistinct, 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. Tfye 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 upon 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 distinct, 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, occasional 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 1st 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 sjmiptoms 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 liead, voluntary or otherwise. The

divad 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 l>;:se of the occipital bono

on the right side; although, in Less severity, i( 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 acci-

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 entirety effaced. On pursuing

the examination, the explanation of this state of things was

found in the condition of the vcnoo 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

wry 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

m ;it of three distincl absceSSCS \ 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 distinct membrane, ofnew formation, to which a somewhat

thick layer of concrete 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. Af 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 yellow 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 scraping

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 bone 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 bebeving

that in this and many similar cases, the veins were the channel

of the mischief. Thai 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 femora] 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 abscess in

the substance of the latter ; cases are, however, sometimes met

with in which the pneumo-gastric nerve is affected as it emerges

through the foramen lacerum posterius. A case of this kind

occurred to Mr. Coe, of Bristol, and was brought before the

Bath and Bristol Branch of the Provincial Association, in

December 1854. I give it in Mr. Coe's words :

—

Case VIII. Disease of the mastoid cells, advancing to the lateral

sinus 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 distinct 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

hall' 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 bead was trifling; there was no thirst nor heat

of skin, but lie did not sloop. A tumour formed over the mas-
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toid process of the left side, and was opened, and a quantity of

extremely offensive brownish pus sprang out with great force.

This gave much relief. The bone was carious over a space as

large as a shilling. After about ten days, the pain in the head

and in the mastoid process became very severe ; the patient had

violent shivering fits many times in the day, great thirst, heat

of skin, vomiting, and delirium ; his face was flushed, and his

pulse hard ; and he died within a few hours of the accession of

these last symptoms.

(c.) NECROSIS OF THE MASTOID PROCESS.

On account of their position and peculiar arrangement, disease

of the mastoid cells is usually of a more serious character than

disease of the tympanum. The difference between the construc-

tion of these cells in childhood and in the adult has been already

described, and it will have been seen that in each period of life,

during disease, there is scarcely any possibility of the whole of

the secreted matter being discharged from the ear.

In childhood, before the mastoid process is developed, the

rudimental cells, as stated, are placed posteriorly and superiorly

to the tympanic cavity, and are bounded externally by a portion

of the squamous bone. In the instances already detailed of

disease occurring in these cells during childhood, it has been

shown that it advanced rapidly until it caused the death of the

patient ; indeed, in those cases the brain, or its membranes, were

most probably affected long before the patient's friends applied

for relief, and before the diseased portion of bone had become

detached, or partially detached, so as to admit the free egress of

the matter from the mastoid cells. An examination of a speci-

men illustrative of this branch of the pathology of the subject

will show, that had the portion of necrosed bone, forming the

outer wall of the mastoid cells, been capable of removal during

the life of the patient, the progress inwards to the brain would

probably have been arrested or averted. In the majority of

cases of necrosis of the mastoid process which fall under notice

among the out-patients of St. Mary's Hospital, the portion of

necrosed bone does become detached before the membranes of

the brain are affected, and frequently the mass of bone comes

away with but very slight cerebral disturbance. Indeed, as a
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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.

Chronic catarrh of the mucous membrane lining the mastoid

cells; caries of the bone; removal of the dead portion ; recovery.

—Master W., aged 6, was brought to me on the 4th of Sep-

tember, 1853. 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 car,

which being laid open, a portion of dead bone was felt, which

gradual^ became detached and was removed. The discharge

from the ear continued. On examination of the right car, 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 t lie 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

disappear* d.

A Large number of cas< 9, very similar in detail to the above,

might be added. Sometimes the Lead 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 incision

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 #iat accompanying

simple catarrh of the mucous membrane of the tympanum,

accompanied by partial or complete loss of the membrana tyni-

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.

Catarrh of the mucous membrane of the tympanum and

mastoid cells after scarlet fever ; caries of the mastoid process

;

paralysis of the portio dura nerve.—Master C, aged 5, 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 wa& about half an inch in length, and a

z 2
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quarter of an inch in breadth. After the bone was extracted,

the polypus disappeared, and the discharge ceased.

Sometimes, as in the next case, the cerebral symptoms are of

great severity.

Caries of the mastoid eelis ; severe cerebral symptoms ; para-

lysis of the portio dura nerve.—Miss J. S., aged 6J, pale and

sickly, was brought to me on the 14th of August, 1850. Her
mother stated, that a day or two after her birth a discharge was

seen to issue from the tube of each ear, but more abundantly

from the left. The right ear recovered, except a slight occa-

sional discharge, but it was constant on the left side ; and at the

age of two years was followed by an abscess at the back of the

ear, accompanied by violent pain in the back part of the head,

giddiness, and partial insensibility. After the abscess had

remained open between two and three months, a rounded portion

of dead bone, of the size of a large horse-bean, came away, and

about this time the child lost the use of the muscles of the left

side of the face. When seen by me, there was so great a clul-

ness of hearing that she had to be loudly spoken to within the

distance of a yard. The membrana tympani of each ear was

absent ; the tympanic mucous membrane was red and thick, and

there was a depression behind the left ear, from which the piece

of dead bone had been removed. The treatment pursued con-

sisted in the use of frequent injections with warm water, followed

by mild astringents. Gentle counter-irritation was kept up

behind each ear, and tonic medicines administered. Under

these plans the discharge gradually subsided, and the power of

hearing somewhat improved.

Treatment in the adult.—In the adult the mastoid pro-

cess rarely comes away in a considerable portion ; and the

outer surface is so dense, that the only way in which dis-

charge escapes from the interior is through a small fistu-

lous orifice. The inner wall of the mastoid cells is usually

the first to yield, and the sulcus Lateralis is partially or

wholly destroyed, as has been shown by cases already quoted.

The cause of the inward progress of the matter is, doubtless,

the difficulty <•!* its escape outwards. In some cases where the

membrana tympani has been wholly destroyed, and where the

mucous membrane of the tympanum is not so thick as to close

or v» ry much diminish the aperture from the mastoid cells, a
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certain quantity of the matter can escape through the tympanum

into the meatus ; but often the membrana tympani is either

entire, or, as in one case already cited, its lower margin is

attached to the promontory, and effectually precludes the escape

of the discharge.

It is unnecessary to repeat the remarks already made as to

keeping an opening in the membrana tympani. When that

membrane is evidently preventing the egress of the matter, and

where the irritation produced by the operation is not to be

feared, there can be no harm in trying the effect of a puncture.

Perforation of the mastoid process also suggests itself, and this

operation may, doubtless, be performed in those cases where

the matter is pent up in the cavity of the ear, and is causing

such urgent and serious symptoms, as are likely, if not relieved,

to terminate in death. I have never performed this operation,

but I should not scruple to do so in a case where the life of the

patient was threatened. Considering the large extent of the

mastoid cells, it appears to me, that the best pjan of operating

would be to use a trephine over the middle and posterior part of

the process, and to remove a portion of bone three quarters of

an inch in diameter. It might be imagined, that when the

disease has advanced so far as to produce coma, all attempts to

give relief by making an outlet for the matter would be ineffec-

tual. Such, however, is not the case ; for in one instance

related by Dr. Abercrombie, a young lady who had laid for

three or four days in a state of perfect coma, and whose situation

was considered to be perfectly hopeless, was immediately and

permanently relieved by a sudden discharge of matter from the

affected ear. Dr. Abercrombie adds, " It is, however, by no

means certain, that in such a case as this, the discharge came

from the cavity of the cranium; for there is reason to believe

that extensive suppuration within the cavity of the tympanum
is capable of producing symptoms of great urgency, especially if

there should be any difficulty of finding an outlet.'

'

The treatment, however, on which it seems to me safest to

rely for promoting the absorption of the matter and preventing

its secretion, so as to bring back the ear to a more healthy

condition, is counter-irritation, combined with plans for improv-

ing the general health. .The following case thus treated is one

of great interest, as from the symptoms manifest when the
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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 seton.—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 cars, but without much relief.

A month before the patient came to me he was under the imme-

diate care of Professor Miller, who slated that he was then

relieved by food and stimuli and the administration of tonics.

In a day or two the symptoms assumed a pericrahic 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 thai side. Tin 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 very 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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proved, and the nervous energy much increased. During the

two years that the seton has been worn, the patient (to use his

own words) has " enjoyed a considerable measure of health and

comfort, and feels comparatively well and strong ;
" and he

preaches regularly once a week. He is annoyed now and then

by slight attacks of giddiness, which are supposed, however,

to depend upon indigestion ; and are, he adds, " quite different

from the oppressed feeling on the brain which I had two years

ago." Occasionally the hearing is clogged for a day or two, but

this state gives way to the use of the syringe and warm water

;

the seton continues to discharge.

The above case has been cited at some length, because it so

fully illustrates the peculiar symptoms of this affection of the

mastoid cells, which is far from being uncommon ; and because

it shows the decided benefit which is to be obtained by counter-

irritation long continued.

Before concluding the subject of treatment, I will offer a few

observations on the relation between the presence of discharge

from the ear and disease of the bone or brain. Patients some-

times come to complain of having been objected to at a Life

Insurance Office, on account of a long-standing discharge from

one or both ears ; or an opinion is requested whether such a dis-

charge is a valid cause against insuring a life. No doubt a dis-

charge from the ear should always be regarded with suspicion
;

an opinion which is borne out by an inspection of the following

table, showing the relation between the duration of the discharge

and the acute symptoms. The cases are taken from a paper of

mine in the Medico- Chirurgical Transactions for 1851.
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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 requisite to blow the nose forcibly

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.



CHAPTER XV.

THE DISEASES OF THE NERVOUS APPARATUS OF THE EAR,
PRODUCING WHAT IS USUALLY CALLED "NERVOUS
DEAFNESS."

DISEASES IN WHICH THE EAR ALONE IS AFFECTED .'— 1. FROM CONCUSSION

THREE MODES BLOWS ON THE EAR LOUD SOUNDS FALLS. 2. FROM
THE APPLICATION OF COLD— COLD AIR COLD WATER. 3. FROM THE

EFFECT OF MORBID POISONS RHEUMATIC FEVER TYPHUS FEVER

SCARLET FEVER MUMPS GOUT. b. DISEASES IN WHICH THE BRAIN AS-

WELL AS THE EAR IS AFFECTED *. 1. MENTAL EXCITEMENT—OVER-STUDY

SORROW. 2. BODILY DEBILITY—WANT OF SLEEP ACCOUCHEMENTS OVER-

EXHAUSTION IN HOT CLIMATES—FASTING—NEURALGIA.

The nervous apparatus which receives the sonorous undula-

tions from the tympanum, and conveys them to the brain—one

of the most delicate structures in the human body—is liable to

many functional and organic derangements.* As some cases of

deafness dependent upon the derangement of the nervous appa-

ratus connected with the organ of hearing, appear to be caused by

the condition of the brain generally, or of that part in intimate

relation with the acoustic nerve, it has seemed desirable to

divide the nervous diseases of the ear into two classes : to the

first of which belong those cases where the special nervous

apparatus of the organ is alone affected ; to the second,

those where the brain, conjointly with the ear, seems to be

injured.

The first class may be subdivided into diseases arising from

—

(1.) Concussion.

(2.) The application of cold.

('$.) Various poisons : as that of typhus, scarlet, or rheumatic

* As I have nothing to add to the descriptions usually given of the anatomy

A the labyrinth, 1 have not entered upon the subject.
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fevers, of measles and mumps, of gout, of an accumulation of

bile in the blood, and of quinine in large doses.

And the second into diseases arising from

—

(1.) Excess of mental excitement.

(2.) Physical debility.

(a.) DISEASES IN WHICH THE EAR ALONE IS AFFECTED.

This section will be occupied with a review of the various

kinds of disease comprehended under the first of the above

classes, all of which are usually accompanied by more or less of

congestion.

(1.) Debility of the Nervous Apparatus of the Ear produced by

Concussion.

Concussion may arise in three ways ; either from a blow on the

ear, or from the effect of loud sounds, or froir^ a jar of the whole

frame. Affections of the nervous apparatus of the ear, as the

result of blows on the external organs, are not very common,

since, as a general rule, the membrana tympani gives way and

is ruptured, and consequently the shock on the drum is so far

modified in its effect on the ossicles and the fenestra ovalis, that

the contents of the labyrinth receive no greater injury than that

which causes a slight dulness of hearing for a few days.

Cases of more permanent injury to the acoustic nervous

apparatus do, however, sometimes happen from the effects of a

blow on the ear, as in the following case.

Injury to the nervous apparatus of the ear, produced by a

blow on that organ.—A physician in London, while playing

with his little children, suddenly brought his right ear into

contact with the head of one of them, causing a rather severe

concussion on that side of his own head. The concussion

was instantly followed by a singing in the ears. I saw the

patient soon after the accident, but could detect no unnatural

appearance in the membrana tympani ; and on carefully testing

the hearing power by the watch, there appeared to be no dulness

of hearing. This physician has been seen by me from time to

time since the accident, and he tells me the singing remains as

it was on the day the concussion took place.
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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 accident, 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 right 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

calcareous.

In some instances, slight amelioration of the deafness follow-

ing the accident takes place, as in the next case.

Total deafness in the right ear following a fall from a

phaeton ; gradual improvement.—The Eev. J. L., aged 35, had a

deafness in the right car 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

unproved, so that the patient is able to hear a loud voice witli

thai car. The noises still continue, and arc 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 car, 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 fenestras

rotundas) 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 agency of poison.

Nervous system of the ear injured by violent coughing.—
Mrs. A. consulted me in 1851, and stated that a week pre-

vious to her visit, 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. In a

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 fenestras rotundas 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 fenestras rotundas 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 nervous 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 direct 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 feeling of deadness in

the head, following the sound of a pistol shot ; relief— Mr.

C. S., 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. Immediate 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 report 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 sen, when a cannon near where he

sal was fired, without his having any idea of such a proceeding

being about in take place. The concussion 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-

tinctly, 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 apparatus of the ear injured by very loud shouting

;

very distressing noises ; great relief.—-When surgeon to the

St, George's and St. James's Dispensary, a poor man applied

to me for relief 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 increased 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 zinc (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

A A
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St. Mary's Hospital in 1853. He stated that nine months

previously, directly after the explosion of two bladders of gas at

the distance of a yard from his head, he suddenly became so

hard of hearing, that he could not hear a voice except when

spoken to distinctly at a distance of two yards from the head.

The explosion was followed by a singing sound in the ears, which

gradually subsided. The watch could not be heard at a distance

of more than two inches from the right ear, and only when in

contact with the left. The treatment consisted in the applica-

tion of leeches below the ears, but the patient did not return to

report progress.

The following is a well-marked case in which the nervous

apparatus was injured by shooting.

Deafness in left ear following shooting, and temporarily in-

creased by a day's sport.—F. F., Esq., aged 23, accustomed to

shoot, has been gradually becoming dull in the left ear. For

two years he has not been able to hear general conversation

distinctly, and the striking of the clock seems no longer attended

by the natural sound. Is more dull of hearing during a cold.

Is not aware of any cause that could have produced the deafness.

The right ear was in a natural state ; by the left the watch was

only heard at the distance of half an inch. The treatment con-

sisted in the use of gentle counter-irritants over and around the

ear, and in doing all that could be suggested for diminishing

local and general congestion. This treatment was followed by

great improvement at the end of about three weeks, when the

watch could be heard at a distance of four inches—an improve-

ment which continued, with the exception of a considerably

increased amount of deafness which ensued upon a morning's

shooting. This increased deafness continued for some days, and

then gradually diminished. The last time the patient was seen

by me, the hearing had not regained the previously improved

state, for the watch could only be heard in contact with the

ear.

Not having had the opportunity of ascertaining the condition

of the ear by the aid of dissection, I have assumed that in these

cases, arising from shooting, the nervous system of the ear is

defective. The grounds of this conclusion are, that the noises

and defective hearing followed immediately on the concussion,

and all the symptoms indicated that a shock had been given to
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the nervous system. The secondary effect of this concussion, it

can scarcely be doubted, may be anchylosis of the stapes to the

fenestra ovalis. In cases, indeed, when the nervous system of

the ear has received a very severe concussion, and deafness has

subsequently slowly come on, I have convinced myself of this

anchylosis by dissection, and wij.1 now relate one or two cases of

the kind.

Concussion of the nervous apparatus of the ear by thunder

;

complete deafness.—T. D., aged 80, is so completely deaf that

he cannot hear any sound. He states that, fifteen years ago,

when in a thunder-storm on the coast of Guinea, he was ren-

dered thoroughly deaf by a clap of thunder, and since then has

not heard a sound. On examination, an orifice was observed

in each membrana tympani. No treatment was attempted, but

about two years after the examination, the opportunity was
given me of dissecting his ears, which were in the following

morbid condition.

Right ear.—At the posterior part of the anembrana tympani

was an orifice about two lines in diameter, the remaining portion

of the membrane being white, thick, and tense, and more concave

externally than natural : parts were also calcareous. In the

centre of the remnant of the membrana tympani is a space

about half a line in diameter, in which the epidermoid, dermoid,

and mucous layers alone remain. The long process of the incus

and the crura of the stapes are gone, and the expanded base of

the stapes is attached to the fenestra ovalis more firmly than

natural. The membranous labyrinth was atrophied, and the

nervous fibrillse of the cochlea appeared the same.

Left ear.—Like the right ; except that the crura of the stapes

were only partially absorbed.

In another case of total deafness produced by a loud cannon-

ading, the only morbid condition that could be detected by me,

on dissection, was that the otoconie was more abundant than

natural, while in the vestibule there was a deposit of oval-

shaped cells.

Results similar to those noticed as following the practice of

shooting, also occur to operatives engaged in occupations involv-

ing very loud sounds. Thus in a large factory for making

steam boilers I found a» great number of men engaged in rivet-

ing the bolts, and therefore obliged to work inside the boiler,

A A 2
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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 nerrous 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.

I 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, tonics, shower-baths, &c.

The first series of cases consists of those in which the injury

followed exposure to cold air.

Total deafness 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 tin n 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 alter a

few more days in total and permanent loss of hearing. At the

present time he cannot hear a grin, even if fired close to the
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head. He complains of loud noises 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 zinc.

Deafness and singing in the ears following exposure to cold while

skating.—J. Y., 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 ; t 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 varies, 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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is increased, but is better rather than worse after dinner. Com-
plains of dulness of bearing, as general conversation is not beard.

Tbe following are cases where the application of cold water

resulted in injury to the ear :

—

Deafness following bathing in cold water.—T. F., aged 19,

saw me on account of his deafness. He said, that more than

a year previously deafness came on slowly, after bathing

daily in cold fresh water, and in a month or six weeks he

became as deaf as at present. The affection has been stationary

for some months. He requires speaking to loudly within the

distance of a yard, and at times suffers from a buzzing in the

ears. He is not deafer during a cold, and does not hear better

in a carriage. The right ear is rather worse than the left.

The previous treatment consisted in dropping oils into the ears,

and in syringing them with warm water. In each ear the

watch was heard only when in contact. The membrana tym-

pani appeared to be slightly more concave than natural, and its

surface was dull and congested. The treatment consisted in the

application of a vesicating paper behind each ear, and in taking

small doses of blue pill and iodide of potassium, a treatment

which was followed by a slight amelioration of the symptoms.

Deafness produced in two days by dipping the head in cold

water.—A girl, aged 14, the daughter of a farmer, consulted

me in 1853. She stated, that two years previously, when very

much heated, she plunged her head into cold water, and two

days afterwards became so deaf that she required to be loudly

spoken to close to the head. The deafness varies slightly, being

worse during a cold, and at times, from no assignable cause,

better. The treatment consisted in keeping up a slight dis-

charge from the surface of each mastoid process, and in giving

small doses of the bichloride of mercury (one-thirtieth of a

grain) with gentian, daily. The treatment, pursued during two

months, resulted in decided improvement.

Deafness and noises in the ears after bathing.—A man, aged

29, was admitted under my care at St. Mary's Hospital,

in .July, 1 S;">:j. \\v said, that six years before, after bathing

in a canal of (-old fresh water, he became rapidly deaf in

both ears, and in the course of a week was so deaf as to

require to be distinctly spoken to quite close to him j complained

from the first of buzzing noises and pulsations. The deafness
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and the noises increase in damp weather, or when he is tired

;

and he also hears worse in a carriage and amid loud sounds.

The treatment consisted in the application of gentle counter-

irritants over each mastoid process, and in taking alteratives,

but without any beneficial effect.

(3.) Deafness produced by the action of morbid poisons on the

nervous apparatus of the ear.

As has been stated, in addition to the causes just detailed,

the nervous apparatus of the ear often suffers from the action

of the poisons of gout, typhus fever, scarlatina, measles, or

mumps. Though unable to furnish any information of the

modus operandi of the several poisons enumerated, in some cases

where the functions of the organ have been wholly destroyed,

the nervous apparatus of the ear, on dissection, has been found

by me completely disorganized, and the fluid in the cochlea and
vestibule dark-coloured, and occasionally tinged with blood.

Many of the cases of acquired deaf-dumbness originate in the

effect of poisons of various kinds. A careful consideration of

the symptoms attendant upon these cases, and the results of

treatment, indicate that whatever may be the immediate effect

of the poison on the nervous tissue, the secondary effect is to

produce congestion of that tissue.

Noises and deafness after rheumatic fever.—Miss B., aged 36,

consulted me in 1851. She stated, that ten years previously

she had an attack of rheumatic fever, which was followed

by dulness of hearing in the right ear, and accompanied by a

constant whizzing sound and a pulsation which extended over

the head. The left ear has lately become dull. The watch was

heard only when pressed upon the right ear, or at a distance

of six inches from the left. Neither ear presented any appear-

ance of disease, except a slight dulness of the surface of the left

membrana tympani. The treatment consisted in applying

mustard plaisters and stimulating liniments to the nape of the

neck, and the etherial solution of cantharides behind the ears.

The result of two months' perseverance was such an improve-

ment of the hearing power, that conversation could be more

distinctly perceived, and the watch could be heard at half an

inch from the right eqx.

Total deafness following an attack of rheumatic fever.—Mr.
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M. G., aged 17, a year and a quarter before consulting me,

had a bad attack of rheumatic fever, which was followed by
noises in both ears and gradually increasing deafness, so that in

a month after the fever he could not hear any sounds. Since

the attack, has now and then heard loud sounds for a very short

time ; but when he saw me he was so deaf that he could not

hear anything, even when the poker and tongs were knocked

against each other. The ears had been syringed, blistered, and

galvanized without any effect. There was no appearance of

disease in either ear. The case was at once regarded by me as

incurable.

Partial deafness following an attack of typhus fever.—Miss

A. M., aged 16, saw me on March 1st, 1851. Eleven years

previously she had an attack of typhus fever, and during the

illness became so deaf as not to be able to hear the human voice.

After the symptoms of fever had disappeared, the power of

hearing slowly returned, until she was able to hear when loudly

spoken to close to the head. There was no appearance of disease

in either ear.

Partial deafness following fever.—P. A., Esq., aged 49, con-

sulted me in December, 1853. Twenty years before, he had

an attack of fever, during and for some time after which he

was so deaf as to require to be spoken to close to the ear. The
hearing gradually returned, and at the end of two years he

heard perfectly well for a very short time, when the deafness as

gradually returning, he soon had to be loudly spoken to within

a yard of the head. Does not now complain of noises, but has

had a ticking sound in the ears. The deafness is worse after

flurry, excitement, or fatigue, after dinner, wine or beer ; a

single glass of either of the latter increases the deafness instan-

taneously. Is better after a discharge from the nose, and while

riding In a carriage. The hearing power of the left ear is gone.

On examination, no unnatural appearance was detected in cither

ear, and the watch was heard when pressed upon the right ear.

Total deafness following an attach of fever.—Miss C. J.,

aged 21, when a child had an attack of fever^ since which time

she radically become deaf, and at the present moment

cannot hear even a loud clapping of the hands. Five years ago

both tonsils were partially removed, and their remnants have

recently hen snipped, with no effect except that of producing
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great mental depression. There was no appearance of disease

in any part of the organ.

The poison of scarlet fever, like that of typhus, sometimes

injures the nervous apparatus of the ear, and not unfrequently

complete deafness is the result. The following are illustrative

cases.

Dulness of hearing following an attach of scarlet fever.—
Mrs. S., aged 26, had an attack of scarlet fever, eight years

previous to consulting me, and since that time has been troubled

with a dulness of hearing, especially during a cold. A year ago,

after having suffered much trouble, and after being in weakly

health, the power of hearing gradually decreased, and this

decline was accompanied for the first time by pain with irritation

and discharge in both ears, together with constant noises like

the blowing of bellows. Is unable to hear general conversation,

but a single voice is heard distinctly. The left ear is worse than

the right. On examination of the right ear, the surface of the

meatus was found to be dry and to contain small portions of

epidermis ; the membrana tympani was opaque, and the Eusta-

chian tube pervious. The left ear was in a similar condition.

Complete deafness in the right ear produced by the poison of

scarlet fever.—Mr. H., aged 20, had an attack of scarlet fever at

four years of age, since which time the right ear has been so

deaf as not to be able to hear even the slightest sound. On
examination, the right membrana tympani was observed to

be more opaque than natural, and the left ear was perfect in

every respect.

Mumps.—The peculiar poison which causes the disease gene-

rally known by the name of mumps is very often the source of

complete deafness, which, however, usually occurs in one ear

only. In these cases the nervous apparatus is evidently affected,

as the deafness comes on suddenly, is usually complete, and, as

a general rule, no appearance of disease can be detected in the

meatus, membrana tympani, or tympanic cavity. When the

nerve is not wholly paralysed, and some, although it may be

a very slight degree of, hearing remains, the only plan of treat-

ment which can be recommended, is the use of gentle counter-

irritation over and around the ears, at the same time that the

ear is exercised by means of the elastic speaking tube.

The circulation of bile mixed with the blood is sometimes a
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cause of deafness, and it is also well known that large doses of

quinine are also liable to be followed by temporary deafness.

I have met with only one case in which permanent injury to

the ear was assigned to the use of large doses of quinine.

The poison of gout may also give rise to deafness and other

peculiar symptoms in the head. In two cases of this affection

which came under my notice, it is interesting to observe that

the head symptom complained of, viz. a feeling of vacancy,

was at once relieved by pressure upon the air contained in the

external meatus.

Distressing sensations produced in the ears by gout.—D. T.,

Esq., aged 54, consulted me in June 1857. He said that for

the last four or five years he had been subject to attacks of

gout, which had at times caused him great inconvenience, and

the disease had recently made so much progress as to make him

fearful that his brain was weakened by its influence. He added

that he was never really clear-headed excepting just after an

attack of gout, when he supposed his blood was temporarily

freed from the poison. He had rapidly aged in the course of

the previous two years. An extremely distressing sj^mptom had

lately presented itself in the form of a peculiar sensation of

vacancy in the ears, accompanied sometimes by a low humming
sound. There was no deafness, and the patient applied to me
only on account of the sensations in the ear. On examination,

small deposits of gouty matter were observed in the substance of

the right upper eyelid ; the surface of the meatus externus was of

a bright red colour ; the circumference of the membrana tympani

and of the long process of the malleus were also red ; while the

surface of the tympanic membrane was very bright. Air passed

freely, and with the natural sound, into the tympanic cavity.

The hearing power was perfect. By what, therefore, could the

distressing symptoms be caused ? Were they the result of con-

gestion of the nerve ?—a condition which, it seemed to me pro-

bable, might render the nerve so exquisitely sensitive, that the

ordinary sounds ever floating in the air might become a source

of excitement to the ear. Being aware also, from previous expe-

rience in similar cases, that pressure upon the external meatus

so as to shut out or diminish the sound in the meatus would

remove the symptom complained of, I closed with my fingers

each external meatus, and the unpleasant uymptoms at once
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disappeared. On subsequently exerting a gentle pressure on the

ears by the introduction of cotton steeped in water into each, the

patient was enabled to leave in comparative comfort. For the

purpose of preventing the recurrence of the symptoms, it was of

course requisite to diminish the congestion, for which purpose

two leeches were applied below each ear, small doses of colchicum

administered, and strict attention to diet enjoined. The quantity

of wine was decreased from four to two glasses daily, and in

lieu of beef and mutton, of which he had been in the habit of

partaking very abundantly, he was ordered to live principally

on poultry, game, and fish, with abundance of farinaceous food

and vegetables. The result of this treatment was the removal

of the distressing symptoms in the ears, and the gradual disap-

pearance of the attacks of gout.

(b.) DISEASES IN WHICH THE BRAIN AS WELL AS THE EAR,

APPEARS TO BE AFFECTED.

(1.) Debility of the nervous apparatus arisingfrom mental excitement.

A young lady, of about 25 years of age, is brought to me by
her mother, on account of deafness in both ears, one being much
deafer than the other. The patient is pale, rather thin, and has

a look of depression. She complains of humming noises in both

ears, and hears better in a carriage. Upon examination her pulse

is feebler than natural, and the deafness is so considerable

that she requires to be loudly spoken to within a yard of her

ears. There is no morbid appearance in any part of the ear,

and the Eustachian tube is in a natural state. On inquiring

as to the origin of the deafness, the parent states that they had

not been able to detect any cause. The deafness came on three

years previously, when the young lady was in good health, and

gradually increased, till in four months the patient had become

as deaf as now. She is rather deafer after excitement and

during fatigue. There is no hereditary tendency to deafness.

The young lady has remained at home with her mother, has

taken plenty of exercise in the open air daily, and retired to

bed early ; but, for some reason or other, her nervous system

was not strong, and she was easily excited. On further ques-

tioning, it is found, that about the period when the deafness

came on, the patient,was particularly nervous, and ultimately it

turns out, by her confession, that she had been deeply grieved
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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

daughter 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, perhaps, 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 consideration. 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 c;ises the noises are not constant, but only

appear after mental emotion: the slightest unpleasant thoughts

arc sometimes sufficient at once to induce the noises.
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The deafness and noises in this class of cases, if slight, can be

cured by removing the cause (a depressed state of health), and

by giving tone to the nervous system by tonics and by local

applications to the ear. In some cases, however, of this species

of nervous deafness, the symptoms of noises become so greatly

aggravated, that unless their peculiar character had been detailed

by several patients, it would be difficult to credit their existence.

They may commence with a gentle singing, then increase to a

hissing or whizzing sound, that suddenly changes to a series of

sharp cracks, like pistol-shots, followed by a rushing sound

like the wind, or the escape of steam from a boiler, after which

a rolling may ensue like thunder. These sounds vary much in

intensity, being increased in some by rainy weather, in others

by an easterly wind ; bodily fatigue may sometimes cause them

to be magnified, but the source of increase is usually some dis-

comfort or excitement of mind. A young lady, for instance,

comes into my room with her mother to consult me, and she

says that the noises became rather worse ifchan usual when told

that she was going to see a medical man ; that they were acce-

lerated when entering my house and waiting in the dining-

room ; and that they reached their acme of intensity after the

excitement attendant upon my examination of the ears, and

questioning her about the symptoms. The important problem

for consideration is, can the ears be improved ? So far as my
present experience extends, I may say that a large number of

the worst cases can be but slightly influenced by treatment ; but

there is still a large number which may be very greatly bene-

fited by measures calculated to brace the nervous system ; as

tonics, fresh air, exercise, and mental repose. In these cases I

am giving electricity a trial.

Debility of the nervous apparatus of the ear, produced by

over-study.—Lady D. brought her child to me in June, 1852.

The young lady was twelve years of age, thin, rather tall of

her age, and pale. The pulse was weak ; the tonsils large

and red ; the mucous membrane of the fauces red, thick and
rugous. The sub-maxiliary glands were somewhat enlarged,

and she had been subject to glandular swellings in the neck.

The appetite was good, and she partook freely of meat twice

daily. She was taught at home with her sister by two gover-

nesses, one being for languages. She devoted between eight
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and nine hours daily to her studies. The history given me was,

that during the last two years, without any assignable cause,

the power of hearing had gradually diminished, and there had

been slight noises in the ears at times. On inquiry, it was

elicited that she was greatly interested in her studies, and very

anxious to make progress in them, never much tiring of her

lessons. Her interest in them increased to excitement, and she

was often agitated and distressed at not being able to accomplish

as much as she desired. On examining the ears, a slight dul-

ness was observable in each membrana tympani ; the Eustachian

tubes were pervious, but the hearing power was so diminished,

that she required to be loudly spoken to within a yard of the head.

This deafness was at times so greatly aggravated, that con-

siderable difficulty was experienced in making the patient hear

at all. It was, therefore, palpable that there was considerable

debility of the nervous apparatus of each ear, for which tonics

were prescribed, also a gently stimulating embrocation ; fewer

hours were to be devoted to study, and light nutritious food, as

game, poultry, fish, was to be taken instead of so much meat.

All this resulted in some slight amelioration ; but still the deaf-

ness was very considerable, and increased greatly at times.

Under the circumstances, another consultation took place, at

which I clearly traced the attacks of increased deafness to more

than usual nervous excitement following more than usual mental

work. In addition to the previous tonic measures, entire rest

from study in any shape was enjoined for three months, during

the whole of which time the hearing gradually improved, and at

the end of six months the patient was declared to be perfectly

well ; and although she has resumed her previous plans of study,

moderated according to circumstances, the case remains satis-

factory.

To the above case the details of several others might be

added, were not a brief allusion sufficient. Thus a lady, aged

27, consults me for deafness accompanied by noises which

gradually came on during the previous four years. The nervous

Bystem never was strong, but underwent a severe shock, about

the commencemenl of the period mentioned, from the breaking

off of a matrimonial engagement. With the continuance of the

mental Borrow the deafness and noises had gradually increased,

and were always accelerated after much mental dejection.
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Another lady of nervous temperament and warm feelings,

was sitting at home awaiting the return of a brother to whom
she was greatly attached, when he was brought home dead from

a fall in the street. For the space of a year the sister gave way

to despondency, and, as she told me, the thought of her brother

during the whole year was scarcely a moment absent from her

mind. At the end of that time, as her spirits began to improve,

noises appeared in the ears and head, dulness of hearing fol-

lowed, and both noises and deafness so greatly increased, that in

the course of another year, when seen by me, she was so hard of

hearing as to require to be loudly addressed at the distance of a

yard or two, while the noises had reached a pitch of extra-

ordinary excitement. There was scarcely any conceivable sound,

whether of thunder, cannon, firing guns, bells, hissing, rolling

of the sea against the beach in a storm, or winds howling, to

which this lady was not subject. These sounds intermixed and

alternated in a manner quite indescribable. They remained of

the same general intensity, varying somewhat according to

weather, for several years ; when another severe domestic

bereavement occurred, followed by some new noises of a still

more intense character, but her deafness remained much the same.

Another lady, who married at about 26 years of age, was

subjected to severe domestic trials, which, after preying upon

her mind for some years, ended in such total deafness, that she

could not hear a pistol-shot fired close to her head.

The variable amount of deafness in this class of cases is some-

times very marked. Thus I had for a long while a patient

under my care who, when perfectly tranquil, could distinctly

hear his daughter reading to him at about the distance of a

yard ; but if his daughter told him. anything which excited his

interest he became so thoroughly deaf as not to be able to hear

a sound, and would remain so until the excitement vanished,

when his hearing would return.

(2.) Debility of the nervous apparatus of the ear produced by

general bodily debility.

It is difficult to draw a correct comparison between the

number of cases of deafness dependent upon excess of mental

excitement, and those arising from over-tasking the bodv

;

but from the data before me, perhaps those of the class now
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to be considered are the most common. They occur in both

sexes, but are more frequently met with in the female ; and

present great variety of form as well as cause. Sometimes they

are temporary and produced by a long walk, heated rooms,

late hours, &c, when noises, with diminished hearing power,

come on, but disappear after rest. Other cases, and even some

of those which come on suddenly, may, however, remain more

or less permanent. Thus cases have been met with in my
experience in which patients have become totally deaf after the

administration of too violent a purgative, or after an attack of

diarrhoea or cholera, and after the nervous exhaustion attendant

upon childbirth ; in some instances of the latter, the deafness

has begun with the birth of the first child, and increased with

each successive birth, until at last the nervous power was wholly

lost. Perhaps the most common cause of nervous deafness from

physical debility is the want of proper care in the management

of young persons, and particularly girls, when they are growing

fast. In hospital practice, young nursemaids who carry heavy

children, and whose night's rest is often disturbed, and youths

just entering laborious situations, are found to suffer. Any
cause, in fact, which reduces the nervous energy ^f the body to a

state too low for the due regulation of the functions of the

various organs of the frame, may be followed by a manifest

depression of the nervous power of the ears, which shows itself

not merely in diminished power of hearing, but often by singing

and other sensations in the ear, and sometimes by severe pain,

like tic doloureux. In cases where debility of the nervous system

of the ear is the result of a debilitated state of the body, the

pulse, as a general rule, is weak, and there are symptoms of pre-

vious or present indigestion. Generally, no unhealthy condition

of the organ itself is apparent; though in recent cases the

cerumen may be softer and more abundant than usual, and in

old standing cases may even be absent.

The treatment of cases of debility of the nervous apparatus of

the ear arising from bodily debility, consists in imparting, by

( very possible means, strength to the general system. Exercise

in the open air, a due amount of rest and sleep, well- vent ilatcd

room- by day and night, abundance of nutritious food, stimu-

lants ia moderation, tonics in the shape of quinine, bark, strych-

nine, creasote, &c., should be prescribed; while locally
,
gentle
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stimulants should be applied over and around the ear. I have

never found the vapour of ether applied to the tympanic cavity

by means of the Eustachian catheter of any service ; nor has

my limited experience of the use of galvanism and electricity

hitherto been favourable to their employment. Some cases are

decidedly amenable to treatment, and the noises diminish or

disappear, while the deafness is greatly diminished ; but if the

cause in which the deafness originated be allowed to continue,

or if any debilitating influence be present, total deafness may
ensue in spite of every remedial effort. The following cases are

all interesting.

Deafness produced by want of sufficient sleep; cure.— In

the early part of 1855, a young gentleman, aged 14, was

brought to me by his father, on account of gradually increasing

deafness. He appeared to be in tolerable health, and was at

school in the neighbourhood of London. No cause could be

assigned for the affection, which had so far advanced as to cause

him great discomfort from his inability to hear what his masters

said to him. On examination, it became apparent that the

deafness depended upon debility of the nervous system, for there

was no history of any other disease, nor was there any appear-

ance indicative of disease. The patient had, however, occasional

noises in the ears following over-exertion, and he certainly was

deafer when he was tired. On inquiry, I could discover no

special cause for the deafness, as he followed the same rules and

regulations which were pursued by all the boys in the school.

I prescribed internally quinine, and a stimulating liniment

externally, giving directions that he should not be over-worked.

In a month's time the boy was seen again, but remained in

much the same state, so I requested to be allowed to see the lady

with whom he boarded, in order to ascertain further particidars

as to his mode of living. On the most minute questioning no

sufficient cause could be detected, except that, baing very de-

sirous to prepare his lessons well, he sat up so late that when
the time arrived for getting up, he was so sleepy as to be roused

with difficulty. It was at once rendered probable, that the

debility of the nervous apparatus of the ear might be dependent

upon the want of sleep ; and I therefore requested his friends to

see that his duties were so relaxed that he could take as much
sleep as he required, and gave directions that he should go to

B v,
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bed at eight o'clock, and sleep until lie 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 deafness produced by the nervous shock consequent upon

successive 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

usual. During each successive confinement in India, amounting

in all to four, the deafness greatly increased, and after each

recover}^ 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

understand their 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, thai when he consulted me I was obliged to

speak \< ry distinctly within a yard of his head. Tie complained

of constant loud singing in the ears, which was increased by the

alighted exertion. ( hi examining the ears, no alteration from

the normal condition could be detected, and the Eustachian
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tubes were in a natural state, The treatment consisted in send-

ing the patient to the sea-side and in giving him quinine, using

at the same time a stimulating liniment over the ears and at the

back of the neck. In two months his strength had greatly

increased, with a corresponding improvement in the hearing.

He returned to the sea-side to pursue the treatment in capital

spirits, and was induced to go out on two consecutive days to

evening parties, at which he stayed till very late. Nervous

exhaustion followed, and his hearing sank to the same low ebb

as when he first consulted me : nor was it until after two months

of very quiet life and steady keeping to the prescribed treatment,

that he again began to improve.

Nervous deafness produced by over-exertion.—E. Clarke, aged

31, a tall muscular carter, was admitted under my care at

St. Mary's Hospital, on January 27th, 1859. He stated that

fourteen years before, when out of health, deafness came on in

the left ear, accompanied by noises, sometimes like a kettle sing-

ing, at others, like the ringing of bells. On recovering his

health, he found himself perfectly deaf in the left ear, which has

remained so ever since. Eleven weeks ago, when a good deal

exhausted by hard work, he took a bad cold, during which sing-

ing came on in the right ear, with loud noises, like the ringing

of bells, and were accompanied with so serious an amount of

deafness, that he required to be spoken to in a loud voice, within

a yard of his head. The patient's pulse was weak, and he had a

worn aspect, as from exhaustion of the nervous system. On
examination, no appearance of disease was visible in either ear,

and the Eustachian tubes were pervious. Two grains of quinine

were ordered to be taken twice daily, and a stimulating liniment

to be rubbed over the surface of the ears, at the back of the neck,

and down the spine. In the course of a week the noises decreased

greatly, and in a fortnight they had wholly disappeared, while

the hearing power gradually increased ; so that when he left

the hospital, at the end of six weeks, to use his own words, he
" at times hears quite nicely."

Several cases of a similar character might be cited, in which

equally favourable results followed the administration of strych-

nine, in doses varying from one-thirtieth to one-twentieth of a

grain, twice or thricp daily ; and in some instances, where

neither quinine nor strychnine were of any benefit, doses of

BIl2
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ereasote, or of morphia, or of both together, were productive

of great improvement.

Nerrous deafness relieved by ereasote and morphia.—Miss

M., aged 29, in good health, but very easily excited, con-

sulted me in January 1859, on account of deafness. 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 noise, 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 treatment consisted in using gentle counter-irritation over

each ear, the back of the neck, and down the spine, and in

administering ereasote 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 was 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 coidd both hear and take part

in general conversation.

( lases of nervous affection of the ear sometimes occur in which

the chief symptom is pain; the treatment does not differ from

thai of tlif last class of cases.

Tain in the (eft car, accompanied by diminished power of

hearing, following over-fatigue.— ^liss T., aged 25, pale and not

Strong, was broughl to consult me, in May 1856, on account

of a pain in the left ear ; tins pain had made its first appear-

ance aboul n year before, after the patient had undergone

considerable fatigue by attending several evening parties in
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succession, and remaining very late ; and the pain was much
accelerated by any cause which produced fatigue. The hearing

power was very slightly affected ; and as the other ear was

perfect, no complaint was made respecting the hearing. On
examination, the organ appeared to be quite healthy ; and feel-

ing that the pain arose from deranged action of the nerve

consequent upon debility, quinine was prescribed internally,

and mild stimulants applied over the ear and down the spine.

This treatment was followed by considerable success, as the

pain disappeared in the course of a month, but returned slightly

upon the patient having to undergo great fatigue.



CHAPTER XVI.

THE DISEASES OF THE NERVOUS APPARATUS {concluded).

ULCERATION OF THE MEMBRANOUS LABYRINTH— CARIES AND NECROSIS OF THE
PETROUS BONE.

In the cases hitherto described of disease extending from the

tympanic cavity to the brain, the upper osseous wall of the tym-

panum was the part affected, and the medium through which

disease advanced to the middle cerebral cavity. There is, how-

ever, another medium by which disease may be conveyed from

the tympanic cavity to the brain ; and that is through the

labyrinth. When it is remembered that at the inner wall of

the tympanum a delicate membrane (membrana fenestras ro-

tunda)) is all that separates it from the cochlea, and that the

base of the stapes with its fine ligaments form the only septum

between that wall and the vestibule, it will naturally be inferred

that disease in the tympanic cavity would frequently advance to

the labyrinth. The occurrence is, however, in fact, very rare,

for this reason, that ulceration of the mucous membrane of the

tympanum is far from a common disease, while, under the

influence of chronic inflammation and of the secretion collected

in the tympanum, the membranes both of the fenestra rotunda

and ovalis become thickened and turgid.

I am not aware that any case has been, recorded in which

disease had made its way through the fenestra rotunda to the

labyrinth ; but in the course of my dissections I have found the

medium of communication to have been, in one instance, the

fenestra ovalis, and, in the other, a carious aperture in the outer

arm of the external semicircular canal, where it bulges into the

tympanic cavity, and is covered by the tympanic mucous mem-

brane. When suppuration takes place in the labyrinth, the

disease readily advances through the cribriform floor of the

meatus auditoriue internus to the auditory nerve, and thence 1 to
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the base of the brain and medulla oblongata. In certain cases

purulent matter is effused beneath the arachnoid over the

whole surface of the base of the brain, surrounding the

nerves in their cranial course ; and the substance of the pons

Yarolii or medulla oblongata may be destroyed by ulceration, or

an abscess may form between the arachnoid and pia mater. In
some cases the disease extends a considerable distance down the

medulla spinalis.

In some cases the labyrinth becomes carious or necrosed, and

the dead bone is discharged without the production of any

symptoms of cerebral disturbance, as in the following cases.

The first occurred to my friend Mr. Hinton, who kindly placed

the preparation in my museum. It was of a man set. 55, who
suffered from a discharge from the right ear for some years, and

at last the cochlea was discharged entire. The second case

occurred to Mr. Shaw, and the following report is extracted

from the seventh volume of the Transactions of the Pathological

Society of London :
—

Extraction from the left ear of a boy of the greater part of the

petrosal portion of the temporal bone, including the meatus

auditorius interims and labyrinth, separated by necrosis.

" A boy from the country, aet. 7, was admitted into the

Middlesex Hospital on the 31st of July, 1855, under Mr. Shaw,

for otorrhoea affecting both ears. The disease succeeded a severe

attack of scarlet fever, which he had two years and a half ago.

From the right ear the discharge of pas was not of great

amount. The left external ear projected considerably beyond

its proper level, and an irregular piece of bone, surrounded with

fungous granulations, protruded from the meatus into the

concha. He had paralysis of the muscles of the left side of

the face ; for a year he had been completely deaf in both ears.

" On the 3rd of August, he was put under the influence of

chloroform, when Mr. Shaw first extracted the piece of bone

which projected into the concha ; this appeared to have been

the posterior border of the external meatus of the temporal bone.

" The cartilaginous tube having been ulcerated by the pressure

of the loose fragment, the point of the little finger could now be

passed inwards to some depth ; when another larger piece of

bone was felt rolling freely in the cavity. This was seized by
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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

arose ; 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."

Description 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 in 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 diploe ; whence it was concluded that,

in the detaching of the necrosed part, the process of separation

had taken place in the diploe—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 worn 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 occasional 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

cochleae 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 semicircular canal to the labyrinth.

Disease in the tympanic cavity, extending through a carious

orifice in one of the semicircular canals to the labyrinth, and

thence by the auditory and facial nerves to the brain.—On the

28th of March, 1851, I 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

particular 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 p.m. On 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 paratysed, the breathing stertorous, and

the face livid. Insensibility gradually came on, and he died

at G p.m.

Autopsy^ hrrln' 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

;ii!(l mastoid surfaces of the petrous bone, was iu a healthy state
J

but upon removing it from the bone, over two small portions of
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both surfaces, it was found to be softer than natural, and these

soft portions covered apertures in the diseased bone. The ap-

pearance of disease was, however, so slight, that it was quite

manifest that the affection of the ear had not made its way
inwards at either of the two points. On removing the brain,

there was evidence of very extensive disease at its base. Puru-

lent matter was deposited beneath the arachnoid, from the roots

of the olfactory bulbs, anteriorly, to the medulla oblongata,

posteriorly. In some parts this pus was of a dark colour ; in

others, as in the pons Varolii, the arachnoid membrane was
ulcerated. The principal seat of the disease was the right side

of the pons Yarolii, the substance of which was ulcerated to the

depth of a line to a line and a half, over a surface as large as a

sixpence. All the nerves, at their origins, were surrounded

with pus, and the substance of the facial and auditory nerves of

the right side was so soft as to be scarcely distinguishable from
purulent matter. On examining the petrous bone, the dura

mater around the orifice of the meatus aujiitorius internus was
observed to be softened and detached from the denuded bone.

The portions of the auditory and facial nerves within the meatus
were also in a state of suppuration. The whole of the petrous

bone being removed for the purpose of careful dissection, the

following was the condition of the parts detected. The external

meatus contained two polypi, one of which, as large as a small

pea, was attached, by a broad base, to the posterior wall of the

meatus, about its middle ; the other, and smaller, about the size

of a grape seed, was also attached to the meatus near the former.

When the membranous meatus was separated from the bone,

there was found in the latter an orifice between two and three

lines in diameter, so that a communication existed between the

meatus and the mastoid cells ; there was, however, no orifice in

the membranous meatus, and consequently the discharge from
the ear came not from the mastoid cells, but from the surface

of the meatus only. The membrana tympani was entire, but

quite white and much thicker than natural. The tympanic

cavity contained a large quantity of fetid pus, and its lining

fibro-mucous membrane was ulcerated at several points. Within
the cavity there were also two portions of carious bone, one

projecting towards %the cavity of the cerebrum and in contact

with the outer surface of the dura mater ; the other, looking
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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 interims.

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

tympanic cavity to the vestibule.

CABIBB OF THF, EXTERNAL SEMICIRCULAR CANAL. A HRISTLE IS PLACED
THROUGH THE Al'KUTURE IN THE BBMICIBCULAB CANAL, SHOWING THF.

COMMUNICATION BETWEEN Tin: VESTIBULE AND THE TYMPANIC CAVITY;
Mil I PPEB WALL OF THE TYMPANUM HAS KEEN 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 arc
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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 : extension

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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of pain since, and occasionally a sanguineous discharge. When
he came on shore, he took a fresh cold, and the pain in the head

and ear became very violent. He now consulted a surgeon,

who ordered him injections, drops, and ointments ; but not

obtaining any relief, he applied to Charing Cross Hospital. At
the time of his admission, he complained of constant pain in the

left ear, and in the left side of the head as high as the vertex,

with a certain degree of pain also on the right side. The

muscles on the right side of the face were constantly twitching,

and the mouth was as constantly drawn to that side. Some in-

tolerance of light was also observed. An abundant offensive

discharge proceeded from the left ear : but there was no tender-

ness over the mastoid process.

January 16th.—Has had a violent paroxysm of pain in the

night, but is better this morning, and the twitching has sub-

sided, except in the right eyelid. Calomel and opium were

administered.

January 22nd.—Much better ; slept well
;
pain abated.

January 24th.—Pain returned as violently as ever.

January 27th.—Delirious during the whole of the day.

January 29th.—Delirium continues : complains of intense

pain in both sides of the head ; discharge from the ear abundant

;

head drawn backwards.

January 30th.—The delirium has left him, but he is exceed-

ingly drowsy, and is roused with great difficulty. The move-

ments of the limbs and their sensation unaffected. The pupils

acted properly.

February 1st.—The drowsiness has vanished ; has had no

delirium ; and has passed a good night ; but still complains of

considerable pain in the ear and over the eyes. He remained

in this .state until the 5th, when he gradually sank, without

coma or cerebral symptoms of any marked character. The

retraction of the head continued to the last. lie was quite sen-

sible before he died.

Autopsy, thirty-six hour* after death.—On removing the dura

mater, the surface of the arachnoid was observed to be remark-

ably dry ; the vess Is of the pia mater were more than usually

injected on the convex surface of the hemispheres; there were

two or three small yellow patches beneath the arachnoid. Each

Lateral ventricle contained at least three ounces of clear fluid:
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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,

crura 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 t^e 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 cribriform 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.



384 THE DISEASES OF THE EAft.

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.

Disease extending from the tympanic cavity to the labyrinth^

and thence to the medulla 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, howeA^er, 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 pidse

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 1 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.

Autop%y.—On examining the brain, slight sub-arachnoid effu-

sion and vascularity of its surface were found, as also some

increase of vascularity in the inferior; 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

mucous 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

meatus, 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

mastoid cells.

* Traits des Maladies de 1' Oreille, 1821. Tome i. p. 254, Obs. 22.

c f



CHAPTER XVII.

MALIGNANT DISEASE OF THE EAR.

ORIGIN IN THE MUCOUS MEMBRANE OF THE TYMPANUM DESTRUCTION OF THE
PETROUS BONE SOMETIMES MISTAKEN FOR POLYPUS—OPERATIONS TO BE
AVOIDED BRAIN 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 haemorrhage

and an aggravation of the symptoms. At the same time that

the disease advances outwards, it also encroaches upon the whole

of the parts surrounding the organ of hearing. The osseous

Avails 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

haematodes; at other times it has the characters of encephaloid

disease. This affection occurs at various periods of life: the

g <>f the three patients to whoso cases reference is about to be

made, were respectively : >, IS, and 35j 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

;ii leni ion has hitherto been draw n
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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

symptoms of considerable cerebral congestion, she wandered a

good deal, and the head was evidently a source of great distress

to her. The symptom^ of congestion gradually increased, and

she died on the 28th of October.

c c 2



388 THE DISEASES OF THE EAR.

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

23rocess, 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 surrounded 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. Both anterior and
posterior to the external auditory meatus, the tumour contained

small spiculaa 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 tin- Lower surface of the left middle

cere.bra] lobe, which was softened to the depth of half an inch.

Tin' 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 creamy fluid were

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 $lura 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 occur, 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 advance 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 tympanic cavity, and are

sometimes co-existent with disease of the bone, 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.

u About two months before his death, the swelling began to

fungate ami slough, profuse h&emorrhage 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 haemorrhage 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 carious bone (as seen below),

the surrounding parts being Tery 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



392 THE DISEASES OF THE EAR.

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 Journal, by Mr. Wishart,

and called by him a case of fungus hacniatodes. 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 z}Tgomatic 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, T may as well give briefly the

particulars of a case of disease of the petrous boue 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 (lis-
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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 occipital 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 autopsy, 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 debris of sloughy cerebral tissue. There were about

two drachrns of thin, purulent fluid at the base of the brain.

This specimen, which through the kindness of Dr. llussell 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 in 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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ON THE DEAF AND DUMB.

DISEASES PRODUCING DEAF-MUTISM THE CONDITION OF THE EARS IN THE
DEAF AND DUMB, AS ASCERTAINED BY EXAMINATION DURING LIFE THE CON-

DITION OF THE EAR IN THE DEAF AND DUMB, AS REVEALED BY DISSECTION
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AND DUMB ON THE EDUCATION OF THE DEAF AND DUMB ; "WITH CASES.

The number of deaf-mute children examined, and from whom
the facts in this chapter were obtained, amounted to 411. Of
these, 313 were congenital cases, and 9£ were the effect of

different diseases acquired subsequent to birth.

1. THE DISEASES PRODUCING DEAF-MUTISM.

On the causes producing congenital deaf-mutism I am unable

to offer a decided opinion ; but the results of dissection, as de-

tailed in a subsequent part of this chapter, show that the

nervous apparatus is very frequently affected. If regard be

also paid to the other cases I shall refer to, and the non-

appearance of an efficient cause of any other kind, together

with the analogy to be drawn from the cases in the chapter on

Nervous Deafness, it would be no very violent assumption to

suppose that early derangement of the nervous apparatus is at

the root of most of the instances of deaf-mutism.

Of the causes of acquired deaf-mutism a more accurate esti-

mate may be formed. Thus in the 98 cases of acquired deafness

the causes were as follows :

—

Scarlet fever . . . .36
Fever ..... 23

Measles ..... 4

Various diseases, as teething, convulsions, hydroce-

phalus, a fall, fits, a fright, &c . . 35
«

98
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II. THE CONDITION OF THE EARS IN THE DEAF AND DUMB, 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 cul-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 car 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 accumulation 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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(b.) In the 44 who heard a shout :

—

21 were apparently natural.

In 7 each membrana tympani was dull.

and the meatus full of
>} >> >?

cerumen.

4 >> >> J> opaque.

4 ?) 5J JJ concave.

2 >> J5 >> concave and opaque.

2 j> )) >> perforated.

(c.) In the 39 who heard a loud voice :

—

24 were apparently normal.

In 7 each membrana tympani was dull.

3 „ „ „ and the meatus full of

cerumen.

3 „ „ „ opaque.

1 ,, „ „ concave.

1 in one ear the membrana tympani was normal ; in the

other it was opaque, and the meatus full of cerumen.

(d.) In the 43 who heard the vowels and repeated them after

me :

—

24 appeared to be normal.

In 6 each membrana tympani was dull.

5 „ „ „ and the meatus was

full of cerumen.

5 each membrana tympani was opaque.

1 „ „ „ concave and opaque.

(e.) In the 5 who heard words and repeated them :

—

2 appeared normal.

In 1 each membrana tympani was dull.

1 „ „ „ and the meatus was

full of cerumen.

1 in one ear the membrana tympani was opaque and con-

cave, and in the other it had fallen in towards the

promontory.

(/,) In tlu^ single instance in which short\] sentences were

heard and repented, the membrana tympani was dull.
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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.

Scarlet 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 „ „ „ fallen in.

3 „ „ „ perforated.

13 „ „ „ 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.

(£>.) 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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Of the five who heard a loud voice :

—

In 1 the menibrana tympani was fallen in.

2 „ „ „ perforated, and there was a

polypus in the meatus.

2 „ ,, „ absent in each ear.

Of the two who pronounced the vowels :

—

In 1 the membrana tympani was dull and opaque.

1 in the right ear the membrana tympani was fallen in ; in

the left ear it was absent.

In the one child who pronounced short words both ears were

apparently natural.

Condition of the ears in the 23 eases of deafness from fever

:

—
(a.) In the 17 who did not hear any sound :

—

3 were apparently healthy.

In 2 each meatus was distended by cerumen.

3 each membrana tympani was opaque.

1 „ „ „ dull.

1 „ „ „ white and shrivelled.

2 „ „ „ fallen in.

1 „ „ „ perforated.

1 „ „ „ destroyed by ulceration.

1 each meatus full of paper, each membrana tympani

fallen in and red.

1 right ear, the membrana tympani concave and thick

;

left ear, membrana tympani perforated and fallen in.

1 right ear contained a pol}rpus ; in left ear the mem-
brana tympani was absent.

(b.) In the 6 who heard sounds.

In the four who heard a shout :

—

1 each membrana tympani was dull and opaque.

1 „ ,, ,, perforated ; the mucous

membrane of the tympanum being thick.

1 each membrana tympani was dull.

1 right ear, the membrana tympani was perforated ; left

ear, the membrana tympani fallen in and corrugated.

In the single instance in which a loud voice was heard, each

membrana tympani was opaque; and in the case where the

patient tried to articulate words after the speaker, each ear was

apparently normal.
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Condition of the ear in the four causes of measles :—
{a.) Of the three who were deaf :

—

In 1 each ear was apparently normal.

1 each membrana tympani white and thick.

1 right ear, the membrana tympani dull ; left ear, mem-
brana tympani dull, and fallen in.

(b.) In the patient who heard a clap of the hands, each mem-
brana tympani was thick and white.

Condition of the ear in the 35 cases of deafness produced by

various diseases, as teething, convulsions, hydrocephalus, a fall, fits,

a fright, 8fc. :—
In seventeen cases each ear appeared to be normal. In

several of the others the membrana tympani was dull on the

surface, opaque, or concave. In three cases it had fallen in

;

but in only two was it perforated : thus showing a marked dif-

ference between the effects of these diseases and those of scarlet

fever ; where it will be remembered that, in 20 out of 36 cases,

each membrana tympani was either absent or perforated. I

will give, first, the condition of the ears in the patients

entirely deaf, and then the condition of those having various

degrees of hearing.

(a.) Condition of the ears in the 26 patients who were entirely

deaf :

—

14 appeared natural.

In 2 each membrana tympani was dull,

3 „ „ opaque.

4 ,, ,, concave.

1 „ „ fallen in.

1 one ear appeared natural ; in the other the membrana
tympani was fallen in.

1 in one ear the membrana tympani was opaque ; in the

other it was absent.

In the case where the clap of the hands was heard, each ear

appeared to be natural.

(b.) Of the 3 who heard a shout :

—

1 appeared to be natural.

In 1 each membrana tympani was opaque.

I) D



402 THE DISEASES OF THE EAR.

In 1 the membrana tympani of one ear was concave, and it

was natural in the other.

(c.) Of the four who heard a loud voice :
—

1 appeared natural.

In 1 each membrana tympani was opaque.

2 the membrana tympani of each ear had fallen in.

In the single case where the vowels were heard, the mem-

brana tympani of one ear was opaque, and it was perforated in

the other.

III. ON THE CONDITION OF THE EAR IN THE DEAF AND

1)1'MB, AS REVEALED BY DISSECTION.

It is highly desirable that careful dissections should be made

of the ears of deaf and dumb patients whose cases have been

carefully noted during life, in order that the condition of the

organ may be compared with the amount of hearing possessed by

the patient. Pathological investigations into the condition of

the ear in the deaf and dumb have, however, been too seldom

conducted, to enable us to draw any conclusive general deduc-

tions as to the condition of the ear in deaf-mutes. Ij purpose

now to give the details of five dissections performed by myself,

and to follow them with a tabular view of the morbid appear-

ances found in all the other dissections of similar cases that have

been met with by me.

Dissection 1.—A woman, a)t. 40, deaf, and consequently

dumb, from birth. For the last ten years of her life she was

insane, and was confined in a lunatic asylum. The petrous

bones were sent to me, immediately after the death of the

patient, by the late Mr. Crosse, of Norwich.

Bight car.—The meatus extcrnus, membrana tympani, and

the tympanic cavity were in a healthy state. Labyrinth.—The

anterior limb of the superior semicircular canal communicated

with the vestibule, but was rather larger than natural, and its

Bhape somewhat irregular. Examined as it passes inwards, it

w;is observed to terminate in a cul-de-sac, after having attained

only half its usual length. The portion of bone in the situation

usually occupied by the inner pari of the canal was of an ivoid

whiteness, and could be distinctly distinguished from the sur-

rounding bone. The greater part of the posterior semicircular
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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 ear.—The superior semicircular canal is in the same

incomplete state as that of the right ear.

Dissection 2.—J. C, set. 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.

Dissection 3.—R. B., set. 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 correct, 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 firmness. 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 quantity of otoconie

(ear crystals), which completely obstructed the tube.

From the occurrence of an accident to the left ear, it was not

possible to ascertain its condition.

Dissection 4.—A boy, set. 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

d d 2
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taken from a young woman deaf and dumb, with discharge

from each ear. She died with tubercular inflammation of the

brain.

Right ear.—The membrana tympani was absent ; the mucous

membrane of the tympanum red, and of extreme thickness, so as

to fill the whole of the tympanic cavity and to conceal the stapes
;

the tympanum was distended with dark-coloured blood. The

petrous bone was so intensely hard, that it coidd with difficulty

be cut by the bone forceps. The cochlea, to the naked eye, had a

natural appearance, and submitted to microscopic examination,

no deA-iation from the normal structure could be detected, ex-

cepting in that portion of the lamina spiralis which is near to

the vestibule. This, instead of being composed of a delicate

osseous lamina and a fine membrane, the two making a delicate

septum between the scala tympani and scala vestibuli, pre-

sented a mass of solid bone filling up the scala tympani, and

concealing from view the membrana fenestra) rotundae ; the

inner surface of which it wholly covered. The outer surface

of this membrane could, however, be distinctly seen from the

tympanic cavity, and it appeared natural.

The semicircular canals contained more otoconie than

natural.

Left ear.—The membrana tympani absent. The mucous

membrane of the tympanum thick and red, as in the right

ear. The semicircular canals contained more otoconie than

natural, and especially the posterior one, which, at its junction

with the posterior limb of the superior canal, was wholly dis-

tended with crystals for the extent of half a line. The lamina

spiralis of the cochlea was of a deep red colour, and blood was

effused in both scaloc. The part of the lamina spiralis near to

the vestibule was in the same state as the same portion in the

right ear.

In the subjoined table the condition of the cars in deaf-mutes,

,'is revealed by various reported dissections, is shown.



ON THE DEAF AND DUMB. 405

A TABULAR VIEW OF THE CONDITION OF THE EAR IN THIRTY-SIX
DISSECTIONS OF DEAF MUTES.

Meatus
Externus.

Membrana
Tympani.

Tympanum. Labyrinth. Nerve.
Name of
Observer.

Absent. .. * •• •• As soft as

mucus.

,

Itard.

Absent. .

.

Fabricius.

Absent. • • .

.

Do.

mm .

.

Itard.

Destroyed. Containing vege-
tations from the
mucous mem-
brane ; ossicles

absent.

Do.

Do. Do. Do.

•• Partially

destroyed.

Containing scro-

fulous matter.

•• • • Mr. Cock.

Do. Do.

Do. <*. Do.

• • Containing calca-

reous concre-
tions.

Itard.

• • •• Full of gelatinous
matter.

Full of gelatinous

matter.
Do.

Containing a yel-

low fluid.

Harder
than

natural.

Rosenthal.

* t Anchylosis of

stapes to fenes-

tra ovalis.

• • Valsalva.

3 3 All the ossicles

wanting.
•• •• Reimarus.

•• •• •• Vestibule full of

caseous matter.
•• Dr.Haighton.

Cochlea consist-

ing of only one
turn and a half.

Mundini.

* * * * • * Vestibule, coch-
lea, and semi-
circular canals

absent.

Meckel.

Semicircular ca-

nals wanting.
• • Murer.

* Where no entry is made, it is to be assumed that the part of the organ

was in a healthy state.
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Meatus
Extemus.

Membrana
Tympani.

Tympanum. Labyrinth. Nerve.
Name of
Observer.

•• Partially

destroyed.

All the ossicles

wanting.
I*wo of the semi-
circular canals

imperfect.

.

.

Mr. Cock.

Do. Do.

Atrophied. Sylvius.

. . • • Indurated. Arneman.

Wanting. Morgagni.

Fenestra rotunda
closed by bone
in each ear.

Mr. Cock.

One semicircular
canal incomplete
in one ear only

;

the other ear

healthy.

Dr. Thurnam.

•• •• • Aquseductus ves-

tibuli very large.
•• Dalrymple.

• • Very hard. Rosenthal.

• • Semicircular ca-

nals absent in

one ear.

Murer.

•• • •• Filled with ca-

seous matter.

Half its

usual size.

Dr.Haighton.

.. Atrophied. Hoffman.

•• •• - Compressed
by a tumour.

Duverney.

A portion of one
of the membra-
nous semicircu-

lar canals filled

with otoconie.

Author.

The superior and
posterior semi-

circular canals

incomplete in

right ear ; the

superior incom-
plete in the left

ear.

Do.

Membranous
semicircular ca-

nals absent.

Do.

• • v . .

.

Do.

i

Destroyed. Mucous
membrane thick

Lamina spiralis

near the vesti-

bule filling tin

Bcala tympani.

Otoconie ob-

structing the

canals.

Do.
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IV. ON THE MODE OF EXAMINING A CHILD SUPPOSED TO BE

DEAF AND DUMB.

From the absence of precise experiments from which accurate

conclusions could be drawn, great difference of opinion frequently

exists, even among medical men, as to whether a child suspected

of being deaf and dumb really is so.

It frequently happens, therefore, that a child is reported not

to be deaf, because it always starts or looks up when the door of

the room is loudly knocked, or the floor over the room is tapped

with considerable force, or the fire-irons in the room are per-

mitted to fall, or the piano is played. A similar opinion is often

formed because a child can utter some short syllables, as "Mam,"
" Pa," &c, it being argued that no child could learn to utter

these sounds unless it had heard them. It is also asserted, that

a child could not have been born deaf, because the defect was

not discovered until it had reached the age of a year and a half

or two years.

In reply to the above arguments in favour 6f a child's being

able to hear, it must be borne in mind that loud sounds are

always accompanied by more or less vibration of the walls and

floor of the apartment, which can be felt by a person whose

attention may thus be attracted, although totally deaf. A child

may also learn to utter short words by simply imitating the

movements of the lips of the parent, or nurse, without the exer-

cise of the sense of hearing. The plan adopted by me to ascer-

tain whether a young child is deaf, consists, in the first place, of

allowing it to sit on the knee of the nurse or parent, and be

amused by something, and then while its eyes are fixed upon the

object, to speak loudly, or shout, taking especial care that the

breath does not reach the patient. Again, let the child, its

attention distracted as before, be placed with its back towards

the surgeon, who should, when near it, clap his hands loudly,

ring a large bell, or blow a powerful whistle, always taking care

that his own shadow is not seen, and that the child is screened

from the movements of the air, while the nurse is warned not to

start or suddenly look up ; or the surgeon may come into a

room, the door of which has been some time open, and where the

child is seated with its back towards him surrounded by toys,

and perform similar experiments. If the child does not evince
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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 is no hearing power whatever, and in which it is

supposed that the nervous 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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VI. THE AMOUNT OF HEARING POSSESSED BY CHILDREN

EDUCATED AS DEAF AND DUMB.

The examination of a large number of children usually con-

sidered to be wholly deaf, and consequently educated as deaf-

mutes, shows that a large proportion are not totally deaf, but

that, on the contrary, certain sounds are distinctly heard. Thus,

it will be observed, that of the 411 children examined at the

Deaf and Dumb Asylum, 245, or three-fifths, were quite deaf,

not hearing any sound; while 166, or two-fifths, heard certain

sounds. The 166 cases in which certain sounds were per-

ceptible, may be classified as follows :

—

14 heard a clapping of the hands.

51 heard a shout close to the ears.

50 heard a loud voice close to the ears.

44 distinguished vowels, and repeated them.

6 repeated short words.

1 repeated short sentences. *

166

Of the 411 children it has already been stated that 313 were

cases of congenital deafness, while 98 were acquired cases.

Of the 313 congenital cases—
172, or about five-ninths, were deaf

—

i. e.
} no sounds were

heard by them.

141 heard certain sounds.

313 congenital cases.

The 141 cases in which certain sounds were heard may be

classified as follows :

—

11 heard a clapping of the hands near to the head.

44 heard a shout.

39 heard a loud voice.

41 heard the vowels, and repeated them.

5 heard words, and repeated them.

1 heard short sentences, and repeated them.
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Of the 98 acquired cases—
73, or about three- fourths, were deaf.

25 heard certain sounds.

The 25 acquired cases in which certain sounds were heard may
be particularised as follows :

—

Arising from scarletfever, 9 :

—

1 hears a clapping of the hands.

5 hears a loud voice.

2 pronounce the vowels.

1 pronounces short words.

Fever, 6 :

—

4 hear a loud shout.

1 hears the voice.

1 hears the voice, and tries to imitate it.

Measles, 1 :

—

1 hears a loud clapping of the hands.

Various Diseases, 9 :

—

1 hears a loud clapping of the hands.

3 hear a shout.

4 hear a loud voice.

1 repeats the vowels.

VTT. ON THE EDUCATION OF THE DEAF AND DUMB.

The observations to be offered upon the system usually adopted

for the education of the deaf and dumb, have reference to two

points : first, the improvement of the power of hearing ; second,

the use of the vocal organs.

1. Of the improvement of the power of hearing.

It would be very interesting to know how far the facts

! specting the hearing power of so-called deaf and dumb chil-

dren, cited in a previous part of this chapter, are corroborated

by the observations of others. Itard hazarded the opinion that

one-half of the pupils at the Deaf and Dumb Institution at

Paris were wholly deaf, and that the other half heard some

sounds. It is assumed by the writer of the very interesting

article on the Deaf and Dumb, in the "Penny Cyclopaedia,"
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that the same proportion of the totally deaf to those who hear

a little, will be met with in our English institutions. If there

exist throughout the deaf and dumb in England relatively, as

many cases of a large amount of hearing as in the London

Institution, steps taken to improve the hearing power might be

productive of the most valuable results ; especially as my own
limited experience warrants the assertion that this power is

capable of considerable development, as may be seen by the cases

appended. Though one of these does not belong to the cate-

gory of the deaf and dumb, yet the long duration of nearly total

deafness in one ear, followed by so great a restoration of its

dormant power, renders the case of great interest in the present

inquiry. The treatment calculated to improve the hearing,

consists in the use of trumpets, whereby the nervous apparatus

may be gradually excited, as to become sensitive to ordinary

sonorous undulations and external stimulants. While quite

agreeing with Mr. Wilde, that we cannot hope to cure cases of

deaf-mutism, I still think, when there already exists the power

to hear the vowels so distinctly as to distinguish and repeat

them, that from the exercise of the ear considerable improve-

ment may reasonably be anticipated ; sufficient, in fact, to aid

in carrying out the end above all things to be desired, viz., the

exercise of the organs of speech.

The influence of the use of the vocal organs upon the general

health has, it seems to me, scarcely been sufficiently considered

in the education of the deaf and dumb. Sir H. Holland, with

his usual acuteness, has placed the subject in its just light. He
says, " Might not more be done in practice towards the preven-

tion of pulmonary diseases, as well as for the improvement of

the general health, by expressly exercising the organs of respira-

tion ; that is, by practising, according to some method, those

actions of the body, through which the chest is alternately in

part filled or emptied of air ? Though suggestions to this effect

occur in some of our best works on Consumption, as well as

in the writings of certain continental physicians, they have

hitherto had less than their due influence, and the principle as

such is little recognised or brought into general application. In

truth, common usage takes, for the most part, a directly oppo-

site course, and, under the notion or pretext of quiet, seeks to

repress all direct exercise of this important function in those
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who are presumed to have a tendency to pulmonary disorders."

—Medical 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 voices, 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., set. 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 comiter-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 not more distinct. 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. Lat-

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 oat by the aid of the ear alone. One

afternoon she could not understand a single word of sentences

she had distinctly 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. Great distinctness and slow-

ness are necessary—a monotonous tone suits her best. The

final 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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for the birds/ meaning ' resort for.' At another time she said,

1 1 hope you will not think me liberty/ meaning, ' I hope you

will not think I take a liberty/ She began to read half an

hour a day ; it was hard work, although the book was written

for a child. As hearing improved, articulation and intelligence

improved, and lately I have often wondered at the change. We
increased the reading to an hour, my sister constantly saying,

* I feel as if something were coming to my mind/ and express-

ing surprise that she could understand what she never could

comprehend before. She now quite distinguished between my
mode of pronouncing and her own, and we never had the tube

while reading to her, as I knew its use would have distracted

her thoughts from her book. Occasionally, when the word was

a very difficult one, she made it out, and then had the tube used

to convince her of her correctness. Numbers of people have

remarked my sister's improvement. A lady saw her the first

time in the beginning of August last, and she saw her no more

till November, when she said to me in astonishment, ( I could

not understand a word your sister said in August ; now I can

understand everything she says/ When I began your plans, I

had to ask my sister, as a favour to myself, to allow me to talk

to her sometimes ; she was annoyed, and then did not hear so

well. Now, things are very different. She very often proposes

the use of the tube, and says she wishes you could know what

we had done for her."

Another case, very similar to the above, also occurred to me
lately.

A young lady, sot. between twenty and thirty, like the case

above cited, had never heard sounds so as to be able to speak

or read with any degree of distinctness. I subjected her

to a treatment similar to that pursued in the above case, and

the result was also satisfactory. In about four months I re-

ceived llic following report in a letter from her sister:—"I do

think she (the patient) is improving ; a good many of her

friends also think so." In another letter the same sister

writes:—"I really do think the improvement gradually con-

tinues, although slowly, which perhaps is the besi and surest."

The patient herself writes:—"I cannot tell how much I have

Improved in hearing, reading, and speaking; but I now read

much better, and I know the numbers very well by the tube.
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I hear everything continually. The G.'s, during my visit

there, and Aunt F., say my improvement is much in speaking
;

they understand me very well, and I am very glad of it."

The right ear useless for sixty years ; at the age of seventy so greatly

improved as to hear conversation all over the room, by means of

a trumpet.

I was called into the country in great haste in the spring of

1856, to see a nobleman, set. 70, who was suffering from an attack

of intense inflammation of the mucous membrane lining the left

tympanic cavity. At the time of my seeing the patient, the

inflammation had extended internally as far as the labyrinth,

and the power of hearing was destroyed. The only means of

communication with my patient was by writing. Having but

slight hope of doing anything towards the improvement of the

hearing power of the left ear, I turned my attention to the right,

the drum of which had, I found, been inflamed and damaged in

early life. I proposed, amid opposition at the supposed utter use-

lessness of the experiment, to try the effect of a loud voice spoken

into the right ear. The result was decided, the sound of the

voice was distinctly heard, and some words were understood.

Feeling that the nervous system of this ear was lying torpid,

from the circumstance that ordinary sonorous undulations had

not been able to reach it through the diseased condition of the

membrana tympani and mucous membrane of the tympanum,
and also from the weak state of the nerve itself, I determined to

try a plan of treatment having a twofold object—the excitement

of the nervous apparatus of the ear by the healthy stimulus of

sonorous vibrations, through the use of ear trumpets, and an

improvement of the condition of the drum, as also of the mucous

membrane of the tympanum, by remedial applications. The
former of these objects was attempted at once with a most satis-

factory result, for the hearing power gradually increased. In

short, by the means in question, the latter of the two being

principally gentle counter-irritation, the patient's power of

hearing in this ear, which had been so defective during sixty

years that its faculty was considered »" lost," became, in the

course of eighteen months, so improved, that for a long time

previous to his death, he could hear a voice speaking near to the
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ear, and with the aid of a trumpet on his table could carry on a

conversation with persons sitting in different parts of an ordinary

sized room. In this case I am confident that no good would

have resulted from the treatment, if the nervous apparatus of the

ear had not been stimulated at the same time by the influence of

sounds ; and my experience tells me that hundreds of persons

are living with one ear supposed to be perfectly deaf, and in

reality useless, but which might be made very serviceable, were

the sonorous undulations conveyed to it by artificial means.



CHAPTER XIX.

EAR-TRUMPETS AND THEIR USE.

In some cases of diminished power of hearing, there can be

no doubt that ear-trumpets afford great assistance, and are a

source of much comfort to the sufferers. On the other hand, if

imprudently used, they are apt to increase the deafness and to

cause additional distress. They are decidedly injurious, for

instance, in the early stages of deafness arising from debility of

the nervous apparatus, and the noises are likely to be increased

by their use ; while in the old standing cases of the same disease

they often prove most serviceable : they are also equally advan-

tageous in cases of partial anchylosis of the stapes to the fenestra

ovalis.

Ear-trumpets may be considered under three different classes,

according to their use, in as many degrees of deafness.

The first class consists of instruments to be worn on or in the

ears, without the aid of the hand ; and by means of which more
voices than one, or even general conversation, can be heard.

The most useful of this class of instruments are the small

cornets made by Mr. Rein, which are connected by a spring

passing over the head, that serves also to hold them in the ears.

The cornets can be concealed by the hair or worn under the

bonnet. A variety of this class is a small cornet, which can

equally be concealed by the hair, and which fits into the ear,

where it is retained by a convolution which passes around the

ear and dispenses with the spring.

The second class consists of instruments held in the hand, by

means of which one voice, and sometimes more, spoken near the

extremity, can be heard.

To this class belong all the varieties of trumpet of different

lengths and shapes, whether made of tin, gutta percha, &c, and

E E
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consisting of a narrow portion inserted into the ear, which

gradually expands into a wide mouth. These trumpets must be

held in the hand, and the expanded portion can he directed to

any person or persons whose voices are desired to he heard.

The third class embraces a variety of elastic tubes, one end

being placed in or on the patient's ear, and the other held in the

hand of the speaker, whose mouth being applied near or in its

free extremity, his single voice is heard.
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SUPPLEMENT.

CHAPTER I.

DIAGNOSIS.

On the Method of Examining a Case (p. 6).—Since the pub-

lication of Mr. Toynbee's work, some advances have been made
in aural diagnosis. Among these may be mentioned, first, the

use of the ordinary reflector for illuminating the meatus and

membrane ; a simplification recommended by Dr. Von Troeltsch,

and which has for the most part superseded all other methods.

It has the great advantage of leaving the hands free, and since

any light can be made use of, no apparatus beyond that already

in the surgeon's hands is demanded.

Some additional means may be employed for distinguishing

affections of the nervous from those of the conducting appara-

tus. The first of these turns upon the well known fact that when
any sound reaches the nerves of hearing through the cranial

bones, it is heard more intensely if the meatus be closed : if,

for example, a vibrating tuning-fork bo placed on the vertex or

forehead, and one meatus be closed by the finger, the sound will

be heard much more distinctly on that side, and even when it has

been lost it may again be rendered audible for a few moments

by the same means. Dr. A Lucae who has recently bestowed

much pains on the examination of this fact* ascribed the effect

to pressure conveyed through the ossicula to the labyrinth, but

that this view is not correct any one may readily convince him-

self, by placing an elastic tube in the meatus, when the same re-

inforcement of sound will be heard on compressing the tube. It

appears to be due simply to the prevention of the escape of the

sonorous waves, which are thus thrown back in greater intensity

* Virchow's Archiv. vol.«25. Archiv. der Ohrenlieilkundo, vol. 1. p. 303.
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upon the internal parts of the organ ; and it depends upon the fact

that the tympanum in the natural state is easily permeable to

sound in both directions. If a tuning-fork be placed upon a

person's head, or if he continue an uniform hum with closed lips,

it will be found that the sound is conveyed through a tube to

the ear of another much more strongly from the meatus than

from any other part of the head. In fact sonorous vibrations

from within escape through the ear, just as vibrations from

without enter by it.*

But if the typanum and meatus cease to be freely permeable

by sounds it is evident that this reflection of vibrations conveyed

through the bones will no longer take place on closing the

meatus. They will have been already obstructed in their pas-

sage outward, and the closure will be without effect. Hence

conversely it is evident that in any case of supposed disease of

the ear, if closure of the meatus does not intensify sounds con-

veyed through the bones, or otherwise from within, (as that

of a tuning-foik or the patient's own voice), it may be inferred

that the passage of sound through the tympanum is hindered :

that is, the deafness has its seat in the conducting media. There

.is a limitation to this inference, which will be referred to pre-

sently, but it is prima facie valid ; and its truth is proved in some

cases of accumulation of cerumen, in which closure of the meatus

has no effect on the sound of a tuning-fork until the mass has

been removed, when its effect is immediately restored.

Another result of the same cause is that in many cases of

deafness wholly or chiefly on one side, the tuning-fork placed

on the centre of the head is heard most in the ear most affec-

ted. This apparently strange result is a simple consequence of

an obstruction existing in that ear to the passage of sound, and

it indicates at once the general nature of the disease.

I said above that there was a limit to the inference that the

conducting media of the ear are the seat of disease when closure

of the meatus fails to reinforce the sound of the tuning-fork. It

arises from this cause : that there are a certain number of cases

in which such closure produces the opposite effect. In certain

diseases of the ear, closure of the meatus diminishes sounds

* See Mack. Zur Theorie del Gehdrorgans. Sit/amgsboriolito der Wioner Acade-

me der Wutenschaften. 18(>3.
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conveyed through the bones. It is my belief that this symptom
is demonstrative of a disease of the nervous apparatus.* It

seems, at least, impossible to refer it to any condition of the

conducting media. Now the natural effect of pressure on the

meatus—increase of the sound—and this inverse effect, of

diminished sound, are by no means incompatible with each

other, inasmuch as they arise in independent ways and are

due to an action exerted on different parts of the organ.

And it is of course possible that cases might arise in which

they might just neutralize each other—the diminished hearing

from the pressure transmitted to the labyrinth exactly counter-

balancing the increase of the sound by the prevention of its

escape— and in these cases closure of the meatus might leave

the sound unaffected in intensity although the conducting

media were normal. In these cases we must still fall back

partly upon the general symptoms and the history ; but not

entirely, for by means of a modification of the otoscope we may
in many cases test for ourselves the degree of facility with

which sonorous vibrations traverse the tympanum. The instru-

ment consists of 3 elastic tubes joined in a common centre. One
is placed in each ear of the patient, the other in the ear of the

surgeon : on placing the tuning-fork then on the patient's head

its sound will be heard by the surgeon passing from each ear

of the patient. If now one of the tubes be closed by pressing

it between the fingers, the remaining sound is that transmitted

by the other ear, and it is not difficult by closing each tube

alternately to distinguish whether sound is more freely transmitted

by one ear than the other : or the amount of transmission from

each ear singly may be estimated by means of the tube, com-

parison being made with the sound of the tuning-fork as heard

directly by the surgeon's other ear. It is not possible, of course,

to determine slight differences in this way, but the method is not

without its value in doubtful instances. The statements made
by patients respecting the effect of the experiments above de-

scribed are no doubt apt to be inaccurate. It is striking indeed

to how great an extent even cultivated persons will describe

what they expect rather than what they perceive ; but a little

* I cannot here enlarge upon this subject, but may say in brief that my belief is

that it indicates increased tension within the labyrinth.
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care suffices to exclude error on this point, especially since the
results are very apt to be opposite to the natural expectation.

I never receive without repeated examination a statement which
answers to what the patient would think likely, as for example
that the tuning-fork is heard best by the best ear, or that closing

the meatus diminishes its sound. With this precaution, how-
ever, I think it is well to add to the routine described by Mr.
Toynbee a brief note :—whether the tuning-fork (on the head)
be heard well or ill, whether better in one or other ear, and
the effect of gently pressing the tragus backwards over the
meatus.

It must not be supposed, however, that the mere hearing of
the tuning-fork through the cranial bones can be taken as a test

of the nervous power. Morbid conditions of the tympanum
have a great influence in this respect; and some persons with
acute hearing and not advanced in life can scarcely distinguish

the sound of a tuning-fork placed upon the centre of the head.

The different capacities also of different persons for appreciating

various kinds of sound must never be overlooked.

The use of the Eustachian Catheter and other methods of

inflating the tympanum, in respect to diagnosis, will be referred

to under the Eustachian tube ; but a small instrument intro-

duced by Sieglcr, and called the pneumatic speculum, may be

mentioned here. It consists of a small vulcanite box ending in a

speculum at one extremity and having a slightly magnifying

lens at the opposite, through which the membrana tympani may
be seen. Communicating with this box, which is air-tight, is an

elastic tube, by means of which suction can be exerted on the

membrane. Its design was to aid in determining the presence

of bands of adhesion in the tympanic cavity, by indicating any

spots at which the outward movement of the membrane might

be impeded. In this respect it has great value ; the membrane

may be distinctly seen through it to move sometimes as a whole,

at others unevenly and in parts.
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CHAPTER IIL

DISEASES OF THE MEATUS,

(a.) Foreign Bodies, (p. 38).—My own experience agrees

with that of the author that any solid body which finds en-

trance into the meatus is with due patience removable by the

syringe, and that instrumental interference, beyond perhaps an

attempt slightly to shift its position is to be avoided. It is

sometimes advisable, however, to place the patient on his side

and syringe from below, or if, as often happens, the body is

jammed into the angle formed by the anterior wall of the

meatus and the membrana tympani, the stream may be most

effective while the patient lies on his back.

(b.) Masses of Epidermis.—It is worth remembering that

the accumulation of epidermic masses in* the meatus is often

aggravated, if it be not induced, by a habit very common with

nurses, especially careful ones, of cleaning out children's ears with

the corner of a towel rolled up. I have met with many cases

in which hard plugs of mingled wax and epidermis have thus

been forced down upon the membrane, giving rise in some to

serious irritation. After the removal of the epidermic mass

it is not unfrequent to find a tumid and granular surface at the

bottom of the meatus, or on the membrane, which secretes pus

freely, and requires careful watching.

(c.) Boils.—These frequently form in various parts of the

meatus. They are very painful, may produce for a time great

deafness, and unfortunately are very apt to recur. Yon
Troeltsch refers to the case of a man who, with intermissions

lasting from a fortnight to two months, had been subject to

them for twelve years.*

Like similar affections in other parts of the body they are of-

ten epidemic ; they frequently occur in weakened constitu-

tions, and it has seemed to me that the milder preparations of

iron sometimes act as a preservative. I have been much struck

with the frequency with which I have observed them during the

«

* Lohrbuch der Ohrenheilkuude. Third edit. p. 81.
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treatment of chronic inflammatory affections of the tympanum, es-

pecially perforations of the membrane ; audit has seemed to me
also that they are the more prone to present themselves when the

deeper lesion is advancing towards a cure, so that their presence

might almost be regarded as a favorable sign. This however

needs farther observation. There is a concurrence of testimony

that the continued use of astringent lotions to the meatus tends

to induce them. And Yon Troeltsch* says that in one case of

obstinate inflammation of the membrana tympani, with discharge,

which he so treated, he found that every time the patient kept

the lotion in the ear the whole night by means of cotton wool,

a small abscess formed in the meatus, though he could use the

same lotion, applying it for a few minutes only, for months to-

gether. Hagen"f states that a boil in the meatus may extend

so as to produce an abscess over the mastoid process, in which

case an accurate diagnosis would be necessary to distinguish it

from the more serious subperiosteal inflammation. It should be

remembered, too, that the latter disease in its earlier stages is

often accompanied by a circumscribed red swelling of the pos-

terior wall of the meatus, frequently of a conical form and dis-

charging pus at the centre.

In the treatment of boils of the meatus the choice lies be-

tween a free incision, the application of warmth, moisture and

sedatives, and the endeavour by nitrate of silver (Wilde) or a

concentrated solution of sulphate of zinc (Von Troeltsch) to in-

duce resolution. The milder method seems to me in most cases

preferable. The use of the knife does not appear to diminish

the tendency to recurrence. Hagen who adopts it universally

found every fifth case relapse. Of local preventive means the

occasional use of white or red precipitate ointment has perhaps

most evidence in its favour; and it seems desirable to avoid re-

moving any accumulations by the syringe for a week or two

after the subsidence of the affection.

('/.) Secondary Syphilitic Ulceration of the meatus is some-

times met with, most frequently in the form of a narrow un-

healthy ulcer at the orifice attended with an ichorous discharge

and general inflammatory swelling of the passage. The appear-

# Loc. cit. p. 80.

t Dio Giroumaoripte Entaundong des aouaseru Gehorgangcs, p. 14.
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ance and history sufficiently mark its character, and in the cases

I have seen the iodide of potassium and lotio nigra have sufficed

to heal it.

(e.) Constriction of the Meatus.—Sometimes, especially in

women, the meatus is so narrowed as to be entirely or almost

entirely closed. This is apparently due to a general enlarge-

ment alike of the osseous walls and of the tunics, without the

presence of any distinct tumour, and with no history of inflam-

matory disease. The hearing in these cases is much impaired,

and I have known it greatly improved by the use, during the

night, of small ivory bougies, about three quarters of an inch

long, and of gradually increasing size. The patient can intro-

duce and withdraw them, by means of a small string attached to

their extremity. I have tried Laminaria, but with less success,

on account of the irritation it is apt to produce.

(/.) Polypi, (p. 81.)—These have been treated of by Mr..

Toynbee among the diseases of the Meatus, and it is

perhaps seldom the case that growths of this kind have not

more or less connection with the walls of the passage. But as

the rule, in my experience, they spring from within the tympa-

num. I have found them both on the external and internal'

surface of the membrana tympani. In one case after a small-

perforation not exceeding half a line in diameter, had been.

several weeks under my observation a polypoid growth devel-

oped itself through the aperture. It was several times remov-

ed and returned, without any increase in the size of the orifice.

With regard to the large fibroid polypi which fill the whole mea-

tus and protrude externally, the membrane being perforated,

they appear to grow from the whole or nearly the whole surface

of the tympanic cavity, the entire mucous lining of which seems

to partake of the hypertrophy. At least this was the condition,

I found in the only case I have had the opportunity of dissect-

ing.

The classification dwelt upon by Mr. Toynbee is undoubtedly

founded on nature, but the intermediate forms are very numer-

ous, and since there are some methods of treatment applicable

to all cases, which seem to me somewhat more reliable, and

free from danger, than those mentioned in the volume, it is

now perhaps of less importance than it may have been former-
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ly to determine to which group any given polypus belongs.

Growths of this nature in the ear are extremely prone to recur,

even after apparent care, but the degree of obstinacy with

which they resist treatment is very variable. In some rare

cases they will come away spontaneously and leave a perma-

nently healthy surface; in others they will disappear before treat-

ment and show no tendency to recur ; in others their eradica-

tion is attended with the utmost difficulty. I do not think it

is possible at present always to account for these differences,

but besides other causes, such as the scrofulous constitution, or

the continued presence of disease in other parts, it has seemed

to me that the accumulation of secretion behind the polypus or

its root is one of the most frequent sources of difficulty in their

treatment, especially in cases in which the membrana tympani is

perforated. The viscid matter poured out by the spongy mucous

membrane of the tympanum tends to cling about its various

crevices and maintain a perpetual irritation which sets every

kind of caustic or healing application at defiance. Accordingly a

chief object to be aimed at in the management of polypi is the

perfect cleansing of the deep seated parts of the organ. This is

not to be effected by syringing merely, however vigorous and

long continued. Water does not remove the tenacious matter,

nor probably does the stream reach the whole secreting surface.

The best method, I believe, is that suggested by Politzer,

of causing a stream of air to pass through the Eustachian

tube while the meatus is filled with a lotion which tends

to coagulate the discharge, and so to loosen it from the

recesses in which it accumulates. Of such lotions the best, ac-

cording to my experience, is the sulphate of zinc (from 1 to 20

grains to an ounce), though various others may be alternated

with it.

With very few exceptions I believe it is the best plan to re-

move polypi, and the means I have found best adapted for tho

purpose is Wilde's snare, which may be used of a larger size

than that described by him and is best armed, not with wire, but

with what is known to anglers as Jaclc-h'nc. This is at onco

morr flexible and Less brittle; it is not less easy to apply, gives

pain, and is less apt to fail. Thus armed the snare is per-

fectly effective for all but a few sessile growths to which tho
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lever-ring-forceps are best adapted. I think it is best always to

pass the snare as far as possible towards the root of the growth

and then to cut it through, not to pull or tear it out. The

divided root may as a rule be dressed not with caustic,, but with

simply absorbent powders (such as talc or French chalk) in the

same way as that hereafter recommended for the treatment of

the exposed mucous membrane of the Tympanum. When
there is a great tendency to sprout again, caustics may be

applied occasionally (nitrate of silver, potassa fusa or chloride of

zinc), but only as adjuvants to the treatment by absorbent pow-

ders. By themselves caustics, according to my experience, are

scarcely to be relied upon to produce a permanent effect. If long

continued they are apt to irritate, and increase the mischief; if

discontinued speedily, the surgeon may be disappointed after

the lapse of a little time by witnessing the return of the growth

he thought he had eradicated. The treatment by absorbent

powders may be tedious (it is by no means always so), but it is

safe and seems to be permanently effective^.

In the latter part of his practice Mr. Toynbee attempted to

bring about the disappearance of polypi without removing them

by applying gentle but continued pressure by means of small

pieces of sponge or portions of wool. Instances are known to

me in which the apparent effect of this treatment was satisfac-

tory, but the result was not permanent.

I have tried the effect of astringent powders such as alum and

tannin upon polypi, and upon their roots after removal, and have

not found them on the whole by any means equally satisfactory

with simple absorbents. They are useful, however, in some

cases. Combined with pressure they often act better than caus-

tics in cases of obstinate recurrence of the growth after removal,,

and sometimes a soft form of polypus may be killed by them

and come away after a few applications as a dead mass. The
use of such powders also, or that of undiluted liq. plumbi for a

few days will often greatly deaden the sensibility of a polypus

and render its removal much less painful.

One further remark seems called for on this subject. At p. 324

Mr. Toynbee lays it down generally as a rule that polypi should

not be interfered with when disease of the brain is threatened

from irritation within or in the neighbourhood of the tympa-
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num. I cannot but feel that this is a rule which needs reconsi-

deration, and that perhaps even so accurate and thoughtful an

observer has been in this particular unduly biassed by the un-

fortunate issue of a single esse. When cerebral irritation co-

exists with polypoid growths of any considerable size occupying

the meatus, the removal of such growths should rather be a

point engaging the surgeon's earliest attention, for they are

often themselves a chief source of the irritation of the nervous

centre by hindering the escape of matter. After their removal

in such cases, indeed, it is no uncommon thing for the syringe to

bring away large seuri-solk} masses of old discharge, the removal

of which is followed by a great mitigation of the symptoms.

In truth the removal of polypi in these cases is only the carry-

ing out of Mr. Toynbee' s own principle of securing a free

outlet for the discharge—a principle which should be applied

without exception.

(</.) Molluscous Tumours, (p. 119).—To these growths Mr.

Toynbee, subsequently to the publication of this volume, ap-

plied the name of sebaceous tumours, and in two papers read

before the Medico-Chirurgical Society,* he gave the particulars

of 20 more cases, of which number the sebaceous tumour was

the immediate cause of death in five. I have myself met with

at least 3 cases in which death ensued from the same cause, all

of them before middle age, and as the subject is one to which

Mr. Toynbee paid great attention in his later years, and as the

short notice of it in the volume by no means does justice to his

more mature views, I here subjoin a portion of the papers above

referred to.

'
' There can be but little doubt that cases of this disease oc-

curing in the ear, and producing very singular results, must be

constantly presenting themselves to the notice of members of

the medical profession; it is not improbable that they are in-

cluded under the catagory of cases of otorrhooa, and when the

petrous bone and the brain become diseased they are probably

looked upon as cases of caries resulting from otorrhcea.

" The results of my observations upon the structure of these

sebaceous tumours tend to show that they are almost wholly

composed of flattened cells of a largo size, and very similar to

* Trano. of Med. Ohir. Soc. Vol. 44, p. 51, and Vol. 47, p. 203.
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those constituting the epidermis. These cells are arranged in

layers ; they are enclosed in a distinct membranous envelope,,

formed of areolar tissue. When developed in the ear these

tumours do not appear to result from a morbid change of the-

hair-bulb or its follicle ; indeed they frequently occur in the

innermost part of the meatus close to the membrana tympani,

where no hairs are to be found. Their shape is usually spheri-

cal, arid they are met with in every part of the external meatus.

They possess the singular property of increasing towards their

attached surface equally with that towards the cavity of the

meatus, and the result is absorption of the petrous bone. I am
not aware that I have dissected a single sebaceous tumour in

the external meatus, however small, that had not caused some

absorption of the osseous wall. These tumours vary in size

from a millet seed to a large hazel-nut. When of the latter

size, they cause an enormous dilatation of the meatus, so that

not unfrequently a finger may be passed inwards as far as the

membrana tympani. They also produce absorption of the bone

to so great an extent that a communication is found with the

mastoid cells, tympanum, cerebral or cerebellar cavities. Their

progress would seem to be more impeded by the presence of

membrane than by bone, as the membrana tympani frequently

remains entire when the surrounding bone has been absorbed.

In one case which will be cited, the tumour went through the

external and then the internal osseous walls of the mastoid cells,

and came into contact with the dura mater ; instead of pene-

trating it, the tumour passed upwards, causing absorption of the

posterior, and then of the upper, wall of the petrous bone, and

eventually entered the tympanic cavity, without producing any

perforation in the dura mater. It is a remarkable feature in

this disease that the tumour may pass through the substance

of the petrous bone, causing a large aperture in it, without pro-

ducing any visible effect upon the surrounding osseous tisssue,

the margins of the aperture being often as sharp and well de-

fined as if made by a chisel.

Sebaceous tumours grow in the external meatus and even

reach to a considerable size, causing absorption of the bone,

without the occurrence of pain ; indeed as a rule, the attention

of the surgeon is called to them either on account of the deaf-



436 SUPPLEMENT.

ness which follows the occlusion of the meatus, from the pre-

sence of a fetid discharge, or from symptoms of irritation of

the brain, which too often terminates in death.
(
' The only disease for which sebaceous tumours are likely to

be mistaken is the presence of one or more osseous growths in

the meatus, covered by the dermis
;

gentle pressure with the

rounded extremity of a probe is, however, sufficient at once to

discriminate between the two kinds of growth.

" Treatment.—Considering how strong a tendency sebaceous

tumours have to advance inwards, and thus to injure the mem-
brana tympani and the bone, the effort of the surgeon should

be to extirpate them as completely as is practicable. A simple

incision into the substance of the tumour, and the evacuation of its

laminated contents, is productive of no permanent benefit, the

layers of epidermoid cells being rapidly reproduced. The de-

sired object is the removal of the firm capsule of the tumour,

which appears to be the parent of the cells. This can be effect-

ed by making a crucial incision into the tumour, and after

squeezing out the laminae the firm wall may be seized by a

pair of forceps and the whole of it withdrawn. In the latter

stages of the disease, when ulceration has taken place in the

free surface of the tumour, producing discharge of a highly

fetid odour, much care is required in the removal of the lamin-

ated contents of the tumour, and more especially of the wall,

the attached surface of which may be in contact with the dura

mater. In the first place, the ear should be frequently syringed

with warm water, the stream being directed against the con-

tents of the tumour. The flakes that remain, after this opera-

tion has ceased to bring away any further secretion, may be

carefully seized and withdrawn by the lever-ring forceps, with

which instrument the outer wall of the tumour may also be ex-

tracted. In cases where, from the remote position of the

tumour, it is found impossible to extract the wall, it is of im-

portance that the case be carefully watched, and the laminae

removed as fast as they are secreted. It might appear unneces-

sary to remove the contents of the tumour so completley when
a large opening exists towards the cavity of the meatus, but

from the observation of cases it is highly probable that being

open towards the cavity of the meatus, and even freely dis-
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charging, does not prevent a sebaceous tumour advancing to-

wards the brain."

The following are among the additional cases cited by Mr.

Toynbee

:

Case 1.

—

A sebaceous tumour developed in the posterior and
outer part of the external meatus, causing extensive absorption of

the petrous bone, and accompanied by an abscess in the cerebel-

lum.—M. W. .ZEt. 24, was admitted under my care as an in-

patient of St. Mary's Hospital on the 6th of July, 1860. Of a

delicate constitution, she had always resided with her parents,

attending to the minor household duties and teaching in a

Sunday School. Since a child she is stated to have been subject

to sick headaches. Four or five years ago she began to have

a discharge from the right ear, and seven weeks since this ear

was attacked by violent pain, which was followed by a sudden

increase in the quantity of the discharge. Accompanying the

pain in the ear there has been a very severe pain in the head,

which has wholly incapacitated her from following any kind of

occupation. When seen on the 7th of July, she suffered from

constant pain at the back of the head and neck, accompanied

by giddiness ; at times the pain extended to the forehead, and

she became delirious. She had double vision, but she saw

distinctly with either eye when used singly. Pulse 80 and

weak. The meatus was full of thick flaky discharge of a very

fetid character. Leeches were applied behind each ear, and a

blister to the nape of the neck. On the following day there

was intense pain in the head, both in the frontal and occipital

regions. The patient lay on her back, moaning constantly and

sighing deeply. Pupils equal, and perhaps slightly dilated

;

they were perfectly sensitive to light. Pulse very slow, vary-

ing from 20 to 16 per minute. The patient died suddenly at

2.30 a.m. on the 10th, immediately after taking a cup of tea for

which she had asked.

" Autopsy.—On removing the brain, no abnormal change was

observed until the tentorium on the right side was punctured,

when two or three drachms of serous fluid escaped, the quantity

escaping last being turbid. The cerebellum on the right side

was found to be adherent to the corresponding petrous bone

for a space of about one third of an inch in diameter ; at this
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part, as well as at the superior surface of the bone, the dura

mater was discoloured. On examining the cerebellum, an ab-

scess of the size of a large walnut was observed at the anterior

and superior part of its right hemisphere ; it was quite super-

ficial, and its walls were thin. The meatus externus was full of

discharge, principally composed of flakes looking like masses

of epidermoid scales. On the removal of this discharge an

aperture was observed in the outer part of the osseous meatus

at its posterior surface. This aperture, the margins of which

were sharp and well defined, measured about three quarters of

an inch long and half an inch broad. It was surrounded by

perfectly healthy bone, and communicated with a cavity which

was full of laminae-, having the appearance of epidermis arrang-

ed concentrically, and bearing an exact resemblance to the

tumours I had frequently examined to which the name mollus-

cous or sebaceous had been applied. This sebaceous matter

extended backwards through an aperture in the posterior part

of the petrous bone as large as that in the meatus, and was in

contact with the dura mater, which separated the walls of the

abscess from the tumour. The laminated sebaceous matter

also extended upwards at the posterior part of the petrous bone,

having completely destroyed the superficial layer of bone, and

then passed horizontally outwards, beneath the bone forming

the upper part of the petrous bone, until it reached the tym-

panic cavity, which it entered and wholly filled, pressing upon

the inner surface of the membrana tympani and causing an ori-

fice in it.

" Case 2.

—

Sebaceous tumour distending the tympanic cavity ;

caries of the petrous bone; death.—N. F. A girl, set. 16, was ad-

mitted into the hospital on Dec. 21st 1802 ; she had been ill

two days with pain in her neck j she was unable to walk, and

she kept her head thrown back. She went through an attack

of scarlet fever seven months previously, but perfectly recover-

ed, and was in service till within a few days of her admission.

There was no history of deafness or discharge from either ear,

nor was any discharge observed when the nurse washed her.

Next day she seemed much better, and lay with her head natu-

rally on the pillow. On the third day after admission sho

complained much of headache, started up in bed several times
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during the morning but ate her dinner at one. Half an hour

afterwards she suddenly died.

" Autopsy.—The tentorium on the left side adjacent to the

petrous bone was inflamed, and pus was effused upon it. The

pia mater covering that part of the cerebellum beneath the in-

flamed tentorium was opaque, and a portion of the cerebellum

itself, as large as a pea, was softened and of a green colour.

"Dissection of the temporal hone.—The dura mater covering

the posterior and upper part of the petrous bone was dark-col-

ored and softer than natural, and the bone which it covered

contained numerous small apertures. These apertures were so

numerous and large in the sulcus lateralis, which forms the pos-

terior boundary to the mastoid cells, that it assumed a carious

aspect. The lateral sinus adhered less firmly than natural to the

sulcus lateralis, and it contained a dark clot.

" External meatus.—At the upper and inner part, directly

above the membrana tympani, was a soft yellowish mass of

matter, composed principally of laminae df epidermis; its re-

moval disclosed a circular aperture in the upper osseous wall

of the meatus, about a quarter of an inch in diameter, its mar-

gins being well defined and the bone around having a healthy

structure. This aperture was also filled with a mass of epider-

moid laminae, and it communicated with the cavity of the

tympanum.

"The membrana tympani presented two apertures, one anteri-

orly and inferiorly, the other posteriorly and inferiorly.

" Case 3.

—

A sebaceous tumour in the external meatus, caus-

ing caries of the petrous bone, suppuration of the pia mater and

death.—A boy aet. 16, thin and not healthy looking, who was

training for an army bandsman, was sent into hospital on Feb-

ruary 7th 1864, complaining of pain in and about his right ear

;

this he attributed to having worn a damp cap a few days previ-

ously ; there was no discharge from the ear, nor indeed any

abnormal external appearance. A dose of calomel was admin-

istered followed by a purgative, and the pain continuing,

twelve leeches were applied to the region of the mastoid pro-

cess ; a blister was also applied to the nape of the neck; in spite

of this treatment, he rapidly became delirious. A week after

admission an abscess was opened behind and below the mastoid
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process, and a largo quantity of very offensive pus was discharg-

ed. The severity of the cerebral symptoms increased neverthe •

less, and the patient died on the eighth day after admission.

" Autopsy, three hours after death.—The brain was generally

very vascular, and serum was effused in the ventricles. The

outer surface of the middle lobe of the cerebrum was intensely

congested, and the larger vessels contained coagula ; the entire

surface of the right hemisphere of the cerebellum was coated

with fetid, green, purulent lymph, and the discoloration extend-

ed nearly half an inch into its substance.
'
' No abscess was detected either in the cerebrum or in the

cerebellum, the structure of the brain, with the exception just

named, being apparently healthy. The dura mater was detach-

ed from the upper surface of the petrous bone, and the bone

presented carious orifices. The dura mater over the posterior

and outer surface of the petrous bone, and that forming the la-

teral sinus, was also separated from the bone by offensive pus,

and there was also purulent lymph in the lateral sinus itself, to-

gether with a considerable coagulum. There was a considerable

quantity of serum in the pericardium, purulent serum and

lymph in both pleural cavities, and purulent deposits in both

lungs.
u Dissection of the temporal bone.—At the upper and inner

part of the external meatus, close to the membrana tympani, was

a mass of soft sebaceous matter, which extended by means of

an aperture nearly half an inch in diameter (formed partly in

the upper part of the membrana tympani, and partly in the

adjacent bony meatus), into the tympanic cavity, which it com-

pletely distended. There were small carious orifices in the

upper wall of the tympanum, and also in the sulcus lateralis,

which contained dark and fetid purulent matter.

"The two following cases indicate the mode in which the dis-

ease may be advantageously treated :

" Case 4.

—

Sebaceous tumour in the riyht ear
}
accompanied by

pain and deafness ; removal ; cure.—Mr. F. aet. 45, consulted

mo in the year 1854 on account of pain in the right ear and

side of the head, attended by copious fetid discharge and deaf-

ness, lie stated that during several months ho had experienced

an uncoml'ortable sensation of fulness in the car, which had
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terminated in deafness ; and that within the last two months

the pain had greatly increased, and the discharge had appeared

and had become constant without affording any relief to the

pain. Upon examination, the meatus was observed to be dis-

tended by a large greyish mass, from which a milky fluid oozed.

By the aid of the syringe and warm water a considerable quan-

tity of this discharge was removed, together with large white

flakes. The interior of the tumour, which could now be ex-

amined, was seen to consist of white layers; some of these

were withdrawn by the aid of the lever-ring forceps.

" Two days afterwards the cavity was again full of discharge

and white flakes ; these were removed in the same way as be-

fore. By thus using the syringe and lever-ring forceps, the

mass of the tumour was removed, and ultimately the firm wall

of the tumour was withdrawn. The latter operation was follow-

ed by a diminution of pain, the discharge slowly subsided, and

in a fortnight the patient wholly recovered, and I believe that

he has had no return of the disease. *

" Case 5.

—

A sebaceous tumour in the right ear attended by

great pain and discharge; cure.—0. W. a gentleman aet. 54,

consulted me in the month of July 1860, on account of a violent

pain in the right ear and side of the head, accompanied by dis-

charge. The origin of the affection was stated to be a cold,

supervening upon an attack of scarlet fever at four years of age.

From that period until eighteen years of age, during the spring

easterly winds, he had attacks of ear-ache sometimes in one,

at others in both ears; each attack commonly terminated in

discharge. Between eighteen and twenty-four there was an

intermission of the attacks, but at the latter age deafness be-

gan to be manifest. At twenty-seven another attack of pain

occurred in the right ear ; the suffering was intense, and lasted

several hours and terminated in the exfoliation of a small piece

of bone. These attacks recurred at various times and were al-

ways accompanied by copious discharge of glutinous matter, and

very often of a tough whitish substance something like gristle.

In the intervals of these severe attacks a soreness was experi-

enced in the ear accompanied by throbbing and by noises like

the rushing of water, hissing and singing. The late Mr. Pilcher

G G
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attended the patient in some of the severe attacks and removed
considerable portions of a white substance from the ear.

" At the time of my seeing the patient,, the right outer meatus

was closed by the presence of a large white tumour, the interior of

which was exposed and poured out an offensive discharge. By
the aid of the syringe and warm water some flaky matter was

removed, which did not however in the least degree diminish

the pain in the ear and side of the head j these symptoms, how-
ever, completely subsided on the removal of a large mass of

yellowish-white material which, upon examination, proved to

be a sebaceous tuniour."

CHAPTEE XI.

THE EUSTACHIAN TUBE. (p. 188.)

In reference to the diagnosis of obstructions of the Eustachian

Tube Mr. Toynbee's remarks need a slight modification in two

particulars.

(1.) The increased concavity of the membrana tympani, stated

by him to be characteristic of such obstruction, is not always

present except in children. In young patients when the tube

has been impervious for any length of time, this indrawn and

dulled appearance of the membrane is seldom if ever absent

;

often it exists in a most marked degree, the membrane falling

back from the malleus on each side like a tightly drawn

curtain ; but in adults it may present a great variety of appear-

ances \ it may appear almost normal, or even, as I have remark-

ed in some cases in which passing air into the tympanum
produced an immediate improvement of the hearing, may have a

partially convex aspect.
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(2.) The act of swallowing', whether the nostrils be closed or

not, does not increase the pressure of air in the tympanum,

but diminishes it ; and it is therefore the suction of air out of

the tympanum, not the forcing of air into it, which is heard

through the otoscope during that act. This has been proved by

Politzer by means of the introduction of a small manometer,

air-tight, into the meatus, when the coloured fluid is seen to

fall during swallowing; and in some not very rare cases in

which there exist thinned spots in the membrane, either as scars

of former perforations, or as the results of superficial ulceration,

this effect of swallowing may be plainly seen ; the thinner por-

tions visibly falling inwards during swallowing especially when

the nose is closed, and bulging when the ear is inflated.

With regard to the treatment of Eustachian obstruction, espe-

cially in children, in whom it seems to be more frequent than in

adults, an immense advance has lately been made by Politzer

who has suggested a new and very simple method of introduc-

ing air into the tympanum in such cases. * Starting from Mr.

Toynbee's discovery that the tube is opened by the palate mus-

cles during the act of swallowing, Politzer selected the moment
of swallowing to introduce a blast of air into the upper part of

the pharynx. This he accomplished by means of an elastic bag

provided with a flexible tube. The tube he introduced into the

patient's nostril, and bidding him swallow, forcibly compressed

the bag at the same moment. The patient swallows readily if

he previously takes a little water into the mouth, and the nose

being closed over the tube, the compressed air exerts a strong

pressure upon the mouths of the Eustachian tubes at the same

moment that their muscles tend to render them patent. Most

obstructions yield at once to this proceeding, which may also be

several times repeated if necessary. If the tympanum be free

from excess of secretion and the membrane unruptured, the air

often enters with a loud clap, a sound which, I imagine, arises

from the sudden relaxing of the tense membrana tympani. In-

deed it most resembles the crack produced by quickly bending

an elastic piece of cardboard, and I have found it a certain sign

of a great improvement of hearing, the concave membrane also

at once resuming, more or less completely, its natural position.

gg 2
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If on the other hand the Eustachian tube or tympanum contain

mucus or other secretion in excess, the sound is one of a squeak-

ing or gurgling character. Various other sounds also may be pro-

duced, which, as in the use of the Eustachian catheter, convey to

a practised ear much information as to the condition of the parts

within. By the same means, too, in cases in which the patient

is unable to inflate the tympanum, assurance may be gained as

to 'the existence or non-existence of a perforation of the mem-
brane, when, as is often the case, the eye cannot decide this

point.

In carrying out this method of opening the Eustachian tube

the surgeon may simply blow through a piece of elastic tubing,

or may employ an elastic bag provided with a valve, by means of

which a succession of quick currents of air can be kept up
while the patient drinks by small mouthfuls. The latter plan

is very effective where the obstruction is considerable. And if

the form of bag used for the eye-douche be employed, it affords

a simple and portable method of introducing medicated vapours

into the tympanum if it be desired so to do.

Of course it is not every case of Eustachian obstruction which

can be thus even temporarily overcome ; nor is the effect, except

in a certain number of cases, permanent. But it appears to me
that recourse to this method is desirable in every case of imper-

vious Eustachian tube that does not speedily yield to ordinary

measures, and that for two reasons : first, that the abnormal

condition of the tympanic cavity induced by the obstruction is

thus for the time, put an end to, and a confirmed deviation

from the natural state, in the form of a relaxation from stretch-

ing of the membrana tympani, an altered position of the ossicu-

la, or the formation of adhesions, rendered less probable ; and

secondly, that a permanent cure is facilitated, the escape of

mucus from the tympanum is rendered more easy, and the

tumefaction of the faucial mucous membrane more readily

subsides. To this it may be added that the pressure on the

membrane and ossicles, which closure of the Eustachian tube

induces, can hardly be ignored as a causo of irritation to

tho brain. The use of this method of in Hating the tym-

panum greatly diminishes the number of cases in which tho
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Eustachian catheter might otherwise be used, but my experience

has led me to attach to the latter instrument great value both

in diagnosis and in treatment. It happens sometimes, for

instance, that even in cases in which nervous symptoms seem

well marked, in which the membrana tympani looks healthy,

and air forced into the tympanum by the patient enters with a

natural sound, the introduction of air by the catheter is attended

with wheezing and creaking sounds indicative of irregularity and

narrowing of the Eustachian tube, and showing thus that a

morbid condition of the mucous membrane has been present.

In other cases the loud harsh rushing sound with which air

enters the tympanum indicates at once a dry and unyielding

condition of parts that should be supple. I cannot indeed affirm

that any direct indications for treatment are derivable from the

data thus obtainable by the catheter, or that great disappoint-

ment would not result from methods of cure based simply upon

them. But this does not deprive them of their value, at least as

elements contributing to the future perfectidn of our knowledge,

and as aids in unravelling the complicated connections of tym-

panic disease with that of the labyrinth or deeper portions of the

auditory apparatus.

The following remarks on the treatment of closure of the

Eustachean tube are from Mr. Toynbee's address on " Benefi-

cence in Disease :"

" Supposing a case of this disease to be before us, and re-

cognizing the fact that the deafness is caused by a closure of

the Eustachian tube from thickened mucous membrane, and

consequent absence of air from the tympanum, the first sugges-

tion, of course, is to open the tube and to blow air into the

tympanum. And this procedure, followed as it is by instan-

taneous relief to the deafness (and by Politzer's operation with-

out discomfort) is likely to be very popular. But supposing

the deafness relieved by the injection of air into the tympanum,

inasmuch as this air soon disappears, and the thick mucous

membrane prevents the natural ingress of the air, of course

the deafness soon recurs. A second suggestion then offers

itself; it is to reduce the thickened mucous membrane by

topical applications, and thus allow the tube to be opened by
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its muscles. To this end gargles are used, nitrate of silver or

other astringents applied to the fauces, and possibly the con-

dition of the mucous membrane is so far improved, that the

muscles of the tube again perform their functions, and the

tube being opened the deafness again disappears. But the

remedies being discontinued, the membrane again thickens,

the tube again closes, the deafness again appears. Then arises

a third suggestion, to ascertain the signification of this thicken-

ed mucous membrane, to make out what nature may be endea-

vouring to effect by thickening it. And if the patient be a

child, perchance it may be that nature, through this thickened

membrane, is endeavouring to rid herself of the scrofula taint,

or if the patient be a middle aged man, it may be that nature

through this thickened membrane, is endeavouring to rid her-

self of the gout poison.

" And if we address ourselves to the assistance of Nature, and

aid her first by keeping out of the system any further influx of

the scrofulous or the gouty poison, and secondly by removing

from the system the scrofulous or gouty poison already there, we
shall, so to speak, ward off the necessity of Nature thickening

the membrane ; this will then return to its natural state, the

Eustachian tube will be opened by its muscles, and the deafness

disappear, in this case permanently. Of course it is often desi-

rable to carry out the first and second suggestions as well as the

third, but these suggestions are to be followed in the inverse

order of their enumeration here ; that is to say, the constitutional

remedies for the removal of the injury are first to be enforced,

then the mucous membrane of the fauces may be treated by local

application; and lastly, if, as is not uncommon, the muscles of the

Eustachian tube, from want of use, are unable to open the tube,

it may bo opened by operation.
"

To the moans recommended by Mr. Toynbee for removing

thickening of the faucial mucous membrane may now be added

the use of pulverized fluids, which can easily be directed into the

region of the Eustachian tubes, and of Weber's nose-douche;

Dr. Von Troeltsch also has suggested the use of a straight silver

tube with small perforations at the extremity, through which

fluids can be distributed over the upper region of the pharynx.
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But in the old chronic cases, in which all such means must be

ineffective, the introduction of vapours, or weak astringent solu-

tions through the Eustachian catheter may re-open the tube.

In cases of still greater obstinacy, thin catgut or elastic bougies

may be safely if carefully introduced and will very seldom fail to

to effect a passage \ but it should be remembered that the opening

of an obstructed tube does not necessarily benefit the hearing.

My preference is for very pliable elastic bougies varying from

half a line to a line in diameter by which no dangerous force

can be exerted, but which will by degrees insinuate themselves

through apparently very dense obstructions. Patience is ne-

cessary in their use, and that tactile skill which practice gives ;

they should not occasion any considerable pain. Bougies of a

larger size may be used for the wider portion of the tube. They

may remain in the canal from one to fifteen minutes. Laminaria

bougies are very effective and rapid in their action, but are painful

and apt to cause irritation, and it seems to me that cases de-

manding their employment are exceedingly'* rare. It is chiefly

by these that a rupture of the lining membrane of the tube would

be likely to be caused ; an accident which is followed by the

passage of air into the cellular tissue of the neck. I have wit-

nessed this result twice, but it was attended with the slightest

posssible inconvenience and passed off in a day or two. Dr.

Guye, of Amsterdam, has reported two cases* in which he found

it advisable to puncture the uvula and the soft palate on account

of difficulty of breathing arising from this cause. Moderate

caution would in all probability ensure a perfect freedom from

danger of this kind ; but it is only just to state that Mr. Toynbee's

opinion was adverse to the employment of bougies, which he had

at one time used extensively, but had abandoned.

Another case of complete closure of the faucial orifice of the

Eustachian tube, besides that related by Mr. Toynbee, ap-

parently due to ulceration after small-pox, has been reported

by Lindenbaum.t

Dr. Jago's description of the symptoms of patency of the

Eustachian tube, as experienced in himself, and published in the

British and Foreign Medico-Chirurgical Review for January,

* Archiv. der Ohrenheilkunde, vol. 2. p. 16.

f Ibid. vol. i. p. 295! In this case the tensor tyrapani was atrophied.
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1867, p. 175, deserves a careful study. This condition, I think,

must be rare. I have met with one instance only in which similar

symptoms were at all well-marked ; though, as Dr. Jago also

remarks, it is not unfrequent to hear complaints of noises

on breathing, or buzzing of the voice in the ears, which suggest

the occasional occurrence of this condition. As a means of ex-

ploration of the Eustachian tube, Rhinoscopy may be had recourse

to, though I believe it is practically available in few cases. Dr.

Loewenberg,* who has carried his experiments in this direction

very far,
%
states that by means of it there may be discovered

:

(1.) Crusts of inspissated mucus covering the Eustachian tubes

even when none are present in the visible parts of the throat.

In such crusts he found once complete casts of the faucial extre-

mities of the tubes.

(2.) A granular condition of these parts, and in one case yel-

lowish red granulations.

(3.) Swellings of considerable size, projecting into the pharynx

from the posterior nares, and making the introduction of the

catheter without Rhinoscopy impossible.

(4.) In syphilitic and scrofulous patients suffering from deaf-

ness, Rhinoscopy has aided Loewenberg in determining whether

or not the general disease was concerned in the local malady.

CHAPTER VIII.

MEMBRANA TYMPANI, (p. 123.)

An important suggestion in regard to the membrana tympani

has been made by Dr. Jago,t based upon observations and expe-

riences of his own. Dr. Jago was led by certain symptoms to

believe that the condition of the surface of the membrane, as to

* The value of Rhinoscopy and the Throat and Noso Douche in the Diagnosis and

Treatment, of Diseases of the Ear and Nasal Portion of tlio Pharynx. Arcliiv. fur

Qhrenheilkunde* VoL -•

fOn the Function! of the Tympanum. Brit, and For. Mod-Chir. Rev., April, 1867,
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dryness or moisture, had a great influence upon its power of

receiving and propagating sounds, and found, on experimenting,

that a thin layer of water covering the membrane involved a con-

siderable degree of deafness ; in which point the experience of all

who have had much occasion to syringe the ear must agree with

his : a lodgment of water at the bottom of the meatus often pro-

ducing a decided deafness relieved at once by the escape of the

fluid. From this fact Dr. Jago infers that the layer of mucus
naturally present on the inner surface of the membrane has a

similar effect in hindering the transmission of vibrations from the

membrane to the air of the tympanum, and thus serves the phy-

siological purpose of concentrating them upon the ossicles—the

only channel, in his view, through which they pass. At the

same time, this moisture on the internal surface of the membrane
prevents it from receiving sounds arising within the tympanum,
or entering it through the Eustachian tube, and thus helps to

keep us in unconsciousness of them. But in irritation of the

membrane, from cold or injury, this layer* of mucus is, in Dr.

Jago's opinion, increased in quantity beyond what the cilia can

remove, and becoming dry forms a sound-absorbing layer on its

inner surface, which thus becomes assimilated in its acoustic

properties to the external. Two consequences result : in the

first place, sounds which arise within the tympanum—especially

sounds produced by over-fullness or constrictions of the vessels of

the tympanum—are transmitted by the membrane to the ossicles

;

and becoming audible give rise to tinnitus; and secondly, deafness

also ensues, to a certain extent, in consequence of the sounds from

without being too freely transmitted by the membrane to the air

within the tympanum, and thus dissipated and lost. Hence one

of the commonest forms of deafness, usually transient, but doubt-

less often laying a foundation for permanent injury to hearing.

When it passes away it ends suddenly with a crack or rip, the

tinnitus ceasing, and the hearing at once returning. This is due,

Dr. Jago thinks, to the sudden falling off of the layer of dried

mucus, leaving the inner surface of the membrane again covered

by its natural moisture, and again therefore fitted to receive and

retain sounds from without, and refuse those from within.

Whatever be the value of these views (and they are deserving
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of the greatest respect), they pass at one point at least beyond
the region of theory. That certain cases of deafness, unattended

with closure of the Eustachian tube, terminate suddenly with a

a crack or report in the ear, Dr Jago states as a fact proved by
his personal experience, inasmuch as in his case the tube was
freely pervious through the whole attack. In this respect the

current opinion, which ascribes such reports always to a sudden

opening of the tube, requires to be modified, though probably not

wholly to be put aside.* My own experience has led me to

suspect that a great part is played in the production of tympa-

nic deafness by the presence of dried and inspissated mucus,

and Dr. Jago's view therefore appears to me to possess, so far,

a high degree of probability, which is strengthened by the fact

that the appearance of the membrane is frequently such as to

suggest the presence of a layer of dried mucus adherent to its

inner surface. This appearance has two chief forms (1) that of

more or less diffused patches of hazy whiteness, as of an opaque

layer seen through the transparent external laminos of the

membrane, and (2 ) that of a white thickening of its circumfe-

rence at certain parts, especially of the superior border, forming

more or less angular lines, and evidently altogether different

from the slightly opaque margin so frequently seen, and which

recalls so strongly the arcus senilis of the cornea.

In the treatment of perforations of the mcmbrana tympani a

great improvement has been introduced in Politzer's method of

cleansing the tympanum (referred to under the treatment of

Polypi), which consists in causing the patient to force air

through the Eustachian tube if he is able to do so, or in passing

it for him till he becomes able, while the meatus is filled with a

solution of sulphate of zinc or other cleansing or astringent

lotion. By thus freely mixing air and lotion within the tympa-

num, with the subsequent use of the syringe, the cavity be-

comes in time thoroughly cleared of its contents of viscid or

purulent secretion, and even old perforations, if not of very great

* Dr. Jago's paper contains much suggestive matter concerning the physiology

of the Membraaa Tympani and Tympanum, for which the reador is referred to the

original.
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size, under this treatment will often heal. It is desirable some-

times to touch the edges of the orifice with nitrate of silver, or

sulphate of zinc in powder; and the treatment should be

intermitted at intervals of a few weeks especially if contraction

is taking place, to give the edges of the wound opportunity to

adhere. When the orifice is very large, exposing the greater

part of the inner wall of the tympanum, which under these cir-

cumstances is generally red and spongy, and secretes a large

quantity of offensive discharge, the same method of cleansing'

should be perseveringly carried out, and after syringing, the ear

should be thoroughly dried, which I have found best done by

inserting the soft fringe of a towel. When dry, the whole of the

exposed surface should be covered with a thickish layer of an

absorbent powder, and this process should be if possible repeat-

ed daily, from the time when the tympanum appears thoroughly

cleared of old secretion until it entirely ceases to secrete—

a

period occupying in an ordinary case 2 or 3 weeks. If

progress is not made the dressing with the powder may
be discontinued for a time, and resumed after a farther cleans-

ing. By these means this tedious and otherwise very intractable-

affection may with something like certainty be brought to an

end in a moderate time, and according to my present experience

without tendency to relapse. The powder to which I give the

decided preference is Talc, and I believe a chief part of its supe-

riority consists in its being almost entirely free from astringent

properties. It acts I believe simply by keeping the mucous

membrane dry. I frequently unite with it hydrochlorate of

morphia, one grain in 30. It is easily applied by being blown

over the surface through an elastic or other tube.

The artificial Membrana Tympani.—Further experience has

entirely confirmed the high estimate placed by Mr. Toynbee on

the artificial membrana tympani, nor does it appear that time

has any tendency to diminish its efficacy. Cases have been

reported of irritation set up by the attempt to wear them, and

it is probable that there are instances to which on this ground

they are inapplicable ; but I think these cases must be rare^

though caution and patience are undoubtedly required. In

his later practice Mr. Toynbee always preceded the use of the
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membrane by a short course of blistering paper behind the ear.

Mr. Toynbee also modified the view he at first entertained of

the mode in which the artificial membrane produces its effect.

This he was partly led to do by intercourse with Dr. Julius

Erhard who, without any perforation, found his hearing

much improved by the use of cotton wool, and published his

experience in a paper entitled " Deafness curable by Pressure."*

Connecting this case with others in which he found the arti-

ficial membrane useful without perforation, and interpreting

them by the light of his pathological observations, Mr. Toynbee

thus summed up the conditions of the ear for which the artificial

membrane had been found efficient :

—

" Disconnection of the incus and stapes, the membrana tym-

pani being entire, but the tensor tympani ligament, or the

mucous membrane of the tympanum, being relaxed."

" 2. Partial or complete absence of the long process of the

incus, the membrana tympani being entire."

" 3. Disconnection of the stapes and incus, the membrana

tympani being perforated, and the tensor ligament or the mu-

cous membrane of the tympanum being relaxed."

" 4. Partial or complete loss of the long process of the incus,

the membrana tympani being perforated and the ligaments of

the stapes being relaxed.\

The most characteristic symptom of disconnection of the incus

and stapes, is an inability to hear except during the act of listen-

ing. In the other cases, whether there be perforation or not, there

is generally the history of a catarrhal affection, and the relaxed

condition of the membrane is evident upon inspection. Some-

times inflation of the tympanum deteriorates the hearing,

which may be improved by sharply drawing in the breath, or

pressing on the tragus. Mr. Toynbee also introduced a new

form of artificial membrane consisting of a bubble of India-rub-

ber containing air, which he found in some cases moro successful

than the disc.

Puncture of the Membrana Tympani.—Besides cases of inipas-

• Taublifit heilbar dnroh Druok. Berlin.

t Ifedioo-Ohir. Trans. Vol. xlix. (18G6,) p. 117. Many years ago Mr. Ycarsloy pub-

lishud the \iow that tho cottou wool produced its elfect by supporting tbe ossicula.
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sable stricture of the Eustachian Tube the operation of punctur-

ing the Membrana Tympani has been again proposed in recent

times as a remedy for various morbid conditions. Among these

are general thickening of the membrane, local earthy or other

deposits, and adhesion of its inner surface to the tympanic walls.

Excision of a portion of the membrane has been reported as suc-

cessfully performed for the first of these affections by Dr. Bon-

nafont* of Paris, and Dr. Philipeauxt of Lyons, and for the others

by Dr. GruberJ of Vienna. The proceeding however has prov-

ed less successful in the hands of Dr. Schwartze§ of Halle, who
has tried it extensively, nor does my own experience as yet war-

rant any considerable expectation of benefit from it in cases of

this sort. I have found a small opening productive of consider-

able temporary benefit in cases in which the membrane appear-

ed to be not so much merely thickened as softened, so that it

cut almost like soft sodden leather; but no means seem to be
known as yet by which such openings can be made permanent.

Earthy deposits are not causes of deafness by themselves, nei-

ther, so far as I canjudge, is simple thickening of the membrane.
When adhesions exist within the tympanum they may be divid-

ed more or less completely by means of a small knife, curved

near the point on its flat surface, which may be introduced

through any desired part of the membrane, and by means of

which also gentle traction may be exerted on the handle of the

malleus. During his latter years Mr. Toynbee adopted this

practice, with apparent success in one or two instances. In one

case which I observed, the improvement lasted upwards of a

year. It is necessary however to exercise great caution ; but

doubtless in this as in other respects the surgery of the ear is

as yet in its infancy.

In acute suppuration within the tympanum however, whe-

ther connected or not with specific fevers, an early puncture of

the membrane can hardly be too strongly urged. It gives im-

mediate relief from severe pain, tends to preserve the hearing,

and diminishes risk to life. In a certain form also of chronic

* Maladies de l'Oreille, Paris, 1860.

t Archiv. der Ohrenheilkunde, Band ii. p. 58.

I Ibid. p. 62. § Ibid. p. 261.
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accumulation of mucous or other secretion within the tympa-

num, puncturing the membrane has been found very useful ;*

in those cases, namely, in which the secretion is sufficiently

abundant, and sufficiently detached from the walls of the cavity,

to give rise to a local discoloration or bulging of the membrane
when air is forciby passed into the tympanum, either by the pa-

tient's own inflation, by Politzer's method, or by the catheter.

These cases are most frequent in children ; the incision is almost

painless, a few drops of mucus escape, and healing takes place

generally in from 2 to 4 days. It may be necessary to repeat

the incision more than once, but syringing out the tympanum
with a warm solution of sulphate of zinc (gr. 2—4 ad. oj) ap-

pears to diminish the tendency to secretion. For mucus within

the tympanum in less amount, as indicated by the moist sounds

audible on inflation of the ear, but not forming visible accumu-

lations, incision of the membrane has not been found useful ; in

Schwartze's hands it has sometimes set up considerable irrita-

tion. I have found, however, in a few cases of this kind that a

modification of the small syringe used for withdrawing pus from

the anterior chamber of the eye, has rendered service. A con-

siderable quantity of tenacious mucus may by this means be

withdrawn from the tympanum ; but farther experience is need-

ed to determine its permanent value. In the treatment of dis-

eases of the mucous membrane of the tympanum by means of

medicated vapours I have tried puncturing the membrane to fa-

cilitate their entry, but hitherto without advantage.

Schwartze strongly recommends early incision in the treat-

ment of inflammation of the dermoid layer of the membrane.

CHAPTER X.

DISEASES OF THE TYMPANUM.

The diagnosis of diseases of the Tympanum has been before

referred to. In reference to their treatment I subjoin the trans-

lation of a passage from Politzer's work on the Membrana Tym-

* Scbwartzo, loco cit.
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pani,* in which the treatment of chronic catarrh of the tympa-

num and Eustachian Tube without perforation of the membrane,

recognized as the most successful by the aural surgeons of Ger-

many is summed up :

—

"After inspection of the meatus and membrane and testing

the hearing, we proceed to the examination of the Eustachian

tube, passing in air either during swallowing or by the catheter,

and listening to the sound by means of the otoscope. If a con-

siderable improvement of the hearing follows, giving proof of

swelling of the mucous membrane of the tympanum and tube,

with excess of secretion, injections of solution of sulphate of

zinc into the tympanum are indicated. From 4 to 8 grains may
be used to the ounce of water. The catheter is introduced into

the tube fixed by the left hand, and after some of the solution

has been poured into it by a glass tube, it is driven into the tym-

panum by means of an elastic bag held in the right hand. This

injection should be repeated as the rule every third day, and

continued 3 to 5 weeks. If, as in the greater number of cases,

there follows not a perfect cure, but only a more or less decided

improvement, the injections may be repeated during 2 or 3

weeks, after the lapse of some months, to avert if possible the

further development of the disease.

" If on the other hand no improvement or very little follows the

frequent employment of the air-douche (i. e. the inflation of the

tympanum with air), showing that the deafness must be ascribed

to the products of the catarrhal affection—thickening of the

membrane and of the covering of the ossicula, with rigidity and

diminished mobility of those parts, an improvement can only be

expected from the use, besides the air-douche, of moderately-

stimulating injections. The best are Hydrochlorate of Ammonia
9j or Iodide of Potassium gr. x, or Chlorate of Soda gr. v, to the

ounce of water. After the employment of these injections from 2

to 4 weeks in the way before described, a very decided improve-

ment of hearing ensues in some cases, in others the improvement

is very slight, while in another class the tinnitus becomes less, and

the confusion of the head, which is a symptom of fche process of

* Die Beleuchtungsbilder des Trommelfells. Wien. 1865. p. 91.
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chronic thickening of the mucous membrane of the tympanum,

is relieved.

" The improvement thus effected, however, seldom lasts for a

year, inasmuch as the thickened mucous membrane thus relaxed

has, like scar-tissue, a tendency to retract, whereby the rigidity

of the ossicula returns. It is necessary therefore from time to

time, every 3 or 4 or 6 months to repeat the air-douche, and

injections every second day for 2 or 4 weeks. It is especially

important to remember that a too protracted employment of

these means is injurious ; a treatment interrupted by pauses of

weeks or months is the most effective."

It will be seen that this treatment is somewhat tedious, but to

its frequent efficacy I can bear witness. It is as the rule scarce-

ly painful, either at the time of application or subsequently, and

the unpleasantness of the procedure greatly diminishes with

repetition. For my own part I prefer a solution of the Hydro-

chlorate of Ammonia (gr. v—x ad 5j) to any other, both in cases

of mucous accumulation and in the dry thickening of the mucous

membrane. I have also found frequent benefit from passing into

the tympanum, by means of an air-press, warm vapour of water

with Tincture of Iodine, mixed sometimes with Acetic Ether,

or from alternating the vapour and the liquid. It is true the

benefit is apt to be temporary only, but this is not always the

case. In not a few instances I believe the effect of the liquid ap-

plications is due to their solvent action on masses of dried mucus,

or other secretions in the tympanum. A simple glass syringe

fitting into the catheter suffices for the fluid injections and an

elastic bag furnished with a tube (also made to fit the catheter),

and filled by an aperture which may be closed by the thumb,

answers, in the absence of an air-press, for tho vapour.

The difficulty of diagnosing hony anchylosis of the stapes, and

distinguishing it from merely membranous rigidity, however,

keeps this department of aural surgery in an unsatisfactory state,

and serves to bring into an ill-repute, by no means altogether

deserved, its other branches: an ill-repute aggravated by tho

obscurity which still invests the affections of tho nervous

apparatus.* Bands of adhesion in the tympanum, as before rc-

* There are probably other irremediable causes of rigidity ofilie chain of ossicles
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marked, may be divided by a small curved knife sometimes, or

sometimes, it seems beyond question, ruptured by powerful and

repeated injection of air into the tympanum on Politzer's plan,

with great advantage to the hearing.

The following extract from Mr. Toynbee's " Beneficence in

Disease" shows how successful an entirely different mode of treat-

ment may be in cases less confirmed.

"A lady consulted me on account of frequent attacks of deaf-

ness, supervening upon colds. I found the mucous membrane

of the tympanum thicker than natural, and during each cold a

temporary increase of the thickening caused a decided difficulty

of hearing. What was the cause of the colds ? After some

inquiry it became evident that these colds usually followed the

change of the warm boots worn in the day to the thin shoes of

the evening. The experiment of wearing boots in the evening

resulted in the temporary cessation of the attacks of cold and

of the deafness. But how was it that this lady could not bear

the partial exposure of the feet in an evening ? I reasoned

thus on the case : can it be that these attacks of cold with their

attendant congestion of the mucous membrane and copious dis-

charge of mucus, are for the purpose of repairing some injury

to the system—possibly of removing some poison from it? And
can it be, therefore, that in this condition of the system the cold

applied to the feet brings about a process tending to repair this

genera] injury—in a word, a disease—by inducing a local con-

gestion of the mucous membrane, which, however slight, rend-

ers it liable to succumb to the general morbid influence?

Without stopping to enquire into the source of the general in-

jury, I suggested tepid sponging every night, followed by ac-

tive friction ; with the view of affording relief to the system by

this means, instead of the discharge from the nose. The result

was satisfactory ; after a week, the shoes were worn with the ef-

fect of producing a feeling of fulness (" stuffiness") in the nose

without deafness. Then the question came, what was the injury

which the cold remedied ? The exact nature of the injury I

cannot state; but its cause was discovered, viz. sleeping in a

besides bony anchyloses of their joints. I have found, for example, in more than

one dissection, small fibroid tumours attached to the tendon of the Tensor Tympani,

H H
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heated and close bedroom. When this cause was removed, the

colds did not occur on the exposure of the feet in shoes, even

when the baths were for a time discontinued. Local remedies

soon reduced the thickening of the mucous membrane of the

ears, and the deafness was entirely removed."

DISEASES OF THE EAR EXTENDING TO THE PAETS WITHIN THE
SKULL.

This subject is so amply discussed by Mr. Toynbee, that it

seems almost needless to make any further remark. Yet I feel

compelled to express in the strongest terms my feeling that the

danger should be more habitually borne in mind and more

promptly met than it often is ; and especially that whenever

there is any threatening of inflammation extending in the direc-

tion of the mastoid process, a free incision through the perioste-

um, as first proposed by Sir W. Wilde, should not be delayed.

The ether-spray, rendering the incision painless, removes the

only objection to its performance, and every case that I have

seen, in which it has been either performed or abstained from,

has confirmed my conviction that the latter course is never a

wise one. In weakly children, especially, caries of the bone in

the mastoid region takes place with remarkable rapidity, and in

adults I have sometimes found it diseased when the symptoms

have been comparatively slight.

An important sign of disease affecting or tending to affect

the mastoid process is, I believe, a circumscribed red swelling

of the meatus, on its posterior wall, sometimes but not always

discharging matter, and which might almost be confounded

with a boil, if other symptoms did not indicate a more serious

affection. Where such a swelling exists operative interference

should never be delayed.
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CHAPTER XV.

DISEASES OF THE NERVOUS APPARATUS.

The advances which have been made in the diagnosis of these

affections have been referred to in the first section of this sup-

plement. Recent experience has not added much to our know-

ledge either of their pathology or treatment. I have, however,

been much struck by the frequency with which the symptoms

of a passive nerve lesion—-a condition suggesting the idea of

a functional paresis—coincides with demonstrable tympanic

disorder, past or present. There are, however, exceptions

to this rule, and not very unfrequently we meet with a gra-

dually increasing inability to hear in persons, especially

of the female sex, in whom no trace of physical disorder or

mental strain can be discovered. For these latter cases I know
no remedies that can be relied on ; but where traces even

of past tympanic disease coexist with the signs of nerve-debili-

ty I have often, though not always, found benefit from treat-

ment directed, to the former. It is in these cases, however,

that relapses seem most prone to follow.

It is remarkable how small a mental shock suffices in certain

persons to give as it were the finishing blow to the power of

hearing. One patient whose hearing was previously weak found

herself almost totally deaf after a quarrel between two relations

who both appealed to her ; another, on visiting a sister danger-

ously ill, was. told on entering the house that she was dead.

She heard the information perfectly, but on reaching an up-

stairs room was deaf. In both these cases the affection has

continued more or less ; but both of them also, when seen by

me some years afterwards, showed slight signs of former tym-

panic disease.

For those cases which I suppose to involve an increased laby-

rinthine pressure (diminution of sounds heard through the bones

of the head on closing the meatus), I know no effective treat-

ment, though patients have professed themselves better under

more than one remedy. Another form of nerve-deafness is not

very rare and has characters exceedingly well marked : it com-



460 SUPPLEMENT.

mences suddenly with noises in the head, accompanied with

giddiness and nausea or vomiting1—n
bilious attacks," the

patient often says. The tinnitus persists and is g-enerally very

distressing, the deafness is variable in amount but usually se-

vere. This kind of attack is sometimes, but not always, preced-

ed by headache or neuralgia ; it occurs in the anaamic and weak,

but also in some who are apparently healthy. I have examined

the urine in several cases but never found it albuminous.

The idea which the symptoms suggest is that of an apoplexy

in some part of the labyrinth, but I have not yet had an oppor-

tunity of testing it by dissection. It is probable, however, that

these cases are essentially the same as those described by

Meniere,* in which, with an attack of similar general and aural

symptoms, there coexist or succeed difficulty of movement,

and unsteadiness of gait. Meniere ascribed the symptoms to

disease of the semicircular canals, basing this view partly on

Flourens* well known experiments, and partly on the following

case. A young woman, during the catamenial period, took a

long journey on a winter night in the imperial of a diligence.

She caught a severe cold, became suddenly completely deaf,

suffered from constant giddiness, was sick on every movement,

and died on the fifth day. The brain and spinal cord were

healthy, and the ears also exhibited no disease with the excep-

tion of the semi-circular canals, which were filled with a reddish

plastic lymph, a sort of haemorrhagic exudation. There was

none in the cochlea, and very little in the vestibule.

Politzerj noticed similar symptoms follow a fall on the back of

the head : after seven weeks acute purulent meningitis ensued, of

which the patient died, and it was found that there had been a

fracture of both petrous bones and that the meningitis had been

caused by the escape of decomposing extravasation from the

left vestibule into the internal auditory meatus.

It is highly probable therefore that the semicircular canals

are the seat of the affection above described. Its symptoms are

strikingly analogous to those produced by pressure on the laby-

• Qasette Mod. de Pari-., ]K6l, pp. 29, bo,

t Arcliiv. der Ohrenheilkunde. Vol. 2. p. 88.
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rinth, as by foreign substances pressed into the external meatus.*

I have never met with these symptoms coexisting with an af-

fection of the vision.f Nor have I yet been able to trace any
definite connection between affections of the labyrinth and of

the retina, though my friend and colleague Mr. Bader has made
many ophthalmoscopic examinations for me. Myopia is a fre-

quent concomitant of nerve deafness, but by no means a con-

staut one ; in two or three cases slight congestion of the retina

has been present ; but severe affections of the sight and hearing

appear seldom to co-exist except in one class of patients : those,

namely, who are the victims of

Hereditary Syphilis. Among the poorer classes of the commu-
nity, the number of persons whose hearing has been destroyed

by this disease is unhappily numerous. At Guy's Hospital it

has furnished more than one twentieth of the aural patients.

Evidently it is the disease, or one of the diseases, which Sir Wm,
Wilde* described as affecting the ears in early life, subsequently

to, or alternating with, an inflammatory affection of the eyes.

The patients present the now familiar aspect of hereditary syphilis

and have, in every case I have met with, suffered from impaired

vision before the deafness has arisen. This makes its appearance

generally between the 10th and 16th year; about, but not pre-

cisely coinciding with, the period of puberty. The great majority

of cases that I have seen have been in females. In one case the

deafness was at first greatly aggravated at the catamenial periods,

but it became afterwards almost complete.

Besides their other symptoms—but too well-marked, espe-

cially among the poor,—patients suffering from this disease may
as a rule, at least when they are young, be at once distinguished

by the amount of deafness which they exhibit. I know no
other affection, except fever, which in a person under 20 brings

on a deafness so rapid and so nearly complete. In the course of

* On the last point see a paper by Mr. Toynbee in the first volume of St. George's

Hospital Reports.

1 1 am well aware that many eases of aural disease of special interest in a patho-

logical point of view, because connected, or at least coincident, with other disease,

do not, for that very reason, come under the observation of the aural surgeon unless

specially sought for.

X Aural Stirgery, p. 273. Otitis in connection with Ophthalmia.
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a few weeks a girl, previously hearing well, will, without pain or

or known cause, become unable to distinguish words. Perhaps

her eyes, which have been long inflamed, have about the same

time got better. On examination, it is found that a tuning-fork

placed on the head is heard for a very short time, or not at all,

the meatus is free from wax, the membrana tympani looks some-

what white and rough ; it may be flat or too concave, but it ge-

nerally has a dried up look, as if its juices were deficient. The

throat is by no means always unhealthy; the Eustachian tube

may or may not be pervious. In the latter case the opening of

the tube by the catheter or other means affords some relief,

which however is apt not to be permanent. Of the pathology of

this disease I can say little, having had as yet the opportunity

of dissecting the petrous bones in one case only and that one in

which deafness was not a marked symptom. I found a congest-

ed state of the tympanic mucous membrane on the right side,

and some old adhesions at the upper part of each tympanum;

the membranaa tympani very concave, the Eustachian tubes con-

taining mucus. Each vestibule was much congested. From the

symptoms, however, it is evident that as in the case of the eye,

both the conducting and the nervous apparatus are liable to be

involved in this disease. The peculiarly harsh sound produced

by passing air into the tympanum suggests the presence

there of rough rigid lymph, and the almost total deafness proves

that the labyrinth has suffered. Of treatment I can say little

definite. In one well-marked and severe case a striking improve-

ment took place under the use of scruple doses of Hydrochlorate

of Ammonia, and on the whole has continued for more than

twelve months. Perchloride of Mercury and Iodide of Potassium

I have not found useful. In the wealthier ranks the symptoms

are often much less marked, and in some of these I have found

the injection of Iodine vapour into the tympanum produce a

good effect.

Tiwnitus.—Scarcely any advance has been made, since the

publication of this volume, in the empirical treatment of this

symtom, but there seems to bo a gradual progress towards a

better understanding of Its significance. When of a beating char-

acter and synchronous with the pulse, it is obviously referable to
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vascular conditions as its exciting cause, and among others some-

times to aneurism of the basilar artery. In some cases pressure

over the course of the carotids immediately beneath the ear

temporarily arrests it. In any such case regard of course should

be had to the condition of the heart. Dr. Daldy informs me
that he has known various forms of tinnitus, especially when

connected with headache or vertigo, to be dependent on a

weakened right side of the heart. Dr. Jago* ascribes the

tinnitus occuring in subacute catarrhal affections of the mem-
brana tympaui to partial compressions of the small arteries by

contracting mucus. Perhaps, however, the most frequent cause

of tinnitus is pressure on the labyrinth ; as illustrated by the

the sound heard on pressing on the membrana tympani by a

probe. This pressure may arise either from wax &c. in the

meatus, or from closure of the Eustachian tube, or from con-

traction following inflammatory affections of the tympanic

cavity, or from an abnormal action of the tympanic muscles :

which last I cannot but believe to be a frequent factor in such

cases. But in estimating the causes of tinnitus it appears to

me that the great frequency with which enlargement and full-

ness of the blood vessels of the labyrinth are found, on dissec-

tion, to accompany even slight inflammatory affections of the

tympanum should not be overlooked, and that it may be held

probable that any cosiderable amount of tinnitus seldom exists

without somewhat of morbidly increased irritability of the audi-

tory nerve. At least, in some cases, conditions which must be

supposed to cause great pressure on the stapes, such as an ex-

treme concavity and tension of the membrana tympani, are

found without tinnitus; an exemption hardly sufficiently ac-

counted for by the faculty whereby organs " adapt themselves"

to variations of condition, "j" while the same organ is often

thrown by a similar amount of pressure into a persistent state of

irritation. It would seem better therefore that the causes of

tinnitus should be held as yet a very open question. When
any disease of the meatus or tympanum co-exists with tinnitus,

of course the treatment would be directed to such disease. For

* Loo. cit.

t See Politzer : Subjective Gehorsempfmdungen. Wiener mcd. Zeitung,1365. No. 67.
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tinnitus not referable to such causes, or not amenable to such

treatment, excision of a portion of the membrana tympani has

been practised with a certain success, but it is a doubtful remedy.

Almost the only medicine which I have found even appear to be

efficacious is the Hydrochlorate of Ammonia, 20 grains three

times a day. This medicine in full doses has seemed to me to

have, in certain cases of what may perhaps be called acoustic

neuralgia, an action similar to that which it has been found to

have in some cases of neuralgic pain. I have sometimes

known glycerine and laudanum (3vij—3j), applied warm to the

meatus, give great relief. Sedative liniments I have not found

effective. There is some evidence also in favour of the occa-

sional usefulness of the continuous galvanic current.*

Some guidance as to the nature and cause of tinnitus may be

gained by means of the pneumatic speculum before described

(see p. 428). By gentle traction on the membrane noises in the

ear are in a large proportion of cases removed, or greatly dimin-

ished, for a short time. In these instances pressure on the

labyrinth may be probably inferred.

It remains to add, in respect to ear trumpets, that Mr.

Marshall, of University College, has recently introduced a new
form in which the principle of the Parabola is employed, and

the waves of sound are conducted more directly to the ear. It

seems to be especially free from reverberations of sound.

* See especially Brenner, Virohow's Arcliiv. B. 28, and Petersburg Med. Zeitschrift,

1663.
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cerumen in, 45

constriction of, 431

dermis of, diseases, 56, 429

effect of closure of, 426

exploration of, 30, 35

„ in child, 35

foreign bodies in, 37, 429

inflammation of, acute, 56

,, extend-

ing to the brain, 61

,, chronic, 65

,, catarrhal, 69



466 INDEX.

Meatus externus (Continued).

inflammation catarrhal, extend-

ing to the brain, 73

insects in, 39

osseous tumours of, 107

polypi of, 81, 431

sebaceous tumours of, 119, 434

tobacco in, 43

ulceration of, 79

,,
syphilitic, 430

Membrana Tympani
anatomy of, 123

artificial, 160, 451

calcareous degeneration of, 152

dermis of diseases, 138

diseases of, 137

dissections of, 185

epidermis of diseased, 137

fibrous laminae, diseases of, 147

functions of, 135, 175,

inflammation of acute, 138

„ chronic, 141

„ catarrhal, 142

perforation of, 159, 450

puncture of, 216, 452

relaxation of, 155

rupture of, 175

tensor ligament of, 133

ulceration of, 145, 143

Mental excitement deafness from, 363

Morbid poisons, deafness from, 359

Mucus in tympanum, 448, 454

Nervous Apparatus op Ear
diseases of, 318, 459

Nervous deafness from concussion

349

,, cold, 356

,, morbid poisons,

359

,, mental excite-

ment, 363

,, general debility,

367

,, diagnosis of, 425

Osseous Tumours of Meatus, 107

Ossicles

articulations of, 295

dislocation.- of, 898 V">2

functions of, 175, 288

,, perimtntfl illustrat-

ing, 291

Otoscope, 195

Pathology op Ear, 2

Politzer's method of inflating the

tympanum, 443

Polypi, 81, 324, 431

Portio dura, paralysis of, 239, 339

Scrofulous Disease of Ear, 303

Sebaceous tumours, 119, 434

Speculum, 32

i, pneumatic, 428

Stapedius muscle, 177

Stapes

anchylosis of, 277

articulation of, 175

disconnection of from incus, 288,

298, 452

function of, 178

movements of, 177

Sulcus lateralis disease of, 312

Supernumerary ears, 19

Syphilis hereditary, 461

Syringing, 51

Tensor ligament of Membrana
Timpani, 133

Tensor tympani muscle, 177, 180

Tinnitus, 462

Tonsils enlarged, 197

excision of, 204

Tumours molluscous or sebaceous,

119, 434

„ osseous of meatus, 107

Tuning fork use of, 425

Tympanum
anatomy of, 224

congestion of, 231

dissections of, 228

inflammation of, acute, 232

,, extending to the

brain, 240

,, chronic, 243

,, „ catarrh-

al, 245

,, extending to brain, 246

injections into, 455

membranous bands in, 272, 428,

453

mucus in^ 448, 454

rigidity of, 206

ulceration of, 2t*>l

Watch use of, 3
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PHILADELPHIA,
January, 1 874.

LINDSA Y & BLAKISTON call the attention of Booksellers and the

Medical Profession to their extensive list of Medical Works as

embraced in the enclosed Catalogue, to which they are constantly

adding by the addition of New Books on every branch of Medical

Science. Their assortment of books also embraces all other Medical

Works published in the United States, which they willfurnish to the

Trade or Profession on the most liberal terms.

Their own publications can be had from or through Booksellers i7i most

of the principal cities of the Union. When for any reason they can-

not be thus procured, they will forward them by mail prepaid, upon

receipt of the Catalogue price.

Having special arrangements with Messrs. J*. & A. CHURCHILL, of

London, they are prepared to supply all their publications in this

country at greatly reduced prices. Many of their leading books,

especially those of recent publication, they have either reprinted or

keep in stock. Those not on hand they will supply promptly to

order at the lowest rates to the shilling of the London retail

price to the Profession, and to the Trade at their usual discount.

MEDICAL WORKS or PERIODICALS, published by other Houses in

Great Britain, will be imported to order on the most liberal terms.

SYDENHAM SOCIETY'S PUBLICATIONS. Having been ap-

pointed agents in the United States for this Society, they are

prepared to receive subscribers at the rate of TEN DOLLARS per

annum, and to furnish any of the back years on the same terms,

payable always in advance. Reports of the Society, with a list

of the works already published by them, will be furnished upon

application,

LINDSA Y & BLAKISTON will furnish to Dealers in Medical

Books, without charge, a descriptive Catalogue of their Medical

Publications, with their imprint attached, for distribution among

their Customers, tipon application.



Lindsay & Blakiston's

PHYSICIAN'S VISITING LIST.
NOW KEADY FOE 1874.

"The simplest of all the visiting lists published, it must, continue to hold, what tt

aow has, the preference over all other forms of this indispensable companion for the
Physician."

—

New York Med. Journal.

OOITTEITTS.
1. Table of Signs, or Guide for Registering Visits. En-

gagemen ts, &c.
2. An Almanac
3. Marshall Hall's Ready Method in Asphyxia.
4. Poisons and their Antidotes.

b. Table for Calculating the Period of Utero-Oeatation.
6. The Visiting List arranged for 25, 50, 75, or 100

Patients.

7. Memoranda pages for every month in the year.
8. Pages for Addresses of Patients, &c.
9. " Bills and Accounts asked for and de-

livered.

10. " Obstetric Engagements.
11. " Vaccination.
12. " Recording Obstetric Cases, Deaths, and

for General Memoranda.

SIZES A NO PRICE.
For 25 Patients weekly. Tucks, pockets, and pencil,

< .t n50 it (i

75 ii tt

100 (< k

50 tt "2 vols

100 «« "2vols

. $1 00

. 1 25
. 1 50
. 2 00

2 50

3 00

I Jan. to June.

( July to Dec.

f Jan to June.

\ July to Dec.

Also, AN INTERLEAVED EDITION,
for the use of Country Physicians and others who compound their own Prescriptions,

or furnish Medicines to their patients. The additional pages can also be used for Special

Memoranda, recording important cases, &c, &c.

For 25 Patients weekly, interleaved, tucks, pockets etc., . . . . $1 50
60 " «• " " " " .... 1 75

50 « » 2 vols / J
a
f

• \°
*un6

- \ " '
. . . 3 00

( July to Dec
J

This Visiting List has now been published for Twenty Years, and has

met with such uniform and hearty approval from the Profession, that the

demand for it has steadily increased from year to year.

The Publishers, in order to still further extend its circulation and useful-

ness, and to keep up the reputation which it has so long retained, of being

THE CHEAPEST AND BEST,

us well as the Oldest Visiting List published, have now made a eery

considerable reduction in the price.

It can be procured from the principal booksellers in any of the large

cities of the United States and Canada, or copies will be forwarded by mail,

free of pontage, by the Publishers, upon receipt by than cf the retail price

as annexed.

In ordering the work from other booksellers, order

T/indsay & Blahiston's Physician9s Visiting List,

And in all eases, whether ordering from the Publishers or otherwise,

ipecify the BlZe, style, &C, wanted.

It is, beyond all doubt, the most complete and yel the simplest Visiting Li el which

iH published In our opinion, it is ini iluable to the practitioner in busy practice, and,

Qg him a greal deal of trouble, will prevent bis losing a considerable sum

of money during the year, by oeglecting, through forgetfulness, to enter vi-its made.

no have made use of this Visiting List would do! be without it for tinier ita

price. We therefore know we are doing our readei l turn when we strongly

immend t to their attention. — Canada Medical Journal, December. 1871.



Waring's Practical Therapeutics.

THIRD AMERICAN EDITION NOW READY.
Considered chiefly ivith reference to Articles of the Materia Medica. By
Edward John Waring, F. R. C. S., F. L. S., &c, &c. Third Ameri-

can, from the last London Edition. Price in cloth, $5.00 ; Leather, $6.00

There are many features in Dr Waring's Therapeutics which render it especially

valuable to the Practitioner and Student of Medicine, much important and reliable

information being found in it not contained in similar works; it also differs from

them in its completeness, the convenience of its arrangement, and the greater promi-

nence given to the medicinal application of the various articles of the Materia Medica

in the treatment of morbid conditions of the Human Body, &c. It is divided into

two parts, the alphabetical arrangement being adopted throughout; there is also added

an excellent Index of Diseases, with a list of the medicines applicable as remedies,

and a full Index of the medicines and preparations noticed in the work.

" This new edition of Waring's Practical Therapeutics has been altered and improved with great

judgment. A satisfactory account of new agents—chloral, apomorphia, nitrous oxide, carbolic acid,

&c, is introduced without adding to its bulk. The additions $re made with remarkahje skill in con-

densation. It is one of the best manuals of therapeutics yet in existence. "—Brit. Med. Journal.

"There has been no scarcity, latterly, of works of this class, several of them we regard as having
great professional value ; but, it must be allowed, we think, that this holds no inferior place among
them. Still6's is a national book, but much more voluminous ; and, therefore. Avhile it is high author-

ity, it is less convenient for office use. Furthermore, we prefer the literary arrangement and execu-

tion of Waring. It can be used with more readiness and always relied on for the correctness of its

facts. In the daily treatment of diseases, it seems to supply everything that can be desired. The
articles are arranged alphabetically, and a paragraph is devoted to their physical description and
scientific character. Their therapeutic uses, however, constitute the bulk of the volume ; and in this

respect the labor has been very thorough."

—

Druggists'1 Circular.

"The plan of this work is admirable, and well calculated to meet the wants of the busy practi-

tioner. There is a remarkable amount of information, accompanied with judicious comments, im-

parted in a concise yet agreeable style. The indications for the application of remedies are
sufficiently comprehensive, and their mode of action generally accounted for on rational grounds.
The publishers have well performed their part, and we trust that their enterprise in introducing the

work to the profession in America may meet with that encouragement which the inherent merits of

the treatise itself are entitled to command."

—

Medical Record.

" Our admiration, not only for the immense industry of the author, but also of the great practical

value of the volume, increases with every reading or consultation of it. We wish a copy could be
put in the hands of every student or practitioner in the country. In our estimation it is the best

book of the kind ever written;"

—

N. Y. Medical Journal.

On the Action of Medicines in the System.
By F. W. Headland, M. D., Fellow of the Royal College of Physicians, &c,

<Scc. From the Fourth London Revised and Enlarged Edition. One

volume octavo. Price ........ $3.00

Dr. Headland's work gives the only scientific and satisfactory view of the action of medi-

cine; and this is not in the way of idle speculation, but by demonstration and experiments,

and inferences almost as indisputable as demonstrations. It is truly a great scientific work
in a small compass, and deserves to be the hand-book of every lover of the Profession. It

has received the most unqualified approbation of the Medical Press, both in this country and

in Europe, and is pronounced by them to be the most original and practically useful work-

that has been published for many years.



Oazeaux's Great Work on Obstetrics.

THE MOST COMPLETE TEXT-BOOK NOW PUBLISHED.

GREATLY ENLARGED AND IMPROVED.
CONTAINING lib ILLUSTRATIONS.

k Theoretical and Practical Treatise on Midwifery, including the Disease*

of Pregnancy and Parturition, by P. Cazeaux, Member of the Impcnm
Academy of Medicine ; Adjunct Professor in the Faculty of Medicine of

Paris, etc., etc. Revised and Annotated by S. Tarnier, Adjunct Pro-

fessor in the Faculty of Medicine of Paris ; Former Clinical Chief of the

Lying-in-Hospital', etc., etc. Fifth American from the Seventh French Edi*

Hon. Translated by Wm. II. Bullock, M. D. In one volume Royal Oc

tavo, of over 1100 pages, with numerous Lithographic and other Illustra-

tions on Wood.

Price, bouud in Cloth, bevelled boards, . . . |6.50
" " Leather, . 7.50

M. Cazcaux's Great "Work on Obstetrics has become classical in its character, and

almost an Encyclopaedia in its fulness. Written expressly for the use of students of

medicine, and those of midwifery especially, its teachings are plain and explicit, present-

ing a condensed summary of the leading principles established by the masters of the

obstetric art, and such clear, practical directions for the management of the pregnant,

parturient, and puerperal states, as have been sanctioned by the most authoritative

practitioners, and confirmed by the author's own experience. Collecting his materials

from the writings of the entire body of antecedent writers, carefully testing their correct-

ness and value by his own daily experience, and rejecting all such as were falsified by

the numerous cases brought under his own immediate observation, he has formed out of

them a body of doctrine, and a system of practical rules, which he illustrates and enforces

in the clearest and most simple manner possible.

OPINIONS OF THE PRESS.

" It is unquestionably a work of the highest excellence, rich in information, and perhaps fuller in details

than any text-book with which we are acquainted. The author has not merely treated of every ques-

tion which relates to the business of parturition, but ho has done so with judgment and ability."

Br-.tinh and Foreign Medico- Chirurgical Jttcieio.

"The translation of Dr. Bullock is remarkably well done. Wo can recommend this work to those

rially in in the subjects treated, and can especially recommend the American edition."

iftd I tit I Time* and (luzttte.

"The edition before us is one of unquestionable excellence. Every portion of it has undergone »

thorough revision, and no little modification ;
while copious and important additions have been made to

nea \\ every part of it. It is well and beautifully illustrated by numerous wood and lithographic

Msgruvrhgs, and, in typographical execution, will hear a favorable comparison with other works cf lh«'

-."- 'American Medical Journal.

" In the multitudinous collection of works devoted to the propagation of human beings, and to th<

detail' of parturition, none, in our estimation, bears any comparison to the work of Cazeaux, in it-

entire perfectnessj and if we were called upon to rely alone on one work on accouchtnents, our choio*

woul J fall upon the book before us without any kind of hesitation."— West. Jour, of Med. ar>i Surgery

u We do Dot hesitate to say, that it is now the most complete ami best treatise on the subject in th>

Rnglisb language"

—

Buffalo Medical Journal.

"We know of no work on this all important branch of our profession that wo can recommend to ttu

undent or pructitionei e guide before this."— Chicago Medical Journal,

"Among the many valuable treati ci on the science and art of obstetrics, the work of Cazeaux stnn'i?

pre-eminent." St. Lwtis Med. <nnl Surg, Jourua*.

'• M. i' H ; most complete we have ever seen upon tho inbjeot. It is well trannlatbu

*nd relicts great credit upon D~. Bllllook'l intelligence and industry."— N. A. Medico- Chirurg. Itcvinu



It is eminently a book which will teach the Student. —Practitioner.

It forms one of the most convenient, practical, and concise books yet

published on the subject.—London Lancet.

MEADOWS' MANUAL OF OBSTETRICS.

THE SECOND EEYISED AND ENLARGED EDITION.

WITH NUMEROUS ILLUSTRATIONS.

INCLUDING THE SIGNS AND SYMPTOMS OF PREGNANCY,
Obstetric Operations, Diseases of the Puerperal State, &c., &c. By

Alfred Meadows, M. D., Physician to the Hospital for Women, to

the General Lying-in Hospital, &c, &c. First American from the

Second London Edition. With numerous Illustrations. Price $3.00

In this new edition, .. .not merely is the practical treatment of Labor, and also of the Dis-

eases and Accidents of Pregnancy, well and clearly taught, but the anatomical machinery

of parturition is more effectively explained than in any other treatise that we remember;

besides this, the book is honorably distinguished among manuals of Midwifery by the ful-

ness with which it goes into the subject of the structure and development of the ovum. On
all questions of treatment, whether by medicines, by hygienic regimen, or by mechanical or

operative appliances, this treatise is as satisfactory as a work of manual size could be ; students

and practitioners can hardly do better than adopt it as their vade-mecum.— The Practitioner.

Upwards of ninety new engravings have been inserted in this edition, and, with a view to

facilitate reference, the author has furnished it with a very full and complete table of contents

and index. We can cordially recommend this manual as accurate and practical, and as con-

taining in a small compass a large amount of the kind of information suitable alike to the

student and practitioner.

—

London Lancet.

It is concise, well arranged, and remarkably complete, as a guide to the student during his

lecture term; and as a ready reference to the Physician, no work of similar character equals

it in value.

—

Buffalo Medical Journal.

The systematic arrangement of subjects, and the concise, practical style in which it is

written, make the work especially valuable as a student's manual, while a very full table

of contents and index renders it easily accessible as a work of reference.

—

Chicago Medical

Examiner.

There can be no doubt that this manual will be generally accepted as a brief, convenient,

and compendious guide to the study and practice of the Obstetric Art.

—

Richmond and
Louisville Medical Journal.

We cannot but feel that every teacher of obstetrics has good cause to congratulate himself

on being able to put in the hands of the student a book which contains so much valuable

and reliable information in so condensed a form.

—

Philadelphia Medical Times.

It is concisely and clearly written, and the information is on the whole on a level with the

most recent knowledge of the day.

—

British and Foreign Medical Review.

A work which embodies a larger amount of practical information than any other book on

the subject.

—

Pacific Medical and Surgical Journal.

It is with great gratification that we are enabled to class Dr. Meadows' Manual as a rare

exception, and to pronounce it an accurate, practical, and creditable work, and to unhesi-

tatingly recommend it to both student and practitioner.

—

American Journal of Obstetrics.

It is a book of decided merit: every page teems with sound, practical common sense, advice

and suggestions.

—

Kansas City Medical Journal.



SOELBERG WELLS ON THE EYE.

THE AUTHOR'S THIRD REVISED AND ENLARGED
EDITION, PRINTED IN LONDON UNDER HIS

IMMEDIATE SUPERINTENDENCE.

AND PUBLISHED IN THIS COUNTRY BY SPECIAL

ARRANGEMENT WITH HIM.

A TREATISE ON THE DISEASES OF THE EYE, illustrated

by Ophthalmoscopic Plates done in Chromo-Lithography, and nu-

merous Engravings on wood. By J. Soelberg Wells, Professor of

Ophthalmology in King's College, London; Ophthalmic Surgeon to

King's College Hospital, and Assistant Surgeon to the Royal London

Ophthalmic Hospital, &c, &c.

The Author's long experience in the treatment of Diseases of the Eye, together with the

unusual facilities possessed by him, as Professor of Ophthalmology, and as Surgeon to King's

College, and the Royal London Ophthalmic Hospital, has enabled him to make a most com-

plete and comprehensive work. It embodies all the most recent views in Ophthalmology, as

well as the newest operations upon the eye, fully illustrated. The Ofhthalmoscope and
ITS USE in the internal diseases of the eye receives, also, the fullest consideration, and is

illustrated by beautifully colored plates.

The rapid sale of the first and second editions, and its translation into the French and

German languages, has given the work a world-wide reputation as the best on the subject

in the English language.

Royal Octavo, Price, bound in cloth . . . . . $5.00
" " " leather 6.00

"Of all works in the English language on the subject, it is the best adapted to the wants

of the general practitioner. It is thoroughly up to date, well illustrated, readable, and

handy."— Edinburgh Medical Journal.

" We welcome the speedy appearance of a now edition of this comprehensive volume, and

congratulate the profession upon the opportunity it affords them of obtaining an encyclopedic

knowledge of eye disease in a single volume." — London Lancet.

"Of the work we may assuredly say that for English students and practitioners it is cer-

tainly the standard book on the subject. It is very complete, and the descriptions are clearly

and interestingly written." — British Medical Journal.

" The book contains an admirable, and, on the whole, succinct account of diseases of the

The additions have been most judiciously made. In every respect it is most reliable

authority." — Medical Tim** mid Cr./tfr.

"it iini-t now till the place formerly occupied by the classic works of Lawrence and

Mackenzie." — American Journal of Medical Sciences.

BY SAME AUTHOR.
ON LONG, SHORT, AND WEAK SIGHT, and their Treatment

1»\ tin- Scientific I e of Spectacles. Third Edition, Revised, with

Additions and Numerous Illustrations. Octavo Price . . #3.00



A COMPLETE TEXT-BOOK

ON DISEASES AND INJURIES OF THE EYE.

LINDSAY & BLAKISTON HAVE NOW READY,

The Diseases and Injuries of the Eye, their

Medical and Surgical Treatment,™*/* illustrations.

By George Lawson, F.R.C.S., Surgeon to the Royal London Ophthalmic

Hospital, and Assistant Surgeon to the Middlesex Hospital. In one volume,

royal 12mo. Price, $2.50

This Manual comprises a brief account of all the Medical and Surgical

Affections of the Eye, with the Treatment essential for their relief, each

subject being discussed in a separate section under its own peculiar head-

ing. The very favorable notices appended below attest its great value to

the student.

"We have been fully supplied in the last two or three years with systematic treatises

on diseases of the eye. But there seems still to be room for a clear, brief, and concise

yet practically full manual on modern ophthalmic medicine and surgery, such as

might serve for a text-book for students and a companion for the busy practitioner.

This Mr. Lawson has supplied, and supplied admirably well. Of his qualifications

for the task of producing such a work it would be superfluous to speak. He itj a
• Past Master ' on the subject, and while any work of his is sure of a favorable reception,

he has taught the profession to judge him by a high standard of excellency, and so

judged the book we now notice will certainly not disappoint its readers. Necessarily

brief and concise as to details, it is admirably clear and eminently practical. The
reader feels that he is in the hands of a teacher who has a right to speak with author-

ity, and who, if he may be said to be positive, is so from the fulness of knowledge

and experience, and who, while well acquainted with the writings and labors of other

authorities on the matters he treats of, has himself practically worked out what he

teaches."

—

London Medical Times and Gazette, Aug. 14, 1869.

"We congratulate Mr. Lawson on the production of such an excellent work on

ophthalmic diseases as this. Without depreciating the large and valuable treatises on

this subject that have recently appeared, we have long felt that a manual was wanted
which would serve as a text-book for students, and also should form a trustworthy guide

for practitioners in dealing with diseases of the eye. Well has Mr. Lawson supplied

this want. He has described the various affections of the eye, briefly but yet clearly,

and from the large experience he has acquired as surgeon to the Royal London Oph-
thalmic Hospital, Moorfields, he has made his work thoroughly practical. The profession

will find this manual just the sort of work they want on eye diseases, vhile (o (lie

student it will be invaluable as a text-book."

—

British Medical Journal, July 24, 1869

" This handy and beautifully printed volume is as good in the quality of its

contents as it is attractive 1,0 the eye. Mr. Lawson has long been known as an oph-

thalmic surgeon, he has enjoyed along experience, and he has the faculty of telling

his story clearly. He has here given us a manual of moderate size, in which the

practitioner will find short and clear descriptions and directions for the treatment of

every kind of eye disease. The work is sure to become very popular, and to enjoy «

large circulation "

—

Practitioner, Aug., 1809.



Hewitt's Diagnosis, Pathology, and Treatment of

the Diseases of Women.

THE THIRD EDITION NOW KEADY,

Revised, Enlarged, Rearranged, and Mostly Rewritten; with

Many New Illustrations. •

Price in Cloth $5.00. In Leather $6.00.

OPINIONS OF THE PRESS ON THE THIRD EDITION.

Tli 3 changes and additions which have been made, as well as the general rearrange-

ment of the whole subject matter, render this new edition an essentially new work.

—

Chicago Med. Examiner.

It forms a volume of 740 pages, numerously illustrated, and though called a new edition,

it is really a new work. The style is attractive and practical, the mechanical execution

of the work creditable, and as a reliable guide in the treatment of diseases peculiar to

women it has no superior.— Canada Lancet.

It now forms a complete and systematic treatise, admirable in arrangement, beautiful

in appearance, and rich in the wisdom that comes from ample experience, mature thought

and active industry.

—

Leavenworth Herald.

He has really rewritten the former edition, embodying his extensive clinical experi-

ence, making this edition a most complete and thorough work on all that pertains to the

pathology and treatment of diseases peculiar to women.

—

Cincinnati Medical News.

For those who desire full instruction and careful illustration in this department nothing

can equal the work before us; the philosophy of mechanics, and the modes of applica-

tion are fully presented.

—

Buffalo Medical and Surgical Journal.

It is unquestionably one of the most valuable guides to a correct diagnosis to be found

in the English language. —Richmond and Louisville Journal.

The latest, best, and most authoritative exponent of a well-defined bias that powerfully

affects a zealous class of gynecologists . . . We hail Dr. Graily Hewitt's work as the

line !i successor to Simpson's.

—

Brit. Med. Jour.

The style is clear and very readable, and it gives evidence throughout of honest hard

work ; not that of the office book-worm, but of the careful clinical observer.— Canada

Med. awl Surg. Jour.

KECENTLY PUBLISHED.

Dillnbcro;er's Handv-Book of the Treatment of

Women and Children's Diseases, according to the Vienna

Medical 8ch00l.

Part I. The Diseases of Women. Part. II. The Diseases of Children.

Translated from the Second German Edition, by P. NlCOL, M. I). One
volume 1 21110. Price . . . . . . . . #1.75

We noticed favorably the original of (his hand-book Bome months ago, and suggested thai

an English translation of it, with notes showing the inn in points wherein the practice of our

medical schools differs from thai al Vienna, mighl be well received. Mr. Nicol has now
I out this idea, ami we imagine thai many practitioners will he glad to possess this little

-il, which gives :> large mass ol practical hints respecting the treatmenl of discuses

which probably make up the larger halt of every-day practice. The translation is well

and correctly performed, and tic necei arj explanations of reference i" German medicinal

preparat a uith proper fulness. Tfu ftractUioncr,



New Book on Diseases ofWomen.
SECOND EDITION, REVISED AND ENLARGED.

Atthill's Clinical Lectures on Diseases Pecul-

iar tO Women. By Lombe Atthill, M.D., Fellow and

Examiner in Midwifery, King and Queen's College of Physicians:

Obstetric Physician to the Adelaide Hospital, and formerly Assistant

Physician to the Rotundo Lying-in Hospital. Demy Octavo, with

Illustrations. Now Ready. Price, $2.25

" This excellent little book has three great merits. It treats of very common diseases

which are generally very badly taught in our Schools. Secondly, it treats of them in

a thoroughly clinical and practical way ; and finally, without being too short, is a
compact book, calculated to be very useful to the practitioner. Dr. Atthill's practice,

if not original, is thoroughly independent, and he illustrates it with a copious quota-

tion of good cases. We commend the whole book to the careful attention of advanced
students and general practitioners." — Lancet, March 23, 1872.

" The lectures before us have the merit of calling attention to this important subject

with the voice of personal experience. Those on Menorrhagia, endo- Metritis, and
endo-Cervicitis, we would specially point out as worthy of note ; and, without endors-
ing the author's therapeutic treatment of those affections, we cannot but admire the

clearness of style and practical character of their literary treatment."— Glasgow
Medical Journal, May, 1872.

" These lectures form an admirable text-book for students. Dr. Atthill, as Examiner
in the Queen's University and College of Physicians of Ireland, discovered the utter

ignorance of the majority of students on the important subject of Diseases Peculiar to

Women. The publication of this little volume supplies a want that has long been felt

by students preparing for examination. In these lectures is to be found a clear and
concise summary of the clinical practice of the diseases peculiar to women. The work
is the result of large and accurate clinical observation, recorded in an admirably terse and
perspicuous style, and is remarkable for the best qualities of a practical guide to the

student and practitioner."— British Medical Journal, May 11, 1872.

"A most excellent though brief hand-book on the Diseases Peculiar to Women ; one
that cannot fail to be of great use to students, and that will guide them to a right

understanding of the cases brought before them in their hospital practice. Nor is

this all; to the busy practitioner this book will be of use in many an emergency, not

only assisting him in the recognition of the various forms of disease most frequently

met with, but also forming a safe and reliable guide to their treatment on sound and
scientific principles. We think Dr. Atthill has done good service in publishing his

lectures, and we strongly recommend them to the careful and attentive perusal of all

who wish to study the diseases of women." — Dublin Journal of Medical Science, Novem-
ber, 1871.

Acton on the Functions and Disorders of the

Reproductive Organs.
In Childhood, Youth, Adult Age, and Advanced Life, considered in their

Physiological, Social, and Moral Relations. By William Acton,
M. R. C. S., etc. Third American, from the Fifth London Edition.

Carefully revised by the author, with additions. Just ready. Octavo.

Price $3.00

To such of our readers as are not familiar with Acton's book, we may say that his plan em-
braces the consideration of topics ofgreat interest : such as are peculiar to childhood, embracing
its vices ; those peculiar to preeocity and included in masturbation ; similar inquiries pertaining
to youth and adult age, and so on through the stages of life with its inquiries. Indeed, we
may say that all those delicate matters pertaining to the male sexual conditions are treated in

this volume with singular care and intelligence— Lancet and Observer, October, 1871.



Byford on the Uterus, second edition.

On the Chronic Inflammation and Displacement of the Unimpregnatea
Uterus. A New, Enlarged, and ThorougJily Revised Edition, with

Numerous Illustrations. Now Ready. Oue volume. Octavo. $3.00

Prom Fordyce Barker, M.D., Professor of Obstetrics and Diseases of Women and Children

in Bellevue Hospital Medical College.

Some weeks ago 1 received a copy of your work on the Uterus. I have delayed
acknowledging the favor until I could give the book a careful perusal. I have just

finished a thorough reading of it. I feel personally indebted to you, not merely for the

cepj — which, of course, I should have bought — but for writing the book; and I think

you have laid the Profession in this country under a load of obligation by giving them
such a clear, concise, and practical treatise on a class of affections *hat even now is

very little understood by the greater majority.

From R. A. F. Penrose, M.D., Professor of Obstetrics in the University of Pennsylvania.

Accept my thanks for the copy of your new work which you so kindly sent me. I

have, as yet, not nad time to give it the careful study it merits; hut from the super-
ficial inspection I have made, I find much that is most, valuable.

From S. G. Hubbard, M.D., Professor of Obstetrics in Yale College., New Haven.

I was gratified by the receipt of your new work on the Uterus, and I thank you sin-

cerely for it. I have spent all my leisure in its examination, and have derived both
pleasure and profit from its perusal. It is commendable for its clearness and definite-

ness as well as for the great practical common sense which pervades it. I am sure that

it will prove a very useful treatise, not only to junior practitioners, but to those also

among us who, from not having devoted themselves to the treatment of uterine disease,

as a specialty, have neither time nor opportunity to make original investigations in this

department, and are not, therefore, perfectly at home in its practice.

From James P. White, Professor of Obstetrics and Diseases of Women and Children in the

University of Buffalo.

I have had time, as yet, to run over but few of the chapters of your work on the

Uterus; I am most happy, however, in being able to say that, so far as I have read, it

does credit to American authorship. It is concise and brief, and eminently practical.

The work was certainly a desideratum, and will be especially useful to practitioners

who can illy afford to purchase all or most of the works referred to in your preface. 1

i examine it with much interest, and, no doubt, often consult it with profit.

From G. S. Bedford, M.D., Professor of Obstetrics and Diseases of Women aud Children

in the University of New York.

On my return to the city I found on my table ;< Byford on the Uterus." The next day
I commenced perusing it, and have read it from cover to cover. I need not say that,

in my judgment, the book enhances your deserved reputation. You have, if my opin-

ion be worth anything, given the Profession an excellent work, and one that is sensible

and practical. Go on, my dear Doctor, and give us more of your experience. It is

what the Profession most needs — the experience of good and ripe minds.

RECENTLY PUBLISHED, THE SECOND EDITION OF

Byford's Practice of Medicine and Surgery.
Applied to the Diseases and Accidents Incident to Women. By W. H.
Byford, A.M., M.D., Professor of Obstetrics and Diseases of Women
and Children in the Chicago Medical College, <fcc, &c. The Second

Edition, Revised and Enlarged, with Additional Illustrations. One
volume. Octavo. ........ .$5.00

The rapid sale of the first edition of this book, which was exhausted in a little more
than s year, has enabled the author to carefully revise the whole work, add many im-

I

ements, and to make a large addition of new matter, without, however, materially

increasing the ize of the volume.

This work treats well-nigh all the diseases incident to women, diseases and aooidenta

of t lie vulva and perineum, -lone in t lie bladder, inflammation of the vagina, menstrua*

tion and Im-, the uterus and its ailments, ovarian tumor-. - of the mam*
puerperal convulsions, phlegmasia alba dolens, puerperal lever, &c. tta - tope ii

of the most extended character, yet the observations are ooncise but convey much
practical information. — London Lancet.



MEIGS AND PEPPER ON CHILDREN.

"The most thorough and Practical Work on the subject now before the

Profession."

THE PIPTH KEYISED AND IMPROVED EDITION NOW EEADY.

A PRACTICAL TREATISE on the DISEASES of CHILDREN.
By J. Forsyth Meigs, M. D., one of the Physicians to the Pennsylvania

Hospital, Consulting Physician to the Children's Hospital, &c, and

William Pepper, M. D., Physician to the Philadelphia Hospital, Fellow

of the College of Physicians, &c, &c. The Fifth Revised and Impro\ed

Edition. In one volume of over 900 royal octavo pages.

The fourth edition of this work was almost entirely rearranged. Several of the articles, as

those on Eclampsia, Chorea, and Parasitic Skin Diseases, were much enlarged ; others, on the

Diseases of the Stomach and Intestines, and that on Eczematous Affections, entirely rewritten.

In addition, articles were added upon the following important subjects:

Diseases of the Heart. Facial Paralysis.

Cyanosis. Rheumatism.

Diseases of the Crecum and Appendix. Diphtheria.

Intussusception. Mumps.
Chronic Hydrocephalus. Rickets.

Tetanus Nascentium. Tuberculosis.

Atrophic Infantile Paralysis. Infantile Syphilis.

Progressive Paralysis, with apparent Hy- Typhoid Fever,

pertrophy of the Muscles. * Sclerema.

The rapid sale of this edition has again made it necessary for the authors to thoroughly

revise the work, and make such additions that it will continue to represent fully, in its most
advanced state, the present condition of medicine as applied to Children's Diseases, and
retain that eminently practical character which the authors' long experience in this specialty

has given to it.

Price, handsomely bound in cloth, ..... $6.00
" leather, ... . . 7.00

a

The London Lancet, sj)eaking of it, says:

It is not necessary to say much, in the way of criticism, of a work so well known as " Meigs
on Diseases of Children," especially when it has reached a fourth edition. It contains more
than 900 good American pages, and is more encyclopsedial than clinical. But it is clinical,

and withal most effectually brought up to the light, pathological and therapeutical, of the

present day. Like so many other good American medical books, it marvellously combines a
risumS of all the best European literature and practice, with evidence throughout of good
personal judgment, knowledge, and experience. The book also abounds in exposition of

American experience and observation in all that relates to the diseases of children. We are

glad to add this work to our library. There are few diseases of children which it does not

treat of fully and wisely in the light of the latest physiological, pathological, and therapeu-

tical science.

RECENTLY PUBLISHED.

TANNER'S PRACTICAL TREATISE ON THE DISEASES
OF INFANCY AND CHILDHOOD. Third American Edition, Re-

vised and Enlarged. Price ....... $3.50

HILLIER'S CLINICAL TREATISE ON THE DISEASES OF
CHILDREN. Price $3.00



u The leading feature of litis book is its essentially practical character. v—
London Lancet.

Tanner's Practice of Medicine.

FIFTH AMERICAN, FROM THE SIXTH LONDON EDITION

ENLARGED AND THOROUGHLY REVISED.

JUST HEADY.
THE PRACTICE OF MEDICINE, by Thomas IIawkes Tanner,

M.D., Fellow of the Royal College of Physicians, Author of Tanner 1

*

Practical Treatise on the Diseases of Children, &c, &c. Fifth AmC'

Hear Edition, with a very large Collection of Formulae. One Volume,

Royal Octavo, containing over 1100 pages.

Price, handsomely bound in Cloth, . . $G 00

Leather, . 1 00

OOITTEITTS.
part 1. General Diseases.
" 2. Fevers.
M 3. Venereal Diseases.
" 4. Diseases of the Nervous System.
" 5. Diseases of the Organs of Respi-

ration and Circulation.
" 6. Diseases of the Thoracic Walls.
M 7. Diseases of the Alimentary Canal.
" 8. Diseases of the Liver.

" 9. Diseases of the Pancreas and
Spleen.

Part 10. Diseases of the Abdominal Walls.
" 11. Diseases of the Urinary Organs.
M 12. Diseases of the Uterine Organs.
" 13. Diseases of the Skin.
" 14. Diseases of Cutaneous Append-

ages.
" 15. Diseases of the Bloodvessels.
" 10. Diseases of the Absorbent System.

Appendix of Formulae
General Index.

"The rapidity with which edition after edition of this work has appeared and dis-

appeared is, on the whole, a true test of its merits. The fifth edition was, we believe,

a very large one, yet the book was for some time out of print before the present one

could be prepared. Dr. Tanner, has chosen his title well; his work is essentially one

on the practice of medicine in its widest sense, and it is in what relates to pure prac-

tice, as contradistinguished from the theory of medicine, that the book is strongest;

for it has been the author's aim to collect everything he could think of which would

aid the practitioner in the discharge of his duties. But it is not to men engaged in

the active discharge of the duties of their profession alone to whom the book is wel-

come. With the student, preparing himself to enter upon these duties, the book has

long been a favorite, chiefly, we believe, from the lucidity of its style and the character

of its substance. Other books there are, more eloquent and more recondite, but none

excel Dr. Tanner's work in these important features. All that is necessary to know

is here, disposed in such a manner as to admit of the readiest reference, and of being

most easily retained in the memory. Our limits will not admit of an extended review,

which would be out of place with regard to a book practically established as a standard.

It curries its own recommendation, and is its own bes( passport to general use. It has

been the result of very great labor— labor well spent : and i: appears in a form which

is creditable to its publishers as it is pleasing to those who have to use the book.—

British and Foreign Medico- Chirurgioal Reviciv, April, 1870.

"Dr. Tanner's works arc all essentially and thoroughly practical,— he never for on*

moment allows this utilitarian end to escape hil mental view. He aim- at teaching how

to recognize and how to cure disease, and in this he is thoroughly successful. It iv

indeed a wonderful mine of knowledge."— Medical Times and Gazelle, July, 1809.



SANDERSON AND FOSTER'S PHYSIOLOGICAL
HAND-BOOK. Elegantly Illustrated.

A HAND-BOOK FOR THE PHYSIOLOGICAL LABORATORY
Being Practical Exercises for Students in Physiology and Histology, by
E. Klein, M. D., Assistant Professor in the Pathological Laboratory

of the Brown Institution, London; J. Burdon-Sanderson, M.D.,
F.R.S., Professor of Practical Physiology in University College, Lon-

don ; Michael Foster, M.D., F.R.S., Fellow of and Prselector of Phy-

siology in Trinity College, Cambridge; and T. Lauder Brunton, M.D.,

D.Sc, Lecturer on Materia Medica in the Medical College of St. Bar-

tholomew's Hospital. Edited by J. Burdon-Sanderson.

This book is intended for beginners in physiological work. It is a book of methods, not a

compendium of the science of physiology, and consequently claims a place rather in the

laboratory than in the study. But although designed for workers, it will be found not the

less useful to those who desire to inform themselves by reading as to the extent to which the

science is based on experiment, and as to the nature of the experiments which chiefly deserve

to be regarded as fundamental.

The illustrations to the book, which consist of One Hundred and Twenty-Three Oc-

tavo pages, and include over Three Hundred and Fifty Figures, each having appro-

priate letter-press explanations attached with references to the Text, when necessary, are

bound in a separate volume for more convenient reference.

Price of the two volumes ....... $8.00
" The publication of this work marks an era in the history of Physiology in this country

and throughout the world, for there is indeed no other such work in any language. It

teaches the study of nature as nearly as possible under natural conditions.
" The four authors have each selected a definite division. Dr. Klein is solely responsible

for the Histological portion. This is characterized by a fulness of practical knowledge which is

very rare, and can only be attained by many years of study and inquiry. Dr. Sandkkson
for that relating to Heat, Circulation, and Respiration. This is most excellent; he deals
with a difficult subject, and has done so in a masterly May. Dr. Foster's subject is

the Muscles and Nerves, a subject not less interesting, but having, in many respects, a less

practical bearing. Dr. Brunton's is Digestion and Secretion, which is exceedingly good
and thoroughly practical. It is, upon the whole, a book of very great value. Its aim is essen-

tially practical. As a laboratory guide it has no equal."

—

London Medical Times and Gazette.

" The profession must feel deeply indebted to Dr. Sanderson and his coadjutors for the
ability with which this whole work is prepared, for the clearness of the descriptions, their

excellent arrangement, and judicious selection. The book is perfectly unique, and will prove
of equal value to both student and teacher."— London Lancet.

" No more useful aids to medical instruction have been supplied us in modern times than
these volumes furnish. They are the first fruits of the new education, the object of which is

to teach men to observe, think, and deduce, as well as to remember. We are told that the
book is intended for beginners in physiological work, but we believe there are no teachers of
physiology and histology in this country who would not teach with new enthusiasm by
making it their guide. We believe, moreover, that there is no other book, in any language,
so useful to teacher or student in the departments which it covers. For, in addition to the
fact that there is no single work in the German which covers so extended a field, there is,

even in those extant, a want of preciseness in the directions given which makes them un-
satisfactory to beginners."

—

Philadelphia Medical Times.

" We feel that we cannot recommend this work too highly. To those who are engaged in

physiological work as students or teachers, it will be almost indispensable; and to those who
ate not, a perusal of it will by no means be unprofitable. The execution of the plates leaves
nothing to be desired. They are mostly original ; their arrangement in a separate volume has
great and obvious advantages."— Dublin Journal of Medical Sciences.

" The authors of these volumes are masters of the subjects upon which they wrote. They
have devoted themselves to the laborious investigation of each physiological detail involving
manipulations, vivisections, chemical analysis, researches by the aid of the microscope, &<;.,

&c, and they have presented us with a collection of the most erudite and valuable practical

tises upon their respective subjects which can be found in the English language. It is

filled with practical detail and minute instruction."

—

Charleston Medical Journal and Review.



TROUSSEAU'S CLINICAL MEDICINE.
COMPLETE.

In Two Large Koyal Octavo Volumes,

EMBRACING ALL THE LECTURES CONTAINED IN THE FIVE

VOLUME EDITION AS ISSUED BY THE
SYDENHAM SOCIETY.

Price, handsomely bound in cloth $10.00

leather 12.00

Lectures on Clinical Medicine.
Delivered at the Hotel Dieu, Paris, by A. Trousseau, Professor of Clin-

ical Medicine to the Faculty of Medicine, Paris, &c, &c. Translated

from the Third Revised and Enlarged Edition by P. Victor Bazire,

M. D., London and Paris; and John Rose Cormack, M.D., Edinburgh,

F. R. S., &c. With a full Index, Table of Contents, &c.

Trousseau's Lectures have attained a reputation both in England and in this country far

greater than any work of a similar character heretofore written, and, notwithstanding but few

medical men could afford to purchase the expensive edition issued by the Sydenham Soci-

ety, it has had an extensive sale. In order, however, to bring the work within the reach of all

the profession, the publishers now issue this edition, containing all the lectures as contained

in the five volume edition, at one-half the price. The London Lancet, in speaking of the

work, says

:

" It treats of diseases of daily occurrence and of the most vital interest to the practitioner.

And we should think any medical library absurdly incomplete now which did not have
alongside of Watson, Graves, and Tanner, the ' Clinical Medicine' of Trousseau."

Some opinion of the great value of the work can be formed from the titles of the Lectures

as given below. A very full Table of Contents is furnished in each volume.

CONTENTS OF VOLUME ONE.

LECTURE 1. Small-pox. 2. Variolous Inoculation. 3. Cow-pox. 4. Chicken-pox. 5.

Scarlatina. 6. Measles, and in particular its unfavorable Symptoms and Complications. 7.

Rubeola. 8. Erythema Nodosum. V. Erythema Papulatum. 10. Erysipelas, and in par-

ticular Erysipelas of the Face 11. Mumps. 12. Urticaria. 13. Zona, or Herpes Zoster.

it. Sudoral Exanthemata. 15. Dothinenteria, or Typhoid Fever. 16. Typhus. 17. Mem-
branous Sore Throat, and in particular Herpes of the Pharynx; 18. Gangrenous Sore

Throat. 19. Inflammatory Sore Throat. 20. Diphtheria. 21. Thrush. 22. Specific Ele-

ment in Disease. T.'>. Contagion. 24. Ozaena. 25. Stridulous Laryngitis, or False Croup,

is of the Larynx. '21. Aphonia: Cauterization of the Larynx. 28. Dilatation of

the Bronchi, and Bronchorrhcea. 29. Haemoptysis. 80. Pulmonary Phthisis. 31. Gangrene
of the Lung. 32. Pleurisy: Paracentesis of the Chest. 33, Traumatic Effusion of Blood into

the Pleura: Paracentesis of the Chest. 34. Hydatids of the Lung. 35. Pulmonary Abscesses

and Peripneumonia Vomicae. 36. Treatment of Pneumonia. .'57. Paracentesis of the Peri-

cardium. 38. Organic Affections of the Heart. 89. On Venesection in Cerebral Hemor-

rhage and Apoplrw. 40. <>n Apoplectiform Cerebral Congestion, and its Relations to Epi-

lepsy and Eclampsia. 41. On Epilepsy. 42. On Epileptiform Neuralgia. 13. Infantile

Convulsions. 44. Eclampsia of Pregnant and Parturient Women. 45. On Tetany. 46. On
Chorea \~

. Senile Trembling and Paralysis A-gitaos. 18. Cerebral Fever. 49. Cross-

paralysis, or Alternate Hemiplegia. 50. Facial Paralysis, «>r Bell's Paralysis. 51. On
il Tandy lis.



CONTENTS OF VOLUME TWO.
Lecture 52. Alcoholism. 53. On Neuralgia. 54. Hydrophobia. 55. Asthma. 56

Hooping-Cough. 57. Angina Pectoris. 58. Exophthalmic Goitre, or Graves' Disease. 59.

Progressive Locomotor Ataxy. 60. Progressive Muscular Atrophy. 61. On Aphasia. 62.

Spermatorrhoea. 63. Nocturnal Incontinence of Urine. 64. Glucosuria: Saccharine Dia-

betes. 65. Polydipsia. 66. Cerebral Rheumatism. 67. Vertigo a Stomacho Lseso. 68. Dys-

pepsia. 69. Chronic Gastritis. 70. Simple Chronic Ulcer of the Stomach. 71. Diarrhoea
— Chronic Diarrhoea. 72. Infantile Cholera— Diarrhoea of Children. 73. Lactation, First

Dentition, and the Weaning of Infants. 74. Dysentery. 75. Constipation. 76. Fissure of

the Anus. 77. Intestinal Occlusions. 78. Hepatic Colic : Biliary Calculus. 79. Hydatid
Cysts of the Liver. 80. Malignant Jaundice. 81. Syphilis in Infants. 82. Gout. 83. Nodu-
lar Rheumatism, erroneously called Rheumatic Gout. 84. Acute Articular Rheumatism
and Ulcerating Endocarditis. 85. Marsh Fevers : Intermittent Fevers. 86. Rickets. 87.

True and False Chlorosis. 88. Cirrhosis. 89. Addison's Disease. 90. Leucocythsemia.

91. Adenia. 92. Amenorrhoea and Menorrhagic Fever. 93. Pelvic Hsematocele. 94. Puer-

peral Purulent Infection. 95. Phlegmasia Alba Dolens. 96. Perinephric Abscess. 97.

Perihysteric Abscess. 98. New Species of Anasarca the Sequel of Retention of Urine.

99. Movable Kidney. 100. Loosening of the Pelvic Symphyses. 101. Percussion. Index.

"The Clinical Lectures of Prof. Trousseau, in attractiveness of manner and richness of

thoroughly practical matter, worthily takes its place beside the classical lectures of Watson
and Graves. Very rarely it occurs that a book on medicine is met with so pleasant to read,

and so abundant in sound practical instruction. In reading Trousseau's book we feel as

though the learned, eloquent, accomplished teacher; the observant, suggestive, and accom-

plished physician, were speaking, viva voce. The remarkably graphic narrative of the cases

present true and impressive pictures of disease, and retain for the book that interest which is

generally limited to the living voice of the clinical teafcher. The reader sees Trousseau's

patients with him, listens to his remarks on their diseases, and applies to them individually

theprecej)ts inculcated and the pathological opinions set forth."— British Medical Journal.

" The work is full of the results of the richest natural observation, and is the production

of one Avho was enlightened enough to combine with new methods of investigation the vigor-

ous and independent ideas of the old physicians whom he so eloquently magnifies. It is an

extremely rich and valuable addition to the library of physicians and practitioners generally."

— London Lancet.

" This book furnishes an example of the best kind of clinical teaching. It deserves to be

popularized. We scarcely know of any work better fitted for presentation to a young man
when entering upon the practical work of his life. The delineation of the recorded cases is

graphic, and their narration devoid of that prolixity which, desirable as it is for purposes of

extended analysis, is highly undesirable when the object is to point to a practical lesson."

—

London Medical Times and Gazette.

"The publication of Trousseau's Lectures furnishes medical men with one of the best

practical treatises on disease as seen at the bedside. The conversational style adopted by

the author lends animation to the work, and the translator deserves credit for having so well

preserved the easy and ready style of the original."— British and Foreign Medico- Chirur-

gical Review.

" The great reputation of Prof. Trousseau as a practitioner and teacher of Medicine in all

its branches, renders the present appearance of his Clinical Lectures particularly welcome."

— Medical Press and Circular.

" A cVver translation of Prof. Trousseau's admirable and exhaustive work, the best book

of reference upon the Practice of Medicine." — Indian Medical Gazette.

The Sydenham Society's Edition of Trousseau can still be furnished

in sets, or in separate volumes, as follows:

Volumes I., II., and III., $5.00 each. Volumes IV. and V., $4.00 each.



NEW BOOKS, JUST READY.

PROF. AGNEW ON THE LACERATIONS OF THE FEMALE
PERINEUM, AND VESICO-VAGINAL FISTULA, their History and
Treatment, with numerous illustrations engraved on wood. By D.
Hayes Agnew, M.D., Professor of Surgery in the University of Penn-
sylvania, &c., &c. In one volume octavo. Price . . $2.00

PARKES' MANUAL OF PRACTICAL HYGIENE, the fourth
revised and enlarged edition, for Medical Officers of the Army,
Civil Medical Officers, Boards of Health, &c, &c. By Edward A.

Parkes, M.D., Professor of Military Hygiene in the Army Medical
School, &c, &c. With many Illustrations. One volume octavo.

Price ........... $6.00

" This work, previously unrivalled as a text-book for medical officers of the army, is now
equally unrivalled as a text-book for civil medical officers. The first book treats in succes-

sive chapters of water, air, ventilation, examination of air, food, quality, choice, and cooking
of food, beverages, and condiments; soil, habitations, removal of excreta, warming of houses,

exercise, clothing, climate, meteorology, individual hygienic management, disposal of the
dead, the prevention of some common diseases, disinfection, and statistics. The second
book is devoted to the service of the soldier, but is hardly less instructive to the civil officer

of health. It is, in short, a comprehensive and trustworthy text-book of hygiene for the
scientific or general reader." — London Lancet, July, 1873.

SIR HENRY THOMPSON ON THE PREVENTITIVE TREAT-
MENT OF CALCULOUS DISEASE, and the Use of Solvent Reme-
dies. By Sir Henry Thompson, F.R.C.S., &c. 161110. Price $1.00

COLES' MANUAL OF DENTAL MECHANICS, with an account
of the Material and Appliances used in Mechanical Dentistry. By A.

Oakley Coles, D.D.S. With 140 Illustrations. Price . . $2.50

This work has been prepared mainly as a TEXT-BOOK for the student, but its practical

character must certainly make it useful to every practitioner of Dentistry.

CLARKE'S TREATISE ON DISEASES OF THE TONGUE.
By W. Farlie Clarke, M.D., Assistant Surgeon to Charing Cross

Hospital, &c. With Lithographic and Woodcut Illustrations. Octavo.

Price ........... $5.00

It contains The Anatomy and Physiology of the Tongue, Importance of its Minute Exam-
ination, lis Congenita] Defects, Atrophy, Hypertrophy, Parasitic Diseases, Inflammation,
Syphilis and its effects, Various Tumors to which it is subject, Accidents, Injuries, tfce., &G.

HUCKXILL AND TUKE'S MANUAL OF PSYCHOLOGICAL
MEDICINE, containing the History, Nosology, Description, Statistics.

I) ignosis, Pathology, and Treatment of Insanity, with an Appendix >f

1 By J. C. Bucknill, M.D.,F.R.S., and Daniei H.Tuke, M.I>.

The Third Edition, Revised and Enlarged. One volume octavo.

COOPER'S DICTIONARY OF PRACTICAL SURGERY, and
Encyclopedia of Surgical Science. A New Enlarged and Revised Lon-

don Edition, in 2 vols, of over 1000 pages each. Price . $15.00



Recent Publications
BY

LINDSAY & BLAKISTON.
OO^XOO

AITKEN (william), M. D.,

Professor of Pathology in the Army Medical School, &c.

THE SCIENCE AND PRACTICE OF MEDICINE. THIRD
American, from the Sixth London Edition. Thoroughly Revised,

Remodelled, many portions Rewritten, with Additions almost equal to

a Third Volume, and numerous additional Illustrations, without any

increase in bulk or price. Containing a Colored Map showing the

Geographical Distribution of Disease over the Globe, a Lithographic

Plate, and nearly 200 Illustrations on Wood.
Two volumes, royal octavo, bound in cloth, price, . . $12.00
" " " " leather, . . 14.00

For eighteen months Dr. Aitken has been engaged in again carefully revising this Great
Work, and adding to it many valuable additions and improvements, amounting in the ag-

gregate almost to a volume of new matter, included in which will be found the adoption and
incorporation in the text of the " New Nomenclature of the Royal College of Physicians of
London;" to which are added the Definitions and the Foreign Equivalents for their English
names ; the New Classification of Disease as adopted by the Royal College of Physicians, &c.

The American editor, Meredith Clymer, M. D., has also added to it many
valuable articles, with special reference to the wants of the American Prac-
titioner.

The work is now, by almost universal consent, both in England and the United States,

acknowledged to be in advance of all other works on The Science and Practice of Medicine.

It is a most thorough and complete Text-book for students of medicine, following such a

systematic arrangement as will give them a consistent view of the main facts, doctrines, and
practice of medicine, in accordance with accurate physiological and pathological principles

and the present state of science. For the practitioner it will be found equally acceptable as

a work of reference.

ALLINGHAM (william), F. R. C. S.,

Surgeon to St. Mark's Hospital for Fistula, &c.

FISTULA, HEMORRHOIDS, PAINFUL ULCER, STRICT-
URE, PROLAPSUS, and other Diseases of the Rectum, their Diagnosis

and Treatment. Second Edition, Revised and Enlarged by the

Author. Price ......... $2.00

This book has been well received by the Profession ; the first edition sold rap-

idly ; the present one has been revised by the author, and some additions made,
chiefly as to the mode of treatment.

The Medical Press and Circular, speaking of it, says :
" No book on this special subject

can at all approach Mr. Allingham's in precision, clearness, and practical good sense."

The London Lancet : " As a practical guide to the treatment of affections of the lower
bowel, this book is worthy of all commendation."

The Edinburgh Monthly : " "We cordially recommend it as well deserving the careful study
of Physicians and Surgeons."
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ATTHILL (lombe), M. D.,

Fellow and Examiner in Midwifery, King and Queen's College of Physicians, Dublin.

CLINICAL LECTURES ON DISEASES PECULIAR TO WO-
MEN. Second Edition, Revised and Enlarged, with Six Lithographic
Plates and other Illustrations on Wood. Price . . . $2.25

The value and popularity of this hook is proved by the rapid sale of the first edition,

which was exhausted in less than a year from the time of its publication. It appeal's to

possess three great merits : First, It treats of the diseases very common to females. Second,
It treats of them in a thoroughly clinical and practical manner. Third, It is concise, orig-

inal, and illustrated by numerous cases from the author's own experience. His style is clear

and the volume is the result of the author's large and accurate clinical observation recorded
in a remarkable, perspicuous, and terse manner, and is conspicuous for the best qualities of
a practical guide to the student and practitioner. — British Medical Journal.

ALTHAUS (julius), M. D.,

Physician to the Infirmary for Epilepsy and Paralysis.

THIRD ENLARGED EDITION, 146 ILLUSTRATIONS.

A TREATISE ON MEDICAL ELECTRICITY, Theoretical and
Practical, and its Use in the Treatment of Paralysis, Neuralgia, and other

Diseases. Third Edition, Enlarged and Revised, with One Hundred
and Forty-six Illustrations. In one volume octavo. Price . $6.00

ADAMS (william), F. R. C.S.,

Surgeon to the Royal Orthopedic and Great Northern Hospitals,

CLUB-FOOT: ITS CAUSES, PATHOLOGY, AND TREAT-
MENT. Being the Jacksonian Prize Essay of the Royal College of

Surgeons. A New Revised and Enlarged Edition, with 106 Illustrations

engraved on Wood, and Six Lithographic Plates. A large Octavo
Volume. Price ......... $6.00

ADAMS (robert), M.D.,
Regius Professor of Surgery in the University of Dublin, &c, &c.

RHEUMATIC GOUT, or CHRONIC RHEUMATIC ARTHRI-
TIS OF ALL THE JOINTS. The Second Edition. Illustrated by
numerous Woodcuts, and a quarto Atlas of Plates. 2 Volumes.

Price #8.50

BASHAM (w. r.), M. D., F. R. C. P.,

Senior Physician to the Westminster Hospital, &c.

AIDS TO THE DIAGNOSIS OE DISEASES OF THE KID-
MAS. With Ten large Plates. Sixty Illustrations. Price . $2.00

Dr. Basham has been accustomed to make accurate notes and "drawings of every case of

r'-iKil comingunder his notice. Thin volume contains a selection of the most important
of Hi . with microscopical illustrations and letter-press descriptions, showing an
amount of clinical experience thai must prove of great value to those of the profession who
have not had 1 imilar opportunities,
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BLACK (D. CAMPBELL), M. D.,

L. R. C. S. Edinburgh, Member of the General Council of the University of Glasgow, &.c, &c,

THE FUNCTIONAL DISEASES OF THE RENAL, URINARY,
and Reproductive Organs, with a General View of Urinary Pathology.

Price $ 2 -5°
CONTENTS.

Chap. 1. On the Conditions that affect the

Secretion ofthe Urine, with special

reference to Suppression.

2. Retention of Urine; its Varieties,

Causes, and Treatment.
3. Irritable Bladder, Strangury.

Chap. 4. On the Pathology and Treatment of

Nocturnal Enuresis, and Spermatic
Incontinence.

" 5. Sterility in the Male.
" 6. Male Impotence.
" 7. Anomalous Urethral Discharges.

The style of the author is clear, easy, and agreeable, . . . his work is a valuable contri-

bution to medical science, and being penned in that disposition of unprejudiced philosophical

inquiry which should always guide a true physician, admirably embodies the spirit of its

opening quotation from Professor Huxley.— Philada. Med. Times.

BEASLEY (henry).

THE BOOK OF PRESCRIPTIONS. Containing over 3000
Prescriptions, collected from the Practice of the most Eminent Physi-

cians and Surgeons— English, French, and American; comprising also

a Compendious History of the Materia Medica, Lists of the Doses of all

Officinal and Established Preparations, and an Index of Diseases and
their Remedies. Fourth Edition, Revised and Enlarged. Price, $2.50

This new edition of Dr. Beasley's Prescription Book, although presented in a much more
compact form and at a greatly reduced price, has been thoroughly revised, and an account
of all the new medicines lately introduced, with the formulas of the new Pharmacopoeias
added. Carefully selecting from the mass of materials at his disposal, the author has aimed
to compile a volume sufficiently comprehensive, in which both physician and druggist,

prescriber and compounder, may find under the head of each remedy the manner in which
that remedy may be most effectively administered, or combined with other medicines in the

treatment of disease. The alphabetical arrangement of the book renders this easy. A short

description of each medicine is also given, and a list of the doses in which its several pre-

parations may be prescribed.

BY SAME AUTHOR.
THE POCKET FORMULARY: A Synopsis of the British and

Foreign Pharmacopoeias. Ninth Revised Edition. Price . $2.50

THE DRUGGIST'S GENERAL RECEIPT BOOK and VETERI-
NARY FORMULARY. Seventh Edition. Price. . . #3.50

BEALE (lionel s.), M. D.

DISEASE GERMS: AND ON THE TREATMENT OF DIS-
EASES CAUSED BY THEM.

Part I.— SUPPOSED NATURE OF DISEASE GERMS.
Part II. — REAL NATURE OF DISEASE GERMS.
Part III. — THE DESTRUCTION OF DISEASE GERMS.

Second Edition, much enlarged, with Twenty-eight full-page Plates,

containing 117 Illustrations, many of them colored. Demy Octavo.

Price $5-oo

This new edition, besides including the contents revised and enlarged of the two former

volumes published by Dr. Beale on Disease Germs, has an entirely new part added on " The
Destruction of Disease Germs."
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BEALE (lionel s.j, M. D., F. R. S.

BIOPLASM. A Contribution to the Physiology of Life, or an Intro-
duction to the Study of Physiology and Medicine, for Students. With
Numerous Illustrations. Price ...... $3.00

This volume is intended as a Text-Book for Students of Physiology, explaining the
nature of some of the most important changes which are characteristic of and peculiar to

living beings.

BY SAME AUTHOR.
PROTOPLASM, OR MATTER AND LIFE. Third Edition, very

much Enlarged. Nearly 350 pages. 16 Colored Plates. One volume.
Price . . . . . . . . . . $5-°°

Part I. DISSENTIENT. Part II. DEMONSTRATIVE. Part III. SUGGESTIVE.
This work contains : 1. Critical remarks on the life-theories advocated by Odling, Bence

Jones, Grove, Owen, Huxley, Bennett, Bastian, Tyndall, Bain, Herbert Spencer, Darwin, and
others. 2. A full account of the author's own conclusions on the nature of life, and a state-

ment of the facts and observations upon which they are based. 3. Many arguments against
the scientific materialism of the day, and concludes with 4. A criticism on the theory of
life advocated by Strauss in" The Old Faith and the New."

BIDDLE (john b.), M. D.,

Professor of Materia Medica and Therapeutics in the Jefferson Medical College, Philadelphia, &c.

MATERIA MEDICA, FOR THE USE OF STUDP:NTS. With
Illustrations. Fifth Edition, Revised and Enlarged. Price $4.00

This new and thoroughly revised edition of Professor Biddle's work has incorporated in

it all the improvements as adopted by the New United States Pharmacopoeia just issued. It

is designed to present the leading facts and principles usually comprised under this head as

wet forth by the standard authorities, and to fill a vacuum which seems to exist in the want
of an elementary work on the subject. The larger works usually recommended as text-books
in our Medical schools are too voluminous for convenient use. This will be found to contain,

in a condensed form, all that is most valuable, and will supply students with a reliable guide
to the course of lectures on Materia Medica as delivered at the various Medical schools in

the United States.

BLOXAM (c. l.)
(

Professor of Chemistry in King's College, London,

CHEMISTRY, INORGANIC AND ORGANIC. With Experi-
ments and a Comparison of Equivalent and Molecular Formulae. With
276 Engravings on Wood. Second Edition, carefully revised. Octavo.

Price .......... $4.50

The author has endeavored in this new edition of his work to supply a book sufficiently

comprehensive for those studying the science as a branch of general education. He has also

devoted special attention to Metallurgy and some other branches of applied Chemistry, in

order to adapt it to the wants of practical men. His pages arc crowded with facts and experi-

ments, well chosen, and many of them quite new even to scientific men.

CHAVASSE (p. henry), F.R.C.S.,
Author of Advice to a Wife, Advice to a Mother, &.c.

APHORISMS ON THE MENTAL CULTURE AND TRAIN-
ING OF A CHILD, and on various other subjects relating to Health
and Happiness. Addressed to Parents. Price . . . #i-5o

f)r. Chava^r's works have been very favorably received and had b large circulation, the
value of Ids advice to w 1 V ks and MOTHERS having thus been very generally recognized.
This hook is ;i sequel or companion to them, and it will he found both vsduahle ami important

lo all who have the care of families, and who want to bring tip their children to become useful

lien and women. It fa lull of fresh thoughts and graceful illustrations.
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CLARK (f. le gros), F. R. S.,

Senior Surgeon to St. Thomas's Hospital.

OUTLINES OF SURGERY AND SURGICAL PATHOLOGY,
including the Diagnosis and Treatment of Obscure and Urgent Cases,

and the Surgical Anatomy of some Important Structures and Regions,
Assisted by W. W. Wagstaffe, F. R. C. S., Resident Assistant-Surgeon

of, and Joint Lecturer on Anatomy at, St. Thomas's Hospital. Second
Edition, Revised and Enlarged. Price .... $3.00

This edition brings the work up to the highest level of our present knowledge, incorporat-
ing all that is sound and recent in Physiology so far as it relates to subjects requiring its

aid. It is not alone an admirable exposition of the principles of Surgery, but a trusty guide
to the emergencies of Practice. We cannot too highly estimate the ability to condense and
the results of a ripened experience furnished to us here in a readable and practical form.—
Med. Times and Gazette.

COOLEY (a. j.).

CYCLOPEDIA OF PRACTICAL RECEIPTS. Containing Pro-
cesses and Collateral Information in the Arts, Manufactures, Profes-

sions, and Trades, including Medicine, Pharmacy, and Domestic
Economy; designed as a General Book of Reference for the Manufac-
turer, Tradesman, Amateur, and Heads of Families. The Fifth Edi-

tion, Revised and partly Rewritten by Richard V. Tuson, F.C.S., &c.
Over 1000 royal-octavo pages, double columns. With Illustrations.

Price . . . . . . . . . $10.00

Every part of this edition has been subjected to a thorough and complete revision by the

editor, assisted by other scientific gentlemen. In the chemical portion of the book, every
subject of practical importance has been retained, corrected, and added to; to the name of

every substance of established composition a formula has been attached; while to the Phar-
maceutist its value has been greatly increased by the additions which have been made from
the British, Indian, and United States Pharmacopoeias.

CAZEAUX (p.). M. D.,

Adjunct Professor of the Faculty of Medicine, Paris, etc.

A THEORETICAL AND PRACTICAL TREATISE ON MIDWIFERY,
including the Diseases of Pregnancy and Parturition. Translated from
the Seventh French Edition, Revised, Greatly Enlarged, and Improved,
by S. Tarnier, Clinical Chief of the Lying-in Hospital, Paris, etc.,

with numerous Lithographic and other Illustrations. Price, in Cloth,

$6.50; in Leather, $7.50.
M. Cazeaux's Great Work on Obstetrics has become classical in its character, and almost

an Encyclopaedia in its fulness. Written expressly for the use of students of medicine, its

teachings are plain and explicit, presenting a condensed summary of the leading principles
established by the masters of the obstetric art, and such clear, practical directions for the
management of the pregnant, parturient, and puerperal states, as have been sanctioned by
the most authoritative practitioners, and confirmed by the author's own experience.

DOBELL (horace), M. D.,

Senior Physician to the Hospital.

WINTER COUGH (CATARRH, BRONCHITIS, EMPHYSEMA,
ASTHMA). Lectures Delivered at the Royal Hospital for Diseases of the
Chest. New and Enlarged Edition, with Colored Plates. Octavo.
Price #3.50

This work has been thoroughly revised. Two new Lectures have been added— viz.,

Lecture IV., "On the Natural Course of Neglected Winter Cough; and on the Interdepen-
dence of Winter Cough with other Diseases ;

" Lecture IX., " On Change of Climate in Winter
Cough." Also additional matter on Post-nasal Catarrh, Ear-Cough, Artificial Inspiration as
a means of Treatment, Laryngoscopy, New Methods and Instruments in Treating of Emphy-
sema, a good Index, and Colored Plates, with appended Diagnostic Physical signs.
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DALBY (w. b.), F.R.C.S.,

Aural Surgeon to St. George's Hospital.

LECTURES ON THE DISEASES AND INJURIES OF THE
EAR. Delivered at St. George's Hospital. With Illustrations.

Price $1-5°

This admirable little volume by Mr. Dalby, the accomplished aural surgeon to St. George's

Hospital, consists of eleven lectures delivered by him at that institution. With a modest

aim, this work, the latest issued by the English press on Aural Surgery, is happy in concep-

tion and pleasantly written ; further, it shows that its author is thoroughly au fait in his

specialty. The subject of which the volume treats is handled in a terse style, and this, if

we mistake not, will make it acceptable to the student and practitioner who have a just

horror of unnecessary details. In conclusion, we hope that we have succeeded in interesting

our readers in the volume. We cordially recommend it as a trustworthy guide in the treat-

ment of the affections of the ear. The book is moderate in price, beautifully illustrated by

wood-cuts, and got up in the best style.— Glasgow Medical Journal.

ELLIS (EDWARD), M.D.
Physician to the Victoria Hospital for Sick Children, &c.

A PRACTICAL MANUAL OF THE DISEASES OF CHIL-
DREN, with a Formulary. Second Edition, Revised and Improved.

One volume. . . . . . . . . . $2.75

The author, in issuing this new edition of his book, says : "I have very carefully revised

each chapter, adding several new sections, and making considerable additions where the

subjects seemed to require fuller treatment, without, however, sacrificing conciseness or

unduly increasing the bulk of the volume."

FOTHERGILL (j. milner), M.D.

THE HEART AND ITS DISEASES, AND THEIR TREAT-
MENT. With Illustrations. Octavo. Price . . . #5.00

This work gives to the reader a concise view of Cardiac Diseases, uniting the most recent
Information as to the cause of heart-disease, with German Pathology and the latest advances
in Therapeutics. It is designed to fill the gap between our standard works and the present
position of our knowledge in diseases of the heart.

BY SAME AUTHOR.
DIGITALIS. Its Mode of Action and its Use, illustrating the

Effect of Remedial Agents over Diseased Conditions of the Heart.

Price . . . . . . . . . . . $1.25

GANT (FREDERICK J.), F. R. C. S.,

Surgeon to the Royal Free Hospital, &c.

THE IRRITABLE BLADDER. Its Causes and Curative Treat-
ment; including a Practical View of Urinary Pathology, Deposits, and

Calculi. Third Edition 1 Revised and Enlarged. With New Illustra-

tions. Pn< c ......... #2.50

The fad that a third edition of this hook has been required seema to be sufficient proof
of itfl value The author has carefully revised and added ssueh additional matter as to make
it more complete and practically useful.
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DAWSON (g.), M. A., PH. D.
Lecturer on Photography in King's College, London.

HARDWICK'S MANUAL OF PHOTOGRAPHIC CHEMISTRY
With Engravings. Eighth Edition. Edited and Re-arranged by G.
Dawson, Lecturer on Photography, &c, &c. i2mo. . $2.oa

The object of the Editor has been to give practical instruction in this fascinating art, and
to lead the novice from first principles to the higher branches, impressing him with the value
of care and exactness in every operation.

HARLEY (george), M. D., F. R. C. P.,

Physician to University College Hospital.

THE URINE AND ITS DERANGEMENTS: With the Applica-
tion of Physiological Chemistry to the Diagnosis and Treatment of

Constitutional as well as Local Diseases; being a Course of Lectures

delivered at University College. With Engravings. Price $2.75

CONTENTS.
1. What is Urine?
2. Changes in the Composition of the Urine,

induced by Food, Drink, Medicine, and
Disease.

3. Urea, Ammonsemia, Uraemia.
4. Uric Acid.
5. Hippuric Acid, Chloride of Sodium.
6. Urohaematin, Abnormal Pigments in Urine.

7. Phosphoric Acid, Phosphatic Gravel and
Calculi.

8. Oxalic Acid, Oxaluria, Mulberry Calculi.

9. Inosite in Urine, Creatin and Creatinine,

Cholesterin, Cystin, Xanthin, Leucin,
Tyrosin.

10. Diabetes Mellitus.

11. Albuminuria.

On the whole, we have here a valuable addition to the*library of" the practising physician;

not only for the information which it contains, but also for the suggestive way in which
many of the subjects are treated, as well as for the fact that it contains the ideas of one who
thoroughly believes in the future capabilities of Therapeutics based on Physiological facts,

and in the important service to be rendered by Chemistry to Physiological investigation.

American Journal of the Medical /Science.

HABERSHON (s. o.), M. D.,

Physician to Guy's Hospital, &c.

ON THE DISEASES OF THE LIVER. Their Pathology and
Treatment. Being the Lettsonian Lectures, delivered at the Medical
Society of London, 1872. Price ..... $ I -5°

These Lectures contain within a brief compass a large amount of information and many
practical suggestions that cannot fail to be of great value to every practitioner.

Dublin Medical Journal.

HEWITT (graily), M. D.,

Physician to the British Lying-in Hospital, and Lecturer on Diseases of Women and Children, &c.

THE DIAGNOSIS, PATHOLOGY, AND TREATMENT OF
DISEASES OF WOMEN, including the Diagnosis of Pregnancy.
Founded on a Course of Lectures delivered at St. Mary's Hospital

Medical School. The Third Edition, Revised and Enlarged, with

new Illustrations. Octavo. Price in Cloth . . . $5. 00
" Leather . . . 6.00

This new edition of Dr. Hewitt's book has been so much modifier!, that it may be considered
substantially a new book ; very much of the matter has been entirely rewritten, and the whole
work has been rearranged in such a manner as to present a most decided improvement over
previous editions. Dr. Hewitt is the leading clinical teacher on Diseases ofWomen in London,
and the characteristic attention paid to Diagnosis by him has given his work great popularity

there. It may unquestionably be considered the most valuable guide to correct Diagnosis to

be found in the English language. 7



HEWSON (addinell,) M. D.
Attending Surgeon Pennsylvania Hospital, &c.

EARTH AS A TOPICAL APPLICATION IN SURGERY.
Being a full Exposition of its use in all the Cases requiring Topical

Applications admitted in the Surgical Wards of the Pennsylvania Hospi-
tal during a period of Six Months. With Four full-page Illustrations.

CONTENTS.
Preface; Introduction; Histories of Cases ; Comments as to the Effects of the Contact of

the Earth ; Its Effects on Pain; Its Power as a Deodorizer; Its Influence over Inflammation

;

Its Influence over Putrefaction; Its Influence over the Healing Processes; Modus Operandi
of the Earth ; As a Deodorizer and other Putrefaction ; In its Effects on Living Parts.

Price, $2.50

It presents the results of researches by the author into the action of Earth as a surgical

dressing, and embraces the histories of over ninety cases which occurred in the wards of the

Pennsylvania Hospital some three years since, but whose publication has been delayed, for

the double purpose of weighing them by subsequent experience, and of interpreting their

meaning by a careful study of the various subjects which they involve.

HODGE (hugh l), M.D.
Emeritus Professor in the University of Pennsylvania.

HODGE ON FOETICIDE, OR CRIMINAL ABORTION.
Fourth Edition. Price, in paper covers, .... $0.30

" flexible cloth, .... 0.50

This little book is intended to place in the hands of professional men and others the means
of answering satisfactorily and intelligently any inquiries that may be made of them in con-

nection with this important subject.

KX

HOLDEN (edgar), A. M., M. D.,

Of Newark, New Jersey.

CONTAINING THREE HUNDRED ILLUSTRATIONS.

THE SPHYGMOGRAPH. Its Physiological and Pathological In-

dications. The Essay to which was aAvarded the Stevens Triennial

Prize in the College of Physicians and Surgeons in New York, April,

1873. Illustrated by Three Hundred Engravings on Wood. One vol-

ume octavo. Price. ........ $

LEBER & ROTTENSTEIN (drs.).

DENTAL CARIES AND ITS CAUSES. An Investigation into

the Influence of Fungi in the destruction of the Teeth, translated by
Thomas H. Chandler, D.M.D., Professor of Mechanical Dentistry in

the Dental School of Harvard University. With Illustrations. Octavo.

Price . . . . . . . . . . . $1-50

This work i^ now considered the best and most elaborate work on Dental Caries. It is

everywhere quoted and relied upon jis authority by the profession, who have seen it in the

original, and by authors writing on the Bubject.

LEGG (j. wickham), M. D.
Member of the Royal College of Physicians, &c.

A GUIDE TO THE EXAMINATION OF THE URINE. For
the Practitionerand Student. Third Edition. 161110. Cloth. Price, $0.75

Dr. Legg's little manual hasmel with remarkable success; the speedy exhaustion of two
editions nai enabled tli<- author i" make certain emendations which add neatly to its value.

it oan confidently he commended t<> the student ai a sale and reliable guide.
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LEWIN (dr. george).
Professor at the Fr.-Wilh. University, and Surgeon-in-Chief of the Syphilitic Wards and Skin Diseases of

the Charity Hospital, Berlin.

THE TREATMENT OF SYPHILIS by Subcutaneous Sublimate
Injections. With a Lithographic Plate illustrating the Mode and Proper
Place of administering the Injections, and of the Syringe used for the

purpose. Translated by Carl Prcegler, M.D., late Surgeon in the

Prussian Service, and E. H. Gale, M.D., late Surgeon in the United
States Army. Price ........ $2.25

The great number of cases treated, some fourteen hundred, within a period of four years,

in the wards of the Charity Hospital, Berlin, only twenty of which were returned on
account of Syphilitic relapses, certainly entitles the method of treatment advocated by this

distinguished syphilographer to the attention of all physicians under whose notice syphilitic

cases come.

LIZARS (john), M.D.
Late Professor cf Surgery in the Royal College of Surgeons, Edinburgh.

THE USE AND ABUSE OF TOBACCO. From the Eighth
Edinburgh Edition. 121110. Price, in flexible cloth, . $0.60

This little work contains a"History of the introduction of Tobacco, its general characteris-

tics; practical observations upon its effects on the system; the opinion of celebrated profes-

sional men in regard to it, together with cases illustrating its deleterious influence, &c, &c.
»<>•

MACNAMARA (a).
Surgeon to the Ophthalmic Hospital, and Professor of Ophthalmic Medicine in the Medical College, Calcutta.

MANUAL OF THE DISEASES OF JHE EYE. The Second
Edition, carefully Revised; with Additions, and numerous Colored
Plates, Diagrams of the Eye, many Illustrations on Wood, Snellen's

Test Types, &c, &c. Price . . . . . $5-°°
" This work when first published took its place in medical literature as the most complete,

condensed, and well-arranged manual on ophthalmic surgery in the English language.
Arranged especially for medical students, it became, however, the work of reference for the
busy practitioner, who could obtain nearly all that was best worth knowing on this subject,

tersely stated, and easily found by the aid of the excellent marginal notes on the contents
of the paragraphs."— Philadelphia Medical Times.

MACKENZIE (morell), M. D.
Physician to the Hospital for Diseases of the Throat, London, &c.

GROWTHS IN THE LARYNX. Their History, Causes, Symp-
toms, Diagnosis, Pathology, Prognosis, and Treatment. With Reports
and Analysis of One Hundred Consecutive Cases treated by the Author

;

and a Tabular Statement of every published case treated since the in-

vention of the Laryngoscope. With numerous Colored and other

Illustrations. Octavo. Price ...... $3.00
Dr. Mackenzie's position has given him great advantages and a large experience in the

treatment of Diseases of the Throat, and for many years he has been regarded as a leading
authority in this department of Surgery. The Illustrations have been prepared with great
care and expense.

OTHER WORKS BY SAMS AUTHOR.
THE LARYNGOSCOPE IN DISEASES OF THE THROAT.

With an Appendix on Rhinoscopy, and an Essay on Hoarseness and
Loss of Voice. With Additions by J. Solis Cohen, and Numerous
Illustrations on WT

ood and Stone. Price . . . . $3. 00

PHARMACOPCEIA
1

OF THE HOSPITAL for Diseases of the
Throat; with One Hundred and Fifty Formulae for Gargles, &c, &c.
Price $1-25
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MAUNDER (c. f.), F.R.C.S.
Surgeon to the London Hospital; formerly Demonstrator of Anatomy at Guy's Hospital.

OPERATIVE SURGERY. Second Edition, with One Hundred
and Sixty-four Engravings on Wood.

CONTEXTS.
Chap. 1. Compress, Splint, Bandage Strap- Chap. 7. Operations on the Surface of the

ping. Body.
«<

2. Ligature. tt
8. Amputation.

«<
3. Operations on the Vascular System. tt

9. Lower Extremity.
<<

4. Operations on Arteries. ti
10. Upper ditto.

«
5. Ligature of special ditto. a

11. Special Operations.
<<

6. Operations on the Bones.

Price • . i • • • • Jp2. KO

MARTEN (TOHN H.).

Author of Microscopic Objects, &c,

A MANUAL OF MICROSCOPIC MOUNTING. With Notes on
the Collection and Examination of Objects, and upwards of One Hun-
dred Illustrations on Stone and Wood, drawn by the Author.

Price ........... $3.00
" This hook is more than its title indicates. It gives a description of the apparatus neces-

sary for microscopical research, as well as the met hods of preparation and preserving the
various objects. It is a complete and well-illustrated work on its subject, which is daily
becoming more valuable to the scientist and more cultivated as an elegant and interesting

study."— Scientijic American.

MEADOWS (alfred), M. D.
Physician to the Hospital for Women, and to the General Lying-in Hospital, &c.

MANUAL OF MIDWIFERY. A New Text-Book. Including the
Signs and Symptoms of Pregnancy, Obstetric Operations, Diseases of

the Puerperal State, &c, &c. First American from the Second London
Edition. With numerous Illustrations. Price . . . $3.00

This book is especially valuable to the Student as containing in a condensed form a large

amount of valuable information on the subject which it treats. It is also clear and methodi-
cal in its arrangement, and therefore useful as a work of reference for the practitioner. The
Illustrations are numerous and well executed.

MILLER (james), F.R.C.S.
Professor of Surgery University of Edinburgh.

ALCOHOL, ITS PLACF AND POWFR. From the Nineteenth
Glasgow Edition. 121110. Cloth flexible. Price-. . . $0.75

This Work was prepared by Professor Miller ai the special request of the Scottish Tcmper-
Buee League, who were anxious to have a work «>i high authority, presenting the medical
view of the .suhject that could he freely disseminated among all classes,

NORRIS (GEORGE W.), M.D.
Late Surgeon to the Pennsylvania Hospital, &c.

CONTRIBUTIONS TO PRACTICAL SURGFRY, including

numerous Clinical Histories, Drawn from a Hospital Service of Thirty

Years. In one volume, Octavo. Price..... $4.00
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RINDFLEISCH (dr. edward).
Professor of Pathological Anatomy, University of Bonn,

TEXT-BOOK OF PATHOLOGICAL HISTOLOGY. An Intro-

duction to the Study of Pathological Anatomy. Translated from the

German, by Wm. C. Kloman, M.D., assisted by F. T. Miles, M.D.,
Professor of Anatomy, University of Maryland, &c, &c. Containing

Two Hundred and Eight elaborately executed Microscopical Illustra-

tions. Octavo. Price, bound in Cloth, .... $6.00
" " Leather, . . . .7.00

This is now confessedly the leading book, and the only complete one on the .subject in

the English language. The London Lancet says of it :
" Rindfleisch's work forms a mine

which no pathological writer or student can afford to neglect, who desires to interpret aright

pathological structural changes, and his book is consequently well kuown to readers of Ger-

man medical literature. What makes it especially valuable is the fact that it was originated,

as its author himself tells us, more at the microscope than at the writing-table. Altogether
the book is the result of honest hard labor. It is admirably as well as profusely illustrated,

furnished with a capital Index, and got up in a way that is worthy of what must continue

to be the standard book of the kind."

ROBERTS (FREDERICK T.)., M. D., B. Sc.

Assistant Physician and Teacher of Clinical Medicine in the University College Hospital; Assistant Physician

Brompton Consumption Hospital, &c.

A HAND-BOOK OF THE THEORY AND PRACTICE OF
MEDICINE; One volume medium octavo, containing over 1000

pages. Price . . . . .
*

. . . $5.00.

This work has been prepared mainly for the use of Students, and its object is to

present in as condensed a form as the present extent of Medical Literature will permit,

and in one volume, such information with regard to the Principles and Practice of

Medicine, as shall be sufficient not only to enable them to prepare for the various

examinations which they may have to undergo, but also to guide them in acquiring

that Clinical Knowledge which can alone properly fit them for assuming the active

duties of their profession. The work is also adapted to the wants of very many
members of the profession who are already busily engaged in general Practice, and

consequently have but little leisure and few opportunities for the perusal of the larger

works on Practice or of the various special monographs.

REYNOLDS (j. russell), M. D., F. R. S.,

Lecturer on the Principles and Practice of Medicine, University College, London.

LECTURES ON THE CLINICAL USES OF ELECTRICITY.
Delivered at University College Hospital. Second Edition, Revised
and Enlarged. Price ........ $

RYAN (MICHAEL), M. D.
Member of the Royal College of Physicians.

PHILOSOPHY OF MARRIAGE, in its Social, Moral, and Physi-

cal Relations ; with an Account of the Diseases of the Genito-Urinary

Organs, &c. Price ........ #1.00

This is a philosophical discussion of the whole subject of Marriage, its influences and
results in all their varied aspects, together with a medical history of the reproductive func-

tions of the vegetable and animal kingdoms, and of the abuses and disorders resulting from

it in the latter. It is intended both for the professional and general reader.
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SWERINGEN (hiram v.).

Member American Pharmaceutical Association, &c.

PHARMACEUTICAL LEXICON. A Dictionary of Pharmaceu-
tical Science. Containing a concise explanation of the various subjects

and terms of Pharmacy, with appropriate selections from the collateral

sciences. Formulae for officinal, empirical, and dietetic preparations;

selections from the prescriptions of the most eminent physicians of

Europe and America; an alphabetical list of diseases and their defini-

tions; an account of the various modes in use for the preservation of

dead bodies for interment or dissection ; tables of signs and abbrevia-

tions, weights and measures, doses, antidotes to poisons, &c, &c.
Designed as a guide for the Pharmaceutist, Druggist, Physician, &c.
Royal Octavo. Price in cloth . . . . . $5-°°

" leather . . . . . .6.00
" We have received from publishers so many English reprints ill adapted to the needs of

this country, that it is with pleasure we welcome a thorough American book, written for the
uses of the American pharmaceutist. Besides, the work is well written, creditably arranged,
and neatly printed. It will be found very useful to the druggist as well as to the physician.
Being in the form of a dictionary, its aim is to give immediate information in a concise man-
ner, and not a complete treatise on each subject. So far as we have been able to see, the
Pharmaceutical Lexicon is remarkably correct. " — Druggist's Circular.

SHEPPARD (edgar), M. D.
Professor of Psychological Medicine in King's College, London.

MADNESS, IN ITS MEDICAL, SOCIAL, AND LEGAL AS-
PECTS. A series of Lectures delivered at King's College, London.
Octavo. Price ......... $2.50

SAVAGE (henry), M. D., F. R. C. S.

Consulting Physician to the Samaritan Free Hospital, London.

THE SURGERY, SURGICAL PATHOLOGY, and Surgical Anat-
omy of the Female Pelvic Organs, in a Series of Colored Plates

taken from Nature : with Commentaries, Notes, and Cases. Third
Edition, greatly enlarged. A quarto volume. Price

TANNER (tiiomas hawkes), M. D., F. R. C. S., &c.

MEMORANDA OF POISONS. A New and much enlarged Edi-

tion. Trice . . . . .
"

. . . $0.75

This manual is intended to assist the practitioner in the diagnosis and treatment of poison-

ing, an<l especially to prevent his attributing to natural disease symptoms due to the admin-
istration 01 deadly drugs.

OTHER WORKS BY SAME AUTHOR.
Til E PRACTICE OF MEDICINE. Fifth American Edition, $6.00.

A PRAC1 HAL TR EATISE ON Tl 1 E I DISEASES OF INFANCY
AM) CHILDHOOD. Third American Edition, . . . $3.50.

AN INDEX ( >F DISEASES, AND THEIR TREATMENT, fo.oo.
" Dr. Tanner has always shown in his writings thai he possesses a peculiar faculty of com-

mitting to print jusl thai kind of information which the practitioner most needs in every-day

I
and of rejecting useless theory." Lancet,
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THOROWGOOD (j. a), M. D.
Physician to the City of London Hospital for Diseases of the Chest, and to the West London Hospital, &c.

NOTES ON ASTHMA. Its various Forms, their Nature and
Treatment, including Hay Asthma, with an Appendix of Formulae, &c.

Second Edition. Price . . . . . . . #1.75

TOMES (john), F.R.S.
Late Dental Surgeon to the Middlesex and Dental Hospitals, &c.

A SYSTEM OF DENTAL SURGERY. The Second Revised and
Enlarged Edition, by Charles S. Tomes, M.A., Lecturer on Dental
Anatomy and Physiology, and Assistant Dental Surgeon to the Dental

Hospital of London. With 263 Illustrations. Price . . $5. 00

This book has been for some time out of print in this country. The material progress made
in the science of Dental Surgery since its first publication has rendered large additions and
many revisions necessary to the New Edition : in order to bring it fully up to the time; this

has been done without increasing the size of the book more than possible. Many improve-
ments, however, will be found added to the Text, and some Sixty new illustrations are in-

corporated in the volume.
»o«

TROUSSEAU (a.), M. D.
Professor of Clinical Medicine to the Faculty of Medicine, Paris j Physician to the Hotel Dieu, &c, &c.

LECTURES ON CLINICAL MEDICINE. Delivered at the Hotel
Dieu, Paris. Vol. I. Translated with Notes and Appendices, by P.

Victor Bazine, M.D., London and Paris*. Vols. II., III., IV., and
V., Translated from the Third Revised and Enlarged Edition, under

the auspices of the Sydenham Society, by John Rose Cormack, M.D.,
Edinburgh; M.D., Paris, F.R.S.E., &c.
Price of Vols. 1, 2, and 3, each, . . . . . $5-°°

" " 4 and 5 "..... 400
A Complete Edition, in 2 vols, octavo, can also now be furnished.

Price bound in Cloth . . . . . . . $10.00
" " Leather . . . . . . .12.00

TUKE (DANIEL s.), M. D.
Associate Author of "A Manual of Psychological Medicine," &c.

ILLUSTRATIONS OF THE INFLUENCE OF THE MIND
UPON THE BODY. Octavo. Price . . . . $4 00

The author shows very clearly in this book the curative influence of the mind, as well as

its effect in causing disease, and the use of the imagination and emotions as therapeutic

agents. His object is also to turn to the use of legitimate medicine the means so frequently

employed successfully in many systems of quackery.

TIBBITS (HERBERT), M. D.
Medical Superintendent of the National Hospital for the Paralyzed and Epileptic, &.c,

A HANDBOOK OF MEDICAL ELECTRICITY. With Sixty-

four large Illustrations. Small octavo. Price . . $2.00

The author of this volume is the translator of Duchenne's great work on " Localized Elec-

trization." Avoiding contested points in electro-physiology and therapeutics, he has pre-

pared this handbook as containing all that is essential for the busy practitioner to know, not

only when, but in EXPLICIT AND FULL detail, how to use Electricity in the treatment of

disease, and to make the practitioner as much at home in the use of his electrical as his

other medical instruments.
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WILSON (george), M. A., M. D.
Medical Officer to the Convict Prison at Portsmouth.

A HANDBOOK OF HYGIENE AND SANITARY SCIENCE.
With Engravings. Second Edition, carefully Revised.

CONTENTS.
Chap. 1. Introductory — Public Health aud

Preventable Disease.
" 2. Food— Construction of Dietaries

;

Examination ; Effects of Un-
wholesome Food.

11
3. Air : its Impurities ; Unwholesome

Trades.
" 4. Ventilation and Warming.
" 5. Examination of Air.
" 6. Water, Waterworks, Water Analy-

sis.

" 7. Effects of Impure Water on Public
Health.

" 8. Dwellings, Structural Arrange-
ments, Dwellings of the Poor.

" 9. Hospitals; Plans of Pavilion, Cot-

Price .....

tage, and Contagious Diseases
Hospitals.

Chap. 10. Removal of Sewage and Refuse
Matter.

" 11. Purification and Utilization of
Sewage.

" 12. Effects of Improved Sewerage and
Drainage on Public Health.

" 13. Preventive Measures; Disinfec-

tion ; Management of Epidemics.
" 14. Duties of Medical Officers of

Health.
Appendix I. Excerpts from the various

Public Health and Sanitary Acts.

II. List of Analytical Apparatus and lie-

agents, Avith prices.

#2.50

WARD (Stephen h.), M.D., F. R. C. P.

Physician to the Seaman's Hospital, &c, &c.

ON SOME AFFECTIONS OF THE LIVER and Intestinal Canal;
with Remarks on Ague and its Sequelae, Scurvy, Purpura, &c.

Price . . . . . . . . . . . $3.00

"Dr. Ward's book is of a purely practical character, embodying the author's experience,

from his long connection as physician to the Seaman's Hospital. His accurate description

of tbe diseases treated will amply repay the reader."— Dublin Medical Journal.

WILSON (erasmus), F. R. C. S., &c.

CONTAINING THREE HUNDRED AND SEVENTY-ONE ILLUSTRATIONS.

THE ANATOMIST'S VADE MECUM. A Complete System of
Human Anatomy. The Ninth Revised and Enlarged London Edition.

Edited and fully brought to the Science of the day by Prof. George
Buchanan, Lecturer on Anatomy in Anderson's University, Glasgow,
with many New Illustrations, prepared expressly for this Edition.

Price #5.50

WEDL (carl), M. D.
Professor of Histology, &c, In the University of Vienna.

DENTAL PATHOLOGY. The Pathology of the Teeth. With
Special Reference to their Anatomy and Physiology. First American
Edition, translated by W. K. BOARDMAN, M.D., with Notes by Tlios.

B. Hitchcock, M.D., Professor of Dental Pathology and Therapeutics
in the Dental School of Harvard University, Cambridge. With 105
Illustrations. . . . Price, in Cloth, $4. 50 j Leather, $5.50

Thii work exhibits laborious research and medical culture of do ordinary character. It

c<.v<-r> tli.' entice field of Anatomy, Physiology, and Pathology of the Teetn. The author,
Wedl, has thoroughly mastered the subject, using with greal benefil t" the l><><>k tli<:

valuable materia] leftbj the late Dr. Heider, Professor of Dental Pathology in tin; Uni-
i \ ienna, tin- result oi the life-long work of tin- eminent man.
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CONDENSED LIST
OF ALL THE

MEDICAL PUBLICATIONS
OF

LINDSAY & BLAKISTON,

PHILADELPHIA.

AITKEN'S SCIENCE AND PRACTICE OF MEDICINE. Third American,

from the Sixth London Edition. In Two Volumes, Royal Octavo. Over 2000 pages.

With a Colored Map, Lithographic Plate, and nearly Two Hundred Illustrations on

Wood. ....... Cloth, $12; Leather, $14.00.

ATTHILLS CLINICAL LECTURES ON DISEASES PECULIAR TO
WOMEN. Second Edition, Revised and Enlarged, with Illustrations. . $2.25.

AGNEW'S LACERATIONS OF THE FEMALE PERINEUM AND
VESICO-VAGINAL FISTULA. Numerous Illustrations. 8vo. . . $2.00.

ACTON ON THE FUNCTIONS AND DISORDERS OF THE REPRO-
DUCTIVE ORGANS. Third American Edition. ^Octavo. . . . $3.00.

ACTON ON PROSTITUTION, in its Moral, Social, and Sanitary Aspects.

Second Edition. ......... $5.00.

ALLINGHAM ON FISTULA, HiEMORRHOIDS, PAINFUL ULCER,
STRICTURE, PROLAPSUS, and Diseases of the Rectum. Second Edition. $2.00.

ADAMS ON CLUB-FOOT, its Causes, Pathology, and Treatment. Second Edition.

With Numerous Lithographic and Wood-Cut Illustrations. . . . $6.00.

ADAMS ON RHEUMATIC AND STRUMOUS DISEASES OF THE
JOINTS. With a quarto Atlas of Plates and other Illustrations. 2 Vols. $8.50.

ANSTIE ON STIMULANTS AND NARCOTICS, their Mutual Relations,

and on the Action of Alcohol, Ether, and Chloroform on the Vital Organism. $3.00.

ALTHAUS' MEDICAL ELECTRICITY, its Use in the Treatment of Paralysis,

Neuralgia, and other Diseases. Third Edition. Enlarged and Revised. . $6.00.

BYFORD'S PRACTICE OF MEDICINE AND SURGERY. Applied to the

Diseases and Accidents Incident to Women. Second Edition. . . $5.00.

BYFORD ON THE CHRONIC INFLAMMATION AND DISPLACE-
MENT OF THE UNIMPREGNATED UTERUS. Second Edition. With
Numerous Illustrations. ........ $3.00.

BLACK ON THE FUNCTIONAL DISEASES OF THE RENAL, URI-
NARY, AND REPRODUCTIVE ORGANS $2.50.

BLOXAM'S CHEMISTRY, INORGANIC AND ORGANIC. With 276

Engravings on Wood. Second. Edition, carefully revised. Octavo. . . $4.50.

BLOXAM'S LABORATORY TEACHING; OR, PROGRESSIVE EX-
ERCISES IN PRACTICAL CHEMISTRY. Second Edition. Illustrations. $2.25.



BRUNTON S EXPERIMENTAL INVESTIGATION OF THE ACTION
OF MEDICINES. In preparation.

BEETON'S BOOK OF HOUSEHOLD MANAGEMENT. 672 Illustrations,

1,100 pages. ......... $3.25.

BRANSTON'S HAND-BOOK OF PRACTICAL RECEIPTS, for the

Chemist, Druggist, &c. With a Glossary of Chemical Terms. . . $1 .50.

BRODHURST ON THE DEFORMITIES OF THE HUMAN BODY.
A System of Orthopedic Surgery. Illustrated. .... $3.00.

BEASLEY'S 3000 PRESCRIPTIONS, from the Practice of the most Eminent
Physicians and Surgeons— English, French, and American. Fourth Edition. $2.50.

BEASLEY'S DRUGGISTS' GENERAL RECEIPT-BOOK AND VETE-
RINARY FORMULARY. Seventh Edition, Revised and Improved. . $3.50.

BEASLEY'S POCKET FORMULARY. The Ninth London Edition, Revised

and Enlarged. ......... $2.50.

BARTH & ROGER'S MANUAL OF AUSCULTATION AND PERCUS-
SION. From the Sixth French Edition....... $1.25.

BOUCHARDAT'S ANNUAL ABSTRACT of Therapeutics, Materia Medica,

Pharmacy, and Toxicology, for 1867. ...... £1.50.

BEALE'S HOW TO WORK WITH THE MICROSCOPE. Fourth Edition.

400 Illustrations. ........ $7.50.

BEALE ON KIDNEY DISEASES, URINARY DEPOSITS, AND
CALCULOUS DISORDERS. Third Edition. 70 Plates, 415 Figures. . $10.00.

BEALE'S USE OF THE MICROSCOPE IN PRACTICAL MEDICINE.
Fifth Edition. 500 Illustrations. In preparation.

BEALE'S BIOPLASM. A New Introduction to the Study of Physiology and

Medicine, for Students. With Plates. ...... $3.00.

BEALE'S LIFE, MATTER, AND MIND; OR PROTOPLASM. Third
Edition, very much enlarged. Sixteen Colored Plates. . . . $5.00.

BEALE'S DISEASE GERMS; AND ON THE TREATMENT OF
DISEASES CAUSED BY THEM. Second Edition. Much Enlarged. . $5.00.

BIDDLE'S MATERIA MEDICA. For the Use of Students. With Illustrations.

Fifth Edition. Revised and Enlarged. ..... $4.00.

BASHAM S AIDS TO THE DIAGNOSIS OF DISEASES OF THE
KIDNEYS. Ten Plates, GO Figures. $2.00.

BIRCH ON CONSTIPATED BOWELS. The Various Causes and Means of

Cure. Third Edition. ........ $1.00.

BRAITHWAITE'S EPITOME OF THE RETROSPECT OF PRACTICAL
MEDICINE AND SURGERY. 2 Vols. ..... $10.00.

CHAMBERS ON THE RENEWAL OF LIFE. Lectures chiefly Cljnical,

illustrative of a Restorative System of Medicine. Fourth Edition. . . $5.00.

CHEW ON MEDICAL EDUCATION. A Course of Lectures on the Proper

Method of Studying Medicine. ....... $1.00,

CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS
Fifth Edition. Over 400 Plates. Revised and Enlarged.



COOLEY'S CYCLOPiEDIA OF PRACTICAL RECEIPTS. The Fifth

Revised and Enlarged Edition. With Illustrations. .... $10.00.

COBBOLD ON WORMS. Lectures on Practical Helminthology. Illustrating the

Symptoms, Diagnosis, and Treatment. ...... $2.00.

COLES ON DEFORMITIES OF THE MOUTH. With their Mechanical

Treatment. Second Edition. 8 Colored Illustrations and 51 on Wood. . $2.50.

COLES' MANUAL OF DENTAL MECHANICS. With Numerous Engrav-

ings on Wood. $2.50

CAMPBELL'S MANUAL OF SCIENTIFIC AND PRACTICAL AGRI-
CULTURE. With Illustrations.

CLYMER'S EPIDEMIC CEREBRO-SPINAL MENINGITIS. . $1.00.

CAZEAUX'S GREAT WORK ON OBSTETRICS. The most complete Text-

book now published. Greatly enlarged and improved. Containing 175 Illustrations.

Fifth American, from the Seventh French Edition. Bound in Cloth, . . $6.50.

" Leather, . 7.50.

CLARK'S OUTLINES OF SURGERY AND SURGICAL PATHOLOGY.
Second Edition, Revised and Enlarged....... $3.00.

CLEAVELAND'S PRONOUNCING MEDICAL LEXICON. Containing

the Pronunciation and Definition of Terms. New and Improved Edition. . $1.25.

COHEN ON INHALATION. Its Therapeutics^and Practice. With Cases and
Illustrations. ......... $2.50.

CARSON'S HISTORY OF THE MEDICAL DEPARTMENT OF THE
University of Pennsylvania, from its Foundation in 1765. . . . $2.00.

CHAVASSE'S APHORISMS ON THE MENTAL CULTURE AND
TRAINING OF A CHILD $1.50.

DARLINGTON'S FLORA CESTRICA; or, HERBORIZING COMPANION.
Third Edition. ......... $2.25.

DILLNBERGER'S HANDY-BOOK OF THE TREATMENT OF
WOMEN AND CHILDREN'S DISEASES $1.75.

•

DIXON'S GUIDE TO THE PRACTICAL STUDY OF DISEASES OF
THE EYE. Third Edition $2.50.

DOBELL ON WINTER COUGH (Catarrh, Bronchitis, Emphysema, Asthma).
New and Enlarged Edition, with Colored Plates. .... $3.50.

DRUITT'S SURGEON'S VADE-MECUM. Tenth Revised London
Edition. . . . . . . . . . $5.00.

DUCHENNE'S LOCALIZED ELECTRIZATION. Translated from the Third

Edition, by Herbert Tibbits, M.D. 92 Illustrations.. . . . $3.00.

DUNGLISON'S HISTORY OF MEDICINE. From the Earliest Ages to the

Nineteenth Century. ........ $2.50.

ELLIS'S PRACTICAL MANUAL OF THE DISEASES OF CHILDREN.
With Formulary, &c. Second Edition. ..... $2.75.



DURKEE ON GONORRHOEA AND SYPHILIS. Fifth Edition, Revised
and Enlarged ; with Portraits and Colored Illustrations. . . . $5.00.

ELAM ON CEREBRIAAND OTHER DISEASES OF THE BRAIN. $2.50.

FULLER ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA.
Fourth Edition. Octavo. ....... $5.00.

FULLER ON THE HEART AND GREAT VESSELS. Second Edition,

Revised and Enlarged.

FLINT'S REPORTS ON CONTINUED FEVER. Octavo. . . $2.00.

FOTHERGILL ON THE HEART AND ITS DISEASES. With their

Treatment, and Illustrations. Octavo. ...... $5.00.

FOTHERGILL ON DIGITALIS. Its Mode of Action and Use. . . $1.25.

FOX ON THE HUMAN TEETH. Their Natural History, Structure, and Treat-

ment. With 250 Illustrations. ....... $4.00.

GANT'S SCIENCE AND PRACTICE OF SURGERY. With 470 Illus-

trations. .......... $7.50.

GANT'S IRRITABLE BLADDER. Its Causes and Treatment. Third Edition,

Revised. With Illustrations. ....... $2.50.

GROSS' AMERICAN MEDICAL BIOGRAPHY OF THE NINE-
TEENTH CENTURY. Octavo $3.50.

GREENOW ON BRONCHITIS. Especially as connected with Gout, Emphy-
sema, and Diseases of the Heart. . . . . . $2.00.

GODFREY'S DISEASES OF HAIR. Its Preservation and Management. $1.50.

GARDNER ON STERILITY. Its Causes and Curative Treatment. With
Illustrations. Octavo. ........ $3.00.

HOLDEN'S MANUAL OF THE DISSECTION OF THE HUMAN
BODY. Illustrated $5.00.

HILLIERS CLINICAL TREATISE ON THE DISEASES OF CHIL-
DREN. .......... $3.00.

HARRIS' PRINCIPLES AND PRACTICE OF DENTISTRY. Tenth

Revised Edition. In great part Re-written, Re-arranged, and with many New and

Important Illustrations. In Cloth, $6.50; In Leather, . . . $7.50.

HARRIS' DICTIONARY OF MEDICAL TERMINOLOGY, DENTAL
SURGERY, AND THE COLLATERAL SCIENCES. Third-Edition. Cloth, $6.50.

Leather, 7.50.

HANDY'S TEXT-BOOK OF ANATOMY, AND GUIDE TO DISSEC-
TIONS. 312 Illustrations. Octavo $4.00.

HARDWICH & DAWSON'S MANUAL OF PHOTOGRAPHY. With

Engravings. Eighth Edition. ....... $2.00.

HARLEY S URINE AND ITS DERANGEMENTS. With the Applica-

tion of Physiological Chemistry to the Diagnosis and Treatment of Constitutional as

well as Local Disease. With Illustrations. ..... $2.75.



HEWITT ON THE DIAGNOSIS, PATHOLOGY, AND TREATMENT
OF DISEASES OF WOMEN. Third Edition, Revised and Enlarged, with new
Illustrations. In Cloth, $5.00 ; In Leather, ..... $6.00.

HABERSHON ON THE DISEASES OF THE LIVER. Their Pathology

and Treatment. ......... $1.50.

HEADLAND ON THE ACTION OF MEDICINES IN THE SYSTEM.
Sixth American Edition. ....... $3.00.

HILLE'S POCKET ANATOMIST. For the Use of Students. In Cloth, $1.00.

In pocket-book form, 1.25.

HEATH ON THE INJURIES AND DISEASES OF THE JAWS.
Second Edition. With 150 Illustrations. ..... $5.00.

HEATH'S MINOR SURGERY AND BANDAGING. With Numerous
Illustrations. $2.25.

HODGE ON FCBTICIDE, OR CRIMINAL ABORTION. Fourth Edition.

In Paper Covers, $0.30; In Flexible Cloth, $0.50.

HOLMES' SURGICAL DISEASES OF INFANCY AND CHILDHOOD.
Second Edition $5.00.

HUFELAND'S ART OF PROLONGING LIFE. Edited by Erasmus Wil-
son, M. D., F. E. S $1.25.

HEWSONS EARTH AS A TOPICAL APPLICATION IN SURGERY.
With Illustrations. ........ $2.50.

JONES' DEFECTS OF SIGHT AND HEARING. Second Edition. $1.25.

HOLDEN ON THE SPHYGMOGRAPH. Its Physiological and Pathological

Indications. With 300 Illustrations.

LAWSON'S DISEASES AND INJURIES OF THE EYE, THEIR
MEDICAL AND SURGICAL TREATMENT. With Illustrations. . $2.50.

LEBER & ROTTENSTEIN ON DENTAL CARIES. With Illus-

trations. .......... $1.50.

LEGG'S GUIDE TO THE EXAMINATION OF URINE. Third

Edition. .......... $0.75.

LEWIN ON THE TREATMENT OF SYPHILIS, WITH SUBCUTA-
NEOUS SUBLIMATE INJECTIONS. With Illustrations. . . $2.25.

LIZARS ON THE USE AND ABUSE OF TOBACCO. . . $0.60.

MEIGS AND PEPPER'S PRACTICAL TREATISE ON THE DIS-
EASES OF CHILDREN. Fifth Edition, Enlarged and Improved. Cloth, $6.00.

. Leather, 7.00.

MACKENZIE ON GROWTHS IN THE LARYNX. With Numerous

Colored and other Illustrations. . . . . . . $3.00.

MACKENZIE ON THE LARYNGOSCOPE IN DISEASES OF THE
THROAT, &c, &c. With Illustrations. ..... $3.00.

*

MACKENZIE'S PHARMACOPOEIA OF THE HOSPITAL FOR DIS-
EASES OF THE THROAT $1.25.



MACNAMARA'S MANUAL OP THE DISEASES OP THE EYE.
With Colored Plates and other Illustrations. Second Edition. . . $5.00.

MARSHALL'S DESCRIPTION OP THE HUMAN BODY. Its Struc-

ture and Functions. With 193 Colored Illustrations. 2 vols. Cloth, . $10.00.

MARSHALL'S PHYSIOLOGICAL DIAGRAMS. Life-Size, and Beauti-
fully Colored. Price of the Set, eleven Maps, in sheets, . . . $50.00.

Handsomely mounted on canvas, with Rollers, and varnished, . . $80.00.

AN EXPLANATORY KEY TO THE ABOVE. . . . $0.50.

MARTIN'S MANUAL OP MICROSCOPIC MOUNTING. With Illus-

trations on Stone and Wood. 8vo. . . . . . . $3.00.

MAUNDERS OPERATIVE SURGERY ADAPTED TO THE LIVING
AND DEAD SUBJECT. Second Edition. Illustrations. . . . $2.50.

MAXSON'S PRACTICE OF MEDICINE. Octavo. Leather. . $4.00.

MEADOWS' MANUAL OP MIDWIFERY. Including the Signs and Symp-
toms of Pregnancy, Obstetric Operations, &c. With Illustrations. . . $3.00.

MENDENHALL'S MEDICAL STUDENT'S VADE-MECUM. Tenth
Edition, Revised and Enlarged, with 224 Illustrations..... $2.50.

MILLER ON ALCOHOL, ITS USE AND ABUSE. . . . $0.75.

MILLER ON ALCOHOL, AND LIZARS ON TOBACCO. The Two
Essays in One Volume. 12mo. ....... $1.00.

MORPIT'S CHEMICAL AND PHARMACEUTICAL MANIPULA-
TIONS. New Edition, with over 500 Illustrations. Preparing.

MURPHY'S REVIEW OP CHEMISTRY FOR STUDENTS. . $1.25.

NEW SYDENHAM SOCIETY PUBLICATIONS. Prospectuses furnished

upon application. Per annum. ...... $10.00.

OTT ON THE MANUFACTURE OF SOAPS AND CANDLES. With
Illustrations. ......... $2.50.

OVERMAN'S PRACTICAL MINERALOGY, ASSAYING AND
MINING. With a Description of the Useful Minerals, &c. . . . $1.25.

PAGET'S SURGICAL PATHOLOGY. Third London Edition. With Numer-
ous Illustrations. ......... ST.50.

PARKE'S MANUAL OF PRACTICAL HYGIENE. Fourth Edition.

Enlarged & [mproved Octavo. . . . . . . $6.00.

PARKERS MODERN TREATMENT OF SYPHILITIC DISEASES.
Fifth Edition. +1.^,

PENNSYLVANIA HOSPITAL REPORTS. Vols. 1 and 2, for 1868 and

L869. With Illustrations. Per volume, ..... $4.00.

PEPPER'S CLINICAL TREATISE ON RELAPSING FEVER. Colored

Plates. Preparing.

PIESSE S WHOLE ART OF PERFUMERY. The Methods of obtaining

the Odo lants; Manufacture of Perfumes! &c., Ac, From the Third London

Edition. With illustrations, ....... $3.00,



50

100

PEREIRA'S PHYSICIAN'S PRESCRIPTION BOOK. From the Fifteenth

London Edition. In Cloth, $1.25; In Leather, with Tucks and Pocket, . $1.50.

PHYSICIAN'S VISITING LIST, PUBLISHED ANNUALLY.
Sizes and Price.

For 25 Patients weekly. Tucks, pockets, and pencil, . . . $1.00.
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Interleaved Edition.

For 25 Patients weekly, interleaved, tucks, pockets, etc., . . . $1.50.
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PIGGOTT ON COPPER MINING AND COPPER ORE, &c. 12mo. $1.50.

PRINCE'S PLASTIC AND ORTHOPEDIC SURGERY. With Numerous
Illustrations. ......... $4.50.

PROCTOR'S (BARNARD S.) PRACTICAL PHARMACY.

RADCLIFFE'S LECTURES ON EPILEPSY, PAIN, PARALYSIS,
and other Disorders of the Nervous System. With Illustrations. . $2.00.

REESE'S AMERICAN MEDICAL FORMULARY. . . $1.50.

REESE'S ANALYSIS OF PHYSIOLOGY $1.50.

RENOUARD'S HISTORY OF MEDICINE, FROM ITS ORIGIN TO
THE NINETEENTH CENTURY. Octavo $4.00.

REPORTS ON THE PROGRESS OF MEDICINE, SURGERY, &c, &c.

Prepared for the Sydenham Society of London. .... $2.00.

REYNOLDS' LECTURES ON THE CLINICAL USES OF ELEC-
TRICITY. Second Edition

RICHARDSON'S PRACTICAL TREATISE ON MECHANICAL
DENTISTRY. Second Edition, Enlarged $4.50.

RIGBY'S OBSTETRIC MEMORANDA. Fourth Edition. . . $0.50.

RIHL & O'CONNER'S PHYSICIAN'S DIARY. A Monthly, Semi-Annual,

and Annual Journal and Cash-Book combined, &c. .... $7.50.

RINDFLEISCH'S TEXT-BOOK OF PATHOLOGICAL HISTOLOGY.
An Introduction to the Study of Pathological Anatomy. With 208 Illustrations.

Bound in Cloth, $6.00 ; in Leather, . . . . . $7.00.

ROBERT'S HAND-BOOK OF THE THEORY AND PRACTICE OF
MEDICINE.

ROBERTSON'S MANUAL ON EXTRACTING TEETH. Second Edition,

Revised and Improved. With Illustrations. ..... $1.50.

ROSER'S SURGICAL ANATOMY. By Gaeton. With Illustrations.

ROSS. THE GRAFT THEORY OF DISEASE. Demy Octavo. . $4.00.

RYAN'S PHILOSOPHY OF MARRIAGE. In its Social, Moral, and Physi-

cal Relations. 12mo. ........ $1.00.



SANDERSON'S PHYSIOLOGICAL HAND-BOOK FOR THE LABO-
KATORY. With over 350 Illustrations from Original Drawings. 2 volumes. $8.00.

SANSOM ON CHLOROFORM. Its Action and Administration. 12mo. $2.00.

SAVAGES SURGERY, SURGICAL PATHOLOGY, AND SURGICAL
ANATOMY of the FEMALE PELVIC ORGANS. Colored Plates. Third Edition.

Enlarged. Preparing.

SCANZONI'S PRACTICAL TREATISE ON THE DISEASES OF
THE SEXUAL ORGANS OF WOMEN. With Illustrations. . . $5.00.

SCHULTZES LECTURE DIAGRAMS FOR INSTRUCTION IN
PREGNANCY AND MIDWIFERY. 20 Large Maps or Diagrams, and a 4to vol.

of Letter-press. In Sheets, $15.00 ; Mounted on Rollers, . . . $30.00.

STILLE'S ELEMENTS OF GENERAL PATHOLOGY. Second Edition.

STILLES EPIDEMIC MENINGITIS; OR, CEREBROSPINAL MEN-
INGITIS. Octavo $2.00.

STOKES ON THE DISEASES OF THE HEART AND AORTA. $3.00.

SWERINGEN'S PHARMACEUTICAL DICTIONARY. A Lexicon of

Pharmaceutical Science. Cloth, $5.00 ; Leather, .... $6.00.

TAFT'S PRACTICAL TREATISE ON OPERATIVE DENTISTRY.
Second Edition. Revised. Over 100 Illustrations. Octavo. . . . $1.50.

TANNER'S PRACTICE OF MEDICINE. Fifth American, from the Sixth

London Edition. Royal 8vo, over 1100 pages. In Cloth, $0.00; in Leather, $7.00.

TANNER'S PRACTICAL TREATISE ON THE DISEASES OF IN-

FANCY AND CHILDHOOD. Third Edition $3.50.

TANNER'S INDEX OF DISEASES AND THEIR TREATMENT.
With Formula for Medicines, &c, &c. Octavo. .... $3.00.

TANNER'S MEMORANDA OF POISONS. A New and much Enlarged

Edition. .......... $0.75.

TIBBITT'S HAND BOOK OF MEDICAL ELECTRICITY. Illustrated. $2.00.

THOMPSON'S PREVENTIVE TREATMENT OF CALCULOUS DIS-
EASES $1.00.

THOMPSON'S PRACTICAL LITHOTOMY AND LITHOTRITY.
Second Edition. ......... $4.50.

THOROWGOOD ON ASTHMA. Its Nature, Forms, and Treatment. Second

Edition. . . . . . . . . • . $1.75.

TILT S CHANGE OF LIFE IN HEALTH AND DISEASE. Prom the

Third London Edition. ........ $3.00.

TOMES' DENTAL SURGERY. Second Edition, Revised and Enlarged. 263

Illustrations. ........
TOYNBEE ON DISEASES OF THE EAR. A New Edition. By JAMES

II . .. W'iih Illustrations. Octavo....... $5.00.

TROUSSEAUS LECTURES ON CLINICAL MEDICINE, DELTV-
EBED AT THE HOTEL-DIEU, PARIS. 2 volumes octavo. Complete. Price

in <| ( ,il,. $10.00; in Leather . . . . . . $12.00.

TUKE'S ILLUSTRATIONS OF THE INFLUENCE OF THE MIND
I rn\ Till. BODY. London Edition. $4.00.



TYLER SMITH'S OBSTETRICS. With Illustrations. Octavo. . $5.00.

TYSONS CELL DOCTRINE: ITS HISTORY, PRESENT STATE, &c.
With a Colored Plate, and Numerous Illustrations. .... $2.00.

VIRCHOW'S CELLULAR PATHOLOGY. With 144 Engravings. 8vo. $5.00.

WALKER ON INTERMARRIAGE. With Illustrations. 12mo. . $1.50.

WALTON'S PRACTICAL TREATISE ON DISEASES OP THE EYE.
Third Edition. 300 Engravings, and 20 Chromo-Lithographs. Preparing.

WARD ON SOME AFFECTIONS OF THE LIVER AND INTES-
TINAL CANAL. Octavo. . . . . . . .. $3.00.

WARING'S PRACTICAL THERAPEUTICS. Considered chiefly with refer-

ence to Articles of the Materia Medica. Third American, from the last London
Edition. In Cloth, $5.00 ; Leather, ...... $6.00.

WEDL'S PATHOLOGY OF THE TEETH. With Special Eeference to their

Anatomy and Physiology. 105 Illustrations. In Cloth, $4.50 ; in Leather, . $5.50.

WELLS' TREATISE ON THE DISEASES OF THE EYE. Illustrated

by Ophthalmoscopic Plates and Numerous Engravings on Wood. Third London
Edition. Cloth, $5.00 ; Leather, ...... $6.00.

WELLS ON LONG, SHORT, AND WEAK SIGHT. Third Edition.

With Illustrations. Octavo. ....... $3.00.

WILSON'S HAND-BOOK OF HYGIENE AND SANITARY SCIENCE.
With Engravings, &c. Second Edition Revised * . . . . $2.50.

WILSON'S MANAGEMENT OF THE SKIN AND HAIR. Seventh

Edition. . . $1.25.

"WOODMAN & TIDY'S HANDY-BOOK OF FORENSIC MEDICINE
AND TOXICOLOGY. Preparing.

WRIGHT ON HEADACHES. Their Causes and Cure. 12mo. . . $1.25.

WYTHES' PHYSICIAN'S POCKET, DOSE, AND SYMPTOM-BOOK.
The Tenth Edition. In Cloth, $1.25; in Leather, tucks, with pockets, . $1.50.

NEW BOOKS, JUST READY
TROUSSEAU'S CLINICAL MEDICINE. Complete in Two Volumes, Oc-

tavo. Price in Cloth, $10.00 ; in Leather, $12.00.

NORRIS'S CONTRIBUTIONS TO PRACTICAL SURGERY. Octavo.

$4.00.,

BUCKNILL & TUKE'S MANUAL OF PSYCHOLOGICAL MEDI-
CINE. The Third London Edition. Kevised and Enlarged.

SHEPPARD'S LECTURES ON MADNESS. In its Medical, Legal, and

Social Aspects $2.50.

DALBY'S LECTURES ON DISEASES AND INJURIES OF THE
EAR. With Illustrations.

CLARKE ON DISEASES OF THE TONGUE. With Illustrations. . $5.00

THOMPSON ON THE PREVENTATIVE TREATMENT OF CAL-
CULOUS DISEASE. • $1.00.

PHYSICIAN'S VISITING LIST FOR 1874. See Catalogue for Prices and

Styles.

WILSON'S ANATOMIST'S VADE MECUM. The Ninth Revised and En-

larged London Edition. ....... $5.50.



TEXT-BOOKS AND MANUALS
PUBLISHED BY

LINDSAY & BLAKISTON, Philadelphia.

TROUSSEAU'S Clinical Medicine. Complete in 2 volumes octavo. Price only $10.00.

AITKEN'S Science and Practice of Medicine. The Third American, from the Sixth

London Edition. 2 Volumes, Royal Octavo.

SANDERSON'S Hand-Book for the Physiological Laboratory. Exercises for Students

in Physiology and Histology. 353 Illustrations. 2 vols.

CAZEAUX'S Text-Book of Obstetrics. Fifth American Edition. Illustrated.

"WAKING'S Practical Therapeutics. From the Third London Edition.

RINDFLEISCH'S Text-Book of Pathological Histology. Containing 208 Elaborately

Executed Microscopical Illustrations.

MEIGS & PEPPER'S Practical Treatise on the Diseases of Children. Fifth Edition.

TANNER'S Practice of Medicine. Fifth American, from the Sixth London Edition.

TANNER & MEADOW'S Diseases of Infancy and Childhood. Third American

Edition.

BIDDLE'S Materia Medica, for Students. Fifth Revised Edition. With Illustrations.

HARRIS' Principles and Practice of Dentistry. The Tenth Revised Edition.

PAGET'S Surgical Pathology. By Turner. Third London Edition.

S( >ELBER< x WELLS on Diseases of the Eye. Third London Edition.

BYFORD'S Practice of Medicine and Surgery, applied to the Diseases of Women,
Second Edition. Illustrated.

HEWITT'S Diagnosis and Treatment of the Diseases of Women. Third Edition.

HEADLAND on the Action of Medicines. Sixth American Edition.

BEALE'S How to Work with the Microscope. Fourth Edition.

HARLEY on the Urine and its Derangements. With Illustrations.

MEADOW'S Manual of Midwifery. Second Edition. Illustrated.

ATTHILL'S Manual of the Diseases of Women. With Illustrations.

LAWSON'S Diseases and Injuries of the Eye, their Medical and Surgical Treatment.

ROBERTS Hand-Book of the Theory and Practice of Medicine.

BLOXAM'S Chemistry, Inorganic and Organic. Second Edition. 270 Illustrations.

MACNAMARA'S Manual of Diseases of the Eye. Second Edition. Numerous Colored

and other Illustrations, with Test-Types.

(A RPENTER on the Micro-cope and its Revelations. 500 Illustrations.

TIBBITTS I land Look of Medical Electricity. 64 Illustrations.

KIKKL'S Hand-Book of Physiology. Eighth London Edition.

DILLNBERGER'S Hand-Book of the Treatment of Women and Children's Diseases.

CHEW'S Lectures on Medical Education.

MENDENHALL'S Medical Student's Vade-Mecum. The Tenth Edition. 224

Illustrations.

ROBERTSON'S Manual for Extracting Teeth. Second Edition, Revised.

DIXON'S Practical Study of the Di Eye. Third Edition.

PEREIRA'S Physician's Prescription Book. The Fifteenth Revised Edition.

WYTHES' Pocket, Dose, and Symptom Book. Tenth Edition, With Additions.

BARTH .v ROGER'S Manual of Auscultation and Percussion. Sixth Edition.

CLEAVELANiyS Pronouncing Medical Lexicon. Thirteenth Edition.

LI aide to the Examination of the Urine. Third London Edition.

HILLS Pocket Anatomist for the use of Students.

- Memoranda of Poisons. 1 rom the Third London Edition.

RIGB1 tetric Memoranda. Fourth Edition.
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