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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 anatomy, 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 treat-
ment.

And now, after twenty years' labor, seeing this volume
complete, I cannot but regret that it is not more worthy of
its subject, and of the intelligence of the Medical Profes-
sion, to which it is addressed. It only remains for me to
continue to devote myself to my labors. 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 " Illustrations of the Pathology of the
Ear," for which I possess a large amount of material, I
nevertheless require much more. Indeed, even since this
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volume has been passing through the press, two recent spe-
cimens, received from medical men in the country, have
elucidated two entire series of preparations in my Museum. 1

I need scarcely draw attention to the beautiful illustra-
tions 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 an Appendix, a list of my published papers, to-
gether with their dates, so that the reader may refer to
them when he thinks it desirable to do so.

1It always affords me much pleasure to show my Museum to medical men.

18 Savile Row, January 20, 1S60
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THE

DISEASES OF THE EAR.

CHAPTER I.

INTRODUCTION.

NEGLECT OP THE STUDY OP THE MORBID ANATOMY OP THE EAR, THE CAUSE OP OUR
IGNORANCE OP AURAL SURGERY—MODE OP INVESTIGATING THE DISEASES OP TUE

EAR—METHOD OP 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 introduction
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 difficulties that
surround the investigation as insurmountable, have tacitly aban-
doned its pursuit. Yet, if we carefully survey the history of the
rise and progress of Aural, as a distinct branch of Scientific Sur-
gery, 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 pre-
vailed as to the structure and functions of some of the most import-
ant 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 inthe affirmative by some, on the ground of the deep
and hidden situation of the larger part of the organ, and the extreme

3
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intricacy of its structure. But surely the organ of hearing is not
so much concealed from view as several others (the heart, for in-
stance), 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 elucida-
tion of the subject, still I feel it is a sufficiently solid foundation
upon which to build a rational system of Aural Surgery.

Fully aware of the difficulties in the way of procuring specimens
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 ascertain 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 affec-
tions of the ear had not even been imagined. Having advanced
thus far with the morbid anatomy of the ear, my next step was to
pursue its pathology. This was effected, in the first place, by prose-
cuting inquiries into the history of the patients whose ears were
found to be diseased; secondly, by dissecting the ears of deaf per-
sons supplied to me by medical men, and comparing the morbid
appearances observed with the 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 2000 individuals, of recording their cases, and then of making
dissections of the organ of hearing in those who died. By these
means, and by the facilities offered at the public institutions towhich
I have been attached, of conducting post-mortem 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,
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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 endeavoring to form a diagnosis of dis-
ease of the ear, has been pursued by me during many years. Its
use involves no great time or labor; 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 g,ny time pain in the ears or head. Nature ofpro-
gress: whether rapid or slow; if it has increased by sudden parox-
ysms, or by imperceptible degrees. Present symptoms: if pain,
noises, or discharge; amount of hearing power as shown by conver-
sation ; 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 aggravating the deafness: a cold, cold or
moist weather, bodily fatigue or mental excitement, the act of mas-
tication. 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. 1

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 concave
than natural.

Eustachian tube: if air is heard by means ofthe otoscope to enter
the tympanic cavity naturally during deglutition, thenose and mouth
being closed; if the air is heard to enter the tympanic cavity natu-
rally during aforcible attemptat expiration with the nose and mouth
held closed.

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

1 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.
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VI. Previous treatment.
VII. Diagnosis.
Although this enumerationof all the points which require filling

up, might lead to the idea that the use of this plan must be attended
with considerable trouble in actual practice, it will be found other-
wise, as numerous abbreviations may be resorted to. For example,
take the following case.

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

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 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 disap-
peared with the occurrence of a sudden crack in the ear. The pre-
sent 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. R. E. (right ear): M. E. (meatus externus) con-
tained cerumen in a normal quantity and consistence. M. T. (mem-
brana tympani): Outer surface glassy; the bright spot more elon-
gated than natural, and somewhat striated; the membrane of a
leaden hue, and much more concave than natural. E. T. (Eusta-
chian tube): No air is heard to enter either during the act of swal-
lowing or during a forcible expiration with closed mouth and nose,
neither does the patient feel any sensation in the ears, nor is the
membrana tympani seen to move during these operations. H. D.
(hearing distance): Contact. L. E. (left ear): the same as the right,
except that the membrana tympani is somewhat opaque. The watch
is only heard when pressed upon the ear.
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The mucous membrane of the fauces is red and spongy, and much
thicker than natural; and each tonsil is somewhat enlarged.

D. (diagnosis): Occlusion ofthe faucial orifice ofeach Eustachian
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 tym-
pani was translucent in one ear, and only slightly opaque in the
other; whereas, an amount of inflammation sufficient to cause ob-
struction 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 oto-
scope.

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 sur-
face of the body was directed to be rubbed daily with a towel dipped
in cold water, and abundant exercise on foot was recommended.

The result of this treatment was to produce some slightimprove-
ment in the course ofthe 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
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may be accounted for by the thickened state of the mucous mem-
brane 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 effi-
cient 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 in-
spection. 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 tympanic cavity disappears, in part, in the course of a few
hours, either from absorption or exosmosis. The effect of this par-
tial disappearance of the air from the tympanic cavity is, that the
membrana tympani becomes drawn inwards and very concave ex-
ternally ; and although this peculiar condition of the membrana
tympani is met with in other diseases of the ear, their history differs
from that of simple obstruction of the Eustachian tube.

My object in citing the foregoing case has been 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 a tolerably correct diagnosis.

Method of dissecting the ear.—In concluding these introductory
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 dissec-
tion, is, in the first place to saw off the calvaria in the usual way,
and then to take out both the petrous bones together, 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 sec-
tions 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
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shaped extremity of each Eustachian tube, a portion of the mucous
membrane of the fauces, and the whole of each petrous bone, toge-
ther with, the mastoid processes, can be taken out. The disadvan-
tage of this procedure is the disfigurement which is apt to ensue
from the falling in of the face. To avoid this disadvantage another
mode of removing the ears may be resorted to; this consists in
taking out each petrous bone separately in the following manner:—
The calvaria having been sawn off, an anterior section is to be made
on each side on the same line as .in the above plan, but extending
only as far as the outer part of the body of the sphenoid bone; a
posterior section on each side is then to be made, as in the first plan,
but not extending further inwards than the basilar process of the
occipital bone. These two sections are to be made with a saw, or
witha chisel and hammer; the apex of each petrous bone is then to
be separated from the sphenoid and occipital bones, and eachpetrous
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 inremoving the whole of
the guttural portion of the Eustachian tube; with care, however, this
portion may be removed, especially if the final sections separating
the petrous bone from the occipital and sphenoid be made to pass
obliquely from above, downwards, and inwards. The organofhear-
ing having been removed, the dissection may be conducted in the
following manner: The auditory nerve in its meatus should be first
carefully examined, premising that a previous inspection has been
made of the portion of the brain to which the portio mollis and
portio dura nerves are attached. The size of the external meatus
having been ascertained by allowing a strong light to fall into it, its
anterior wall is to be removed by the cutting forceps, made by
Messrs. Ash, of Broad Street, Golden Square; the state of the epi-
dermis, the ceruminous glands, and secretion, the dermis, perios-
teum, and bone, are to be noticed. The outer surface of the mem-
brana tympani is then to be examined; also the state of its epider-
moid and dermoid laminse, 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
ofthe 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
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muscle is exposed; its structure should be examined, and, ifit has
not a healthy appearance, portions of it should be submitted to mi-
croscopic inspection. The upper wall of the tympanum is next to

Fig. 1.

Cutting Forceps.

be cut away, by means of the cutting forceps; in doing this, great
care must be taken not to disturb or disconnect the malleus and
incus, which lie immediately beneath it. After the tympanic cavity
has been exposed, the first step is to pull the tensor tympani muscle,
and to ascertain how far it causes a movement of the membrana
tympani and ossicles. The incus and stapes are now to be touched
with a fine point, so as to ascertain their degree of mobility; the
tendon of the stapedius 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, &c, to be noted. The
most delicate part of the dissection, viz., that of the internal ear,
must now be undertaken. 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 becut throughand 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 peri-
lymph is natural, as well as its color and consistence. The outer
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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 in-
spection. This having been effected, the remaining membranous
semicircular canals are to be exposed, and the connection of the
base of the stapes to the fenestra ovalis carefully examined. The
last stage of the dissection consists in removing parts of the lamina
spiralis, in examining them microscopically, 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 un-
examined, is the stapedius muscle : in order to expose it, thecourse
of the aquaeductus Fallopii, beginning at the stylo-mastoid foramen,
should be followed until the base of the pyramidal eminence, con-
taining the muscle, is reached.
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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 dis-
eases of these two divisions of the ear, that render it desirable for
them to be considered separately. The external ear, comprising
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 firmcellular tissue.
On the outer surface of the ear, the integuments are so firmly at-
tached 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 bloodvessels that a dried specimen I pos-
sess, injected with size and vermilion, has, at first sight, the appear-
ance of a mass ofcoloring matter, which, upon minute examination,
is found to depend upon its vessels, that 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 depres-
sions and elevations; it forms the concha, the large concavity look-
ing obliquely outwards and forwards, and bounded in front by the
triangular projection called the tragus, which looks obliquely in-
wards and backwards, facing the concha. Posterior, and slightly
inferior to the tragus, is the antitragus. Extending upwards from
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the latter is the antihelix, which forms the rounded curved projec-
tion of the outer ear, and divides above and in front into two
branches: of which the inferior and more prominent terminates
under the helix, by which it is concealed; while the superior branch
is very rounded, and seems as if it were the continuation of the anti-
helix. Between the two branches is a fossa, called the fossa inno-
minata, 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 down-
wards, it is continuous inferiorly with the lobule. Above the tragus,
the helix usually consists of a flat band of cartilage, the inner sur-
face 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. Riche-
rand says that the external ear may be removed 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 ofthe auditory nerve compensating for the imperfection
of the organic apparatus." Dr. Hennen cites a case that he met
with, in which the external earwas completely removed bya cannon-
shot, and yet the sense of hearing was as acute as ever. Wepfer
relates a case in which the outer ea'r was destroyed by ulceration,
but the hearing power was not diminished. Itard says: "Every-
thing 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
de VOreille, t. I, 1821.) He owns, however, that this opinion has
been opposed by various anatomists, among whom may be cited
Valsalva aud Haller, who state positively, that although the loss of
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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 ofthe cases from which deductions
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 ofthe hearing power was employed; nor
does it appear that sufficient care was taken to ascertain whether
the supposedperfect hearing depended upon the organ thatremained
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 ofthe 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 aremoval by a cutting instru-
ment. 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 sus-
picious a feature, thatwearing the hair short about the ears was not
merely fashionable, but absolutely essential to a respectable appear-
ance. When examining the patient, I found that each meatus con-
tained cerumen, after the removal of which by the syringe, he heard
the watch equally well with either ear, at a distance of two feet;
nor, after careful experiments, could I detect any difference between
the hearing power of the two ears. I sent this patient to the inge-
nious Mr. Eein, from whom, I doubt not, he obtained what he
required.

Pathological Observations.—The two classes of disease of the
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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 tumors, which are, how-
ever, comparatively rare.

I. Malformations of the external ear generally coexist with par-
tial or entire absence of the external meatus; but as the state of
the outer ear usually attracts attention first, I shall consider 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 isnot uncommon, consists in the absence
of the cartilage of the external ear, together with the external mea-
tus; the only representative of these parts being one or more soft
and shapeless duplications of the integuments: sometimes, indeed,
there is no vestige of either meatus or auricle.

The attention of the surgeon is called to cases of malformation 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 ex-
ternal 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 mostprobable that the meatus was entirely
absent.

Fritelli and Overteuffer are also quoted by Cooper, as having
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 in-
stances the auricle is deformed without any abnormal condition of
the meatus or tympanum; but, as a general rule, malformation of
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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 malformation
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 musuem of the University of Edinburgh,
and the third is one made by myself, at the request ofthe Patholo-
gical Society ofLondon, before whom it was brought by Dr. Lloyd.
In the first two instances, one ear only was affected. "In both
(quoting Dr. Thomson), the labyrinth appears to be quite naturally
formed; the cavity ofthe tympanum and the bony Eustachian tube
exist, but are much smaller than usual. The chain ofossicles differs
materially from the natural structure, being united, in one of the
examples, into one straight and simple piece, and, consequently as-
suming very much the form and appearance of thecolumella 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 ofthe
temporal bone which forms the tympanic ring and lower side of the
bony canal of the meatus, and the extension backwards of the arti-
cular or true glenoid portion of the temporal bone to twice its natu-
ral breadth. There is a total deficiency, therefore, of what may be
termed the tympanic bone, or of that which forms the posterior non-
articular part of the glenoid cavity of the temporal bone, intervening
between the fissure of Glasser and the vaginal ridge of the spinous
process. Were this part of the bone merely deficient, the cavity of
the tympanum would be left freely open below; but in the two bones
now described, it seems to be closed by the unusual extension ofthe
glenoid or articular portion of the bone backwards." In reviewing
the cases recorded byhim, and comparing them with the results of
dissection, Dr. Thomson arrives at the conclusion that the following
are the most prominent points of deviation from the natural form
and structure: 1st. An incomplete development of the integu-
mental part of the apparatus, viz., the external auricle and outer
part of the meatus. 2d. The absence of the membrana tympani
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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. 3d. 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 ofintegument
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 tra-

Fig. 2.

Malformed right External Ear of a child.

gus, which is rather smaller 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 folli-
cles. The meatus externus is entirely absent, and a slight depres-
sion in the integuments is the only indication of its usual position.
Upon removal of the integuments, no meatus or membrana tym-
pani was discovered; but in their place is a flat surface of bone,
which presents two fissures, one very narrow, with a direction for-
wards, and a second, three or four lines in length, and from half to
three-quarters of a line in breadth, commencing at the anterior and
inferior part of the other fissure, with a direction downwards and
slightly backwards. This fissure is covered by a membrane. The
whole of the tympanic ring is absent, so that the mastoid and squa-
mous portions of the temporal bone are only parted by these fis-
sures, the lower of which seems to represent the Glasserian fissure
and the external meatus united into one.

The membrane which covers the fissure appears to be the analogue
of the membrana tympani. The zygomatic process of the temporal
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bone is represented by a small osseous layer developed in the middle
of a ligament, which extends from the external part of the squa-
mous portion to the orbit: the malar bone is absent, the external

Fig. 3.

The rudimentary Meatus Auditorius Externus of a child, in the form ofa fissure
posterior to the CondyloidProcess.

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 ob-
served lined with 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 substance of the bone. It mea-
sures two lines in its vertical diameter, two and a half from before
backwards, and about half a line from without inwards. Thiscavity
contains two bones which are the analogues of the malleus and the
stapes. The former consists of a narrow process directed upwards,
and a globular body below, from which another process is directed
inwards; but it has no connection with the stapes to which it is
superior. The stapes, instead of its two crura, has a process flat-
tened above and below, and about three-fourths ofa 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
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membrane of the tympanum. The tensor tympani muscle is in r
natural state, as is also the Eustachian tube, which opens into the
anterior part of the tympanic cavity. The stapedius muscle is ab-
sent; the auditory nerve, cochlea, vestibule, and semicircular canals
appear in all respects healthy. .

Fig. 4.

The Tympanic Cavity, with the Eustachian tube, openinginto itsanterior and inferiorpart
The two ossicles, detached from each other, are to the right.

The healthy state ofthe labyrinth would lead the surgeon to ex-
pect that sufferers from this deformity might hear some sounds; but
considering the absence of an external meatus and membrana tym-
pani, and the imperfect state of the tympanic cavity, the compara-
tively large amount ofhearing enjoyed must be a source of surprise.
In the following case there is every reason to suppose that the con-
dition of the ears was similar to that just detailed; yet thepower 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 examina-
tion, a very small fold of integument, in which was a delicate por-
tion of cartilage, represented each external ear. The only 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 thehead, 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 zygomatic process appears to be undeveloped. When she at-
tempts a forcible expiration with closed 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

4
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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 impossible to prevent it from healing.

Fig. 5.

Rudimentary External Ears

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.

In some instances there has evidently been a coexistent 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 thefriends of infants respecting whom he may be con-
sulted, 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 communicate with him by employing slow, distinct,
and rather loud articulation. A girl of only moderate intelligence,
partly from weakness and partly from imperfect hearing, neverthe-
less 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 unsuc-
cessful ; first, because, as a rule, there is an entire absence of meatus
and membrana tympani; and secondly, because it has been found
impossible to keep the aperture in the integumentsfrom 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



THE EXTERNAL EAR. 51

snort; and there is also not unfrequently imperfect speech and de-
glutition. Thus in an infant, a month old, seen in consultation with
Mr. Roberts, of St. John's Wood, 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 frequent
regurgitation through the nose of the contents ofthe 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 be-
comes hypertrophied and hardened, the meatus not unfrequently
closed, and the ear loses its natural form, its surface being exceed-
ingly tender. This affection generally occurs in females beyond the
middle period of life.

Case. —C. R, 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 examination, 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 consti-
tutional debility; it is, however, often met with in children. It is
generally accompanied by extreme irritation of the auricle, which is
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of a deep-red color, and often very smooth and shining. Scales of
epidermis are seen adhering to some of the 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 giverise to those
symptoms of pressure on the membrana tympani which will be more
particularly alluded to under the diseases ofthe meatus. The treat-
ment ofchronic eczema is very similarto that of chronic erysipelas.
Frequent ablutions with tepid water,combined withemollients, should
be practised in the early stages of the affection, when the skin isvery
sensitive, and the latter should be protected from the air by oiled
silk, or very thin vulcanized India-rubber. Afterwards, mild astrin-
gents are to be used, and, as Mr. Wilde recommends, a solution of
gutta-percha in chloroform may be painted over the surface several
times until a complete coat has been formed; which is to be renewed
from day to day, as often as it peels off. The head should be kept
cool; and instead of the ears being studiously covered by layers of
warm material, they should be exposed as freely as possible, and
very soft pillows avoided. The meatus ought to be frequently
syringed with tepid water, for the purpose not only of removing
the dead cuticle and discharge, but also of soothing the irritable
dermoid membrane. The introduction into the meatus of ear-picks
and other foreign bodies, for the purpose of allaying the itching of
tube, must be studiously avoided; but if the itching becomes very
distressing, a vapor-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 unguen-
tum hydrargyri nitratis may be employed. In addition to local
applications, constitutional remedies should be employed. In adults
any derangement of the general system should be attended to, alter-
ative medicines administered, and great attention to diet enjoined,
as well as abundant exercise in the open air. In children, these
constitutional 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.
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In addition to the two kinds of inflammatory disorder just
noticed, the auricle is sometimes subject to a chronic inflammation
the seat of which appears to be the cartilage or its immediate in-
vestment : it is characterized 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, Tumors, Deposits, and Malignant Diseases
Cysts.—The only kind of cyst to which the external ear is sub-

ject, is that formed by an effusion of blood between the cartilage
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 favored 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 1 Hematoma Auris, is divided by
him into four stages.

1. The stage of hyperemia, and probably chronic inflammation,
as shown by the congestion and loss of the elasticity of the carti-
lage.

2. The stage ofeffusion; 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 absorption
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 between the folds of
the integumentsand around the fibro-cartilage of the ear: if punc-
tured in this stage, there is a discharge of serum ofthe blood, mixed

1 Medico-Chirurgical Review, January, 1858.
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with coagulum. I think, however, the proper practice is, not to
puncture in this early stage, but to apply evaporating lotions. Even
under this treatment, though still more if left to itself, the tumor

Fig. 6

Ilseniatocele of the External Ear (Wilde)

often increases so as entirely to disfigure the ear, and produces a
large hot swelling of a livid red color. At the end of a week or
two, according to circumstances, I have passed, with a common or
curved needle, a small seton through the long axis, pressing out the
contents, which are now, in addition to their sanguineous nature,
more or less purulent, and allowing the rest to escape gradually. At
first the diminution of the tumor is trifling; but under the use of
the seton it gradually subsides, and at the end oftwo or three weeks
a certain amount of chronic thickening only remains. Where no
such treatment has been adopted, the resulting deformity has been
very marked, and has continued through life."

The patient who came under my notice, at St. Mary's Hospital,
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 wal-
nut ; it had been punctured, and a transparent fluid was evacuated;
it had, however, soon formed again. He did not return to undergo
any treatment.
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Tumors.—The lobule of the external ear is subject to hyper-
trophy, and to the development of tumors in its substance. Tumors
are also developed from the surface of the cartilage, or from the
cellular tissue covering it.

Fig. 7.

Tumor of the Lobule (Wilde).

Mr. Wilde relates a case of tumor in the substance ofthe lobule.
"M.-S., a female, aged 19, has a hard, firm, ovoid tumor 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 tumor. It grew gradually from the orifice
made for holdingthe ear-ring, and has been several months attaining
its present size. The tumor upon the opposite side, which also
surrounds the hole made for the ear-ring, is much paler in color,
and not larger than a garden pea. The girl states she expe-
rienced 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 toremove the ear-rings, on account ofthe irritation
they produced. The large tumor was dissected out, and the ellip-
tical aperture left in the lobe brought together with sutures. It
healed kindly, and the disease did not return. A section of the
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tumor exhibited a dense yellowish-white fibrous appearance, 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 ulceration of the auricle take
place, and the cartilage is perforated and destroyed. The auricle
becomes nodulated and misshapen; 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 scir-
rhous degeneration: ofthese thefollowing occurred in the practice of
Dr. Fischer: A countryman, when eight years of age, perceived
an itching, which depended on a scabby eruption ofthe head. This
extended to the right ear, and its irritations being increased by
roughly rubbing itwith the hand, the skin was corroded. Aredness
and swelling of the ear, the certain attendants of inflammation,
continued from that time, much encouraged by the plethora and
strength of the individual. The disease now remained stationary
for some years, but at the time of manhood it broke out afresh, and
with increased intensity. During his twentieth year, it had ac-
quired so enormous an extent that the whole auricle was converted
into a knotty, deformed, and lumpy mass, in which the natural
projection could scarcely be detected. At the anterior and inferior
extremity of the antihelix the degenerate mass had begun to sup-
purate. 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 OP EXPLORATION—LAMPS—SPECULUM MODE OF
EXPLORATION.

The external auditory meatus is a tube formed partly ofcartilage
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 which causes a slight central
contraction ofthe calibre of the tube; and this convexity, combined
with a similar one in the anterior wall, often prevents the anterior
and inferior fourth or fifth ofthe membrana tympani being visible

Fig. 8.

A vertical section of the left Meatus Externus, from without inwards.

to the surgeon during his 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
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tympani is attached to the inner extremity of each wall, hence 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 ante-
rior 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 ofvessels. The inner ori-
fice of the meatus is round, and in the groove of its margin the cir-
cumference of the membrana tympani is inserted.

The diameter ofthe 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 membrana 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. Thelarge size of themeatus
depends generally upon the original conformation of the bony tube,
but its contracted state is often the result of osseous development, or
a thickened condition ofthe dermis, or the presence of bony tumors.

The membranous meatus consists of the following laminae, begin-
ning internally: 1st, the epidermis; 2d, the dermis; 3d, the peri-
osteum. 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 tympani, 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 fre-
quently protect the entrance of the meatus. At the inner half of
the tube, the epidermis is extremely thin, with a shining surface.
The scales which compose the epidermis are constantly thrown off
from the free surface of the membrane: they mix with the cerumen,
and in the healthy ear are excreted with it.

The dermis also forms a cul-de-sac by being continuous with the
dermoid layer of the membrana tympani. Near to the orifice of the
meatus, the dermis differs but little from that covering the cartilage
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of the concha, with, the exception that it gives insertion, particularly
in elderly persons, to numerous shortstrong hairs. More internally,
the dermis is remarkable for its extreme sensibility, and gives pas-
sage 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-carti-
lage ; 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
intimatelyconnected with the periosteum, the two membranes being
frequently inseparable.

The outer half ofthe membranous meatus contains, in addition 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 car-
tilage and the bone. The outer part of the fibro-cartilage of the
meatus projects and forms the tragus. Thefibro-cartilaginous meatus

Fig. 9.

The Orifice of the Meatus Externus, showing its oval shape.

does not form a complete tube, being deficient at itsposterior and su-
perior third, where the bloodvessels of the bone freely communicate
with 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-carti-
lage, covered by the dermis, posteriorly of the anterior border of
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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 projectionposteriorly
of the tragus, while the posterior margin of the orifice projects
slightly forwards. Thus the introduction of a foreign body is pre-
vented by the flap of the tragus covering the orifice; and if that
be pushed aside or penetrated, then the projecting posterior border
ofthe orifice directs the body against the anterior wall ofthe 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 mem-
brana tympani, and the passage of water to it, when the head is
immersed, or copious ablutions are practised. The projection of the
tragus backwards, 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, some-
what forwards again.

Fig. 10.

The Osseous Meatus Externus ofan infant.

At birth, only the rudiments of the osseous external meatus are
present: these consist of a delicate osseous ring, which, however, is
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incomplete at the upper fourth, where the surface of the temporal
bone is smooth and slightly concave. The upper part of the mem-
branous meatus rests on this portion of bone. The inner margin of
the remainder is attached to the annulus auditorius; its outer sur-
face is in contact with the adjacent tissues. As the child grows,
the smooth superior surface is gradually developed into the concave
upper wall of the meatus, and from the osseous ring spring the
anterior, posterior, and inferior walls.

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 ofthe meatus.
To straighten the meatus it is necessary to press the tragus for-

wards, and the cartilage forming the posterior wall of the meatus
backwards. When the meatus is very large, this may be accom-
plished by simply pullingthe 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 ofthe 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 pur-
pose ; 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 ofthe surface of the meatus, and of that of
the membrana tympani. That the orifice of the meatus is suscep-
tible of being dilated is shown by placing the end of a finger in it,
and then pressing it gently inwards, when the walls will be felt to
yield slightly, and to embrace the finger firmly.

For the proper inspection of the meatus a strong light is required,
which can be so thrown as thoroughly to illuminate the visible sur-
faces of the meatus externus and the membrana tympani. Sunlight
is the best; but as its presence in our variable climate can rarely be
made available, and as the surgeon must 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, however, he may, with few exceptions,
attain to such a knowledge of the condition of the surfaces illumi-
nated as will suffice for his guidance.
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There are two lamps which throw a good light into the meatus,
M. Segalas's and Mr. Miller's.

Segalas's lamp is of very simple construction, but can only be
used with gas. It consists of two vertical iron rods, the anterior

Fig. 11.

The mode of examining the Ear by aid of sunlight.1

of which is about four inches high, and surmounted by a gas-burner
which communicates with the vulcanized 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 movable
piece by which the lamp may be held in the mouth, and thus both
hands left at liberty.

Miller's lamp, called after its manufacturer, was first suggested
by Dr. Chowne; but it has undergone great improvements in the
hands of its maker. It consists of a wax candle, inclosed in a
Palmer's spring tube, about six inches in length, standing upon a
foot about two and a half inches in diameter and three-quarters of

1 In this figure the head of the patient ought to incline more to the right shoulder.
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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 de-
fence to the candle when carried about. This lamp will, ! think, be

Fig. 13.Fig. 12.

Miller's Lamp, open Miller'sLamp, closed.

found efficient and economical, 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 examination
of the ear.

Speculum auris.—Various complicated and somewhat expensive
instruments have been invented for the purpose of straightening
the outer half of the meatus, for slightly dilating it, and for con-
centrating the rays of the sun, or of an artificial light, on the sur-
face of the tube and on the membrana tympani. The one in general
use previous to the last ten years was the forceps-speculum; it is
made of steel, and consists of 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
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then opening it so as to dilate the tube. The objections to the for-
ceps-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 re-
quires the exclusive use of one hand, so that it cannot be well em-
ployed during the performance of an operation, or the use ofapplica-
tions to the meatus or membrana tympani. Another great objection
to the forceps-speculum is, that when the two portions ofthe funnel
are separated in the meatus, two spaces are left 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 Vienna, and introduced to the notice
of English surgeons by Mr. Wilde, in his paper on Otorrhoea, pub-
lished 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 meatustoretain its position without
being held. These disadvantages of the conical speculum were ob-
served 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 ofthe same diameter throughout.
There remained, however, the other very serious defect in the tubu-
lar speculum of the circular form of its small extremity. As has
been said, the surgeon can readily assure himself of the oval shape
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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 introduced 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 impossible 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 ofthe meatus,

Fig. 14.

A set of Specula for the purpose ofexamining the External Meatus

which are nearly flat, is liable to produce pain, especially where the
tube is small. It is therefore evident that the part ofthe speculum
inserted into the meatus should be of an oval shape. This modifica-
tion ofthe 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 desira-
ble that the expanded portion should be somewhat flattened; and this
flattening should be at right angles with that ofthe smaller extrem-
ity. A set of three or four specula should be in possession of the
surgeon. It has been suggested that the tubularear-speculum should

5
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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, with-
out the use of the speculum. Having done this, a speculum adapted
to the size ofthe 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 ap-
pears 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 greaterwill 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

Fig. 15.

The Surgeon examining the External Meatus by means of Miller's Lamp and the
Tubular Speculum.

means of the lamp in the other hand, the rays of light are to be di-
rected successively on the several walls of the meatus and on the
membrana tympani. The size of the different parts of the tube, the
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quantity, color, and position of the cerumen, if present, should be
noted; if absent, the state of the part of the tube in which it natu-
rally 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. Thetotal 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 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.
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FOREIGN BODIES IN THE MEATUS.

Foreign bodies arefrequently 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, wool, 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 sus-
pected of having a foreign body in the ear, the first step of the sur-
geon 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 generally
aware of the impunity with which a foreign substance may continue
for a time in the meatus. It is not uncommon to find a mass of hard
cerumen in contact with the whole of the meatusand with the outer
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surface ofthe membrana tympani, withoutcausing any pain or inflam-
mation; 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 continua-
tion 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 outersurface 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 syringeand warm water
circ? tis ti general rule, quite sufficient to remove all rounded solid
bodies. I have succeeded in extracting beads and other hard sub-
stances 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 to use any of these instruments, and resort to
them should be avoided ifpossible. Dieffenbach, who advocated the
use of a curved director, or curette, must have met with cases show-
ing the practice to be dangerous; for he says, " Should violent
bleeding supervene, and there be no likelihood of completing the
operation at one sitting, cold and afterwards warm applications are
to be resorted to, to prevent suppuration." It is alsoalmost impos-
sible to pass a curette between the extraneous substance and the
meatus without impelling that substance inwards, inwhich case it is
very apt to be pressed forcibly against the membrana tympani, and
cause inflammation. 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;
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and where the life of the patient has been spared, the ear has some-
times been destroyed and the portio dura nerve paralyzed.

Should a patientapply for relief who has much inflammation and
tumefaction of the meatus, consequent perhaps upon attempts pre-
viously 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 ofthe 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 Eomberg'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 mate-
rials, 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.1 Insects some-
times 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 sensitiveness 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 relief. Foreign bodies which press upon the outer surface
ofthe membrana tympani are apt to force the chain ofbones inwards,
and thus press the stapes towards the vestibule,causing the peculiarly
distressing symptoms ofgiddiness and confusion in the head which
not unfrequently attend upon an accumulation ofcerumen. 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.

1 See a description of this instrument in Chapter VI.
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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 he 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 28, 1849, her mother stating that she had pushed a
piece ofslate-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 ofslate-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 bloodvessels
of its dermoid layer being distended. The patient did not complain
of pain, and in a few days the membrana tympani was healthy.

Case II. A percussion-cap in the ear for fifteen years.—C. E.,
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
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of the right membrana tympani had recently caused a dulness of
bearing 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 by 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 sponta-
neously. 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 exces-
sive itching.

Fig 16.

Rectangular Forceps.

Case IV. A pin impacted in the meatus.—A. R., a servant, aged
35, came in great fear and in some pain, complaining that 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 tympani at its lower part, and the point seemed to
be inserted in the membranous meatus. The syringe proved ineffec-
tual, and I therefore had to remove it with the rectangular forceps,
an instrument ofgreat utility where the extraneous substance cannot
be otherwise removed. On attempting to withdraw the pin, I dis-
covered that its point was firmly fixed in the dermis, and that the
only way to extricate it was to seize it by the middle, push it gently
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inwards against the membrana tympani, 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 tympani, symptoms similar to those of pressure
on the brain were very decided.

Case V. Cotton-wool in the meatus.—The Eev. 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 symp-
toms his medical advisers thought were produced by derangement of

Fig. 17.

The External Meatus greatly dilated by a piece of Cotton-wool; the latter is seen
below, and to the left.

the stomach, as duringattacks of dyspepsia he was decidedly worse.
Upon examination a large quantity of cotton-wool was observed
in the meatus in contact with the membrana tympani: it had evi-
dently been pushed in 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 remained 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; removed by instruments; para-



74 THE DISEASES OF THE EAR.

lysis of theportio 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 endeavoring to remove it, forced it deeper into
the ear, breaking the shell, and causing intense pain. After its re-
moval there wasmuch discharge from the ear, and in a few days the
muscles of the right side of the face lost their power, which they
have not regained. Upon examination there was no vestige of the
membrana tympani; the mucous membrane of the tympanum was
very thick and red, and there was not the slightest power of hearing.

Case VII. Tobacco in the meatus; pain and numbness in the
head; partial stupefaction, inability to 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 com-
plains of giddiness, and sometimes reels across a room; at others
he is obliged to sit down, feeling quite oppressed and stupefied.
He has also suffered from indigestion. Upon consulting a medi-
cal man, he was treated by cupping, purgatives, &c, but without
relief. Upon examination of the right external meatus, a consid-
erable 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 were caused by the narcotic principles of the to-
bacco, rather than by its pressure on the membrana tympani. In
cases of pressure, too, the symptoms disappear at once on theremoval
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 membra-
nous meatus, with the exception of the portion situated within a line
or two of the orifice. They are contained in the cellular tissue be-
neath the dermis, on the surface of which the ducts open. Kolliker
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has recently shown them to be modifications of the sudoriferous and
not of the sebaceous glands, as was previously supposed. The ceru-
men 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 accumu-
lation on the surface, or in the vicinity of the membrana 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 ofhearing. Its principal use is unques-
tionably to arrest and collect the particles of dust. Its bitterness
may possibly deter the entrance of insects; but the idea that it me-
chanically assists in collecting or conducting the sonorous vibrations
to the labyrinth, or that it is of any use, in fact, in the actual pro-
cess of hearing, is, in my opinion, quite erroneous. No doubt its
absence is very frequently accompanied by a diminution of the hear-
ing power; but this absence appears rather to result from the sym-
pathy which exists between these glands and the deeper structures
of the ear. Very often, when these return to their normal state,
the ceruminous glands again pour out a healthy secretion. The most
convincing proof that the cerumen does not mechanically assist in
the functions of hearing is, that in many cases, when the ceruminous
glands alone are affected, and their secretion consequently arrested,
no diminution in the hearing power can be detected even by the use
of the most delicate tests; and cases must frequently occur to medi-
cal men, where there has been a long-continued discharge from the
surface ofthe dermis, no cerumen being secreted, without perceptible
diminution of the hearing power. It is also well known that the
entireremoval ofthe ceruminous secretion does not impair the hear-
ing power; and in no case of deafness has it been shown that the
introduction of cerumen or ofany 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 thatits functions 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 movement of masti-
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cation 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 color and softer than natural, or hard and dark colored;
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 hypertro-
phied; 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; and
this condition, by preventing its free escape from the ear, gives rise
to that very common affection, accumulation of cerumen in the ex-
ternal 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 derange-
mentof the deeper-seated cavities. Thus, while in a large number of
cases the removal of the accumulated cerumen is productive ofim-
mediate relief to the deafness; in others, the hearing is only par-
tially or not at all benefited by the operation. In order to ascertain
the numerical relation between the cases of accumulation 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 consecu-
tive cases that have occurred in my private practice.
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TABLE SHOWING THE EFFECT ON THE POWER OF HEARING OF THE RE-
MOVAL OF AN ACCUMULATION OF CERUMEN IN ONE HUNDRED CASES ;
THE NORMAL DISTANCE OF TESTING-WATCH BEING THREE FEET.

HEARING DISTANCE BEFORE HEARING DISTANCE AFTER
• REMOVAL. REMOVAL.Na•< — ■ ■

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

22 1 inch 8 inches j 18 inches 18 inches
22 normal: no cerumen half an inch , normal normal
32 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.: nocerumen 1 inch 3 inches
18 4 inches half an inch j 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 j 18 inches 8 inches
65 contact contact , 2 inches 2 inches
27 pressure pressure : half an inch 3 inches
44 4 inches pressure 6 inches 3 inches
25 24 inches 1 inch normal 3 inches
40 pressure normal normal normal
65 crack of nails crack of nails 2 inches contact
27 12 inches contact normal normal
27 18 in.: no cerumen pressure 18 inches 18 inches
70 pressure pressure 1 inch 1 inch
56 normal pressure normal 7 inches— 2 inches 2 feet normal 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 inches normal: no cerumen 24 inches normal
14 2 inches 5 inches 24 inches 24 inches
29 2 inches 6 inches normal 12 inches
40 4 inches pressure 8 inches 5 inches
14 contact normal: no cerumen 6 inches normal
35 7 inches half an inch ; normal normal
22 2 inches contact j 24 inches normal
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AGE.
HEARING DISTANCE BEFORE

REMOVAL.
BEARING DISTANCE AFTER

REMOVAL.

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

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 j 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 inches
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 i 1 inch 1 inch

5 crack of nails : 2 inches crack of nails 4 inches
no cerumen

35 10 inches 2 inches normal normal
28 1 inch 24 inches 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: nocerumen pressure normal 12 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 12 inches
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An analysis of the foregoing 100cases 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 onlyslightly improved, . . 35
Ears in which the hearing power was the sameafter as before 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

notperfect, the opposite ear being affected, 11

200

It thus appears that of the 165 ears from which cerumen was re-
moved, 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 thick-
ened condition of the tympanic mucous membrane, debility of the
auditory nerve, anchylosis of the stapes, &c.; it is therefore impor-
tant 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 ofcerumen in cases not corn-
plicated with other diseases, are—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 the ear 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 deaf-
ness, often following a cold by which the dermis is tumefied; bath-
ing or the introduction of water into the ear. This deafness is
often better in the morning; is increased by the movements of the
jaw during mastication; and often disappears as suddenly as it
came, with a cracking sound in the ear. The cause of the sudden
appearance and disappearance of the deafness is the movement of
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the mass of cerumen: when it is so placed as to allow sonorous vi-
brations 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. Oftentimes a feeling of fulness in the ear is com-
plained of; not unfrequently there is singing and giddiness, and
sometimes considerable pain.

The symptoms of a collection of cerumen in the meatus vary
according to the nature and position of the mass. Sometimes the
whole of the meatus is distended bycerumen, the inner end ofwhich
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 ossicles. The symptoms
of pressure on the brain are familiar to most surgeons; but it is not

Fig. 18.

Cerumen in contact with the outer surface of the Membrana Tympani

generallyknown that pressure on the contents ofthe labyrinth pro-
duces somewhat analogous symptoms. A mass of cerumen may
force inwards the membrana tympani and the chain ofbones, 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 pres-
sure on the head. These symptoms are often combated by the use
of counter-irritants and depletion, but the only proper remedy for
them is the removal of the accumulation.

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 irri-
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tation, and irregular action of the tensor tympani muscle. When
the mass is very hard, it is liable to cause inflammation of the der-
moid 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 ofthe affection being detected. Those
accustomed to pay attention 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

Fig. 19.

Meatus greatly dilated by cerumen.

the written account of a medical man; and a repetition of the
syringing (which had previously been practised), but with increased
vigor, has entirely removed the deafness. An examination with

Fig. 20.

Anterior wall of the Osseous Meatus partly absorbed, following the pressure of
an accumulation of cerumen.

the speculum and a strong light should, however, always be made
before adopting any treatment.

The prolonged presence of hardened cerumen in the external
6
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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 speci-
mens 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 mastoid 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.

Fig. 21.

Cerumen projecting through the Membrana Tympani into the Tympanic Cavity.

The treatment of cases in which there is an accumulation of ceru-
men 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 tohave been used without theproduction of pain,
inflammation, and often of discharge from the dermis. No doubt
the ordinary small syringe is not powerful enough toremove a hard-
ened 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 ofthe syringe consists of a metallic tube of very small
size, which should be made to take offuntil 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 syringe through a small aperture.
The point of the nozzle should be somewhat larger than the body of
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an ordinary probe, so that the water may be injected with sufficient
force, and its return at the orifice be unimpeded. The ear of the
patient should be brought opposite to a window,and the point of the

Fig. 22.

Syringe and Nozzle.

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 ef-
fected, on account of the left band of the surgeon being otherwise
engaged, the posterior wall of the meatus may be pressed back-
wards by the point of theVyringe. 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 condi-
tion of the water, and consequently of the ear, is more readily as-
certained. The use of an ear-spout is very serviceable during the
process of syringing. It consists of a spring to pass over the head,
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at one end of which is a funnel to fit under the ear, down which
the water can run into the basin.

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

Fig. 23.

Ear-spout, fitted on the head.

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
intervals. 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 niay be worn for a day or
two.

CASES OF ACCUMULATION OF CERUMEN IN THE MEATUS EXTERNUS.

Case I.—Mrs. R, aged 38, consulted me in July, 1854, on account
of great dulness of hearing. She stated that, without any previous
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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 re-
stored.

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 affected by syringing
for half an hour. A solution of carbonate of soda in water (5j @ 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 sufficiently to be removed with ease.

Case III. Accumulation of cerumen attended with pain and in-
flammation of the dermis.—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 hear-
ing 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 cerumen was removed.

Case IV. A mass of cerumen producing inflammation of the der-
moid layer of the membrana tympani.—J. R. M., aged 55, a surgeon,
complained, in 1849, of pain in the right ear, with much deafness.
The pain was paroxysmal; very acute; and was increased during
the act of swallowing. The meatus was found distended with
cerumen, the removal of which gave immediate relief to both pain
and deafness. The upper half of the dermoid layer of the mem-
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brana 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 suddenly, 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
ear.—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 symptoms
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 November,
1845. He stated that, five or six years previously, he had an
attack of deafness in the left ear, attended with a considerable
amount of singing noise; since that time he has occasionally felt
deaf in the 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 ob-
served himself now and then to make "a lurch." Upon inspecting
the ears, each meatus was found to be nearly full of hardened ceru-
men; which was carefully removed by means of the syringe. The
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 discern the features
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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 numb-
ness in the head: in a fourth, the pain had extended down the back.
The following case is also interesting:

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

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

MEMBRANES—TREATMENT —CASES.

2. CHRONIC INFLAMMATION I—a, CHRONIC INFLAMMATION, WITH HYPERTROPHY AND

ACCUMULATION OF EPIDERMIS—TREATMENT—CASES. b, CHRONIC CATARRHAL
INFLAMMATION—TREATMENT—CASES. C, CHRONIC CATARRHAL INFLAMMATION EX-

TENDING TO THE BONE AND TO THE BRAIN—TREATMENT—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 abun-
dantly supplied with nerves and bloodvessels, and is covered by a
delicate layer ofepidermis. Thismembrane isliable to inflammation
from many causes, such as the introduction 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 feel-
ing of fulness, stiffness, and uneasiness in the meatus, which is ill-
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creased when the ear is pressed upon, or when the outerear is moved
by its muscles. This sensation is followed by pain, often veryacute,
although not so distressing as in severe inflammation of the mucous
membrane of the tympanum; throbbing and singing often accom-
pany the pain, and there is sometimes a diminution ofthe power of
hearing. The latter symptoms are probably due to congestion of
the middle and internal ears. With these symptoms there is gene-
rally 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 some-
times 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 thepatient thinks an abscess
has burst. Examination, however, reveals the real condition ofthe
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 color, wholly denuded of epidermis, and in its
place secreting a mucous fluid. In the severe forms of this inflam-
matory action, this secretion consists of mucus, which comes away
from the ear as a large mass of viscid white matter, somewhat ana-
logous to that secreted by the mucous membrane of the tympanum
in cases of catarrh; the difference being that in the case of mucus
from the tympanum, the circumference of the mass is more fila-
mentous, the color not so white, and the substance less consistent.
After this discharge has continued for some days, it loses its viscidity,
and becomes milky, remaining so as long as the affection continues to
be chronic. When the inflammation is not very severe, the character
of the secretion is always milky, not mucous. There are cases in
which the secretion is thin, and nearly as transparent as serum; at
times it is tinged with blood. The quantity of this serous secretion
astonishes both patient and medical man. I have never had the
opportunity of collecting the secretion, so as to be able to form a
correct estimate of the quantity effused in twenty-four hours; but
judging from the saturation of handkerchiefs, linen, and pillows, it
must amount to several ounces. The source of this large quantity
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of secretion is the bloodvessels of the dermoid, meatus, which are
extremely numerous, and very large.

Some patients are subject to frequent attacks of acute inflamma-
tion 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 formi-
dable 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 con-
sists, 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 congested 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 dosesofopium 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 insure the removal of the whole of the dis-
charge, which is apt to cause irritation, and, in the second place, to
act as a warm bath to the inflamed membrane.' Unless there is con-
stitutional debility, or the ear has been weakened by previous dis-
ease, 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 in-
flammation of the dermis, of which I shall presently speak.

CASES.

Case I. Acute inflammation of the dermoid meatus, arising from
co ld,—M. F., Esq., aged 26, a medical man, consulted me in January,
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1853, on account of great pain in each ear. He said that fourteen
days previously, after being wet through, he had an attack of vio-
lent 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 examination, 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, accompa-
nied 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 discharge,
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 membranous meatus was much
tumefied, its surface being red; the dermoid layer ofthe 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. H., Esq., aged 38, of a weakly
constitution, sent for me in January, 1854.

History.—For three weeks he had been suffering from an attack
of inflammation of the lungs, and four days previously, when be-
coming 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 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 sensi-
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tiveness 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 swollenand red, and the dermoid
layer of the membrana tympani in the same state. So copious was
the secretion of serum, that in half an hour a white handkerchief
was perfectly saturated with it. Great fear was felt lest the ear
should have been seriously injured by the inflammation; but find-
ing that the membrana tympani stood out naturally, and feeling
that congestion of the tympanic mucous membrane was quite suffi-
cient 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 poiver 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 bloodvessels ramifying through
the membranous meatus are directly continuous with those entering
and supplying the osseous meatus; the intimate connection between
the dermis of the meatus and the bone is therefore very obvious.
The relations of the osseous walls of the external 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 totwo lines in thickness, which
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separates the cavity ofthe meatus from that occupied by the middle
lobe of the cerebrum. In some cases, a prolongation of the tym-
panic cavity is found extending into the substance of the upper wall
ofthe 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 lowerpart 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 bloodvessels
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 bloodvessels 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 communicating with the tym-
panic 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, itwill be evident that disease of the
membranous meatus externusis liable to extend to the outer surface
of the bone, and thence to the interior. In the only case of fatal
chronic disease which has fallen under my notice, the disease ad-
vanced, 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 ofthe brain or its membranes, unless considerable con-
stitutional irritation coexists.

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
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with a -pin.—Mary Wells, a single woman, aged 24, of a scrofulous
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 ofblood and
water that afforded immediate relief. She had, prior to this, suf-
fered 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, givingrelief as before. She was now free from pain, and felt
in good health. The discharge continued profuse until the 24th of
April, when it again ceased. The next day she was seized with
violent pain in the right ear and side of the head, accompanied by
vomiting and symptoms of general fever. As the bowels were con-
fined, 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 car-
ried 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 sennas.

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 ofthe 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 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 2d, 1 P. M.—There was a slight degree of opisthotonos this
morning, and the nurse remarked that, on her getting out of bed,

1 Mr. Maule, who saw the patient twoor three times, was ofopinion that an abscess was
forming in the internal ear.
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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 blister behind the right ear, and
three grains of hydrargyrum cum cret£t were administered night
and morning.

3d.—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 complained 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 recognize 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 twenty-six 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
quantity of turbid fluid. The pons Varolii, medulla oblongata,
and adjacent nerves were smeared with concrete, purulent lymph,
effused intothe 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 color, its bloodvessels being distended. Onexamining the in-
ternal ear, the membrana tympani was found to be entire, but both
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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.
(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. Theexciting 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 mostcommon
exciting cause is thehabit ofpicking the ear with someforeign body.
The symptoms 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 offin large flakes. These flakes ofepidermis
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. Occasionally this epider-
mis collects in such large masses as to dilate the meatus, or to cause
disease of the bone; in other instances, it produces acute inflamma-
tion of the dermoid meatus, and of the dermoid layer of the mem-
brana tympani.

Treatment.—When there is hypertrophy of the dermis, without
much tenderness, a solution of nitrate of silver (3j @ Ij) may be
applied twice a week; and slight counter-irritation be kept up at
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the same time over the mastoid process. If the surface 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,

Fig. 24.

Epidermis from the External Meatus in the form of a tubular cul-de sac, and a layer
arranged circularly.

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 inflamma-
tory 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, notwithstand-
ing that the removal of masses ofepidermis, on account of its den-
sity, and the close way in which one layer folds within another, re-
quires considerable patience.

CASES.

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

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

Treatments—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 @ was applied on

7



98 THE DISEASES OF THE |AR.

cotton-wool to each meatus. In the course of a fortnight he was
quite cured.

Case II. Simple chronic inflammation, with desquamation of the
epidermis.—Miss B. 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, had suffered a good deal of pain in each ear, accompanied 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 dis-
charge, which continued for a few days. During the last three
years has suffered from considerable irritation in the ears. On
examination, the meatus of each ear was found red in parts—a red-
ness that, on the left side, extended to the dermoid layer of the
membrana tympani. Portions of epidermis adhered to the sur-
face 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 ofeach meatus; warm water was syringed into each ear twice
daily; and,when the congestion was diminished, a solution ofnitrate
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 administered. This treatment
afforded great relief; and when I saw the patient again in Decem-
ber, the hearing was very much improved, and there was an abun-
dant secretion of cerumen in each ear. There had been one attack
in the left ear in the month of August.

Case III. Chronic 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.

History.—During the last five or six years has had attacks of
deafness,accompanied by a considerable swelling in each ear. When
the swelling decreased, the hearingpower partially returned. About
three weeks ago felt much irritation in both ears, accompanied, at
times, by pain and much dulness of hearing, 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
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the dermis was of a plum color: 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 (3ss @ Sj). I did not hear the result.

Case IV. Chronic inflammation of the dermoid meatus; accumu-
lation of epidermis.—The Rev. G. T., aged 55, consulted me in July,
1850,on account of pain in theleft ear, with accompanying 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 ofthe collection,
the hearing power was greatly improved. The surface of the dermis
being red, a weak solution of nitrate of silverwas applied to the sur-
face of the meatus twice a week, which effected further improve-
ments ; but the epidermis again collected. After its removal, mild
astringents were used, and the ear was syringed frequently with
warm water, which diminished the inflammation, but the epidermis
still continues to collect, and requires removal by the syringe every
two or three months. The moist atmosphere in which this patient
lives is probably a cause ofthe unyieldingcharacter ofthe affection.

(b.) Chronic catarrhal inflammation of the dermoid
MEATUS.

This disease has been frequently classed among the cases of
otorrhcea. As its name implies, it consists of chronic inflammation
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 tympani. 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 constitutional 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
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dermis, an injury, the use of stimulating applications, or attacks of
measles, scarlatina, or catarrh. Often this affection has no assign-
able cause, and appears with a slight itching in the ear; some-
times, indeed, the appearance of discharge is the first indication of
diseased action. In the early stages, there is usually but little
diminution of the power of hearing, even when the inflammation
and hypertrophy extend to the dermoid layer of the membrana
tympani. When the disease has remained for some time, the mu-
cous membrane of the tympanum is apt to participate, and deaf-
ness 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 frecfuently symptomatic of irritation within the tym-
panic 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 pre-
vious irritation in the tympanum, and much dulness of hearing
commonly precedes the appearance of the discharge. After this
affection 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 symptom, however, is more com-
mon 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 dis-
charge has usually a very offensive odor; and its hue varies from
milky white to dark slate color. The peculiarity ofthis discharge
is, that whatever may be its quantity, color, 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 coexists with this form of inflammation, the discharge
contains flocculent mucus, as also in cases of ulceration of the
fibrous laminse of the membrana tympani: sometimes there is also
discharge of blood. When chronic catarrhal inflammation extends
to the dermoid layer of the membrana tympani, the structure of
this membrane, like that of the dermoid meatus, becomes hyper-
trophied, and often much congested; the membrane itself loses both
its natural color and form; its outer surface is flattened ; while the
processus longus, and frequently the processus brevis, are com-
pletely concealed by it.
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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 orirritation, one or two leeches should be
applied to the margin of the orifice of the meatus, and be followed
by the use of warm fomentations, steam-baths,or poultices. On the
disappearance of the irritation, weak astringent injections may be
used, and slight counter-irritation be kept up over the mastoid pro-
cess. These measures, coupled with the administration of tonic
medicines, and attention to the general health, will frequently put
a stop to the affection. In more obstinate cases, it is requisite to
keep up a discharge over the mastoid process by means of vesication
or croton oil liniment; a solution of 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, are but
slightly ameliorated, after two or three months' treatment; it is,
notwithstanding, of great importance that the treatment be perse-
vered in to prevent the supervention of caries of the bones, ulcera-
tion of the membrana tympani, and the development of polypus.

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

History.—The mother stated, that about two months previously,
when the child was irritable and restless from teething, a discharge
took place from the left ear. Small at first, the quantity had gra-
dually 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 dis-
charge had been removed, the calibre ofthe tube was observed to be
diminished one-half by the swelling ofthe dermis, whose inner sur-
face was denuded of epidermis and somewhat redder than natural;
the dermoid layer of the membrana tympani 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 ofchloride of zinc (one grain to an
ounce ofwater) to be applied on cotton to the tube of the ear during
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the night. The health of the child soon greatly improved, the quan-
tity 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 me onApril 6,1855, on account of a discharge from
the ear, with dulness of hearing. He was pale and thin, bis gene-
ral health not good, and he was subject to enlargements of the cer-
vical 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 discharge being abun-
dant and the odor very offensive. After continuing for three or
four months, the discharge disappeared from both ears; but about
a month before consulting me, it had reappeared with the same
symptoms as at first.

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

Treatment.—Both ears to be washed out with tepid water thrice
daily, and afterwards to be syringed with a solution of acetate of
zinc (five grains to the ounce); a portion of vesicating paper to be
applied over each mastoid process every second night, and two tea-
spoonfuls of steel wine to be given twice daily. This treatment in
two months produced considerable benefit, the quantity of discharge
diminished,and thepower ofhearing improved. This improvement,
however, did not continue, and at the end of the year I saw him
much in the same state as when first brought to me. I then found
that the syringing had been very imperfect, a large quantity of dis-
charge being left in the ears after the operation. Strict attention
to this point was enjoined; a solution of nitrate of silver (gr. x @
sj) 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 treatment having been pursued
for three months, the discharge had ceased, although the power of
hearing was not wholly restored.
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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 never quite free
from itching and discharge. The power of hearing has not been
diminished.

On examination, the surface ofthe dermis in both ears was found
denuded of epidermis, red, slightly tumefied, and covered by a mu-
cous discharge. Each membrana tympani was healthy. The hear-
ing 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 ofa week,
thecongestion having much diminished, a solution of nitrateof silver
(gr. vj @ Ij) was applied to the 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 sub-
sided and the discharge disappeared. The affection, however,' was
slightly reproduced by a continuance of damp weather, or a reduc-
tion of the state of health; but speedily subsided under treatment.

Case VIII. Chronic catarrh of the meatus externus after scarlet
fever, accompanied bypains in the head.—E. D., aged 7, was admitted
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 dermoid 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 often weeks under this plan the hearing greatly improved,
and the symptoms of pain in the head disappeared.
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(c) Chronic catarrhal inflammation of the dermoid mea-
tus 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 head: great
restlessness and delirium followed, and she was constantly throwing
herself about.

On examination, the surface of the dermis was red and denuded
of epidermis; it was smooth but not ulcerated, and much thicker
than natural, so that the cavity of the meatus was only one-third
of its proper calibre. The membrana tympani was absent. The
abscess behind the ear had opened; and about a wine-glassful of
pus, of a most offensive odor, 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 articulation,
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.

Post-mortem inspection.—On removing the calvaria, the dura
mater appeared healthy, as well as the arachnoid and pia mater.
The lateral ventricles contained about half an ounce of perfectly
clear serum. Upon the removal of the cerebrum there was no ap-
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pearance of disease; the dura mater and arachnoid covering the
upper part of the left petrous bone were quite healthy. When the
tentorium was removed, the left hemisphere of the cerebellum was

Fig. 25.

The Internal Surface of the Temporal Bone, showing the two orifices in the Lateral Sinus
which were filled by the cerebellum, and also showing the carious Sulcus Lateralis.

observed to be much softer than natural, and the portion in contact
with the posterior surface of the pars petrosa was dark in color 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-colored
coagulum and purulent matter; pus was also found in the jugular
veins.

The ear.—The dermis lining the whole of the external meatus
was soft, tumefied, and dark-colored, and its surface was devoid of
epidermis; beneath it, posteriorly, was purulent matter, which sepa-
rated it from the carious bones. Themembrana tympani was absent;
but there was no more appearance of disease in the tympanic cavity
than might have been produced by the affection ofthe meatus. The
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bone was carious anteriorly as far as the root of the zygomatic pro-
cess and the fossa for the articulation of the lower jaw; superiorly
and posteriorly, the caries extended for the distance of an inch and

Fig. 26.

The External Surface.of the Temporal Bone, showing the carious portion extending from
the Mastoid Process posteriorly to the root of the Zygomatic Process anteriorly.

a quarter, nearly to the margin of the parietal bone; but in some
parts the external table only was affected, while in others it ex-
tended 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 mem-
branous 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 bloodvessels 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 progress 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
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on a consideration of some ofthe 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
ofa free egress for the matter.

The modes in which this matter may be confined are various. In
the case ofthe external meatus,the tumefied walls, together with its
peculiar valvular disposition as seen in infants, create a sufficient
barrier to the free egress of the secretion. In the tympanic cavity,
the matter is usually retained by the membrana tympani, which
either wholly or partially prevents its escape; sometimes, however,
the hypertrophy of the mucous membrane is itself sufficient to shut
up the secretion in parts internal to it; 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 tympanum; 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 predisposing 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 sea-side, 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
whichthe head is apt to receive a blow, must not be allowed. From
whatever source the discharge comes, it is desirable, when practi-
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cable, that the membrane whence it issues should be washed fre-
quently with tepid water; hence the use of the syringe is of great
importance. 1 When there is congestion, the application of one or
two leeches is desirable, and sometimes gentle counter-irritation
should be resorted to. This may be effected by a liniment to be
rubbed over or around the ears and down the spine. Gentle astrin-
gents may also be used. Whatever may be the source of the dis-
charge, as a generalrule, its continuance for some months after the
exciting cause is symptomaticof a scrofulous or otherwise unhealthy
diathesis; and. in spite of every effort, the hypertrophied membrane
is but very slowly affected, and consequently the discharge is gene-
rally of long duration. It is important, however, that the medical
man, knowing the exact nature of the disease, and its peculiarly
chronic character, should inform the parents orfriends of the patient
that any attempt to stop the discharge by powerful astringents, or
otherwise than by gentle means, may be attended with serious con-
sequences, as the production 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 sup-
posed 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 ofthe 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 inflammatory action may
usually be observed before the discharge disappears. In cases
where strong astringents have been employed in order to arrest a
discharge from the ear, the symptoms 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 treatment,
1 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 Indiarubber bottle, made by Bell & Co. The
metal nozzle should be made so as to allow ofbeing 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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where there is simple chronic catarrh from the dermoid meatus,
membrana tympani, or the tympanic mucous membrane, with free
egress for the matter: when there are symptoms of congestion,
apply one or two leeches near the part affected; syringe the ear
frequently with an abundant supply of warm water; use mild
astringent lotions, and endeavor to improve the health by every
means possible to the patient. In face of all these measures, the
medical man may expect to see the disease make very slow pro-
gress 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 symptom. 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 terminated fatally has already been cited. As a general
rule they may be distinguished from the secondary cases by the
absence ofall 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 dermoid
layer usually occurs in children suffering from debility; when the
dermis, instead of secreting its epidermis, pours forth a watery fluid
composed ofserum, in which float epidermoid cells in differentstages
of development. This discharge has often an extremely offensive
odor, 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 affection 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 strengthen-
ing 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
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lamina may eventually be discharged; but ulceration 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.

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 struc-
ture.
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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 Eustachian tube. As a rule,
polypi are attached to the surface of the dermoid layer of the me-
atus, 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 sur-
face 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 odor. A polypus, when small, usually causes little
inconvenience, nor is its presence commonly detected, except by
careful inspection;—when it grows large, however, a sensation ot
fulness is felt in the ear, and not unfrequently there is a sense of
heaviness, giddiness, and confusion in thehead. These latter symp-
toms are greatly increased when the polypus projects beyond 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 temple. These
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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 themembrana tympani, and chain
of ossicles, which causes a movement inwards, towards the cavity of
the vestibule, of the inner extremity of the chain producing con-
tinuous tension ofthe fluid of the vestibule. This is clearly shown
by careful inspection 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
syringe 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 tne 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 separately

described.

1. The Raspberry Cellular Polypus.

I have given this name to the polypus most frequently met with,
which consists ofnumerous round beads, very similar in appearance

Fig. 27.

Raspberry Cellular Polypus.

to the free surface of the raspberry. These beads are attached by
small filaments to a central stem, which forms the root. Frequently
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it is covered by ciliated epithelium, and when examined micro-
scopically, its interior is found to be composed of small rounded

Fig. 28.

Cellular structure of the Raspberry Polypus.

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 color is usually deep red; but as it grows, it becomes paler, and
the rounded masses considerably increase in size. The formation
of these polypi is often attended with considerable pain, and by a

Fig. 29.

A large Raspberry Polypus, visible at the orifice of the Meatus

discharge of blood; but it is not uncommon for them to remain un-
disturbed for several years, during the whole of the time throwing
off a most offensive secretion, and yet not producing symptoms sufn-

8
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ciently urgent 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 astrin-
gent lotions and drops, or in endeavoring to remove the mass by
instrumental means. As to astringent applications, there can be no
doubt that they are usually ineffectual in preventing the growth of
the polypus, in diminishing its vascularity, or in abating the quan-
tity 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 onlyretain its vascularity, but rapidly increase
in size. The two plans adopted by me for the removal of this
kind of polypus, 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 employ-
ment of which is so satisfactory that now I seldom resort to the
former method. As, however, few medical men are likely to pos-
sess that instrument, and as the use of the potassa cum calce ap-
pears 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 consequence that the substance used should
be made into very thin sticks. Those supplied to me byMr. Squire,
in the form recommended 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 & Williams, of
New Cavendish Street. This material contains a small quantity of
iron, which makes it firmer and less deliquescent than that made
in the usual way. The latter preparation, as not requiring so much
care, may perhaps suit those better who are not often required to
apply the remedy; though that which is free from iron is decidedly
the most efficacious.

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.
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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
ofthe meatus, which is so extremely sensitive thatthe pain produced
by the action of an escharotic upon it is most acute. For the pur-
pose 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 sub-
stance to which it extends. If a pair ofrectangular forceps be em-
ployed, neither the hand of the surgeon, nor the instrument he em-
ploys, will prevent the operator from seeing thepolypus while he is
making the application, and he can be sure that he touches the whole
of the free surface. If this operation be carefully effected, the
patient scarcely complains of pain; but if any portion of the escha-
rotic 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 color 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 ooz-
ing 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 color, 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 day; and the
process, already described, repeated, until the whole mass is de-
stroyed.

Case I. Vascular polypi near the membrana tympani; singing in
the ear; power of hearing diminished; treated with potassa cum
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calce; 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 remained without cause of complaint
until three months ago, when the symptom returned in the left ear.
He was again in some measure relieved by syringing; but this ope-
ration was followed by a discharge of very offensive character, at-
tended by a sensation of singing in the ear. He has at times com-
plained 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 nume-
rous 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-colored
polypus was seen, situated deep inthe meatus, of which it apparently
occupied the inner fourth, entirely obstructing the view of the mem-
brana tympani. The power of hearing was much diminished, 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
ofthe 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 mem-
brana tympani, the use of any force might be injurious to that organ.
Having since ascertained by dissections1 that the dermoid layer of
the meatus is continuous with the dermoid lamina of the membrana
tympani, it appears desirable on this accountalso not touse any force
to apolypus attached to the vicinity of the membrana tympani, since
a laceration ofthe 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 ofthe polypus which could be seen
became of a livid hue, and, when the ear was syringed with tepid
water five minutesafterwards, numerous small particles of the poly-
pus, softened and disintegrated, were brought away. The patient

1 See, by the author, "On the Structure of the Membrana Tympani in the Human
Ear."—Philos. Trans. Part I, 1851.
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complained of but very slight pain, which entirely disappeared on
using the syringe.

29th.—The polypus is smaller and less red; the discharge 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. In-
stead of the mass which, at the first examination, had an appearance
like araspberry, 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 odor is less
fetid; polypus nearly gone; and the power of hearing much im-
proved.

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 areattached to the upper part of the membranous mea-
tus, 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 al-
though 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 destruction of the polypus
the singing also entirely disappeared; thirdly, the return of the
power of hearing to so great an extent.

Case II. Discharge from the left ear during many years; giddi-
ness ; 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 his-
tory of his case is, that the left ear has been deaf from childhood;
that since early life he has been troubled with a discharge of offen-
sive matter from that ear; and that lately he has complained of
attacks of giddiness, especially upon suddenlyrising 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,
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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 ofsix 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 symptom of spe-
cial interest in this casewas the production of giddiness 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 tokeep 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 odor 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.

2d. On the removal of the vascular polypus by the lever-ring forceps.
—Every surgeon who has attempted toremove a polypus, especially
when situated near to the membrana tympani, must have found him-
self unsuccessful, if he has used the ordinary forceps. In the first
place, it is almost impossible to lay hold of the growth, on account of
the small size of the tube preventing him from separating the blades
of the instrument; and should a large meatus enable him to do this,
the instrument blocks up so much of the tube that he cannot see
whether he lays hold of the polypus or not. Should the surgeon
even succeed in seizing the polypus, he willfind 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 external 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 Sur-
gery :"—

" It consists of a fine steel stem, five inches long, and bent in the
centre, with a movable 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
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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 extre-

Fig. 30.

mity, 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,
with 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 extre-
mity, 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 in-

Fig. 31.

The Lever-ring Forceps, open.

strument is introduced into the meatus with the rings apart, which
having been made to inclose the polypus, or a portion of it between
them, the lever is pressed down, the polypus seized, and instantly
drawn out.
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Case III. A cellular raspberry polypus in each ear removed by the
lever-ring forceps; great improvement.—M. L, 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 at-
tacks 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 at-
tempt at a forcible expiration was made with closed nostrils, air
passed freely out of the left meatus, but not through the right.
The mucous membrane of the fauces was thick and red.

Previous treatment.—Excision of the tonsils, and the introduction
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 ear. The patient stood upright, and
reclined the head slightly towards the left shoulder. The gas lamp
being held between the teeth, the patient's ear was drawn backwards
by the left hand, so as to dilate and straighten the meatus as much
as possible; a large-sized speculum was next introduced; and then,
with the right hand, the lever-ring forceps was gradually pushed
down to the polypus with the rings in contact. As soon as the rings
reached the polypus they were allowed to separate, and when thus
apart were made to surround the growth; when this was effected,
the rings were brought into contact by pressing on the lever. The
instrument was then withdrawn, bringing with it the polypus, and
leaving the membrana tympani exposed. During the whole of the
operation I was able to see what I was doing, the rod ofthe instru-
ment being so small as to occupy only a trifling portion ofthe tube.
On thefollowing day the hearing ofthe patient was much improved,
the watch being heard at a distance of two inches; and the quantity
ofdischarge had greatly diminished. The polypus in the left meatus
was now attacked; but as only small portions of it came away at a
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time, three or four operations were required, which were followed
by much improvement. A large aperture was detected in the mem-

Fig. 32.

The Lever-ring Forceps holding a Polypus.

brana tympani, and by the aid of the artificial membrane, the
hearing power was still further improved.

Case IV. Obstruction of the Eustachian tube at thefaucial 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 deaf-
ness 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 ear—hearing distance six inches; mem-
brana tympani opaque and partly calcareous; the Eustachian tube
impervious; and the mucous membrane ofthe 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 mem-
brana tympani. On the 1st March, the discharge had nearly
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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 gar-
gling, a sudden crack was felt in the right ear, after which he heard
most acutely. Does not hear quite so well to-day, but still hears
general conversation.

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

March, 1855.—Have seen this patient recently, and he has re-
mained quite well.

Case Y. Cellular polypus, causing deafness and serious cerebral
symptoms; removal; cure.—I. B., 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, symptoms of unnatural
mental excitement have been experienced. 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
color, 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; a
considerable portion of the mass was thus extracted, but the roots
remained. Great relief at once followed the operation ; and ulti-
mately 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.
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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 microscope, does not, however,
confirm the propriet}'- of the designation, for, as will be seen pre-
sently, the term "fibro-gelatinous polypus" would be the more ap-
propriate appellation.

Structure of gelatinous polypus.—This morbid growth generally
attains Jo a large size. There are in my museum specimens vary-
ing 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 ofthe meatus, is generally not larger than a
line or two lines in diameter. Examining the polypus as it ap-
proaches the orifice of the meatus, near the root will be found at-
tached 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 portions of the

Fig. 33.

Fibro-gelatinous Polypus; the pedicle is to the right, the two rounded masses
projected from the orifice of themeatus.

growth. Approaching the orifice ofthe meatus thepolypus 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 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
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be separated from it by maceration, and which consists of cells bear-
ing every resemblance to those ofthe 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 shapeof the polypus of which it had formed the surface.
The interior of the gelatinous polypus is composed ofcorpuscles and
fibrous tissue, varying in proportion in different specimens; but the
fibrous tissue generallypredominates. The corpuscles have arounded
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 compressible 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-cor-
puscle to a half or one-quarter of its dimensions, the greater number
appearing certainly smaller than the blood-disk; but they presented
every variety of size between that disk 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 appearance of fibres; and to the surface of
these fibres the cells are observed to adhere. In some parts these
wavy gelatinous-looking fibres form almost the entire substance of
the polypus, the rounded cells being scattered very sparingly; in
others these fibres are absent. The wavy fibres run in the long dia-
meter of the polypus, possess considerable toughness, and although

Fig 34.

Structure of the Fibro-gelatinous Polypus.

easily separated from each other and isolated, they cannot be torn
across without considerable force. In some instances these fibres
are extremely firm, and the polypus is entirely composed of them,
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so as to become solid and very hard. When separated from each
other, they wear the appearance of transparentlines, whose diameter
variesfrom half to a quarter of that of the blood-disk. Interspersed
through the substance of the polypus were many spindle-shaped
crystals. On the application of acetic acid, the fibres became
swollen, and 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 pre-
viously seen. The gelatinous polypus sometimes attains to so great
a degree of hardness that it is with difficultycut through by a pair
of scissors; a condition which appears to be produced by the in-
crease in quantity and solidity of the fibrous tissue, the diminution
of the quantity of corpuscles, and the absence of the gelatinous
matter between them. It has been already stated that the vascular
polypus is composed ofrounded cells; which, however, differ very
much from the cells of the gelatinous polypus, in beingall of nearly
the same size and shape, and larger than those previously 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 ciliae, 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 struc-
ture of the three kinds of aural polypi naturally prepares the sur-
geon for a difference in their treatment. This is undoubtedly neces-
sary. The use ofthe potassa cum calce, which has proved so effica-
cious in the destruction of the vascular polypus, is of but little
service in the treatment of the gelatinous, or, more properly speak-
ing, 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 not
to be larger than from two to three lines in diameter. These for-
ceps should be introduced into the meatus to the distance of half or
three-quarters of an inch, and the polypus seized as near aspossible
to its roots; the forceps should then be used as a lever, the outer
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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.

Fig. 35.

The Ring Forceps.

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 gra-
dually darkened in color, and was ultimately expelled. On exam-
ining 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, however, generally
require any further treatment, but gradually wither and disappear.
If, on the other hand, any of the small globular bodies remain at-
tached to the root, they rapidly increase, and the diseased growth
has again to be submitted to operation. The removal of the fibro-
gelatinous polypus is generally productive ofrelief, not only to the
unpleasant head symptoms caused by its pressure on the contents of
the vestibule, but to the diminished power of hearing. The latter
improvement does 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 circumstance, that the
polypus has for a long period exerted considerable 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
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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 ex-
ception of the symptoms produced by the polypus, consulted me in
the beginning of April, 1850. She stated that seven years pre-
viously, without any other symptoms, a discharge issued from the
left ear, which has never disappeared; and shortly after the appear-
ance 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 com-
plains 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 tumor
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 ad-
dressed close to the head. On examination of the right ear, a
round, pale-colored 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, ofnot more than a line
in diameter,and not extending beyond the orifice. Not finding any
symptoms which indicated 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. Onexamining it after removal,
the polypus was found to consist of the two rounded heads already
noticed, each having a second mass, about half the size, continuous
with it, and extending nearly as far as the root, which was very
narrow, not being more than a line or a line 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, exa-
mination showed the quantity of the discharge to be greater than
usual, and a rounded growth was perceived near to the membrana
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tympani, as if the roots of the polypus still remained; to this sub-
stance 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 ofa 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 odor. In the right ear the rem-
nant 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 ofalum to be continued.

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

Left ear.—The roots of the polypus are much in the same state.
May 13.—The roots of the polypus remain as a week ago. Ap-

plied the chloride of zinc to their surface.
May 27.—Polypus of left ear smaller; again applied chloride of

zinc.
June 24.—Discharge from left ear gone. The polypus much di-

minished in size. Air passes through the left membrana tympani.
The solution of alum was continued, and in a fortnight the poly-
pus 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,
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and has a very offensive odor. 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 hearing slowly
improved.

Case VIII. Gelatinous polypus removed by forceps, and potassa
cum calce applied to the roots; cure.—Miss B. 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 poly-
pus 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 in size, the potassa cum calce was applied
once, and the growth was effectually destroyed.

Case IX. Gelatinous polypus following bathing; removed by ope-
ration; 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 immediately improved. An ori-
fice was detected in the posterior part of the membrana tympani.
The patient's hearing continued to improve; the watch was heard at
a foot from the ear; and the discharge wholly disappeared. The
roots of the polypus were found to have been attached to the sur-
face of the meatus in the vicinity ofthe membrana tympani.

9
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3. The Globular Cellular Polypus.

The thirdkind ofpolypus developedin the external meatus is the
globular cellular species. I have thus named a growth which essen-
tiallydiffers fromthose belonging tothe preceding classes. It consists
of a single globular mass, perfectly smooth on the surface, and with-

Fig. 36.

Globular Cellular Polypus.

out any appearance ofgranulation. It is confined to the inner fourth
or sixth of the meatus, from the upper part of which it is usually de-
veloped, and it hangs down like a curtain, wholly or partially con-
cealing the membrana tympani. It is of a deep red color, is softer
than the ordinary cellular polypus, and does not generally attain
a size larger than a small pea. This growth usually occurs in chil-
dren or in young persons; it is attended by a mucous discharge,
which is often very offensive; and the secretion, like thatfrom 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 oftpolypus may exist for several
years without producing any severe symptoms; and it has not
hitherto been distinguished from the othervarieties of polypus. It
may be discriminated from the disease I have called chronic catar-
rhal inflammation of the dermoid meatus, by the discharge contain-
ing flocculi of mucus, like small particles of thread, and from its
always presenting a red mass at the inner extremity of the meatus.
This affection also differs from catarrhal inflammation of the meatus,
in never terminating in disease of the bone; the discharge appear-
ing 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 color, and so much
tumefied that it projects into the meatusfor a line or a line and a half
beyond the position occupied by the membrana tympani previous to
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its destruction. On examining the growth by means of the specu-
lum and lamp, it is not always easy to determine which of the two
diseases just described is present. The examination of the dis-
charge, however, is sufficient to decide the question ; for, although
in both affections floccular mucus is present, that accompanying the
polypus is composed ofsmall thread-like particles, while that emana-
ting from the mucous membrane of the tympanum presents large
irregular-shaped masses, generally of a yellow color.. The history
of the case will also usually aid the surgeon in forming a diagnosis,
asthe globular cellular polypus ordinarily appears without the mani-
festation ofany very decided symptom ; perhaps the appearance of
the discharge is the first indication of its existence: whereas the
affection of the tympanum generally 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; nevertheless,
except the true nature of the disease be ascertained, it is useless to
employ the astringent applications commonly prescribed to arrest
discharges from the ears. This affection stands between the ordi-
nary vascular polypus and catarrhal inflammation of the dermoid
meatus; the former being wholly uninfluenced 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 applications, requires them to be of consider-
able 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
sedimentfrom the solution be removed before the drops arerepeated.
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 gene-
rally been kept up during the employment of the astringent solu-
tion.
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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 hear-
ing during several years, in the left ear; and this dulness has of
late so much increased, that when the right ear is pressed upon the
pillow she cannot hear even loud voices. During the last three
years there has been a discharge from the ear, which has sometimes
been very offensive, and at times, especially in the morning, it has
been of a dark color. There has been no complaint ofpain in the
ear; but a tenderness below it has been felt. At times there has
been pain over the left eyebrow, extending occasionally to that side
of the head. On examination, it was found that the watch was
heard only in contact with the ear. By the aid of the speculum, a
globular red growth, like a polypus, was discovered, concealing the
membrana tympani, with the exception of a small semilunar-shaped
portion of its inferior margin (about half a line in diameter at its
centre), which was quite opaque. As this growth did not extend far
into the meatus,—as itwas ofa deep red color, 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 tympani 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 examina-
tion shows the polypus to be reduced to the size of a large pin's
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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 considered cured.

Case XI. Globular polypus 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 ofApril, 1850. Both tonsils were
enlarged; he had a tendency to glandular enlargements; and was
at the time of his visit far from being in strong health. The 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 character from the right ear during the last eighteen
months.

Bight 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 ofthe tympanum, and the nuclei ofwhich wererendered
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 pro-
duce a loud sound, like that attendant uponthe sudden distension of
a bladder by air. The watch was not heard over the ear, but only
when pressed upon the temple.

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

April 17th.—Bymeans 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 odor has
disappeared; the polypus is only one-third its former size, and the
membrana tympani is seen beyond its lower border.
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May 4th.—Much the same; prescribed a solution of chloride of
zinc (ten grains to the ounce) to be dropped into the ear.

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

In the following case, I adopted a more active plan oftreatment.
Being aware, from actual examination,' that polypoid growths of the
nature now under consideration are extremely soft, in order to re-
move them more rapidly, I resolved to apply an astringent to them
of much greater strength than those previously used; and the com-
plete success of this proceeding was very manifest.

Case XII. Giobular cellular polypus destroyed by a strong solu-
tion 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 thepresent period. On
examination of the right ear, the watch could be heard only when
in contact, and the meatus contained a considerable quantity of dis-
charge, consisting of tenacious thready particles of mucus, and
mucous cells. At the inner extremity of the tube, a globular-
shaped polypus, of a red color, 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 mas-
toid 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 di-
minished in quantity. The polypus had a grayish hue, bled on
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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.

22d.—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 through which the mucous membrane
of the tympanum is seen to be red and thick; the hearing has im-
proved : 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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I. Osseous Tumors.

However little it may have hitherto attracted the attention of
the profession, there is reason to suppose that the growth of osseous

Fig. 37.

Two Osseous Tumors projecting from the anterior and posterior walls of the Meatus Ex
ternus, leaving a small triangular aperture below.

tumors in the external meatus of the ear is a disease of no unfre-
quent occurrence. Such tumors appear to be the result of a rheu-
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rnatic or gouty diathesis, and may be developed in any portion of
the length of the tube; but the part from which they most com-
monly originate is about the middle third of the passage. In one
case, however, the tumor 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 tumor, and then itnot unfrequently resembles a simple bulg-
ing of the wall. In other cases, a similar tumor 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 ofthe original opening of the tube. Sometimes
the external surfaces of the tumors are in contact for nearly the
entire length ; and the only passage is a small orifice below. The
tumor 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 tumors, again, extend sometimes from various parts
of the circumference of the meatus, and converging towards the
centre, fill up nearly the whole cavity.

As far as my opportunities have permitted examination, these
tumors, as in the one delineated below, appear to consist of ex-

Fig. 38.

The vertical section of the External Meatus and Osseous Tumor, from without inwards

tremely hard and dense bone. In one case, where a portion of bone
was denuded of membrane, it appeared shiny, white, and polished,
like ivory. In another, where, under the misapprehension of the
body being a polypus, caustic had been applied, the bone was ex-
posed, and found to be extremely hard and devoid of sensibility.
In a third instance, where I observed the membrane to be absent,
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there was a thin layer of cartilage on the surface, beneath which
the bone was very hard.

The tumors 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 odor is most offensive.

The development of these tumors is frequently unattended with
any symptoms calculated to attract theattention 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 mem-
brana tympani, that the patient is inconvenienced 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 tumors; secondly,
a drop of water may have entered the ear during the ordinary
ablutions, and produced the same effect; thirdly, the growth of the
tumor may have proceeded unchecked till the entire cavity of the
meatus is filled up. In some cases, however, the growth of the
tumors produces a feeling of distension in the ear, and weight in the
affected side ofthe head; while in others,again, they appear symp-
tomatic 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 tumors 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 color,
and glistening, from being generally lubricated by discharge; the
osseous tumor, on the other hand, is white; and though smooth, free
from moisture. The base of the polypus is also generally narrow,
while that of the osseous tumor is broad. Any doubt, however, is
easily removed by the use of the probe, which being pressed
against the bony protuberance, at once reveals its nature.

The disease under consideration maybe divided into two classes.
The first and most common is that in which the disease appears
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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 treatment.
In those cases where the tumors occupya considerable space in the
tube, and the deafness depends upon the occlusion ofthe canal by the
accumulation of cerumen or epithelium, it is important at once to
remove it, and prevent future accumulations. "Where water pene-
trates into the orifice of the meatus, and fills up the only remaining
pervious portion ofthe tube, wool should be placed in the orifice of
the meatus when the patient is washing. Should the membrane
covering the tumor, 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 tumor itself, after the avoid-
ance 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 tumors, with great advantage. In some cases
large tumors were so much reduced as to allow of the passage of
sonorous vibrations; and the patients regained in a measure that
power ofhearing of which they had for many months been deprived.

If further experience should establish the fact that these tumors
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 prevented or re-
lieved. And while there are many weighty objections to any
attempt to remove these tumors by operation or by escharotics,
there are none to the use of iodine and the other absorbent medi-
cines, from which there is every prospect, by persevering use, of
successful results.

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

"They (polypi) are even of cartilaginous and bony hardness.
"A stalactite-shaped growth hung from the superior surface of

the meatus, very near the membrana tympani, and was of so
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remarkable a bony hardness and density, that it was impossible to
pierce it even with the sharpest knife." 1

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

" I have never had an opportunity of observing the enlargement
{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."2

Case I. Tumors in each ear, with deafness ; tumors 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.

Bight 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
tumors 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 were admi-
nistered, and the surface of the meatus was washed with a solution
of argenti nitras, one drachm to the ounce, every fourth or fifth,
and afterwards every seventh day. This course of treatment was
continued for three or four weeks, 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 tumor, aris-
ing, as I believe, from a decrease in the thickness of the investing
membrane; and the power of hearing was completely restored.

Case II. Tumors in both ears; deafness produced by the presence

1 On the Nature and Treatment of Diseases of the Ear. Longman. 1847. P. 117.
"' Traite des Maladies de l'Oreille et de l'Audition. 1821. Tome i. p. 328.
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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

Fig. 39.

Three Osseous Tumors projecting from the walls of the Meatus

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

Fig. 40.

A large Osseous Tumor and two smaller ones in the Meatus Externus

have usually come on in the morning after washing, and frequently
lasted for some hours.
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Right ear.—Two bony tumors were observed in the meatus, occu-
pying about one-half of its calibre. Membrana tympani dull.

Left ear, meatus.—Extending from the upper part of the meatus
is a long bony tumor, taking up two-thirds its calibre. This tumor
is covered by a thick soft membrane, excepting at one point of about
half a line in length, and a"quarter of a line in breadth. From the
anterior and posterior parts of the lower halfof the tube projected
two small elevations of bone, about three-quarters of a line in thick-
ness, in the direction of the large tumor, so as to leave but a very
small triangular space between them. This space was the only open-
ing by which the 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 treatment
for the diminution of the tumors was not given to me; but by adopt-
ing means to prevent the entrance ofwater into the meatus, the at-
tacks of deafness were entirely prevented.

Case III. Tumor in the meatus of the right ear; orifice in mem-
brana 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 in the power of
hearing, but there was no discharge. Two months 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 tumor filling half the calibre of the
tube.

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

Case IV. Osseous tumors in each ear ; feeling of confusion in the
head.—Nov. 4, 1848: T. T., aged 38. Last year deafness gradu-
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ally came on in the left ear, with occasional attacks of deafness in
the night. This deafness has oflate very much increased, and been
also attended with a feeling of confusion, and a sense of oppression
in the head.

Bight ear.—Projecting from the whole of the anterior and poste-
rior 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 similartumors likewise exist in the meatus of this

Fig. 41.

Two Osseous Tumors of the External Meatus in contact internally.

ear; but at the superior part they have so increased as to be in con-
tact throughout, save a small orifice at the lower part. The deaf-
ness in this ear has been greatly increased by the presence of a small
quantity of cerumen, which had filled up the small orifice just de-
scribed, and its removal gave temporary relief; but it was evident
thatthe tumors would go on increasing untilthe entire passage of the
meatus was blocked, unlessremedial measures were at once adopted.
For these no opportunity was afforded me.

Case V. Large tumor 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
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touch causes exquisite pain. There is also a continuously unplea-
sant sensation, as if the ear were being distended. He complains
of dulness of hearing in the right ear. Has been to various sur-
geons and public institutions, but without obtaining any relief.

Right ear.—A large osseous tumor occupies nearly the whole of

Fig. 42.

An Osseous Tumor growing from the Upper Wall of the Meatus, and occupying nearly
the whole of its calibre.

the meatus, and is attached to its upper part. It is covered by the
dermoid lining of the meatus, which is about a third of a line thick.

Left ear.—Healthy.
Tincture of iodine was applied to the surface of the tumor, 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 tumor diminished; the power of hear-
ing greatly increased; the tube of the ear lost its unnatural sensi-
bility ; and the unpleasant sensation of distension completely van-
ished.

Case VI. A tumor 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 previous to applying to me, during
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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 epithe-
lium, on the removal of which an osseous tumor was disclosed,
filling nearly the whole of the tube. The tumor projected 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 pills were prescribed, and
tincture of iodine was directed to be applied behind the ears. The
result I have not heard.

Case VII. Tumor in the right ear following the extraction of a
polypus.—June, 1847: Rev. J. D., aged 47, consulted me for a
continued discharge from the right ear. He stated that twenty
years previously, after the forcible removal of a collection of wax
from the right ear, he experienced great pain, followed by an offen-
sive discharge, that had lasted to the present time. On examination,
a large, red, and firm polypus was perceived to fill the whole of the
meatus, nearly as far as the orifice. It was attached to the wall of

Fig. 43.

Osseous Mntter developed from the walls of the Meatus Externus, leaving a triangular
space in the centre.

the meatus, near to the membrana tympani, and on its removal the
latter was found to be very thick and vascular, with a small orifice
at its lower part. The discharge wholly disappeared.

10
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In July, 1857, the patient again consulted me on account of a
slight return of the discharge, accompanied by some degree of pain
in the right side of the head, with an unpleasant sensation of fulness
and pressure in the ear. On inspection, the meatus was found con-
tracted to one-fourth its natural size by the growth of osseous mat-
ter from its walls, especially anteriorly and posteriorly, thus leaving
a mere triangular opening, through which only the central part of
the membrana tympani was visible, and that was white and thick.

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 audi-
tory 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.

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 tumor in the external meatus, causing a collec-
tion 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 deafat 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 toothache, during whichthe deaf-
ness was partially relieved; but lately it has become worse again,
accompanied by a feeling of pressure in the ears; he has also Cad
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frequent attacks of giddiness and confusion in the head. On exa-
mining the right ear, the middle part of the meatus was seen to be
occupied by a bony tumor which fills the whole of the tube, with the
exception of a small space about three-quarters of a line in diameter,
situated 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 collec-
tion of epidermis behind the bony tumor, 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, however, so hard that only minute parti-
cles could be detached. A solution of carbonate of soda was direct-
ed to be applied constantly for some days, and then a further
quantity was extracted, which mitigated the symptoms. By pur-
suing this plan, the whole of the matter beyond the tumors, which
was found to be epidermis, was got rid of; and the patient not only
heard better, but the unpleasant symptoms of giddiness and cerebral
irritation entirely disappeared. Judging from the large quantity of
epidermis removed in comparison with the small space between the
tumor and the membrana tympani, that substance must have been
greatly compressed, and the membrana 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 Tumors.

Molluscous tumorsare sometimes formed in the external meatus,
and lead to very serious results. I first met with these tumors when
making dissections of the ear, and several specimens 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 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 tumor
extends upwards, and the whole of the upper wall ofthe meatus is
effaced by the pressure exerted upon it. I have met with cases in
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which the tumor has extended into the cerebral cavity. These
cases are liable to be overlooked,, and classed with those in which
there is a simple accumulation ofepidermis in the meatus.

Fig 44.

Molluscous Tumor filling the whole of the Meatus Externus.

The treatment of molluscous tumors consists in removing the
large mass of scales contained in the tumor, and afterwards syring-
ing the meatus abundantly with warm water twice or thrice daily.

Fig. 45.

Cavity in the Meatus Externus fromwhich a Molluscous Tumor has been removed

Case. Molluscous tumor in the external meatus: discharge from
the ear.—Mr. G., between 40 and 50, consulted me for a discharge
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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 persevering use of the

Fig. 46.

Apertures in the upper wall of the Meatus Externus communicating with the Cerebral
Cavity, produced by a Molluscous Tumor.

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 tumors. 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 ofcerumen and epidermis, .... 9
Distended and dilatedby a collection ofcerumen, 5
Distended and dilatedby a collection of cerumen and epidermis, . . 1
Containing a collection ofcerumen and rye-seeds, 2
Containing a collection ofcerumen, 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 ofcerumen, the osseous walls being absorbed in

parts, so as to expose the cavities of the mastoid cells, 1
Containing a collection ofhairs 1
Containing a collection ofcotton-wool, ....... 1
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Containing a molluscous tumor, 5
Containing a molluscous tumor, the osseous walls being absorbed in

parts, . ... . . • . . . . . . . '8
Containing a molluscous tumor which projects through the bone into the

cerebral cavity, . , 1
Containing a molluscous tumor which projects into the mastoid cells, . 1
Containing a collection of pus, . . . . . . . .10
Containing a collection ofpus mixed with epidermis, 1
Having polypi growing from its walls, 1
Having polypi growing from itswalls, the bone beingcarious, . . 1
The dermoid layer so muchatrophied 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
The dermoid layer soft and thick, the bone being carious, . . 1
The dermoid layer ulcerated, the bone being carious, .... 1
Osseous walls rough, 1
Osseous walls carious, .......... 7
Osseous walls absorbed in parts, ........ 2
Osseous walls presenting an orifice superiorly, ..... 3
Osseous walls presenting an orifice inferiorly, ..... 1
Osseous canal much contracted, ........ 3
Having bonygrowths from the osseous walls ; canal much contracted, . 14



CHAPTER, VIII.

THE MEMBEANA 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 LIGA-
MENT—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 recognized, that the subject deserves a full exami-
nation. Looked at from without inwards, the membrana tympani
may be described as consisting ofthe following 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 mem-
brana 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 thin, and in the living subject so
transparent that the dermoid layer can be distinctly seen through
its substance; its outer surface is very smooth, and capable of re-
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fleeting light; and there is usually seen at its anterior and inferior
part, a triangular shining spot.

In the course of dissection, I have more than once found this
delicate epidermis to be the only layer remaining, over portions vary-

Fig. 47.

The Triangular Shining Spot at the anterior and inferiorpart of the outer surface of the
Membrana Tympani.

ing froma line to a line and a half in breadth, and yet appearing to
have been sufficient to close the cavity of the tympanum and to pre-
serve 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 present, 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 epi-
dermis 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 "Philosophi-
cal Transaction," for 1851,it had been supposed that the epidermis
was secreted by the radiate fibrous layer. The presence of the der-
mis is best demonstrated by carefully dissecting, under water, the
membranous meatusfrom the upper surface of the osseous tube, as far
as the attachment of the membrana tympani; at which point theperi-
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osteum 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 sepa-
rating 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 be-
tween it and the radiating fibrous layer, at the superior part of the
membrana tympani, a fine bristle, by passing which down the cel-
lular tissue is lacerated.

In a healthy state, when uninjected by blood or by artificial
means, the dermoid lamina is thin and transparent,and its structure,
under the microscope, looks like areolar tissue. When injected,
however, this membrane is seen to have numerous bloodvessels
ramifying through it, so as to form an elaborate plexus; these ves-
sels, when enlarged, impart the red appearance to the surface of

Fig. 48.

The Dermoid Layer of the Membrana Tympani continuous with the Dermis lining the
upper wall of the Meatus Externus.

the membrana tympani so frequently met with during life. It is
upon the supply of nerves to this lamina that the exquisite sensi-
bility of the membrana tympani depends.

A knowledge of the existence of the membrane just described is
ofinterest to the anatomist, whorecognizes in it the secreting organ
of the epidermoid layer of the membrana tympani; and to the sur-
geon, who through its presence is enabled to understand 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 laminae, which are named from the direction of
their component fibres. Previous to describing these structures, it
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is desirable to cite the opinions of eminent anatomists concerning
them.

In the Croonian Lecture, published in the 19th volume of the
"Philosophical Transactions," Sir Everard Home advanced $he
opinion that the membrana tympani in the human subject was mus-
cular. 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."1 The use of this
radiated muscle, Sir Everard states, is "to give those different de-
grees of tension to the membrane which empower it to correspond
with the variety of external tremors."2 Since the first publication
of this opinion as to the muscularity ofthe membrana tympani, ana-
tomists, 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 offine closely-arranged fibres, the greater
number of whichradiate 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."3 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 in-
dicate a fibrous disposition, and that in a direction opposite to the
former. • . . . The fibres which cross the radiating ones are more
aggregated at the centre; they run parallel with the handle of the
malleus, and turn round its extremity. At the circumference of the
proper membrane, there is a thick, firm, ligamentous or cartilaginous
ring, which is fixed in the groove of the bone. The ligamentous
ring appears to be formed by an aggregation of the circular fibres
interwoven with the peripheral extremities of the radiating ones."4

By careful dissection the fibrous layers of the membrana tympani
may be separated into two distinct laminae, the fibres of which have
no intercommunication. The external layer may be called the radi-
ate fibrous lamina, since its fibres radiate from the malleus to be at-

1 Loc. cit., p. 5. 2 Loc. cit., p. 11.
3 Elements of Anatomy, 5th Edition, 1848, vol. ii. p. 932.
4 Cyclopaedia of Anatomy and Physiology, vol. ii. p. 545.
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tached 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 appropriated
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 pos-
terior 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, in-
stead 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 dispo-
sition of this portion of the radiating fibrous lamina is interesting
alike to the anatomist and surgeon, for it is observed to be con-
tinuous with the periosteal lining of the upper part of the external

Fig. 49.

The Radiate Fibrous Layer of the Membrana Tympani.

meatus. Mr. Shrapnell, perceiving that this portion of the mem-
brana tympani was not so tense as the rest, considered it to be a
distinct structure, and named it the " membrana flaccida."

Directly below the processus brevis of the malleus, the radiating
fibres are attached to the ridge occupying the external surface of
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the bone; but at this part the fibres from each half of the mem-
brana 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 ex-
ternal 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

Fig. 50.

The Fibres composing the Radiate Fibrous Lamina (magnified about 300 diameters). 1

the healthy living ear by the aid of the speculum auris and a mag-
nifying lens. The fibres extending from the malleus, and forming

Fig. 51.

The Radiate Fibrous Lamina ; external surface displaying the peculiar markings caused
by the interlacement of the fibres.

the posterior, are one-fourth larger than those forming the anterior
segment of the membrane. The thickest part of this layer sur-

1 In the other drawings from the microscope, the same magnifying power was used.
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rounds the extremity of the long process of the malleus, and the
most attenuated lies between the posterior margin of the long pro-
cess of the malleus and the circumference of the membrana tym-
pani.

Structure of the radiate lamina. —The fibres composing the ra-
diate 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 parallel wavy
lines, however, characteristic of ordinary fibrous membranes, are
absent. The fibres are flat, and vary from to 50-Vu of an inch
in breadth. In passing from the circular cartilage to the malleus
these fibres interlace, giving rise to the peculiar diamond-shaped
markings observable on the outer surface of the membrane. When
treated with acetic acid, this lamina becomes opaque, and sometimes,

Fig. 52.

The Radiate Fibrous Lamina, after having been treated with Acetic Acid.

but not invariably, elongated oval nuclei are detected, the long axes
of which correspond with the course of the fibres. In no instance,
however, was an oval nucleus visible in an isolated fibre.

Fig. 53.

The Circular Cartilaginous Band, after having been treated with Acetic Acid.

The circular white band at the circumference of the radiate fibres
consists of a firm, slightly elastic mass of tissue, and presents an in-
distinct appearance of fibres intermixed with oval-shaped nuclei.
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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 im-
plies, 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. When closely examined

Fig. 54.

The External Surface of the Circular Fibrous Lamina, the fibres being attached to
the Processus Longus of the Malleus. (Slightly magnified.)

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 intimately blended with the circular fibres
that the latter are not easily distinguishable. The central thin por-
tion 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 cartilagi-
nous ring into which the radiating fibres are inserted; but is con-
tinuous with, and may be considered a modification of, the periosteal
lining of the tympanic cavity. When the lamina of circular fibres
is detached from the radiating layer, it will be found slightly con-
cave externally, though less so than the outer layer. In its sepa-
rate condition it is also not quite so concave as when it was con-
nected with the inner surface of the radiating fibres; but when its
central portion is pressed inwards, so as to increase the concavity
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its inherent elasticity causes it quickly to resume its former saucer-
like shape. If the two layers, when detached, be placed side by

Fig. 55.

The Internal Surface of the Circular Fibrous Lamina: the Long Process of the Mal-
leus is seen through the translucent central part. (Slightly magnified.) x

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 thanthose ofthe
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 diaphanous, and free from any wavy
longitudinal lines. Under acetic acid, the fibres enlarge and assume

Fig. 56.

The Fibres composing the Circular Fibrous Lamina.

a certain degree of opacity; and in some instances this lamina also
presents distinct oval nuclei elongated in the direction of its 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
laminae ofthe membrana tympani. My own researches do not seem
to favor the view of thatmembrane being a contractile tissue. The



160 THE DISEASES OF THE EAR.

facts which appear to militate against the idea of its being muscu-
lar, are:—

1st. The absence of distinct nuclei in the fibres.

Fig. 57.

The Fibres of the CircularFibrous Lamina, treated with Acetic Acid.

2d. The great denseness and hardness of the latter, and their firm
and unyielding structure, they being so strong as to be with diffi-
culty torn across.

(c.) The mucous membrane forming the inner layer of the mem-
brana 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 ofall the laminae which constitute the
membrana tympani, not one is proper to that organ; all of them
being directly continuous with other structures, ofwhich they appear
to be modifications. Thus:—

Fig. 58.

The Radiate Fibrous Lamina, the Circular Fibrous Lamina, and the Mucous Membrane of
the Membrana Tympani, seen to be continuous with the other structures. (Slightly
magnified.)

1st. The epidermis is continuous with that lining the external
meatus.

2d. The dermis is continuous with the dermis of the meatus.
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3d. The fibrous lamina consists of the radiate fibrous lamina,
which is a prolongation of the periosteal lining of the external
meatus; and the circular fibrous lamina, a prolongation of the peri-
osteum of the tympanum.

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

Previous toconsidering the functions of the fibrous laminae ofthe
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 circumference, 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 con-
dition fitting it to receive the sonorous undulations. This provision
actually exists, and, as far as I am aware, has hitherto escaped the
attention of anatomists: it is the tensor ligament of the membrana
tympani.

The ligament in question is about three-fourths ofa line in length,
and is attached internally to the cochleariform process, and exter-
nally to that part of the inner surface of the malleus where the long
process joins the neck. In the interior of this ligament, which

Fig. 59.

The Attachments of the Tensor Tympani Ligament; the tendon of the Tensor Tympani
Muscle is drawn upwards so as to leave the ligamentisolated. (Slightly magnified.)

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 composed of firm ligamentous

11
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tissue. So long as it remains entire and the membrana tympani
uninjured, the latter structure retains its natural degree of con-
cavity and tenseness; but when the ligament is cut through, or
there is a solution of continuity, resulting from disease, the mem-
brana tympani becomes very flaccid, even though the tendon of the
tensor tympani muscle remains entire. When the tensor tympani
muscle is pulled, in a preparation of the parts, the membrana tym-
pani is rendered very tense, and the tensor tympani ligament re-
laxes ; but so soon as the muscle relaxes, the membrana tympani
returns to its original state, and the ligament again becomes tense.

On the functions of the fibrous laminse of the membrana tympani.
—It is obvious that one use of the fibrous laminse of the membrana
tympani is to present a firm but delicate membranous septum for the
reception of sonorous undulations. The arrangement of the two
sets of fibres at right angles to each other has the effect of impart-
ing 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 tympani is composed possess in them-
selves any contractile power; neither do thecomponent fibres of the
laminae appear to evince more than an extremely slight degree of
elasticity. An examination, however, of the structure after death,
shows that it has an inherent power ofreturning to its natural state
after being unusually distended. Thus, if the membrana tympani be
exposed without interfering with its natural stateof tension, and the
canal containing the tensor tympani muscle be laid open, sothat the
muscle can be drawn towards its origin, the external concavity of
the membrana tympani can be increased until it becomes very tense;
but as soon as the muscle is let go, the membrana tympani will be
observed to resume its former condition. This action isexplainable
partly by the slight elasticity of the circular cartilaginous band, into
which the peripheral extremities of the radiating fibres are inserted,
and partly by the slight elasticity of these fibres themselves; but
more especially by the peculiar arrangement of the circular 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 circu-
lar 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
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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. Be-
sides 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 ligament; so that by the continued action of
these two tissues—the one drawing 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 mus-
cular power.

The functions of the membrana tympani.—Anatomists generally
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 con-
veyed from the meatus externus to the tympanum. I shall, in a
future part of this volume, try to prove that another function ofthe
membrana tympani is, in conjunction 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.

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 retain its natural degree of resiliency, and that its muscles
should be able to move it with ease.
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THE MEMBEANA TYMPANI (continued).

THE EPIDERMOID LAYER—DERMOID LAYER—(a) ACUTE INFLAMMATION—TREATMENT—

CASES — (i) CHRONIC INFLAMMATION —CASES —(c) ULCERATION —CASES. FIBROUS

LAMINAE —(a) ACUTE INFLAMMATION— (b) CHRONIC INFLAMMATION— (c) ULCERATION—{d) CALCAREOUS DEGENERATION—(g) RELAXATION OF THE MEMBRANA TYMPANI—
TREATMENT—CASES.

In describing the diseases of themembrana 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 tym-
panic 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 laminae, closely packed
upon each other. The symptoms attendant upon this accumulation

Fig. 60.

Epidermoid Layer of the Membrana Tympani hypertrophied. (Magnified three diameters.)

are analogous to those ofaccumulation of epidermis in the meatus;
there is also often a great degree of cerebral irritation from the pres-
sure on the chain of ossicles. The treatment is similar to that em-
ployed where there is accumulation ofepidermis in the meatus exter-
nus. 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
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loosen and facilitate the removal of the mass. As a general rule,
the symptoms of deafness and discomfort in the head wholly dis-
appear 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 inflam-
mation, 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 waterfind-
ing 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 inflammation are slight pain at the
bottom of the meatus (aggravated by coughing, sneezing, and at
times by swallowing), also not unfrequently an itching, with slight
dulness of hearing. On examination, the outer surface of the mem-
brana tympani is seen to be dull, and the dermoid layer opaque; its
bloodvessels 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 malleus. After a few days a discharge of mucus often takes
place. This affection, if left unsubdued, is apt to advance to ulcera-
tion, and the fibrous layers are also liable to be destroyed.

Treatment.—The treatment is very similar to that for acute in-
flammation of the dermoid meatus. One or more leeches should be
applied to the margin of the orifice ofthemeatus, warmwater should
be syringed into it thrice or oftener daily, hot fomentations used all
around the ear, and, if requisite, aperient medicines and calomel ad-
ministered. Most usually the inflammation (seldom accompanied
by discharge, though a small quantity sometimes issues from the
surface ofthe membrane) soon succumbs to this treatment, and the
fibrous laminae escape uninjured.
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Case I. Acute inflammation of the dermoid layer of the membrana
tympani.—G. W., Esq., aged 60, consulted me on February 15th,
1853, on account of pain in his right ear.

History.—Without assignable cause, slight pain occurred in the
right ear several days ago, which has remained till now, beingaggra-
vated at times. It is increased by coughing, and slightly when swal-
lowing. A sensation of fulness is also complained of. On examina-
tion, I found the dermoid layer of each membrana tympani to be
more opaque than natural, and numerous bloodvessels, 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 warmwater twice daily, a linseed-meal poul-
tice 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 membrana
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 re-
covered 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 be-
fore consulting me, he had relaxation of the throat, with an uncom-
fortable 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 bloodvessels being large and dis-
tended. 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
ofthat 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.

History.—A few days previously, when not feeling very well, corn-
plained of slight pain in each ear, which continued for two days,
and was followed by a discharge of mucus, with slight dulness of
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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
inthe secretion fromthe mucous membrane ofthe tympanum. After
the meatus had been cleansed, the outer surface of the membrana
tympani was seen to be of a deep red color, and to project outwards
into the cavity of the meatus. More minute inspection showed that
this red appearance depended upon the tumefaction of the dermoid
layer of the membrane, which being denuded of epidermis, the pro-
cessus brevis of the malleus was observed at its uppermost part.
The hearing was very dull.

Treatment.—A leech was ordered to be applied to the margin of
the orifice ofeach meatus, and hot poultices to be kept over the ears.
By these means the pain was subdued, and the inflammatory symp-
toms abated. In the course of three days a small portion ofvesicat-
ing paper was applied behind each ear. The power of hearing re-
turned by degrees, the discharge disappeared, and the dermoid mem-
brane regained its natural appearance.

Case IV. 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 debilitated.
About seven weeks previous to seeing me, pain suddenly attacked
the right ear, and was followed by a "steaming and hissing sound."
After this sound had remained for three weeks, a discharge issued
from the ear, which has continued to the present time, accompanied
by a good deal of itching, and by a sensation as of something grind-
ing within the ear. On examination, the watch was only heard when
in contact with the ear; the dermoid layer of the membrana tym-
pani was observed to be flat, red, and very much swollen; and there
was a watery discharge, 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 in-
creased.
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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 quan-
tities of epidermis. A simple tumefaction of the dermoid layer
usually affects the hearing power too slightlyto cause the patient to
apply for relief: in many instances where the layer has been hyper-
trophied, the patients have suffered no inconvenience. If, however,
it becomes so tumefied as to render the membrana tympani tense,
then a perceptible deafness is induced. In the majority of cases of
hypertrophy of the dermoid membrane, there coexists a thickening
of the mucous membrane of the tympanum, which causes the deaf-
ness. The presence 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 ac-
count of a buzzing sensation in both ears, especially in the right,
which had lasted for three months, accompanied by a feeling of op-
pression 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 hearing was much improved; the hearing dis-
tance with the watch being six inches.

Case II. Chronic inflammation and hypertrophy of the dermoid
layer.—R. J., Esq., aged 25, visited me on March 29, 1853, on ac-
count 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 suffering from deaf-



THE MEMBRANA TYMPANI. 169

ness, 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 tympani was hypertro-
phied, 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 oj) 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 thesame
disease of the dermoid layer of the meatus, it often occurs in chil-
dren 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, be-
comes 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 color 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 layer of the meatus; which may be subdued without the
disease ofthe membrana tympani being cured.

Case I. Chronic catarrhal inflammation of the dermoid layer, with
thickening of the mucous membrane of the tympanum.—Rev. W. A.,
aet. 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 ofthe ear, for which he has been in
the habit of using an ear-pick. Lately his deafness has so increased,
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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 bath-
ing.—Miss J. Gr., set. 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 surfaceof the dermoid layer ofthe membrana tympani was found
to be covered with discharge, which being removed, the membrane
was seen to be red, and its bloodvessels distended. Under 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 fol-
lowed 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 increased the
deafness. At the present time has to be spoken to distinctly within
a yard ofthe right ear. Every night there is discharge, and a cer-
tain amount of earache. 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. Hearing distance four inches.

Left ear.—Membrana tympani white at the upper part, and the
dermis much thickened; discharge abundant; hearing distance half
an inch.
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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

Fig. 61.

Granulations on the surface of the Dermoid Layer of the Membrana Tympani
(Seen through the Speculum.)

the discharge disappeared, and the power of hearing was greatly
improved.

Case IV. Catarrhal inflammation of the dermoid layer, following
measles.—Master M. N., aged 6, pale, thin, and of a scrofulous dia-
thesis, was brought to me on the 12th of May, 1851, on account of
a discharge from the right ear.

History.—Since infancy has been subject to attacks of earache ;
five months ago had an attack of measles, followed by a 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 oftepid 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
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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 arecurrence of the attack, but it
always yielded to similar treatment.

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

Ulceration of the dermoid layer is an affection only occasionally
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, frequently a discharge ofblood,
and the pain is more severe.

Case I. Ulceration of the dermoid layer from the presence of ceru-
men.—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 confusion 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 remov-
ing 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-quarters of a line in dia-
meter, where the dermis had been wholly destroyed by ulceration;
and there was also a small depression, at the bottom of which the
membrane was red. Hearing distance reduced to eight inches. No
applications were made, and the ulcer healed in a few days.

Case II. Ulceration of the dermoid layer ; fibrous layers exposed. —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
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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 dis-
charge 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 wereadministered; by degrees the hear-
ing 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 con-
tinued ever since, being very offensive, and at times mixed with
blood : has lately been also subject to itching in the ears, earache,
pains in the forehead, and giddiness. On examining the right ear,
its surface was observed to be red and tumefied, and there was an
orifice, at the anterior part, through the whole of the laminae.

Left ear.—The dermis is of a deep red, and its central portion
has been destroyed by ulceration: when the tympanic cavity is
distended with air, the fibrous layers bulge outwards.

The treatment consisted in the administration of tonics: in keep-
ing 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 laminse.—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 con-
sider them together. The diseases to which they are liable are:
Acute inflammation, chronic inflammation, hypertrophy, ulceration,
and calcareous degeneration.
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(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 affec-
tion is usually excited by cold air striking the outer surface of the
membrane; hence, the suddenly 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 symp-
toms of this affection are a tickling sensation deep in the ear, often
accompanied by involuntary movements of the membrana tympani,
consequent on the irregular action of the tensor tympani muscle.
This sensation increases, and a severe lancinating pain ensues,
which is increased by the act of deglutition, the use of the handker-
chief, coughing, or sneezing. On examination, the surface of the
membrane is seen to be shiny, its color more leaden than usual,
tinged frequently with a reddish hue, from the distension of its
vessels with blood. The affection commonly ends in resolution, but
sometimes ulceration ensues, which will be afterwards described.

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

(b.) CHRONIC INFLAMMATION AND HYPERTROPHY OF THE
FIBROUS LAYERS.

In this affection, the fibrous layers continue for some time con-
gested or become opaque. This disease will be treated ofat 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
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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 becomes destroyed in
parts, and the outer surface of the radiate fibrous lamina is exposed
to view. If in this state the membrana tympani be examined with a
speculum and a strong light, the radiate fibrous layer is seen to
form the floor of a depression, 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 granulations. After some of the fibres of the

Fig. 62.

The Membrana Tympani fallen in towards the Promontory, from weakness of the fibrous
laminae. (Seen in section.)

fibrous laminae are destroyed by the ulcerative process, the remain-
ing fibres are so much weakened that the whole lamina falls inwards
towards the surface of the promontory, and thus the size of the
tympanic cavity is greatly diminished. In other instances, a great
portion ofthe 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
themembrana tympani, produced by ulceration ofthe fibrous laminae,
and advancing from without inwards, 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
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from within outwards. 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-

Fig. 63.

The Membrana Tympani fallen in towards the Promontory, from weakness of the fibrous
laminae. (Seen from without.)

ing its natural plane, is smooth: whereas, in cases of perforation
from ulceration of the dermoid and fibrous layers, the margins and
form of the orifice are irregular; and the plane of the remnant of

Fig. 64.

An Orifice in the Membrana Tympani produced by ulceration of the fibrous laminae

the membrane, deviating from the natural state, is often funnel-
shaped, and very concave externally.

Ulceration of the fibrous layers of the membrana tympani once
established is liable to remain during many years, and is one of the
diseases hitherto comprised under the term "otorrhcea." Some-
times a large part of the substance of the fibrous layers is entirely
effaced, and the outer surface of the mucous membrane pours out a
secretion. A singular accompaniment ofthis affection of the fibrous
laminae is a contraction of the carotid canal. I have so frequently
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found this condition where the membrana tympani has been ulcer-
ated, and sorarely 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 ulceration 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.
Concurrently withthese local applications, measures should be taken
to strengthen the general health.

Case I. Ulceration of the fibrous laminse of the membrana tym-
pani.—W. W., aged 50, a medical man, residing in London, con-
sulted 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 earache, a dis-
charge flowed from the left ear, which has not ceased for more than

Fig. 65.

The Fibrous Layers of the Membrana Tympani ulcerated over a smallextent at its anterior
part. The mucous membrane, remaining, forms a small cul-de-sac, seen externally.
This illustration, from a preparation in my museum, gives an idea of the nature of the
disease.

a week or two at a time since that period. Lately there has been
at times great deafness, producing extreme inconvenience, as the
right ear has been useless during many years. 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 sep-
tum in the situation of the natural organ, the membrane was nearly

12
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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 re-
mained until the act of swallowing was repeated with the nose open,
when the membrane again fell inwards. During the time the mem-
brane 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,
thatthe power of hearing improved, and the condition of the mucous
membrane became so much strengthened that, instead of falling in-
wardstowards thepromontory,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 laminse 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, followed
by deafness and a discharge from both ears; and the latter has con-
tinued to the present time. Has been subject to attacks of earache,
usually followed by an increase of the discharge, which, during a
cold,is much more abundant, often becoming very offensive. During
the last year has been much worse, complaining of much singing in
the head, and giddiness. She requires to be distinctly spoken to
within the distance of a yard. On examination, a quantity of fluid
discharge having been removed from each meatus, the right mem-
brana tympani at the posterior and lower part appeared white and
thick, while the 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 Eu-
stachian 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 5j) to the surface
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ofthe membrane. This treatment was pursued duringtwo months:
the discharge gradually disappeared; and the hearing was greatly
improved.

(d.) 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 ofthe membrane

Fig. 66.

Calcareous Deposit in the Circular Fibrous Lamina of the Membrana Tympani.

is healthy, and no other abnormal state can be detected in the organ.
In some cases this calcareous condition of the membrane is symp-

Fig. 67.

Calcareous Deposit in the Radiate Fibrous Lamina of the Membrana Tympani.

tomatic of calcareous deposit within the tympanic cavity; in others,
it follows, and appears to be produced by, chronic inflammation,
with or without catarrh of the dermoid layer. After ulceration and
destruction of portions ofthe membrane, the residue is also at times
converted into calcareous matter. Sometimes the calcareous matter
is arranged in a circular form, when itwill be found to be deposited
in the circular fibrous layer; at other times it assumes a radiate
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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 there is much diminution of the power

Fig. 68.

The whole of the Membrana Tympani converted into Calcareous Matter.

of hearing in this disease, there is usually partial or complete an-
chylosis of the stapes to the fenestra ovalis, and any treatment must
have for its object the diminution of the anchylosis. Patients ap-
plying 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 82, 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 membrana tympani was seen to
be calcareous, the lower half transparent. The Eustachian tube
was pervious. Watch not heard when in contact with the ear; but
the crack of the nail was heard at the distance of a foot.

Left ear.—The anterior half of the membrana tympani was calca-
reous ; 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. The
general health was good, with no hereditary tendency to deafness.

History.—Five years previously dulness of hearing slowly ap-
peared 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
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there is so much deafness that he has to be loudly spoken to within
three feet. At times, especially during a cold, earache is com-
plained 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 pervious. The same treat-
ment 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 earache 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 syringing, the opera-
tion being followed by slight bleeding, but no immediate improve-
ment. After a few days, however, the hearing 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 earwas produced, and, during the act ofswallowing,
a grating sound occurred in the organ. Noise like that ofa water-
fall is constantly present on the right side. On examining the right
ear, the larger part ofthe membrana tympani was found calcareous;
the Eustachian tube was pervious; the hearing distance was six
inches. The membrana tympani of the left ear had so fallen in as
to be in contact with the promontory. The watch was not heard,
but the crack of the nail was heard at a distance of three inches.
The treatment consisted in keeping up a slight discharge from the
surface of the mastoid process, which was followed by great dimi-
nution of the distressing noises in the ears.

(e.) RELAXATION OF THE FIBROUS LAMINJ3 OF THE MEMBRANA
TYMPANI.

Some writers have doubted the existence of the disease called
"relaxation of the membrana tympani." Thus Dr. Kramer 1 says:

1 On the Diseases of the Ear, translated by Bennett, p. 143.
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"I may be allowed to banish relaxation and tension of the mem-
brana tympani from the 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 recognized,
they were nevertheless correct in stating thatthe 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; 2d, inflammation
of the fibrous layers. From either of these causes, the membrana
tympani may lose its natural degreeofresiliency 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 temporarily relieved by pressing out
the drum to its natural position, 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 wayrepeated, than the air escapes
from the tympanic cavity, the membrana tympani falls inwards,
and the dulness immediately returns. The treatment depends in a
measure upon the cause of the affection. If the mucous membrane
lining the tympanum bethickened, counter-irritation over the mas-
toid 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 ofthe membrane is. frequently of great
service. There are cases where the deafness is not in the least
degree relieved byforcing air into the tympanic cavity: when this
happens, it is most probable that partial 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 dimin-
ished after filling the tympanic cavities with air.—S. B., Esq., aged
18, consulted me in November, 1853, on account of dulness of
hearing.

History.—Several years previously, he became dull of hearing,
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without pain or any assignable cause, and lately the affection 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 ofhearing 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 six-
teenth of a grain of bichloride of mercury was administered every
night; and a lotion was applied to the outer surface of each mem-
brana tympani, consisting of three grains of nitrate of silver to an
ounce of distilled water. This treatment, 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 subdued 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, has been subject to earache in each ear.
For a year or two, this pain has occurred in the right ear only, and
has lately been very considerable. Complains of a feeling of rum-
bling in the ears, and of so great a dulness of hearing that he has to
be spoken to distinctly withinthe distance of a yard. The rumbling
sensation and the deafness are both temporarily relieved by sud-
denly 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 inthe course of a few minutes. The patient has thus acquired
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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 membrana
tympani, leeches were applied to the margin of the meatus; a vesi-
cating paper kept on each mastoid process; and a warm solution of
chloride of zinc (gr. ij @ sj) 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 com-
pletely 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 tem-
porarily so improved that she can hear what is said in any part of
an ordinary sized room. This improvement can also be produced
by syringing water; but undereither treatment, the dulness of hear-
ing 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 examination 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 seen to move outwards to a much greater extent than natural.
This movement was followed by a great improvement in the hear-
ing, which, however, very soon disappeared.

Treatment.—Considering this to be a case of relaxation of the
membrana tympani, produced by thickening of the tympanic mu-
cous membrane, slight counter-irritation was excited over each
mastoid process, and a solution of nitrate of silver (gr. iij @ Ij) was
dropped into each ear every night. Tonics were administered.
After this treatment had been pursued for a fortnight, a manifest
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improvement took place, the patient heard better, and had no occa-
sion to force air into the ear; the habit, too, has been nearly over-
come. 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 MEMBEANA TYMPANI (concluded).

PERFORATION, CAUSES —PHYSIOLOGICAL OBSERVATIONS —EXPERIMENTS PREVIOUS TO

THE FORMATION OF AN ARTIFICIAL MEMBRANA TYMPANI —ON THE ARTIFICIAL MEM-

BRANA TYMPANI—THE MODE OF APPLYING IT—CASES—RUPTURE OF THE MEMBRANA
TYMPANI—PHYSIOLOGICAL OBSERVATIONS—PATHOLOGICAL OBSERVATIONS—CASES.

(«) PERFORATION OF THE MEMBRANA TYMPANI, AND THE USE
OF THE ARTIFICIAL MEMBRANE.

When speaking of ulceration of the fibrous layers of the mem-
brana 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 mucus is excreted, which fills the tympanic cavity, and
bein'g too viscid or too abundant to-escape through the Eustachian
tube into the fauces, it consequently presses against the inner sur-
face of the membrana tympani, causing gradual absorption of its
substance, and ultimately 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 large quan-
tities of mucus. The result of a perforation ofthe membrana tym-
pani, as all medical men are aware, is a certain diminution of the
hearing power. A small orifice, unattended with any other lesion
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of the organ, does not produce such a degree of deafness as to be
very uncomfortable; but, if in addition to the small orifice there is
a thickened and relaxed condition 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 ad-
dressed, 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 tothe tympanic cavity, in order
that they may be concentrated onthe membrana fenestras rotundse.
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 membrana
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 fenestras 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 offoreign bodies, especially of lint and cotton-wool,
where there was perforate membrana tympani. Thus Itard cites a
case in which the deafness was completely relieved by introducing
a portion of cotton-wool to the bottom of the meatus. Deleau, too,
speaks of a patient who greatly improved his hearing, using in this
way a piece of wool or the central part of an onion. Mr. Todd de-
scribes "the relief derived from the mere introduction of a little lint
into the external meatus in those cases where the membrana tym-
pani 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
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being so easily relieved." 1 In the year 1848, Mr. Yearsley pub-
lished a pamphlet entitled, " On a New Mode of Treating Deafness
when attended by partial or entire Loss of the Membrana 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 ofthe membrana tympani; the object
of this substance being, as he has subsequently stated, "to support
the remaining portion of the membrana tympani, or the ossicula." 2

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 perforation 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 indispensable
to success that the moisture of the wool should be preserved."

After having conducted someresearches 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 has been pursued
by me showed that the guttural orifice of the Eustachian tube is
closed, except during the momentaryaction of certain muscles, and
that for all purposes relating to the passage of sonorous undulations
the tympanum is a shut cavity; 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

1 Anatomyand Physiology of the Organ of Hearing. Pp. 105-6. 1852.
3 Provincial Medical and Surgical Journal, August 18th, 1852.
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most probable that the sonorous vibrations communicated to the ex-
ternal meatus impressed the membrana tympani much more power-
fully when confined within the meatus than when allowed free com-
munication with the external air. Considering the result of this
experiment in connection withthe other fact ofthe ordinarily closed
state ofthe 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 laby-
rinth when strictly confined tothe 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 ofa 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 per-
formance of the function of hearing it be necessary to confine the
sonorous vibrations to the tympanic cavity, it is clear that the ana-
logy usually cited as existing between the kettle-drum and the tym-
panum of the human ear, to the effect that in both the air within
should be allowed to communicate with that without, is incorrect;
and it is further evident, that an opening in the membrana tympani
must more or less diminish the power of hearing. On examining
patients affected with simple perforation of the membrana tympani,
the impaired inability to hear can, in fact, always be detected; al-
though, as has been stated, if the orifice be small and the organ
otherwise healthy, the difference is but slight. In the greater num-
ber of cases, however, where perforation of the membrana tympani
exists, other lesions of a serious character have coexisted, such as
thickening ofthe membrane ofthe tympanum, pressure on the mem-
brane of the fenestra rotunda, derangement of the articulation of
the stapes with the fenestra ovalis, or injury to the nervous expan-
sion in the labyrinth. Under any of these circumstances it occurred
to me, that as an orifice in the membrana 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
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probable that increase of that power would follow an artificial
closing of the orifice.

The preceding train of investigation led me to attempt the con-
struction 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 byme on cases of perforate membrana tympani.
When such cases are not complicated with any serious lesion ofthe
organ, it must have been remarked by others as well as by myself,
that the patient, from some apparently inexplicable cause, at times
suddenly hears perfectly well, or nearly so. This return of the
hearing sometimes remains for a few minutes only, at others, for one
or more hours. Having found the improvement tofollow 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 dis-
appeared. In one patient its stay could be prolonged by the use
from time to time ofa solution of gum acacia in water. On recon-
sidering these facts, since the completion of my observations upon
the closed state of the tympanic cavity, I have arrived at the con-
viction that the bubble of water, discharge, or mucilage, acted
beneficially by temporarily reconfining the 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
and the thread left in the meatus, so that the patient, or the ope-
rator, could remove the artificial membrane at pleasure. The dis-
advantages 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
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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 dia-
meter 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 successful. As sup-
plied by them, the portion of vulcanized India-rubber (the only ma-
terial 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 desirable; and to leave the
silver plate either in the centre or towards the circumference at his
discretion. The silver wire is of sufficient length to admit of the

Fig. 69.

The Artificial Membrana Tympani.

membrane being introduced or withdrawn by the patient, but is not
perceivable externally, except by special observation. A pair of

Fig. 70.

Margin of the circumference of the Membrana Tympani remaining after the destruction of
the rest of the membrane.

forceps is made, by which the artificial 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 re-
maining 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 cir-
cumference, about half a line in diameter, which being composed of
the combined fibres of the thickest portion of thecircular and radiate
laminae, generally remains. 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 a general rule, the whole of this pro-

Fig. 71.

Handle of the Malleus remaining after the destruction of the Membrana Tympani,

cess 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 the tensor tympani ligament internally.
Anteriorly and posteriorly the fibres of the remnant of the mem-
brane are attached; and externally the processus brevis remains.
It will, therefore, be understood, that in cases of so-called destruc-
tion 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 ofthe tympanum are
still enabled to perform their functions. In cases of general ulce-
ration of the mucous membrane of the tympanum, which fortunately
seldom occurs, the incus iscommonly discharged, and sometimes the
malleus also; but even in these cases, if the attachments of the
stapes to thecircumference ofthe fenestra ovalis remain uninjured,
the power of hearing may be greatly improved; should the stapes,
however, be removed, total and irremediable deafness ensues.
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The artificial membrana tympani is of the greatest benefit in those
cases where there is a well-defined aperture in the natural mem-
brane, or, if that membrane be entirely absent, where there is

Fig 72.

Body ofMalleus remaining after destruction ofMembrana Tympani

simple hypertrophy of the mucous membrane of the tympanum,
with or without discharge from its surface. In these cases, the
organ will be found to have by no means entirely lost its power of
discerning sounds; for, as a general rule, the human voice is heard
when the speaker's mouth is brought within a foot of the patient's
ear, and the speech is slow and distinct. This diminished power of
hearing entirely excludes the sufferer from the advantages of gene-
ral 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 tym-
pani, there is so frequently catarrhal inflammation of mucous mem-
brane 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

13
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the meatus to which the natural membrane was attached, the ope-
rator should proceed to cut the artificial membrane as nearly of the
size and shape of the natural one as possible, taking care at the
same time to keep the margin quite smooth and regular.1 The
patient should then be placed with thehead 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 moist-
ened it with warmwater, pass it, by means ofthe silver wire, gently
inwards 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

Fig. 73.

Surgeon introducing the Artificial Membrana Tympani.

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

1 In cases where only a small border of the natural membrane remains, it is often desi
rable 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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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 ofhis own voice, or that of the surgeon, or by the movement
of his tongue and lips, that his hearing has been suddenly improved.

As will be imagined, great care must be taken to cut the mem-
brane so that it shall fit the inner extremity of the meatus with ex-
actness ; since if too large, it would cause discomfort, and if too
small, itwould not fulfil its purpose of rendering the tympanum an
air-tight cavity. It is not easy, in all cases, to fit the artificial mem-
brane, 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 artificial membrana tympani, with the walls of the external
meatus, would soon become intolerable; such, however, is not the
case; several patients have left my room without being able to say,
from the sensation in the ear, whether any foreign body were there;
and many have now worn this apparatus daily, during several years,
without suffering the least pain. The explanation of this circum-
stance may be found in the fact, that the most sensitive part of the
meatus externus is about its centre, while the membrane in the im-
mediate vicinity of the membrana tympani is less abundantly fur-
nished 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 ofthe application of the artificial membrane have been
more satisfactory than there was reason to anticipate. I have al-
ready used it beneficially in many hundreds of cases. The substi-
tution of a thin layer of vulcanized India-rubber for so exquisitely
delicate a structure as the healthy membrana tympani, 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 dis-
eases of the ear, will not be surprised at the efficient substitute the
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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 tympani; power of hearing
restored. —Peter Turnbull, aged -13, 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 12th January, 1852. He
stated that sixteen years ago, without any other assignable cause
than a cold, he became slowly dull ofhearing, 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
ofthe tympanum, which was the source ofthe discharge, was thicker
and redder than natural.

The treatment consisted inkeeping 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 stillremained so defective,
that he was precluded from following any avocation. In the com-
mencement of June, I experimented on this patient with the first
artificial membrana 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 ori-
fice, the patient made a movement of his lips, and said, " I hear as
differentlyas possible from what I have done for many years; every-
thing sounds clearI" This patient went away with the artificial
membrane in his ear, hearing conversation perfectly. The follow-
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ing morning he came to my house, saying, that he had accidentally
moved what I had left in his ear, and that "he was as dull as ever."
I replaced the artificial membrane, and he again heard well; and
being supplied with one which he could introduce or remove at
pleasure, he has worn it during the day ever since, and has never
complained of pain or discomfort from it. Latterly, his hearing has
so greatly improved, that he has been able to dispense with the use
of the artificial membrane for a few hours daily,but he hears much
better with than without it. As a proof of the great amelioration
that has taken place, this patient told me, that one day, while in the
country, and using the membrane, he heard voices at a distance, and
upon going to the place whence they appeared to proceed, he found
some boys under a hedge, more than a field distant from the spot
where he heard them. He is going back into the army.

This patient was shown at a meeting of the Pathological Society
of London, in February, 1853. The following is the published re-
port: "The artificial membrane having been removed, the mem-
bers 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 sen-
sibility to sounds.—Miss B., aged 21, consulted me on November 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 deteriorated,
that she has to be distinctly spoken'to within the distance of a
yard. On inspection, it was found that the membrana 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
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well across ray 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 comfortably. I re-
ceived a letter from her in the following December, from which I
subjoin an extract.

" I am thankful to say the improvement in my hearing has in-
creased 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."

Case III. Deafness of twenty years' duration perfectly relieved by
the artificial membrane.—The following particulars of a case, con-
cerning which we corresponded, was 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 as-
certain whether the drum membrane had gone, or was obscured
by polypoid orother growths; however, the probe came down upon
the bone. The false drum gave such relief, that the hearing dis-
tance was increased from actual contact to twelve, and subsequently
to eighteen inches: the patient is now able to manage the contri-
vance 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 tympanum shows
that the membrana tympani is perforated. The deafness in this
case is of nearly twenty yearsUluration, is perfectly removed on
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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 hard-
ness of hearing is increased during cold and damp weather: has
had discharge from both ears, but at present it is only very slight
from the left, which is the better ear. Complains of no pain, but of
a noise. Lately, from not being in good health, the hearing has
been more than usually dull.

Examination. Right ear.—Hearing distance of watch, half an
inch. The central part of the meatus is contracted to less than half
its natural size. A very strong light having been thrown beyond
the contracted portion, part ofthe mucous membrane of the tympa-
num could be detected; but there was no appearance of the mem-
brana 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 ofthe room.
There was little difference between the hearing power of the two ears.
Care was required in the management of the case, from a slight ten-
dency to irritation of the meatus; but the patient left me hearing
well. In the middle of February, 1854, the mother of this lady
being inLondon, called to thank me for the benefi t 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



200 THE DISEASES OF THE EAR.

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 pro-
gress. On inspection, it was found that the membrana tympani of
each ear was absent, while the mucous membrane ofthe tympanum
was thick and red, and poured out a mucous secretion. An arti-
ficial 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 pa-
tient returned to school at Brussels, and in about six weeks after-
wards, I received a letter fromthe father, a medical man, from which
the following is an extract:—

" We have had the most pleasing intelligence from my little
daughter at Brussels, respecting her hearing. I think I cannot
do better than to give it in her own words: 'I have had three
German doctors, and one French one, to see me, or rather the arti-
ficial membrane. I am quite a new creature, my hearing is so
greatly improved.'" The father adds, " This is very satisfactory
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 wrord 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, con-
sulted 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 deaffor 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 exami-
nation ofthe right ear, the meatus was found to contain a collection
of mucus and epidermis, which being removed the membrana tym-
pani 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 indiameter, 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 mem-
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brana tympani was absent; the mucous membrane of the tympanum
red and much tumefied. Watch heard when in contact with the ear.
Although the hearing power of the left ear was somewhat less than
in the majority of cases where there is an absence of the membrana
tympani uncomplicated with any other disease, I, nevertheless, de-
termined to try the artificial membrana tympani, the effect of which
was to improve the hearing considerably, although not to the same
extent as in the majority of cases.

Dec. 21st.—Ordered to wear the membrane for four hours.
22d.—Upon using the membrane to-day, heard my voice distinctly

half across my room.
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 drumto-day
could not hear my voice, unless I spoke in 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 gradually 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 occa-
sion, 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 con-
tinues to be effectual; my friends are much gratified at the improve-
ment you have been able to effect."

(b.) RUPTURE OF THE MEMBRANA TYMPANI.

Previous to speaking ofthis 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
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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 vestibuli." 1

Professors Sharpey and Quain agree with Sir A. Carlisle. 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."2 Mr.
Wharton Jones describes this ligament as springing " from the mar-
gin of the vestibular fenestra, and it is inserted into the jutting
margin of the base of the stapes all around.3 " 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."4

If the circumference of the base of the stapes be carefully exa-
mined 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 circum-
ferential surface of the base varies in breadth: the broadest part
has its surface inclined obliquely backwards and outwards; mea-
sures 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 poste-
rior, 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 nar-
rowest. When examined 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 afine probe, communicates a soft sensation to the finger.
This cartilage consists of oval corpuscles, very li ke those in ordinary
articular cartilage, though much smaller, and is most abundant at

1 Philosophical Transactions, p. 201. 1805.
a Elementary Anatomy, p. 940. 1848.
3 Cyclopaedia of Anatomy and Physiology, vol. ii. p. 548.
4 De Corporis Humani Fabrica, tomus secundus, de Ligamentis Ossium, p. 10. Huschke

states, that Soemmering was wrong in regarding this ligament as a capsule Huschke
speaks of the ligamentum annulare only.
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the two extremities, from which portions can often be removed, es-
pecially in young persons, for examination by the microscope. The
surface of the fenestra ovalis to which the circumferential base of
the stapes is applied, is larger than that of the stapes; nor does its
posterior surface quite correspond in direction withthat ofthe stapes,
but looks directly forwards, instead of obliquely inwards and for-
wards, to face the stapes, which, as stated, inclines backwards and
outwards. The articulating surface of the fenestra ovalis is smooth,
very compact in appearance, 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 ofthe 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 mus-
cles, 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 stapesagainst the vestibular fenestra. At the same time, the
long branch ofthe incus will be drawn backwards and inwards; and
the head of the malleus being, by this movement ofthe incus, pressed
forwards and outwards, 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."1 Professors Todd and Bowman write: " In contraction
it (the stapedius muscle) would fix the stapes by pulling its neck
backwards. It probably compresses the contents of the vestibule."*

1 Cyclopaedia of Anatomy, vol. ii. p. 549.
2 Physiological Anatomy, 1847. Part III. p. 71.
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Ellis states that "it assists in retaining the stapes applied to the
fenestra ovalis."1 Miiller writes: " The influence of the stapedius
muscle inhearing is unknown. . . . The only effect which it appears
to me could be ascribed to it, would be to render tense the mem-
brane by which the base of the stapes is connected with the mar-
gin of the fenestra."2

On account of the smallness of the stapedius muscle, and the very
slight degree of movement'it produces, there is difficulty in deter-
mining in what way that muscle influences the contents of the ves-
tibule. As the tendon of the stapedius, in its course forwards,
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 move-
ment of the stapes has the effect of somewhat withdrawing its base
from the cavity of the vestibule is, I think, shown by the following
experiment. The tympanic cavity and stapedius muscle being ex-
posed, and the stapes left in situ, by means of a small pair of cut-
ting forceps a section is to be made through the cochlea, a portion
of which should be left in connection 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 ofthe vestibule. If the stapedius muscle
be now pulled, or if the neck of the stapes be gently moved back-
ward, the fluid in the exposed sac of the scala vestibuli will be ob-
served to recede slightly into the scala vestibuli, and its surface to
become concave; as soon, however, as the stapes is allowed to re-
turn to its quiescent state, the fluid repasses into and fills the scala
vestibuli, assuming a rounded surface. Independently of thus act-
ing on the contents of the vestibule, the stapedius muscle produces
a slight relaxation of the membrana tympani. This is effected by
the neck of the stapes, in the act of rotation, passing outwards as
well as backwards, and thus gently pressing outwards the inferior
extremity of the incus; so that the body of the latter bone passes
inwards, carrying with it the head of the malleus, and necessitating
the long process of the latter bone and the membrana tympani to
pass outwards. It would therefore appear that the stapedius muscle
acts as the direct antagonist of the tensor tympani muscle; the
former relaxing the labyrinthine fluid, the membrana fenestra

1 Demonstrations of Anatomy, p. 286.
2 Elements ofPhysiology, by Baly, vol. ii. p. 1264, 1842.
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rotundae, and the membrana tympani; and the latter rendering
tense the labyrinthine fluid and the two membranes. This view is
supported by the fact that the stapedius muscle is supplied by a
branch from the portio dura nerve, and the tensor tympani from the
otic ganglion.1 It seems to me fair, therefore, to infer that the
function 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 im-
pressed by the most delicate vibrations; and it would appear to be
brought into action during the process of listening. Instances are
not uncommon inwhich these two musclesare unable to act promptly,
and the unpleasant consequences are manifest. Thus the loud noise
produced by suddenly and unexpectedly firing a cannon near a per-
son, 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 unfrequent in which the mucous membrane of the tympanum
is thickened,and a great amount of dulness of hearing is the conse-
quence. 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

1 In addition to the above description, I may draw attention to a monograph 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 viewshave not been enter-
tained, I have not scrupled to give my researches at length. The following are Huschke's
words: "While it (the stapedius muscle) presses the posterior extremity of the base of
the stapes upon the posterior part of the border of the fenestra ovalis, it lifts the anterior
extremity of this bone and covers the fenestra. At the same time, the descending branch
of the incus, with the stapes, is drawn backwards, by which the body of this bone presses
the malleus forwards, and, as its handle rests upon the membrana tympani, it relaxes it.
I have often observed this movement of the malleus when Imoved the long branch of the
incus in the direction of the tendon of the muscle of the stapes. I thus regard the latter
as relaxing the tympanum and opening the labyrinth; that 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 are contained in an osseous canal; but theyhave 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."—
Encyclopedie Anatomiqne, tome v. pp. 782, 783.
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manner, often imagine that there is no real dulness of hearing, but
simply a want of attention; the fact being that the power of hear-
ing 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 pre-
venting 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 resistance to the pressure
of a foreign substance which has been slowly introduced into the
meatus; rthough the sudden and unexpected contact of a similar
body often produces extensive laceration of it. Again, a violent
blow on the earwith the palm of the hand rarely produces mischief
to the membrana tympani when itsreception is expected; whereas
a comparatively gentle but unexpected blow, frequently produces
not merely concussion of the nervous labyrinth and serious derange-
ment of its functions, but not uncommonly ruptures the membrana
tympani itself. 1

The preceding observations indicate that one function at least of
the ossicles and muscles of the tympanum and the membrana tym-
pani, 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 pre-
vious writers. M. Savart, in the course of his very interesting re-
searches upon the functions of the membrana tympani, arrived at a
somewhat similar opinion; although he omitted to point out the
manner in which the muscles acted on the labyrinth and membrana
tympani. He says: "Les osselets ont encore pour fonction de mo-
difier l'amplitude des excursions des parties vibrantes des organes
contenus dans le labyrinthe." 2 Mr. C. Brooke, in a Lecture delivered
at the Royal Institution, in the year 1843,says: " This osseous ar-
rangement may be considered to perform an office in the ear analo-
gous to that of the iris inregard to light; namely, that ofregulating
the tension of the various structures that are thrown into a state of

1 I may mention a case illustrative of the above statement. The first that ofan eminent
physician in London, who, whileplayingwith his children, received ablow on one ear from
the head ofone of them coming suddenlyand rapidly in contact with it: from that time to
the present (an interval of four to five years) there has been a constant singing in that ear.

" Recherches sur les Usages de la Membrane du Tympan et de 1'OreilleExterne, par M.
Felix Savart. Lu a l'Acadi mie Royale des Sciences, le 29 Avril, 1822. Journal de Phy-
siologic, par F. Majendie, tome iv. p. 183.
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vibration, according to the pitch and intensity of the sound to be
transmitted 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 simulta-
neous change in the position of the stapes would alter the tension
ofthe fluid throughout the labyrinth, and therefore also the tension
ofthe membrane of the fenestra rotunda, which intervenes between
that fluid and the air in the tympanic cavity." 1 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 des-
tined to protect the organ from too strong impressions."2

The first effect of the destruction ofthe 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 destruc-
tion of the membrana tympani, a patient was unable to endure the
whistling of another in an adjoining bed-; arid Cheselden says, "that
after destroying the tympanum in both ears'of a dog, for some time
it received strong sounds with great horror."3

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

In cases of simple rupture, as from an unexpected blow on the
ear, the margins of the orifice are usually in contact, scarcely any
hemorrhage occurs, fibrin is effused, and the rent is speedily re-
paired. 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.

In cases of simple rupture of the membrana tympani where in-
flammatory symptoms are still present, it is not desirable to do more
than introduce a portion ofcotton-wool into the meatus, to prevent

1 Lancet, 1843, p. 380. 2 Physiological Anatomy, Part III. p. 91.
3 The Anatomy of the Human Body (5th edition), 1740,p. 305.
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loud sounds fromacting injuriously upon the drum. Where the in-
flammation 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 Gr., 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 ex-
perienced 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

Fig. 74.

An Aperture in the lower part of the left Membrana Tympani, from rupture.

lower part of the membrana tympani, about a line in diameter, with
white borders. Air passed through on holding the nose and blow-
ing 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 had closed,
and the hearing power had returned.

Case II. Rupture of the membrana tympani by a blow on the ear
with a bolster.—Master K., aged 14, was seen by me in consulta-
tion with Mr. Keal, on December 20, 1855, on account of an un-
pleasant 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-
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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 hand-
kerchief. On examining the ear, a rent was observed in the mem-
brana 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 natu-
ral. He was ordered a little evaporating 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 remained.

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

Fig. 75.

An Aperture in the posterior part of the right Membrana Tympani, from rupture.

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 with mucus; and
when the nose was blown, air was observed to issue from the tym-
panic cavity through a valvular fissure at the posterior part of the
membrane. Watch heard at a distance of two inches. The treat-
ment consisted in applying leeches to the margin of the meatus, in
syringing out the ear witha weak solution ofliquor plumbi in water,
and inkeeping up a slight discharge from the surface of the mastoid
process. It was, however, only by slow degrees that the discharge

14
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diminished, and the orifice in the membrane closed. The mem-
brana tympani did not regain its natural appearance, the part of it
posterior to the malleus having fallen inwards towards the promon-
tory.

Case IY. 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 weekpreviously, while engaged in shooting,
he was endeavoring 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 buz-
zing noise in the ear supervened soon after the accident. The pain
speedily subsided. On examining the right meatus, a little coagu-
lated blood was found; onremoving whichby the syringe, the mem-
brana tympani presented a rupture extending through the greater
part of its diameter, a little posterior to, and parallel with, the

Fig. 76.

An Aperture in the right Membrana Tympani (a little posterior to, and parallel with, the
handle of the Malleus, nearly its whole length).

handle of the malleus. The edges of the orifice were red and
Swollen. Air passed through it when the tympanum was inflated.
Watch only heard on contact. A leech was applied to the orifice
of the meatus; and a mildly astringent gargle applied gently by
the syringe, twice a day. On October the 4th, the orifice had
entirely healed; the buzzing noise had almost ceased; the hearing
distance was half an inch. This patient returned to India, but
intelligence has been received that the hearing has greatly im-
proved.

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 ircu
paired. The tongue, however, was quitenatural in appearance and
movements, and its sensibility to touch was the same on both sides.
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Case V. Rupture of the membrana tympani by the bursting of a
gun.—W. S., 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 pulsation 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 part of an oval shape, about a line in length, and nearly a
line inbreadth, as if a portion of the membrane had been destroyed;
the mucous membrane of the tympanum was red, and the hearing-
distance four inches. A leech was applied occasionally to the mar-
gin 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
3j) 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 de-
posit 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 casethe right membrana tympani was previously ruptured,
and the bursting of the gun produced no effect upon the ear.

The following is a tabular view of the condition of the membrana
tympani in the dissection of 1013 diseased ears:—

Opaque, ............. 15
Vascular, . ■ . . • . . .7
Vascular and thick, ........... 3
Relaxed, ............. 4
Tense, 10
Tense and atrophied, . . ......... 2
Inner surface connected to the promontory by bands of membrane, . . 32
Inner surface adherent to theincus, ........ 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



212 THE DISEASES OF THE EAR.

Very concave externally, and the inner surface in contact with the promon-
tory 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 promontory, . . 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 8
Dermoid lamina detached from the fibrous laminae, ..... 1
Radiate fibrous lamina absent, entirely destroyed by ulceration, ... 3
Radiate fibrous lamina absent in parts, ........ 2
Dermoid and fibrous laminae absent in parts, apparently from ulceration, . 3
Radiate and circular fibrous laminae destroyed by ulceration in parts, . . 6
Radiate and circular fibrous laminae entirely destroyed by ulceration,. . 4
Radiate and circular fibrous laminae entirely destroyed by ulceration ; the

mucous lamina being attached to the promontory, ..... 2
Radiate and circular fibrous laminae containing pigment cells, ... 3
Mucous lamina thick, 2
All the laminae destroyed by ulceration except the epidermoid, ... 3
All the laminae destroyed by ulceration except the mucous, .... 2
All the laminaeperforated, 47
All the laminae absent apparently from ulceration, 21
All the laminae perforated, the remaining portion of the membrane being

adherent to the promontory, ......... 9
All the laminaeperforated, and very thick 1
All the laminae perforated, very thick and concave, and adherent internally

to the promontory, 2
All the laminae perforated by molluscous tumors, 2
Upper part of all the laminae detached from the bone, ..... 2
The circular cartilage exposed, 2
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THE EUSTACHIAN TUBE.

ANATOMICAL OBSERVATIONS—PHYSIOLOGICAL OBSERVATIONS—PATHOLOGICAL OBSER-

VATIONS—SEAT OP OBSTRUCTION OF THE EUSTACHIAN TUBE: — 1. THE FAUCIAL

ORIFICE. 2. THE TYMPANIC ORIFICE. 3. MIDDLE PART.—CAUSES OF OBSTRUC-
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PANI. d, OBSTRUCTION OF THE MIDDLE PART OF THE EUSTACHIAN TUBE BY MUCUS,
BY STRICTURE, OR BY MEMBRANOUS BANDS.

Anatomical Observations.—The Eustachian tube, extending be-
tween 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

■*s obliquely downwards, inwards, and forwards. /

The Eustachian tube consists of two portions, the osseous and
fibrocartilaginous: the osseous portion extends from the tympanic
cavity to the fibro-cartilaginous 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-mucous membrane, very similar to that
lining the tympanic cavity.

The fibro-cartilaginous 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 por-
tion, while the base extends into the cavity of the fauces in the
shape of a rounded tubercle. On examination, the rounded extre-
mity of the cartilaginous portion is found to form a superior and
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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; forminganteriorly a free border, and poste-
riorly being attached to the anterior border of the outer part of the
osseous portion. The trumpet-shaped faucial orifice of the Eusta-
chian 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 import-
ance 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 favor 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."1

Dr. Todd speaks of one object of the Eustachian tube being to
" afford an outlet for the escape of such sonorous undulations as do
not impinge upon the labyrinthine wall of the tympanum."3

Other writers differ in some measure from the foregoing view,
and some physiologists are not in favor 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 collapsed. 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."3

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

1 Muller's Physiology, translatedby Baly, vol. ii. pp. 1270-1273.
3 Cyclopaedia ofAnatomy and Physiology, article "Hearing," p. 576.
3 Cyclopaedia ofSurgery, p. 23, 1841.
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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 endeavored
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 par-
tially 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 dis-
appear 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 com-
pressed by the muscles of the fauces, passes into the tympanic
cavities; as in the former, experiment, the feeling of distension is
not relieved until the act ofswallowing is repeated with the mouth
and nostrils open. A third example, proving the Eustachian tubes
to be opened during the act of deglutition, and closed when the
muscles of the fauces return to a quiescent state, is afforded by a
person descending in a diving-bell. It is well known that during
the descent the compressed air filling the external meatus produces
a sensation of weight, and often of pain, by pressing the membrana
tympani inwards. This sensation 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

1 Vergleichende Anatomic uber das innere Gehororgan des Menschen und der Saug-
thiere, 1845, p. 51.
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nostrils closed, and passes out again during the same act with the
nostrils open, is obtained by the inspection of the membrana tym-
pani in the living person, by means of a strong light, during the
two operations: 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,1 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 Eusta-
chian 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 sur-
face 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 in-
serted 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 under
surface of the cartilaginous portion of the tube; and the fibres de-
scend in contact with the inner half of the under surface of the tube,
and are inserted into the aponeurosis ofthe palate, some ofthe 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

1 De Aure Humana Tractatus, 1735.
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forming the outer wall of the Eustachian tube; the action ofthe leva-
tor 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 tokeep open the tube by drawing themembrane
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 performed,
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 thefaucial muscles
are brought into play in the process of deglutition, air can either
enter or recede from the tympanic cavity, and thus be always of the
same density as the outer air. The reasons why the Eustachian
tube is closed, save during the momentary act of deglutition, are>
first, that the tympanum may be generally a closed cavity so that
the sonorous vibrations reaching it may be concentrated upon the
membrane of the fenestra rotunda; and, second, that, as specially
pointed out by Dr. Jago, sounds may be prevented entering the tym-
panum from the fauces. 1

PATHOLOGICAL OBSERVATIONS.

Although fromtheprecedingremarks therecan remain little doubt
1 An examination of the faucial orifice of the Eustachian tube in other animals is corro-

borative of the view above advanced. In mammalia, the faucial orifice of the tube pre-
sents muchvariety 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 guarded by a thin fold of elastic membrane ; it isbpened by the faucial
muscles. In the carnivora the cartilage is prominent, and forms a distinct rounded pro-
jection. In the rodentia the orifice consists merely of a fissure in the mucous membrane
of the fauces. In some of the mammalia the orifice is openedby the superiorconstrictor of
the pharynx. In all the birds that I have been able to examine, the Eustachian tube was
composed of two distinctportions, the membranous and the osseous ; and no cartilage en-
tered into their composition. The membranous portion consists ofa sac, which is common
to 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 aperture 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 membra-
nous tube issituated 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 fibresare drawn from the median line the walls of the tube are
separated, and a free communication exists between the tympanic cavity and the pharynx.
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that the faucial orifice of the Eustachian tube is ordinarily closed,
except during the act of deglutition, it is requisite to perfect hear-
ing that the tube should be pervious, and that there should be a con-
stant interchange of air in the cavity of the tympanum. If the
Eustachian tube becomes impervious, the air that was in the tym-
panum at the time of the closure gradually disappears. It is not
easy to decide whether it is absorbed, or whether by a kind of exos-
mose 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 tym-
pani ; 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 dis-
sections were as follows :—

Containing mucus 10
Containing mucus, lining membrane congested, 2
Containing mucus, lining membrane thick, 2
Lining membrane congested, ......... 5
Faucial portion, mucous membrane red and soft, ..... 2
Bands ofadhesion connecting the walls, 3
Stricture in osseous part 1
Stricture in cartilaginous part, . . ....... 2
Very large, ............. 2

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

1. At itsfaucial orifice; a thickening orrelaxation ofthe mucous
membrane.

2. At its tympanic orifice; thickening of the mucous membrane,
or a deposit offibrin.

3. In the middlepart of the tube; a collection of mucus, a stric-
ture 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.
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(a.) OBSTRUCTION OF THE FAUCIAL ORIFICE FROM THICKENED
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 sometimes found enlarged, and the faucial mucous
membrane is thicker than natural. In the adult the latter condition
is observed, but the tonsils are less frequently affected. The deaf-
ness comes on usually rather rapidly, 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 yawn-
ing, gargling, or other strong muscular effort of the fauces. The
improved hearing which thus results rarely continues long; some-
times it lasts for a few hours, in others for a day: a variation which
probably depends upon the intervals which elapse before the air dis-
appears 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 fre-
quently complaint of a sensation of weight or pressure in the ears,
which often extends to the head, when heaviness and great depres-
sion ofspirits are experienced. The latter symptom is very marked
at times, but entirely vanishes with the removal of the obstruction.

It possibly may originate from the pressure exerted upon the
contents of the labyrinth by the forcing inwards of the membrana
tympani and ossicles. A peculiar symptom sometimes met with in
this affection, and for which I am unable to account, is the improve-
ment 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 quan-
tity of mucus secreted. When a patient presents himself for advice,
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with obstruction of the Eustachian tube coexisting with polypus or
the sympathetic discharge from the meatus, unless thecase be most
carefully examined the real disease is apt to be overlooked, and
considered to be an affection of the meatus only.

On inspecting the membrana tympani, it will be found very con-
cave, of a dull leaden hue, and its surface of an unnatural, glassy
aspect, the triangular spot being larger than natural. Sometimes
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-Chirurgical
Society in 1853, I 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 catheter.
It has already been shown, that during the act of deglutition, with
the mouth and nose closed, a small quantity of air is passed through
the Eustachian tubes into the tympanic cavities; a process that is
attended with a sensation of fulness in the ears. The entrance of
air into the tympanum can be distinctly 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 Oto-
scope. 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 neighboring body. When
the patient swallows a little saliva, the mouth and nose being 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 flapping sound will be detected
in its place. If in a case of suspected obstruction of the Eusta-
chian tube, the otoscope fail to reveal 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 Eusta-
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chian tube, I think the surgeon is justified in affirming that the
tube is obstructed, and has no need to resort to the use of the
Eustachian catheter. Doubtless, in many cases, a person is unable

Fig. 77.

The Otoscope.

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 ex-
piration, although the act of deglutition with closed nostrils does
not call forth any sound appreciable by the otoscope; but it is rare
indeed for a pervious tube to resist both of these tests. I have,
however, met with such cases; but, as their history, appearances,
and symptoms have concurred in showing that no obstruction of
the tube existed, it has not appeared necessary to introduce the
catheter. In certain cases the membrana tympani 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 diagnosis ?
Notwithstanding its frequent use by surgeons in Germany 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 diagnosed without the aid of the
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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

Fig. 78.

The Surgeon using the Otoscope.

by actual dissection, by the coexistent thickening ot the mucous
membrane in other parts of the fauces, and by the results of the
remedial measures adopted for its relief. An opinion formerly ob-
tained a certain degree of credence in the medical profession, that
enlarged tonsils frequently press upon and close the Eustachian
tube. There can be no doubt this opinion is erroneous. To con-
vince himself that it is so, the surgeon has only to make an ex-
amination of the relative position of the tonsil and of the trumpet-
shaped extremity of the tube; 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 con-
vinced me that even should the tonsil enlarge to its greatest possible
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known extent, it never reaches the Eustachian tube; for, together
with the enlargement of the tonsils, the palato-pharyngeus 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 caseof 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 ob-
struction from hypertrophy ofthe 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 remedies and
applications to the fauces, without touching the outer ear. The
object to be aimed at is the reduction of the congestion and hyper-
trophy ofthe 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 tendency to congestion and thickening is
very great.

General Remedies.—The most efficient ofthese are abundant and
active exercise in the open air, and warm clothing. Flannel should
be worn next to the skin. In youths the flannel jacket, extending
from the neck to theribs, may not only be worn,but, in cold weather,
in front, when the chest is exposed, a small additional piece of flan-
nel may be worn suspended from the neck. The throat should not
be wrapped up with handkerchiefs, 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, thusbringing on relaxation
of themucous membrane. Where a single tie-handkerchief is worn
within doors, no addition is needed on going out; and where in
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children the throat is left bare within the house, a small silk hand-
kerchief, loosely tied, is all that is required without. I have been
thus particular on these points, because experience frequently con-
vinces 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 conside-
ration have usually a languid circulation and deficient nervous
energy, the towel bath appears to be a remedy advantageous 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 evaporation 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 ofobstruc-
tion of the faucial orifice of the Eustachian tubes, where all local
remedies and medicines had given slight or only temporary relief.
Care should also be taken as to the diet of the patient: pastry,
sweets, fat, &c, should be avoided; vegetables may be sparingly
partaken of; and the principal food should be bread, especially
that containing the bran, meat, and light puddings, as rice, sago, &c.
Children should not be overworked in their studies, should retire
early, and their sleeping-rooms should be airy and well ventilated
(it is a good plan to leave the bedroom door ajar during the whole
of the night); and, above all, it is important that the head should
be kept above the bedclothes.

To overcome the very prevalent habit of breathing through the
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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 difficult, 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 undoubt-
edly 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 con-
siderable irritation and a copious flow of mucus. Stimulating
gargles are also to be used; those combining acids and astringents
are of service. Iced or cold water is often beneficial; and in order
to insure 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. 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 re-
peatedly 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 reopen 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;

1 Many years ago I pointed out the peculiar erectile tissue of which the nasal mucous
membrane is composed, not only in man, but in most mammalia ; this tissue renders it a
most efficient natural "respirator."

15
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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 circum-
stances, however, the Eustachian catheter is of great value. The
judicious course respecting it is to use the above-named plans for
the purpose ofreducing 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
amelioration 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. Seve-
ral 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 crow-
quill; 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 curved end, is to be taken in
the right hand of the surgeon, the patient being seated in the chair
before him, and then the instrument, with the point downwards, is
to be made to glide backwards, by the side of the septum nasi, until
the curved end reaches the cavity of the fauces, when it is to be
pressed backwards 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 cathe-
ter is now to be pressed slightly outwards and backwards, 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 for-
ceps attached, has been used; but it may be dispensed with in all
ordinary cases: for the surgeon has only to transfer the catheter to
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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 super-

Fig. 79.

The Explorer, and the Eustachian Catheter into which it fits.

seded the 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 accu-
rately into the further end of the catheter.

When the catheter has been properly fixed, as directed in the
tube, and held there by the left hand ofthe 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 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 tympanum 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
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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.

Fig. 80.

The Surgeon using the Eustachian Catheter and the Explorer.

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 the air into the tympanum. Great mischief has,
indeed, frequently resulted from such a proceeding; the mucous
membrane having been lacerated, and the air been driven into the
submucous tissue, causing extensive emphysema. Nay, still more
serious results have occurred, the patient having been killed in-
stantaneously, 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 disten-
sion 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 excision, of
the tonsils, has long been practised for the relief of deafness. Al-
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though, as already shown, the tonsil, however hypertrophied, cannot
cause occlusion ofthe Eustachian tube, still the removal ofa portion,
in cases where it is much enlarged, is sometimes of service by dimin-
ishing the congestion ofthe mucous membrane at the orifice of the
tube; and it perhaps also operates beneficially by allowing the
muscles ofthe 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 THE OBSTRUCTION OF THE EUSTACHIAN TUBE BY THICK-
ENED 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
hearing power, in both ears. He was in tolerable health, but pale.
About a year previously, after suffering from a bad cold, he became
dull of hearing, and since then has been able to hear only when
spoken to in a loud voice, within the distance of a yard or two.
Occasionally he has felt a sensation as ofsomething bursting in the
ears, which has been followed by slight, but only temporary relief.
Upon examination, the mucous membrane 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 de-
prived ofits ordinary evenness of surface. Upon listening with the
otoscope while the patient swallowed, the mouth and nose being
closed, and while he triedto 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 oftwo inches from
the ear. Feeling assured from the history of the case, the symp-
toms, the condition of the throat, the appearances of the ear, and
the negative results following 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
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the supposition 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 ofsulphate 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 hypertrophy of the mucous membrane
had slowly come on, and it was not probable that it could be other-
wise than slowly improved. The first effect of the treatment was a
slight improvement of the hearing, although the tube remained
impervious; an improvement which probably depended upon the
diminution of the congestion in the mucous membrane of the tym-
panum. By the end of January, the hearing power of the right
ear had greatly improved; and in the middle of February, the air
passed freely through the Eustachian tubes during the act of deglu-
tition, 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 per-
sons to speak loudly to him within the distance of a yard. On the
24th, after yawning, he suddenly experienced a crack in the left
ear, and as suddenly heard well; but this improvement 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 hear-
ing 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 natu-
ral, its surface uneven, and instead of the single triangular 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,
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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 fort-
night.

Case III. Obstruction of thefaucial orifice: catarrh from meatus:
tonsils very large: cure without 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 distinctly within
the distance of a yard from the head. Has had several attacks of
earache; after which, and also after a cold, the deafness is increased.
Has had discharge from each earon several occasions, and complains
of a singing in them. When asleep he makes a loud snoring sound,
and he always breathes through the nose. At times has had a
cracking sound in the ears, which has been followed by a tempo-
rary improvement. On examination, the tonsils were found to be
so greatly enlarged as nearly to touch the median line, while the
mucous membrane of the fauces and ofthe nose was much thicker
than natural.

Right ear.—Hearing distance half an inch; membrana tympani
concave; bright spot somewhat dull. Eustachian tube impervious.

Left ear.—Hearing distance two inches; the bright spot of the
membrana tympani subdivided. Eustachian tube obstructed.

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 pa-
tient'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 administra-
tion 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 suc-
cession 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.
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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 thepower of hear-
ing, and ofa 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 quantityof which has lately con-
siderably increased. On examination, the mucous membrane ofthe
fauces was observed to be red and thick.

Right ear.—The watch heard only when in contact; a raspberry
polypus, the size of a small pea, was seen to fill themeatus, close to
the membrana tympani.

Left ear.—Hearing distance six inches; membrana tympani
opaque, and calcareous inparts. Each Eustachian tube was imper-
vious to air. The treatment consisted in the removal of the polypus
by means of the lever-ring forceps. The membrana tympani was
then observed to be white. Astringent and acid gargles wereused;
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 ofa week a crack took place in
the right ear, followed by immediate great improvement of the
hearing; this was succeeded bya 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 re-
quired, because the state ofthe mucous membrane generally so much
improves by means of the other remedies. In the following case,
however, where there was an additional cause of impediment besides
the thickened mucous membrane, the catheter was used with advan-
tage.

Case V. Impervious condition of the tube from hypertrophy of the
mucous membrane at the faucial orifice; fissure of the palate; ca-
theter used with advantage.—Dr. P., a medical man, aged 43, con-
sulted 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 portionof the palatal
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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 mem-
brane ofthe fauces was found to be red and much thicker than natu-
ral. Towards the posterior part of the palate was a large fissure,
exposing the trumpet-shaped extremity ofthe Eustachian tube; the
mucous membrane 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 @ 3j) was applied
to the mucous membrane of the fauces and to the orifices of the
tubes; an astringent gargle was ordered, and gentle counter-irrita-
tion over the throat. This treatment produced a slight improve-
ment ; but as the deafness soon returned, as the patient was espe-
cially anxious to hear, and as it appeared probable 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 graduallyreturned. At
the desire ofthe 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
condition 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 hear-
ing. These cases, as will be seen by the following instance, are by
no means to be despaired of.

Case VI. Obstruction by thickened mucous membrane of thefaucial
orifice; duration of many years; great and prolonged hardness of
hearing; cure.—Miss J.A. O., aged 12,was brought tome from Man-
chester, 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 partially returned, so that she could hear
without much difficulty. For some months the deafness has been
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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 respi-
ration was usually carried on by means of the mouth.

Right ear.—Watch heard onpressure but indistinctly; membrana
tympani concave, surface uneven; and on that surface three irre-
gular-shaped bright spots were seen. Eustachian tube impervious.

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

Treatment.—The solid nitrate of silver was directed to be applied
to themucous membrane ofthe 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 Manchester, and on the 28th of
May her father wrote to me, saying that she was " so much better
that she can keep up a conversation 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 from 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 ofhealth, 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 her 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 22d no sounds 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
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concave and dull; the raucous membrane of the fauces was veryred
and thick, the tonsils and uvula much swollen. Bach Eustachian
tube was impervious. Upon inquiry, I learnt that accidentally a
part of the window had been left open during the night. The
treatment recommended was the application ofthe solid nitrate of
silver to the fauces and the orifices of the Eustachian tubes. This
was done freely about eleven o'clock on the 26th. Dr. B. returned
home about two hours after, and found the hearing so improved
that he carried on a conversation with his wife in a loud voice.

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 membrane
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 2d he told me that three or four days pre-
viously 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 obstruc-
tion 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
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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 separate the lips sufficiently to
admit the air. The predisposing cause is generally some debili-
tating 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 the ears, the deafness coming on slowly,
and gradually increasing until the patient is unable to hear ordi-
nary 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 backwards. 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 bloodvessels 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
color 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 unfrequently
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 composed 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 prescribed. Similar
reasons to those which induce me not to use ordinarily the Eusta-
chian 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 circumstances, was desirous to hear well
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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. R. H., Esq., a
surgeon, aged 48, consulted me on December 15, 1823. The
history was, that about six weeks previously he found himself deaf
in the left ear; he felt no pain, but there was a constant sensation
of beating in the ear, and a weight on that side of the head, which
caused extreme discomfort. He is subject to a relaxed throat.
On examination, the mucous membrane of the fauces was observed
to be relaxed, though not thicker than natural; the meatus ex-
ternus of the left ear was dry and smooth, and did not contain
any cerumen; the membrana tympani was very concave and some-
what 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
plaster 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 attach 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 re-
mained 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 reclin-
ing 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



238 THE DISEASES OF THE EAR.

had a slight crack in each ear, followed by somewhat improved hear-
ing. On examination, 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 heard only when in contact with the ear; the
surface ofthe membrana tympani was dull, had a dark leaden hue,
and the membrane was much more concave thannatural, 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 ofan
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. He was also
advised to sleep in the country, to work as little as possible, and to
live generously. On July 2d there was a slight improvement, but
as yet no free passage for the ear 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
membrane for two months after influenza.—Miss T., aged 16, was
brought to me on June 7th, 1853. She was pale, with a weak pulse,
and somewhat out of health, having had an attack of influenza for
two months. Catamenia irregular.

History.—When a child, was subject to dulness of hearing during
a cold, but recovered as soon as the cold passed away. During the
recent attack of influenza has been so dull of hearing as 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 : right ear.—Watch only heard on pres-
sure ; 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
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mucous membrane was dependent upon the state of the health, steel
was administered, and plans for invigorating the system were recom-
mended: gentle counter-irritation over the region of the fauces was
also enjoined.

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 ofthe 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 in-
flammation 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 tym-
panum, adheres firmly to the surface of the bone, and appears to
act in the twofold capacity of a periosteum 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 re-
sonant walls. The whole of the mucous membrane of the Eusta-
chian tube, excepting at the two extremities, is so surrounded by
muscles and bone as to be little liable to become the seat of dis-
ease. 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 ex-
tension 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 fortunate
the mucous membrane of the central part of the tube is so little
liable tobecome thickened, since it would of course be very difficult
to act upon it effectually.
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The mucous membrane covering the bone which forms the tym-
panic aperture of the tube is, on the contrary, liable to congestion
and hypertrophy, being, like the mucous membrane of the tympa-
num, 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 ofthe 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 obstruc-
tion of the Eustachian tube at the tympanic orifice, there is com-
monly a history of previous attacks of inflammation in the tympanic
mucous membrane, which is not often the case in instances of ob-
struction at the faucial orifice: the membrana tympani also presents
appearances indicative of inflammation having occurred in the tym-
panic cavity. The most simple cases of obstruction of the Eusta-
chian 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 some-
thing bursting in the ear.

In the treatment of these cases, all those measures should be re-
sorted to which will be described as serviceable in hypertrophy of
the mucous membrane of the tympanum. In addition, the opera-
tion of puncturing the membrana tympani is sometimes advisable.

ON THE OPERATION OF PUNCTURING THE MEMBRANA TYMPANI.

Since Sir Astley Cooper obtained a medal from theEoyal Society,
on account ofthe success which, in a few cases, followed the opera-
tion of puncturing the membrana tympani, this operation has been
performed frequently, and in cases of deafness arising from every
possible cause. Though, doubtless, in certain cases it may be of
great service, it is an operation rarely required, and one which, if
not judiciously performed, is liable to produce the most injurious
consequences. In Sir Astley Cooper's successful cases, there was
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simple obstruction of theEustachian 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 tym-
pani not the slightest benefit accrued, because the deafness was de-
pendent 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 ob-
served that I have not recommended itin cases of obstruction of the
faucial orifice of the Eustachian tube, because that obstruction can
be otherwise removed; but should the faucial orifice bepermanently
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 ofthe tympanic orifice will not yield to othertreatment.
Great and immediate improvement frequently follows the operation;
but there is usually so much difficulty in keeping th*e aperture open,
that the value of it is much diminished. The ordinary instrument
for performing the operation is the sharp triangular end of a probe;
and where only temporary effect is required, this is sufficient. Fa-
brizzi 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 con-
sists 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 ofa trocar near its
handle; while the trocar, consisting ofa 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, thecanula is to be slightly unscrewed; an action by which
its cutting extremity is pressed through the substance of the mem-
brana tympani and removes a circular portion. This instrument
may be used, however, in cases where the sensibility of the tym-
panic membrane has been impaired by disease.

16
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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 mem-
brana tympani, and the particulars of a case in which it was prac-
tised, 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 tym-
panic 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 earache, 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 earache, and has had a
slight discharge from the right ear. On examination of the right
ear, the dermoid layer of the membrana tympani was white and
thick, and covered with a small quantity of discharge; the mem-
brana itself was more concave than natural; and the Eustachian
tube was obstructed.

Left ear.—The surface of the meatus was covered with cerumen,
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 bichlo-
ride of mercury was given twice daily; a course of treatment which
was pursued for six weeks. At first, there was no improvement;
after three weeks, however, a slight diminution of the deafness took
place; and on the 1st of September, the hearing was quite restored,
and the Eustachian tubes were pervious.

Case II. Obstruction by thickened mucous membrane at the tym-
panic orifice, after influenza; polypus in one ear, a collection of ceru-
men in the other; great improvement.—Master J. P. M., 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
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increased; at times, after a feeling of cracking in the ear, has heard
much better. This crack occurred once in the right ear, after bath-
ing, and was followed by perfect hearing for a few hours. The right
ear has discharged blood for several months, and been affected with
earache. 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, concealing the
membrana tympani, was a red, globular polypus. Eustachian tube
obstructed. Left ear.—Hearing distance, half an inch; the meatus
contained a collection of cerumen; on removal of which, the mem-
brana 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 pro-
cesses ; small doses of the iodide of potassium were administered.
In thecourse of three months the hearing returned, and he remained
well.

Case III. Obstruction of the tympanic orifice of the tube; polypus
in the right ear; cured.—Miss M., aged 14, saw me on the 14th of
February, 1854. Her health was good, but she complained of head-
ache.

History.—During the last seven years has been, at times, dull of
hearing, and has had attacks of earache. 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.

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.
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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 bypuncturing the membrana tympani; cured by removing
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 vio-
lent cold, deafness gradually came on in bothears; and hasremained
till now, with the exception ofa 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 pressure. Membrana tympani and Eusta-
chian tube in the same state as in the right ear.

There was no doubt in my mind that the cause of the deafness
was a thickened state of the mucous membrane at the tympanic ori-
fice of the tube; and I prescribed the application of leeches below
the ear, to be followed by blisters, while small doses of mercury
were to be administered. The patient, however, implored me, if
possible, to render him some immediate relief, as he was a candi-
date for a public appointment; for, although my assurance that he
would recover might favorably influence thecommittee, before whom
he was to appear the following day, still he greatly feared that,
should he not hear what was said, he might be rejected. I, there-
fore, but unsuccessfully, 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
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few days ago, when the deafness slowly returned, and he is now
nearly as deaf as on the 14th. The orifice in each membrana tym-
pani 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 membrane, 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 favorable 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 offibrine into the tympanic cavity.

(d.) OBSTRUCTION OF THE MIDDLE PART OF THE EUSTACHIAN TUBE;
BY A COLLECTION OF MUCUS, BY A STRICTURE OF ITS CARTILA-
GINOUS OR OSSEOUS PORTIONS, OR BY BANDS OF ADHESION CON-
NECTING 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 is closed by thick mucous
membrane, there may be also an accumulation of mucus; but as
its presence would not require any alteration in the treatment, it is
unnecessary to dilate upon the subject.

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

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

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

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 the cavity, with which the
ulcerated membrane was in contact, was carious. The Eustachian
tube was healthy.

Left ear.—The central portion of the membrana tympani was
found to be white and thick; but those parts of it which lie ante-
riorly and posteriorly to the handle of the malleus, were soft and
attenuated, and the white appearance was due to 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
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composing it gave way, and three small orifices were produced.
The cavity of the tympanum and the mastoid cells were filled 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 line and a half the tube was so contracted, that,
even when its superior wall was removed, it was with difficulty that
an ordinary sized bristle could be introduced into the opening.

Fig. 81.

Stricture of the Eustachian Tube. The black bristle is seen passing from the tympanic
cavity through the strictured portion.

This stricture resulted from the external and internal walls of the
tube pressing against each other; the small space still permeable
being at the upper part. The more 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 thelatter was forced outwards by the dilata-
tion of thecarotid canal, which, pressing thus upon the cartilaginous
portion of the Eustachian tube with which it was in contact, pro-
duced 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 ofadhesion between the
wallsof the tube by means of membranous bands, I havenot hitherto
met with a case during life. In such an instance the treatment
would consist in puncturing the membrana tympani, and establish-
ing an orifice in it.



CHAPTER XII.

THE CAVITY OF THE TYMPANUM.

ANATOMICAL OBSERVATIONS — PATHOLOGICAL OBSERVATIONS DISEASES OF THE

MUCOUS MEMBRANE:—a, CONGESTION. b, ACUTE INFLAMMATION—AFFECTING THE

PORTIO DURA NERVE—EXTENDING TO THE BRAIN—SCROFULOUS MATTER IN THE
TYMPANIC CAVITY. C, CHRONIC INFLAMMATION. d, CHRONIC CATARRHAL INFLAM-
MATION, e, CHRONIC CATARRHAL INFLAMMATION EXTENDING TO THE BONE, DURA
MATER, OR BRAIN. /, ULCERATION OF THE MUCOUS MEMBRANE.

Anatomical Observations.—The tympanic cavity is lined through-
out 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 pro-
montory and the nembrana propria of the fenestra rotunda; it is
reflected from the promontory at the circumference of the fenestra
ovalis upon the surface of the stapes, and it envelops 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 con-
tinuous with the lining membrane of the Eustachian tube. The
mucous membrane of the tympanic 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 sur-
face of the promontory are very distinctly seen, the margin of the
fenestra rotunda is defined and regular, and the membrana which
occupies it is thin and transparent. The crura of the stapes, as
well as their point of connection with the base, are clearly seen,
and a distinct fissure is observable between the inferior surface of
the crura and the promontory. The quantity of mucus covering
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this membrane in a healthy ear is so small as to be scarcely per-
ceptible. The membrane itself is composed of extremely fine and
delicate fibres, and it has a strong analogy with the serous mem-
branes: 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 bloodvessels 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 advance through
that bone. Its form is an elongated oval, and it measures about

Fig. 82.

An antero-posterior vertical section of the Temporal Bone through the Tympanic Cavity
and Mastoid Cells.

three-quarters of an inch long and from a quarter to half an inch
in breadth. Its direction is obliquely inwards 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
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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 ofthe tympanum is in contact with the dura
mater covering the petrous bone. In some specimens in my pos-
session, 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 hori-

Fig. 83.

The upper Osseous Wall of the Tympanum defective

zontal lamina alone is absent, while the vertical septa extend
upwards, even above the surrounding surface.

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

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

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

CONTENTS.

Mucus, 65
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, 1
Pus 17

STATE OF THE MUCOUS MEMBRANE.

More vascular than natural, 75
Thicker than natural 211
Thick and very vascular, 16
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
Having serum beneath it, 1

MEMBRANOUS BANDS BETWEEN.

Malleus and promontory, 6
Malleus, incus, and promontory 1
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Malleus and stapes, ........... 1
Malleus, stapes, and promontory, 6
Incus and promontory, ........... 5
Incus, stapes, and promontory 3
Incus and malleus, 1
Stapes and promontory, the mucous membrane being healthy, . . .79
Stapes and promontory, the mucous membrane being thick, . . .48
Stapes and promontory, the mucous membrane being vascular, ... 6
Stapes, promontory, and pyramid, 1
All the ossicles, ............ 30
All the ossicles and the promontory 9
Tensor tympani muscle (the tendon) and the stapes 3
Chorda tympani nerve, incus, stapes, and promontory, .... 2
Chorda tympani nerve and upper wall of tympanum, 1

MALLEUS.

Adherent to the promontory, 1
Absent, apparently from caries or ulceration 4
Partly removed by caries, 1
Malleus and incus lying in the mastoid cells 1
Fixed by ligamentous anchylosis to the upper wall of the tympanum, . . 3
Fixed by osseous anchylosis to the upper wall of the tympanum, . . 2
The body anchylosed to the incus, 3
The long process detached from the membrana tympani, .... 3
The long process fractured, 1
The long process in contact with the promontory, ..... 3
The long process adherent to the incus, 1
The long process detached from the body, 1
The long process absent, 2
The long process carious, 3
The long process exostosed 1

INCUS.

Absent, 4
Long process absent, 2
Partly removed by caries, 8
Disconnected from stapes, .......... 14
Disconnected from stapes and malleus, ........ 1
Fixed by membranous anchylosis to the orifice of the mastoid cells, . . 2

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
The base anchylosed by membrane to the margin of the fenestra ovalis, . 36
The base anchylosed by membrane to the margin of the fenestra ovalis, the

base being expanded 6
The base anchylosed by membrane to the margin of the fenestra ovalis, an

exostosis surrounding the fenestra, 2
The base of the stapes attached to the fenestra ovalis more rigidly than

natural, . 66
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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 4
Absent, apparently from ulceration, 2
Disconnected from each other 1
Carious, 2

OSSEOUS WALLS.

Thickened, 1
Carious, + . .6
Upper wall partly deficient, 54
Lower wall partly deficient, 25
Osseous lamina between mastoid cells and lateral sinus incomplete, . . 2
Osseous lamina between mastoid cells and cavitas cerebelli incomplete, . 1
Canal forportio 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," itwill be found that the results at which
he has arrived agree with those quoted above.

The plan I purpose to follow in investigating the subject will be
to consider successively the affections of the mucous membranes,
and those of the ossicles.

(a.) CONGESTION OF THE MUCOUS MEMBKANE OF THE TYMPANUM.

Congestion of the tympanic mucous membrane usually follows a
cold, or an attack ofinfluenza. The symptoms are a feeling of dead-
ness in the ears, sounds like the ringing ofbells, dulnessof hearing,
and not unfrequently slight pain. If neglected, this affection is
liable to advance to acute inflammation. It frequently accompanies
congestion of the mucous membrane ofthe fauces and ofthe Eusta-
chian tubes. On examination, the surface of the membrana tympani
is sometimes observed to be very shining, and in other cases opaque.
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The hearing power is but slightly diminished. The treatment con-
sists 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., a3t. 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 ob-
served to be red.

Bight 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 stimulating
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 continued to the pre-
sent 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 symp-
toms 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 in-
flammation of the mucous membrane of the tympanum and that of
its fibrous membrane, the periosteum, which is subjacent to it.
When the delicacy of these membranes is taken into consideration,
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and their intimate union so as to form one membrane of such ex-
treme tenuity that its presence in the healthy ear can only be de-
tected by the closest examination, it would be a source of surprise
if acute inflammation were to attack either of these structures with-
out involving the other; although in many cases doubtless one of
them is more specially implicated. In the description of acute in-
flammation of the mucous membrane of the tympanum, the perios-
teum will therefore be included by me, especially as the symptoms
to be detailed appear to indicate that the view justadvanced is cor-
rect. If the mucous membrane of the tympanum be examined
during an attack of acute inflammation, an opportunity for which is
sometimes afforded when a patient suffering from this affection dies
of some other disease, the bloodvessels are so large and so nume-
rous, that upon a cursory inspection the membrane seems as if it
were covered by a layer of dark-colored 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 earache; for although the
paroxysms of painare often very severe, the symptomsare generally
confined to the ear, and donot produce much constitutional disturb-
ance. In children it is evident that the mucous membrane is more
affected than the periosteum; and perhaps one cause of the compa-
rative mildness of the affection in the young, is, that the tympanic
fibro-mucous membrane is laxer and more extensible than in the
adult.

In children attacks of acute inflammation of the mucous mem-
brane of the tympanum are apt to be greatly neglected, and conse-
quently they frequently recur in the same child; and even if they
do not at the time produce a serious lesion of the membrana tym-
pani or obstruction of the Eustachian tube, they probably lay the
foundation of deafness in after life, by causing a permanent thicken-
ing and rigidity of the membrane: membranous 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 color, according to the degree
of distension with blood of the vessels of the mucous membrane
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forming its inner layer. Sometimes this latter membrane has be-
come thickened, giving a sodden appearance to the membrana tym-
pani; a condition 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 favor the congestion of the membrane.
Although the child may not complain of pain in the daytime, and
when seen by the surgeon may even be cheerful, still, should any
appearance of congestion remain, or, tested by the watch, any dul-
ness of hearing, it is important to apply one or two leeches below
the ear, and tokeep up a slight discharge behind it.

In the adult, this affection is usually of a much more formidable
nature, and it sometimes has a rheumatic or gouty character. The
first symptom is a sense ofuneasiness inthe ear, which becomes pain
during motion, pressure on the organ, the act of deglutition, or the
use of the pocket-handkerchief. This uneasiness soon amounts to
continuous pain, which, in severe cases, rapidly increases until it be-
comes 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; some-
times 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 ofthis affection which adds greatly to the suf-
fering of the patient, is the impairment ofthe functions of the brain;
sometimes amounting only to a confusion ofideas, frequently accom-
panied by extreme fear and depression of the nervous system, caus-
ing the worst forebodings as to the result of the attack; in other
cases delirium supervenes, 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
affection is in the tympanic cavity or in the meatus. An examina-
tion of the ear with the speculum and lamp will decide the ques-
tion; for in the affection under consideration, there is no appear-
ance of inflammation in the dermoid meatus or in the membrana
tympani. The modes in which this affection terminates are the for-
mation 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
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causes ulceration and perforation ofall the laminae of the membrana
tympani, and ends in abundant discharge. In some cases there is
no indication of any secretion 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 favorable, 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 ofinflammation of thefibro-mucous mem-
brane ofthe 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 character 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 com-
pletely restored. In some, but fortunately rare cases, the inflam-
mation extends to the petrous bone, and thence to the membrane of
the brain, causing death. It not unfrequently happens, however,
that the inflammation extends to the portio dura nerve in the aque-
duct of Fallopius, and partial or complete paralysis of that nerve
is the result; which is removed as soon as the inflammation has
wholly subsided.

The treatment of this affection consists, in the first place, of the
local abstraction of blood by leeches or cupping; the leeches being
applied at the orifice or behind the ear, and the cupping practised
directly below it. Leeches may also be applied to the nostrils.
Vapor 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 materially; the room should also be dark-
ened, 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 in-
tense, it is desirable to keep the patient for several hours under the
influence ofopium. 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
17
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important to try the application of leeches and counter-irritants,
thoroughly to subdue the inflammation as rapidly as possible.

Case I. Acute inflammation of the mucous membrane of the tym-
panum; 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, confusion 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 fol-
lowed by hot fomentations and poultices. Calomel and opium were
administered. Under this treatment, with the addition of a blister
to the nape of the neck, in three days the symptoms gradually sub-
sided. At the end of the third day, while the head was on the
pillow, a feeling as of something bursting in the ear was expe-
rienced. This was followed by a discharge from the ear, and a con-
siderable additional relief to the pain. On further examination, a
small orifice was detected in the lower part of the membrana tym-
pani, through which viscid mucus escaped from the tympanum.
There was also great dulness of hearing, which was the more dis-
tressing to the patient from his having lost the use of the other ear
during childhood. The perforation was regarded by me as a favor-
able 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
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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 tym-
pani does not give way. The consequence is, the mucus collects by
degreesin the tympanic cavity, and thus keeps up aconstant, though
slight irritation. In these chronic cases the symptoms often dis-
appear 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 irrita-
tion of the tympanic mucous membrane.

The following case will illustrate the preceding remarks.
Case II. Acute inflammation of the mucous membrane of the tym-

panum ; prolonged pain in the head; discharge from the meatus;
relief.—M. A. K., aged 26, was admitted under my care in St.
Mary's Hospital on October 6th, 1854.

History.—About a month ago she complained of pain in the face
and soreness of the throat, together with pain in the right side of
the head. These symptoms were followed by deafness in the right
ear. At the time of admission she complained of pain and throb-
bing in the right ear, extending inwards down the throat. On exa-
mination, the tongue was found slightly furred, the pulse 84 and
small. The surface of the meatus was red, and the vessels of the
dermoidlayer ofthe 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 evapo-
rating 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 in-
spection, 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.
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I. Acute inflammation affecting the portio dura nerve.—It is well
known that the portio dura nerve passes through the aqueduct of
Fallopius along the upper and posterior wall of the tympanum; but

Fig. 84.

The Canal for the Portio Dura Nerve at the upper part of the tympanic cavity incomplete.
A dark bristle is passed through the canal.

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 in-
flammation from the mucous membrane directly to the nerve, or
through the wall of the canal. In some of these cases the mem-
brana 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 statedthat 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 burst-
ing 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 tympanum 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
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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 tym-
panum 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 wererendered tender. The symp-
toms 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 themuscles of the face is certainty greater. Ordered to
rub the ointment of tartarized antimony behind the ear. From this
time the patient gradually improved, and on the 3d of July the
portio dura nerve had regained its power, and the quantity of dis-
charge had much diminished.

The following case of the same kind occurred in a younger per-
son :—

Case IV. Acute inflammation of the mucous membrane ofthe right
tympanum; greatpain in the head; temporary paralysis of theright
portio dura nerve.—Master S., aged 5, pale and weakly, was brought
to me on the 10th ofFebruary, 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 re-
covered. To-day he again complains of pain in the ear. On exa-
mination 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 membrana tympani, which was in the same
state, bulged outwards. Leeches below the ear, the use of warm
fomentations, and the administration of tonic medicines, speedily
reduced the pain in the ear and head, and he was sent to the sea-
side. On March 7th, about a month after I had first seen him, I
found that the matter had made its way through a small orifice in
the lower part of the membrana tympani.
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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 previous 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 mem-
brana tympani was rather opaque, although its surface was smooth.
On swallowing 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 scarcelyany trace
of the paralysis of the muscles of the face, and the hissing sound had
greatly diminished; but the deafness remained as before.

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.1

Case V. Acute inflammation of the mucous membrane of the tympa-
num; inflammation of dura mater ; death. —J. B., aged 26, of a san-
guine 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 vio-
lent 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 tym-
panum was red, swollen, velvety, and covered by puriform mucus, of
which thecavity 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 mostacute, the
mucous membrane of the tympanum and mastoid cells wasof a deep
red color, but there was no secretion of mucus. The dura mater
covering the anterior and posterior surfaces of the petrous bone was

1 TraitS des Maladies de 1'Oreille. Vol. i. p. 193, et seq.
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adherent to the adjacent 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 opportunity
of inspecting, after death, with Dr. Blakely Brown.

Case VI. Acute inflammation of the tympanic mucous membrane
after whooping-cough; dura mater inflamed; effusion of serum be-
tween it and the petrous bone, and in the lateral ventricles.—The
child was three years old, and shortly before the fatal seizure had
gone through an attack-of whooping-cough. A year and a halfpre-
vious to her death, she had a discharge from the left ear, at first un-
accompanied with pain, but subsequently, at times, she suffered from
acute attacks of pain in the ear and side ofthe head, previous to, and
during which, the discharge 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 tym-
pani had been destroyed, with the exception of a small semilunar
margin at the upper and posterior part. The mucous membrane
lining the tympanic cavity was of a deep red color, 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 partaking
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 membrana tym-
pani had been removed by ulceration. The tympanic mucous mem-
brane 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
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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 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 quan-
tity 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 inflammation of the
brain after death. In the following case, which occurred under the
care of Dr. Chambers, in St. Mary's Hospital, and which I had the
opportunity of seeing during life, I think there is no doubt but that
the cerebral symptoms arose from the affection of the ear.

Case VII. Accumulation of scrofulous matter in the tympanum;
acute inflammation of the mucous membrane ; severe cerebral symp-
toms; death.—S. B., aged 10, was admitted into St. Mary's Hos-
pital on the 21st April, 1854, with the following history: Vomit-
ing, heat of skin, headache; occasional shrill screaming had com-
menced on the 18th, and continued to the time of admission. The
bowels had not acted since the 19th. She had formerly a discharge
from the right ear; but that had latterly ceased, though deafness
remained.

On examination, the pulse was rapid and regular; the skin hot
and dry; the face flushed; the eyes heavy but shiny; the pupils
naturally affected by light. There was a tendency to a sort of coma-
tose 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.

22d.—Urine albuminous, probably from the calomel. No more
vomiting. Bowels opened several times. Complains of pain in the



THE CAVITY" OF THE TYMPANUM. 265
cardiac region. Keeps boring her head into the pillow, and occa-
sionally screaming. No pain in thehead. 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.

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

Post-mortem Inspection.—The tympanic cavity contained scrofu-
lous matter. The mucous membrane lining the tympanic cavity
was very red, and its bloodvessels very distended. The whole of
the petrous bone and the dura mater covering it, was also ofa deep
red color, 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 mem-
brane sometimes takes place without the occurrence of any appre-
ciable inflammatory symptoms; indeed, in children having a ten-
dency to glandular enlargements, the mucous membrane appears to
become thickened without the slightest sign of inflammation. In
some cases, however, chronic inflammation undoubtedly precedes
the hypertrophy.

Pathological Observations. —The mucous membrane lining the
tympanic cavity frequently undergoes the process of hypertrophy.
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 sur-
face of the membrane, it pours forth a thick and viscid secretion
which often fills up the entire cavity unoccupied by the hypertro-
phied lining. In some cases where the Eustachian tube is partially
or wholly closed by the hypertrophied membrane, the mucus presses
upon the inner surface of the membrana tympani; gradually by its
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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 otorrhcea. This discharge
through an orifice in the membrana tympani, in the way just de-
scribed, is one of the common results of scarlet fever; and though
it does not appear probable that the mucous membrane should
become hypertrophied in so short a space of time as that in which a
case of scarlet fever is developed, 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 earache in some children are due to this affec-
tion.

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 debili-
tating influence. Improper food or clothing, insufficient 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
obtaining 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 color,
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 thannatural. On exploring the tympanic cavity by the
otoscope, air is not unfrequently heard most distinctly to enter the
cavity, although the sounds developed by its entrance areabnormal.
Instead of the normal crackling, a flap, as of air suddenly blown
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into a wet bladder, is heard. At times, daring the act of swallow-
ing with closed nostrils, the air does not enter the tympanum, and
a forcible expiration with closed nostrils is requisite to insure its
admission ; but when the air is forced in, a sound similar to the last
described is produced, but of a louder and more defined character.
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 ofnature'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 themastoid processes by means ofvesi-
cating plaster 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 solution 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 favorable; by careful management, the mucous membrane 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 favorable character occasionally
occur, where the earache has been violent, the inflammation acute,
and rigid bands of adhesion have formed in the tympanic cavity, or
the membranes ofthearticulations ofthe ossicles have become rigid:
these, of course, demand longer perseverance and greater attention,
but are usually eventually 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 membrana tympani,
so that this structure, becoming gradually atrophied and yielding to
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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 pre-
ceding in the use of the syringe and warm water twice, or oftener,
daily, to effect a complete removal of the secretion. The great
desire of the friends to stop the discharge must be earnestly con-
tended 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 tym-
pani is to be used where the age of the child will permit it, and re-
ference must be made to the chapter where it is described, together
with its mode of application.

(e.) CHRONIC CATARRHALINFLAMMATION OF THE TYMPANIC MUCOUS
MEMBRANE AFFECTING THE BONE, DURA MATER, OR BRAIN.

The first effect upon the tympanic mucous membrane produced by
scarlet fever and other predisposing diseases, is usuallya simple ca-
tarrhal inflammation, i. e., the ciliated mucous membrane, 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 mem-
brana tympani, causing the partial or entire destruction of that
organ; the mucus then freely escapes into the meatus, and forms
one ofthe class of cases usually comprised under the term otorrhoea,
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 discharge,
I believe that the disease rarely extends to the cerebrum ; and for-
tunately, 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 some-
times remains entire,or has only a small aperture, or a part falls in-
wards and becomes attached to the promontory, thus making a sep-
tum, shutting offthe tympanic cavity from the meatus. Sometimes
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membranous bands stretch across the tympanum, or scrofulous de-
posits accumulate. By one or other ofthe above circumstances, the
secretion of the tympanic mucous membrane is prevented passing
outwards; and it gradually distends the tympanic cavity till it
affects the osseous walls; and thus disease of the membranes of the
brain, or ofthe brain itself, is originated.

Although, as just stated, simple chronic catarrh of the tympanic
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 inflammation the tympanic mucous
membrane becomes much hypertrophied and its vessels enlarged;
and as

r
these vessels are, through the medium of the bone, directly

continuous with those of the duramater, it is not surprising that the
latter membrane should be affected, and we find it accordingly un-
dergoing 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
ofapoplexy at the age of 64. On dissection of the right ear, nearly
the whole of the membrana tympani was found to have been de-
stroyed ; 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 ofthis 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
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serious character, when, under the influence of exciting causes, the
quantity of the secretion is much increased.

Dissection. Mucous membrane of the tympanum 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, whilethe ossicula are firmlybound togetherbybands.
The membrane lining the mastoid cells is thick, and the cells contain
a viscid fluid. Left ear.—In much the same state as the right, but
there was a carious orifice in the upper wall of the tympanuin. 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 the1
mucous membrane of the tympanum.

Dissection. Mucous membrane ofthe 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 at-
tacks of earache. Dissection of right ear.—Membrana tympani
white and thick, and a large membranous band connects 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 os-
seous wall of the tympanum is cribriform, so that at various points
the thickened mucous membrane is incontact 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 con-
cealed bybands of adhesion. The upper osseous wall of the tympa-
num is carious, and presents several large orifices, which allow the
dura mater to be in contact with the thickened mucous membrane.

Treatment.—Chronic catarrhal inflammation of the mucous mem-
brane lining the tympanum is usually attended by so extensive a
destruction of the membrana tympani, thatfortunately the discharge
finds a free outlet, however viscid it may be. The effects, therefore,
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are confined to a certain amount of congestion of the dura mater
covering the petrous bone. In cases ofthis simple kind, it is there-
fore not uncommon to meet with symptoms of slight cerebral irri-
tation, which gradually yield to treatment by local depletion and
gentle counter-irritation. 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 pre-
viously she had an attack of scarlet fever, for which she was con-
fined to her bed. During the fever a copious discharge issued from
each ear, and the hearing was greatly diminished. For the last
three years there has been so much less discharge, that it has not
reached the orifice of the ear for two or three weeks at a time; but
with this diminution of the discharge the deafness has been aggra-
vated. She now complains 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 ofthe secretion. Watch heard at one inch from
the right ear, and at two inches from the left. The treatment con-
sisted in the application of leeches below the ears; the use of a
very weak solution of the diacetate of lead as an injection 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 tympanum greatly
diminished, the discharge gradually decreased in quantity, and the
giddiness disappeared.

Other casefe might be cited in which catarrhal inflammation of
the tympanic mucous membrane had been accompanied by symp-
toms 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 accompanied at times by vo-
miting, all ultimately recovered.

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;
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additional care had therefore to be exercised to insure 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
five or six years he has also complained of pain in the left side of
the head, extending in front as far as the temple, and behind over
the region of the mastoid process. Slight excitement or 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 tenderness 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 odor. 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 consisted 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
treatment was very successful, for the pain around the ear dimi-
nished greatly by degrees, and the attacks of pain within the ear
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 complained of any
pain in the ear or head, and the quantity of discharge had greatly
decreased.
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Cases similar to the above being frequently met with in practice,
the following brief particulars of a very similar instance are sub-
joined.

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, follow-
ing an eruption on the head. For eight or nine years has com-
plained 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 confusion 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 interior 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 coun-
ter-irritation and the injection with warm water.

From the situation of the orifice in the membrana tympani in the
above case, itwill 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 recum-
bent position, as there was then an opportunity for the complete
evacuation of the contents of the tympanic cavity; and as the symp-
toms were not very urgent, it appeared advisable to try the effect of
counter-irritation, instead of enlarging the orifice in the membrana
tympani.

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

18
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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 fibrin. 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 membrana tympani. The only sure way of keeping open an
aperture 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 appli-
cation of this remedy, to which I have resorted in the destruction
of polypoid 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 opera-
tive proceeding; and as remedial measures of a different kind are
generally sufficient to alleviate or cure the disease, the operation of
perforating the membrane is rarely required. The potassa cum
calce has been used by me in only one case.

In those cases of catarrhal inflammation where the quantity of
discharge from the tympanic mucous membrane has not been suffi-
cient to cause ulceration of the membrana tympani, but where the
superabundant quantity has passed away through the Eustachian
tube, it seems to me that, as a general rule, unless the disease has
made great progress and threatens the life of the patient, the ordi-
nary remedial measures already adverted to will be found sufficient
to arrest its progress and produce considerable improvement. The
following cases will illustrate this 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; giddi-
ness, c&c.—M. C, aged 27, consulted me on the 15th of February,
1857. She said that for four months she has had at times a sensa-
tion 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
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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 consisted 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 forehead. 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 ofcerebral irrita-
tion wholly subsided, and the power of hearing greatly improved.

Although itis difficult to determine positively whether there is a
collection of mucus in the tympanic cavity, the history and symp-
toms of the case, and the peculiar sodden condition of the mem-
brana tympani, such as was presented in this case, especially at the
lower part, left little doubt in my mind that mucus had collected;
and the second attack was probably the result of a collection of
this fluid, causing irritation and pressure on the labyrinth. It is
possible that more speedy relief might have been effected, by
allowing an escape of the mucus through an orifice in the membrana
tympani; but I was quite aware, from previous operations, of the
great difficulty of keeping open the aperture, even if the means
employed did not cause a serious increase of the inflammation.
The important rule to bear in mind, is to keep up counter-irritation
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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 ofair 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
thecavity. Thefollowing case will further elucidate the subject:—

Case VI. Chronic catarrh of the mucous membrane of the tym-
panum ; giddiness, and symptoms of cerebral irritation.—E. Middle-
ton, 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 walk-
ing 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 ear.—The membrana tympani is
milky white: hearing distance same as right ear. Air passes into
each tympanum during an expiration with closed nostrils, producing
a gurgling sound. The treatment consisted in the use of a blistering
ointment to the nape of the neck, by which a constant discharge
was kept up for more than a month, and in giving tonic medicines.
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
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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 thelower part,
through which discharge wasforced upon blowing the nose. Regard-
ing the case as one of long standing disease of the tympanic mucous
membrane, causing irritation ofthe 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 pro-
gresses 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, participate in
the disease, as the result of direct extension from the ear. A care-
ful 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 continuity; indeed, in some
instances, an abscess is developed in the brain without ulceration of
the mucous membrane of the tympanum, or caries of the bone. It
would appear that constant irritation in the tympanic cavity, pro-
duced by chronic inflammation of the mucous membrane, with the
absence of a free outlet for the matter, is sufficient to produce
an abscess in the substance of the cerebrum. Dr. Abercrombie
states: There is reason to believe thatextensive 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;" 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,1 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 suddenly seized with
violent headache, and most severe pain in the right ear; chilliness

1 Treatise on the Ear. London, 1840.
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next came on, which in a short timeamounted 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 be-
came thin and ichorous; the febrile symptoms rapidly increased;
she fell into a state of semi-stupor, and the discharge became thick,
fetid, and purulent. 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
odor, was of a dark yellow appearance, and was mixed with serum.
The abscess itself appeared to be about the size of a five-shilling
piece. It had penetrated deeply into the substance of the brain,
and its contents were mixed with blood. The portion of the brain
surrounding the abscess was soft and very vascular. The surface
of the petrous bone was of a somewhat dark color, and on sawing
into it, the inner portion of the petrous bone was found increased in
vascularity, and even in some parts ulcerated; the secretion was
fetid and puriform, and the mucous membrane completely destroyed.
The membrana tympani was ulcerated nearly through, and some of
the bones of the external ear were destroyed. Dr. Williams adds:
" Dr. Alison has communicated to me a case where abscess was
found in the brain, consequent upon disease attended with discharge.
The petrous bone was sound, consequently there was no communica-
tion between the matter of the ear and that of the brain."

In other considerable portion of healthy brain is found
to exist between the abscess and the petrous bone. For the particu-
lars 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 diathesis,and much con-
fined 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
earache 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
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twelve or sixteen months to have suffered much from headaches,
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
increased, 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 occa-
sions a small quantityof discharge was observed,but its appearance
afforded no relief. When the pain at all relaxed she lay in a
partial sleep. On the 17th ofFebruary 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 ofthe 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 four-
penny 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 tympanic wall was of a
dark color, extremely 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, form-
ing the lateral sinus, was rough where in contact with the inflamed
bone; and the internal surface of the sinus had portions 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 affection of the
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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 ot
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 symp-
tom indicates to thepatient that the brain has become affected until
the sudden appearance of the acute stage; the presence of a dis-
charge from the ear and a certain amount of deafness are, as they
assure the medical man, the only unpleasant symptoms. Never-
theless, it does seem to me that, by a careful professional exa-
mination of the patient, the early stages of the disease might be
detected; for in cases where my suspicions have been aroused by
the condition of the ear, and 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, stimulating applica-
tions, or any depressing influence, may bring them on. Sometimes
no exciting cause can be detected beyond the progress ofthechronic
affection of the ear.

One ofthe first symptoms of the disease assuming an acute form
is the cessation of the discharge; this is the result of inflammatory
action, and it is so commonly associated with the origin of acute
symptoms, that the stoppage of the discharge has been considered
as the cause instead of the effect of acute inflammation; and medi-
cal men have been afraid to stopa discharge from the ear, lest in-
flammation of the brain should be induced. If this fear were confined
tothe exclusion ofall 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, would probably terminate in
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the death ofthe patient, it may act very prejudicially. Mr. Wilde,
in his work on " Aural Surgery," before alluded to, has some inte-
resting observations on this subject.

Two cases of abscess in the substance of the cerebrum, arising
from catarrhal inflammation of the mucous membrane of the tym-
panum, 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 themiddle cerebral lobe; but the cause ofthe irritation appeared
to be the presence of scrofulous matters in the tympanum.

Case IX. Scrofulous matter in the tympanic cavity; caries of the
upper wall of the tympanum; arachnitis; abscess in the middle
cerebral lobe.—Miss H. G., aged 9h, fair and delicate, but not un-
healthy, had measles when quite a child, though not severely; since
the measles, has had an offensive discharge from the left ear, at-
tended by occasional attacks of pain. On the 5th May, 1845, she
was seized with symptoms ofactive fever. She did not complain of
headache, 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, fol-
lowed by effervescent salines. On the 7th she seemed well; every
unpleasant symptom had vanished; her pulse was natural, her
tongue clean, food was relished, and there was no pain. On the 8th,
the bad symptoms reappeared. 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 derangement
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 fre-
quently 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 bloodvessels 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 sur-
face of the posterior lobe of the left hemisphere. The arachnoid
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and pia mater covering the inferior surface of the middle lobe on
the left side, were thick and dark colored over a superficies about
the size of a sixpence. This thickened portion corresponded with
an orifice in the dura mater covering the upper surface of the
petrous bone. In the interior of the left middle cerebral lobe,
there was an abscess as large as a small hen's egg, in which a
quantity of dark-colored fetid matter, of a watery consistence, was
contained. There was no communication between the abscess and
the cavity of the arachnoid. The dura mater covering the upper
surface of the petrous bone was three or four times its usual thick-
ness, and its inner surface darker colored than natural and rough;
being in some parts firmly adherent to the bone, and in others
detached 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 tym-
panic cavity and mastoid cells were completely 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 pro-
cess of ulceration. The greater part of the substance of the mem-
brana tympani had been destroyed, and the remaining fibres were
adherent to the inner wall of the tympanum.

(/.) 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. together with the preparation.

Case I. Scrofulous ulceration of the tympanic mucous membrane;
destruction of the upper wall of tympanum; purulent degeneration
of the middle cerebral lobe.—A young lady, aged 18, of scrofulous
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diathesis, and who was treated by a medical friend, was attacked,
on November 20th, 1846, with fever and hysterical symptoms, un-
accompanied by any pain. The following 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.
Notwithstanding the most active treatment, the symptoms of cere-
bral irritation 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 odor about the ear, but no discharge. On
dissection, the periosteum was found detached from the exterior,
and the dura mater from the interior, of the squamous bone, and
separated by dark-colored pus. The dura mater on the right side
of the head was gangrenous over a large surface; and the middle

Fig. 85

The internal surfaoe of the Temporal Bone, showing the Tympanic Cavity in a state of
disease; the entire upper osseous wall of the Tympanum having been destroyed by
caries.

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 communi-
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cated with that of the cerebrum by an aperture, measuring three-
quarters of an inch in length, and a third of an inch in breadth.

It thus appears that in some cases the disease of the ear, instead
of an abscess, produces purulent degeneration of the substance ofthe
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 laborer, aged 44,
was admitted under the care of Dr. Kingston, at the Westminster
Hospital, for consumption, in October, 1849. His history is, that
twenty-four years previously, discharge took place from the right
ear, and has continued ever since. He has long been deaf in that
ear, but has not complained of any head-symptoms. On examining
the ear the membrana tympani was absent, and the tympanic mucous
membrane was covered by an opaque discharge like cream. When
thatwas removed, the mucous membrane was seen to be thick and
its surface rugose. The patient died of consumption about a month
after his admission 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 colored,
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 gelatini-
form in its consistence, and extended downwards so as to cover the
fenestra ovalis. The posterior half of the nerve was healthy. The
dura mater covering the petrous bone was thicker than natural;
and a small circular portion, about a line and a quarterin diameter,
was of a dark brown color, 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 ofobservation in a practical point of view,
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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 irrita-
tion 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
ofa 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 degene-
ration.

Case III. Ulceration of the mucous membrane of the left tympa-
num; softening and tubercular deposit in the corresponding 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 de-
scribed as never having had good health, his bowels having always
been irregular, and his abdomen tumid. In earliest infancy dis-
charge 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 ofthe muscles
of 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, offen-
sive discharge from the ear.

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

Autopsy, sixteen hours 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
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inch and a halffrom without inwards, and an inch from above down-
wards, which was much harder than natural and studded with tuber-
cles; and between this mass and the lateral ventricle the brain was
pulpy. In the left lateral ventricles was a small quantity of turbid
serum. The dura mater covering the upper surface of the petrous
bone was more vascular than natural, and on its free surface was a
patch of blood. The upper wall of the tympanum was dark-colored,

Fig. 86.

The lower osseous wall of the Tympanum incomplete, so as to allow of a communication
between the Tympanic Cavity and the Fossa Jugularis.

and the thick mucous membrane was seen beneath it. The tympa-
nic mucous membrane was very thick, and of a dark purple color,
its vessels being distended. The upper part ofthe 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 granulesof 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

Fig. 87.

The orifice seen from the Jugular Fossa.

osseous wall also was thin and of a red color, and presented an ori-
fice which allowed of a communication between the tympanum and
the fossa jugularis.
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This case is especially interesting, from the fact that the disease
had extended downwards to the lower osseous wall, as well as up-
wards. The lower wall of the tympanumis frequently formed by a
thin layer of bone, which separates it from the fossa jugularis. In
many instances this osseous lamina is deficient in parts, and the
outer surface of the mucous membrane of the tympanum is in con-
tact with the jugular vein. Disease may thus be propagated from
the tympanic cavity to the jugular vein.
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THE CAVITY OF THE TYMPANUM {concluded).
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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 terminate in a rigid
state ofthe membrane; so that the ossicles become bound together
morefirmly than is natural. In advanced 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 ad-
vancing in life, and may, in fact, be considered as the disease which
causes deafness in advancing years. The generallyreceived opinion
that in this kind of deafness the nervous system is at fault, is mani-
festly incorrect, as proved by the symptoms, and by the mode of
relief found beneficial.

The diagnosis of this affection is far from being difficult; although,
as will be seen, it offers very little to guide the medical man, except
the history of the case. Thus, there is very often little or no
opacity, or even dulness, of the membrana tympani; the Eustachian
tube too is pervious, and the air enters naturally. Not unfrequently,
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however, the membrana tympani shows signs of chronic inflam-
mation, in hypertrophy and a greater concavity than natural; while
the air, when forced into the tympanum, enters it with a dull flap-
ping sound instead of the normal crackling. 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 subsequent to the operation. A symptom of con-
siderable importance informing 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 conver-
sation, 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 ofall 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 reme-
dial measures can be suggested which will tend to diminish a rigid
state of the mucous membrane, and consequently improve the power
of hearing. Practical experience induces me to believe that not
only may the thick membrana tympani be relieved, but the thick-
ened mucous membrane be so reduced as to offer but little impedi-
ment 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 solu-
tion of this salt of six grains to the ounce. When the noises are
loud, and the symptoms indicate much congestion in the ear, leeches
should be applied immediately below, not behind the ears; and where
there is irritation of the external tube, an ointment, composed of
half a drachm of pulvis cantharidis added to an ounce of simple

19
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ointment, and applied behind the ear, either daily or every other
day, will be found beneficial.

The administration of alterative doses of pilula hydrargyria hy-
drargyrum cum creta, or thehydrargyri 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 cau-
tioned 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 bycontinental surgeons in cases ofrigidity
of the tympanic mucous membrane, has been the injection of air by
means of the Eustachian catheter. There can be no doubt that tem-
porary 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 doesnot 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 Dis-
eases of the Ear, in the Cyclopaedia of Surgery, by Mr. Wharton
Jones—an article characterized, as are all his works, by the most
careful observation and patient research. He writes: "According
to Kramer's ' Tabular Yiew of the Frequency and Curability of
Diseases of the Ear,' out of three hundred cases of diseases of the
ear of all kinds, two hundred, in round numbers, required the air-
douche to assist the diagnosis, but about thirty only were improv-
able or curable by it. Of the remaining one hundred and seventy
about thirty are put down as cured, and about fifty as relieved, by
the injection of vapors 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
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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., set. 70, consulted me in 1855, on account of an increasing
dulness of hearing, which caused him much inconvenience, as he
could not hear general conversation. It had come on very gra-
dually, 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 translucent 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 keeping up a slight irritation by means of a vesicating
plaster 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 expi-
ration 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 XL—R. B., Esq., aged 80, in tolerable health, consulted me
on 29th of March, 1844, on account of deafness in both ears. He
stated, that three years before, the power of hearing began gra-
dually 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 ear was
observed to be dull and 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
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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 had 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 vibra-
tion 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 hydrargyri 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 per-
ceived 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 membrani 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 improvement, that in two months this lady had no diffi-
culty in hearing in ordinary society.

Case V.—Mrs. A. T., aged 67, consulted me in April, 1845.
She stated that when eight years pi 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
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a close attendance in the sick-room of her husband during a long
illness.

Bight 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 immedi-
ately 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 3d.—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 November, 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, sing-
ing commenced in the left ear, which has continued without inter-
mission 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.

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

Left ear.—Membrana tympani white; handle of malleus indis-
cernible ; air enters the tympanum in a short puff. Hearing dis-
tance absolute contact.

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 ofthree 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 2d, 1844.
For the preceding four orfive months deafness had been coming on,
and had lately so much increased that she finds it difficult to hear
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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 bichloridum,
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 ex-
ternal 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 these membranous bands most
usually connect the stapes with the promontory, and thus produce
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 membrane, or from the
circumstance that when the mucous membrane is much hypertro-
phied there is an adhesion of the portions of it which are in con-
tact, and the neighboring parts are drawn into bands, when the
membrane subsides to its normal condition.

Care should be taken to distinguish between bands formed of
organized 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.
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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 discontinued. 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 thatthe
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 de-
prived 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 be healthy,

Fig. 88.

Membranous Bands connecting the Ossicles

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 dis-
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tinct sets; one placed between the incus and the inner wall of the
tympanum and stapes, and the other connecting the head of the
malleus and the body of the incus with the external wall of the
tympanum. The first-named set consists 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 ofthe fossa
fenestras 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, con-
necting them with the osseous walls of the tympanum, superior and
posterior to the attachment of the membrana tympani. It is in-
teresting to consider what effect these bands must have had upon
the ossicula and membrana tympani during life. Those which sur-
round the stapes and connect it with the fossa fenestras ovalis, must
have impeded the movements of the stapes; and those which con-
nect the long process of the incus with the inner wall of the

Fig. 89

Membranous Bands connecting the Ossicles of the Promontory. (Magnified.)

tympanum, by pulling that process inwards, would probably have
been the means of pressing the stapes towards the vestibular cavity.
The effect of the adhesions between the bodies of the malleus and
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incus, and the outer wall of the tympanum, would seem to have
been to draw those parts outwards, and, in consequence, their
inferior extremes inwards. This action upon the malleus is ap-
parent and may account for the greater concavity of the membrana
tympani externally; it having been carried inwards with the long
process of the malleus and being very tense. The bones of the
stapes is also fixed more firmly than is natural to the margin of the
fenestra ovalis. The membrane 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
adhesions connecting the ossicula together and to the tympanic walls.—Mrs. F. O., died of gangrena senilis, at the age of 62. She had
been deaffor a considerable period previous to her death, especially
in the left ear.

Dissection. Bight 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 in-
ternal layer is white, and slightly hypertrophied. The mucous
membrane of the tympanic cavity is rather thicker and more vas-
cular than natural, and is very tough. A firm band of 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 promon-
tory and with the stapes, which latter bone it completely envelops.
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 bloodvessels 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 membrana tym-
pani being opaque and white, aids in producing this effect. The
mucous membrane lining the tympanumis 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
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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 specimens 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 dis-
eased ears, published originally in the Transactions of the Royal
Medical and Ohirurgical Society, and afterwards as an appendix to
the catalogue of my museum, fifty-three specimens of membranous
anchylosis are described, specimens in which the stapes was attached
more firmly than natural to the circumference of the fenestra ovalis;
that is to say, upon the stapes being pressed by a fine probe, more
than usual resistance was offered before the stapes moved. Now,
in these cases, no expansion of the base of the stapes, or of the
articular surface of the fenestra ovalis, was observed; and the only
inference that could be drawn was, that these were cases of partial
anchylosis of the stapedio-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 re-
mediable 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 in forty-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 stapesadhered to the fenestra ovalis, and
by the presence of a distinct tumefaction 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 calca-
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reous whiteness; the border being so much enlarged as to be im-
pacted within the fenestra ovalis with that degree of firmness, that
the crura are often broken from the base in the attempt to withdraw

Fig. 90.

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; i, the
Crura (magnified two diameters).

the latter from the fenestra ovalis. In some instances, this expan-
sionof the base of the stapes is accompanied by its protrusion into

Fig. 91.

Base of the Stapes expanded, and osseous matter thrown out around it and the Crura
a, the Stapes; b, the cavity of the Vestibule (magnified two diameters).

the cavity of the vestibule; still there appears, even in these cases,
to be nothing more than hypertrophy and condensation of the nor-
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mal osseous structure. This morbid condition shows itself in
twenty-nine specimens.

Fig. 92.

Expansion of the base of the Stapes, and its protrusion into the cavity of the Vestibule
(Magnified.)

The fourth pathological condition is that in which the base of the
stapes is greatly expanded, and new osseous matter is thrown out

Fig. 93.

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 anchy-
losed.

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-five specimens.
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The fifth pathological condition is that in which the structure 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 circumference of the
base is firmly anchylosed to the fenestra ovalis.

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 calca-

reous whiteness of the whole base, ........ 29
3. Expansion of the whole of the base and effused bone connecting 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

DIAGNOSIS AND PROGNOSIS.

The diagnosis of this affection is, in the majority of cases, at-
tended with little difficulty, if the origin and progress of the affec-
tion 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 ofthe 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 pres-
sure in the ears, or a buzzing sound when laying the head upon
the pillow. The progress of the affection is at first usually slow j
at intervals of two, three, four, or more months, the patient observes
the deafness to be decidedly on the increase, though mitigated tem-
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porarily 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 doesnot happen till a much later period.
Sometimes the affection advances so far as to produce a certain
degree of deafness only, as where the patient has to be addressed in
a loud voice within a yard or two of his ear, and then, from some
constitutional change, no further progress takes place. An interest-
ing 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, orpressing the tragus hard
and quickly against the orifice of the meatus; each of which actions
is followed by a temporary relaxation ofthe membrana tympani and
chain of ossicles. In the case of yawning, I am disposed to believe
that this relaxation is produced 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 veryloud and sudden sounds, as in twoof the appended
cases. In one of these, where, doubtless, the stapes was fixed by the
expansion of its border, a loud scream in the ear at once restored
the hearing by, as it would seem, suddenly releasing the bone; a res-
toration which lasted for several days, until, in fact, the two again
became fixed; in the other, a very loud sound of bagpipes in the
patient's hall, where he was sitting, so increased his deafness 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 ofthe
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 hear-
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ing, 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 ofthe
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 present, such
as congestion or tumefaction of the nasal and faucial mucous mem-
branes, and, in addition, hypertrophy of the tonsils in young per-
sons. 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 gene-
rally to have lost its oval form and to have become, in parts, con-
stricted. 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 ofthe 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 tumors, and as such they have been described
in treating of the meatus.

The dermis covering this bone is usually of a deep red color;
indeed, as a rule, the dermoid meatus is highly congested in cases
of gouty and rheumatic affections of the ear. The condition of the
membrana tympani does not afford much aid in forming a diagnosis,
though as a general rule, to which there are many exceptions, it is
somewhat more opaque, and its surface duller than natural. Often
it is very opaque, and white as parchment, and not unfrequently it
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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, how-
ever, 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 ofthese acts the air
is heard to enter the tympanic cavity, for the Eustachian tube in
these instances is usually open; but in place of the fine crackling
sound elicited by these operations, when performed on a healthy ear,
a flapping, or coarse crackling, isheard, produced by the air striking
against the inner surface of the unyielding or tense drum. A yet
further symptom of this disease is, that the patient commonly hears
better in proportion to the loudness of the speaker's voice; whereas,
in cases of debility of the nervous apparatus of the ear, it is not the
loud voice, but that which is peculiarly modulated which is heard
the best, occasionally even when as low as a whisper. In addition
to the foregoing symptoms, the existence ofanchylosis of the stapes
may be diagnosed bya careful attention to the causes producing it,
and to the stages of its progress, which offers so marked a contrast
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 liga-
ments, or upon a slight expansion of the bases 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 isevery pros-
pect that considerable amelioration may be effected, and the patient,
in fact, be enabled to hear without any inconvenience,for experience
has taught me thatarigid ligament may be relaxed, and an expanded
bone be reduced in size. I may even venture on the further state-
ment, that, judging from the visible diminution of the bony tumors
in the external meatus under the influence ofremedial 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
expanded, there can be but little doubt that, even in the more ad-
vanced stages of anchylosis by expansion, some benefit can be ob-
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tained by the use of remedies which shall cause the effused matter
to be absorbed. The more hopeless cases are those in which the op-
posing articular surfaces of the stapes and vestibule are united by
ossific matter; and at present I am unaware ofany 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 impaired by at-
tacks 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 habits were far from
being temperate, as he indulged freely in alcoholic drinks. The his-
tory of his deafness was, that many years previously he had gradu-
ally become dull of hearing, and that this dulness had increased
slowly up to the period ofmy seeing him. The only occasion upon
which he had been temporarily benefited was on the removal of a
large mass of cerumen from the meatus. I did not examine the ears,
as I was not consulted on account of the deafness; but this omission
is supplied by the particulars of thepost-mortem inspection. After
having known him for a few years, he died from an attack of inflam-
mation of the lungs.

Dissection. Bight ear.—The meatus externus was somewhat con-
tracted, the lower part being rough, and the surface irregular. 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 substance of, or below the membrane. The base of the
stapes was somewhat expanded, and its circumference was perfectly
anchylosed tothe fenestra ovalis. This anchylosis waspartly effected
by the expansion ofthe bone ofthe stapes, and partly by the effusion
or prolongation from it, especiallyat the posterior part,, ofhard white
matter.

20
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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 pre-
sented small nodosities, similar to those on the heads ofother bones
affected with rheumatic gout. The stapes was perfectly anchylosed
to the fenestra ovalis by the expansion of its base, and by the pre-
sence of a large quantity of hard white matter which surrounded it.
The cavity of the vestibule contained also a great deal of white
matter, similar to that in the right tympanic cavity.

In another case, somewhat analogous in its morbid condition to
the foregoing, and inwhich 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 show-
ing that this affection is not necessarily an accompaniment of ad-
vancing years.

Case II.—Mr. L. J., aged 90, in good health, except that he suf-
fered from attacks of gout, often complicated with rheumatism.
About the age of 40, he found a dulness of hearing gradually com-
ing on, which as gradually increased, until, at the time I saw him,
he could only hear the voice when loudly spoken to close tothe 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 theattacks ofgout with which thepatient 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.

Bight 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 up-
wards, 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 pro-
jection 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 thatpressure
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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 tym-
panum, that upon pressure there was not the slightest degree of
movement. A broad membranous quadrilateral band entirely filled
the space between the long process of the incus, the internal wall,
the stapes, and the posterior wall of the tympanum. On laying
open the vestibule, 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 thismembrane 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 ves-
tibule 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 experienced except
from taking long walks, and perspiring verycopiously. On exam-
ination, 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 ofthe 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
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increased to the day of his death, which took place at the age of
60, from an attack of bronchitis. There was hereditary deafness
in this gentleman's family, several sisters and brothers becoming
slowly deaf about the same age as did this patient. For some time
previous to his death, the patient's right ear was useless, but, by
means of a trumpet, he could manage to hear loud conversation
addressed to him in the left.

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. Numerous trans-
parent, membranous bands traverse the tympanic cavity. The
ossicles were in a healthy state, with exception of the stapes, the
crura of which had disappeared. 1 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 protu-
berance around the interior two-thirds of the fenestra ovalis.

Case V. Partial anchylosis of the stapes temporarily cured by the
effect of a loud shout in the ear.—The Rev. L. D., aged between 50
and 60, saw me in the year 1856,but not on account of his deafness,
for which he did not seek advice; I, however, was able to glean
the following interesting details of his case. The general health of
this gentleman was good, with the exception of attacks of indiges-
tion and rheumatism, which caused him great inconvenience. In a
letter to me, he says, "I have had rheumatism in the shoulder-joint,
which I always walked off, the pain becoming much aggravated as I
got warmer, but being always at last driven out. I suffered for some
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." Deafness 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

1 It is probable that the crura of the stapes had been accidentally disconnected from
the base in the act of dissecting the ear.
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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 endeavoring to bite his teacher,
when, to use the 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
affection consisted of rheumatic disease of the stapedio-vestibular
articulation, and that the morbid condition was no other than that
peculiar expansion of the base of the stapes so frequently adverted
to. The effect ofthe loud scream was doubtless to release the stapes
for a time, so as to allow of its movement by its muscles. It may
here be added, that in another patient who was under my care for
some time for deafness produced by rheumatism of the ears, an ex-
actly opposite effect, viz., complete deafness, was temporarily pro-
duced 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 were
driven inwards and held tight by the fenestra ovalis, and that the
return of the hearing power was due to the release of the stapes.

(d.) DISCONNECTION OF THE INCUS AND STAPES.

An affection of the ear directly opposite to rigidity of the chain
of bones sometimes takes place, and this consists in the disconnec-
tion 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,
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that two channels are requisite for the transmission ofsonorous un-
dulations to the labyrinth from the membrana tympani; onechannel
being the air in the tympanic cavity, which conducts the undulations
to the membrane of the fenestra rotunda 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 ofattention,
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 vesti-
bular fenestra; others suppose the undulations to be propagated
merely through the air in the cavity of the tympanum, to the mem-
brane of the fenestra rotunda; the ossicles and their muscles serving
the purpose ofregulating 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 re-
ceived. However well founded the view may be that sound is pro-
pagated through the chain of small bones, the circumstance that
some degree of hearing may persist along with loss partial or com-
plete 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 ofone fenestra may suffice
for the exercise of hearing." 1

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 perpendicular to the
plane passing through the manubrium of the malleus and long leg
of the incus; and consequently, the vibrationspassing through them
would be almost entirely intercepted by the stapes. And, moreover,
it appears essential that the transmission of vibrations through the
chain ofossicula should be prevented; for as the velocity with which
sound is transmitted through solids, such as bone, so very far ex-

1 Cyclopsedia of Surgery. Article, "Diseases ofEar and Hearing," p. 23.
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ceeds the velocity in air, if the same undulations reach the labyrinth
through this channel, and through the channel previously described
(the air in the tympanum), they would reach in different times, and
constant interference would be produced."1

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 obser-
vations, 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 con-
tained in the labyrinth through the tympanum, the chain of bones,
and the membrane of the fenestra ovalis to which the stapes is
attached without any loss, but rather an increase of intensity."2

Indeed, with a consciousness of the wonderful accuracy of M.
Savart's experiments in acoustics, it appears impossible, without fur-
ther 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 instru-
ment communiquent h la table infdrieure par le moyen de l'ame."3

But supposing with Savart, that under ordinary circumstances
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 exer-
cise of hearing;" and Sir J. Herschel inclines to the same opinion.
He says: " These bones form a kind of chain, and no doubt vibra-
tions excited in the tympanum by vibrating air, as in the experi-
ments above detailed, are somehow or other propagated forward
through these; but they are so far from being essential to hearing,
that when the tympanum is destroyed, and the chain in consequence
hangs loose, deafness does not follow." 4

1 Report ofa Lecture delivered at the Royal Institution ; Lancet, 1843, p. 380.
2 Page 733. „
3 Recherches sur les Usages de la Membrane du Tympan, et de 1'Oreille externe.

Journal de Physiologie. Par F. Majendie. Tome iv. p. 219.
* Encyclopaedia Metropolitana. Article, "Sound," p. 810.
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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 un-

dulations to the labyrinth.
Firstly. Can sonorous undulations reach the labyrinth from the

external meatus without the agency ofthe ossicles f
There can, I think, be no doubt but that the malleus and incus,

and even the crura of the stapes, can be removed without the pro-
duction 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 laby-
rinth 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 observa-
tions is to demonstrate that simple bony coalescence of the base of
the stapes to the wall of the vestibule is productive 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, maybe accounted for by the fixed con-
dition of the membrana fenestras rotundas which necessarily results*
but I think it is palpable that the mereincapacity 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 characterized the whole of the cases that have fallen 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 in-
deed to have been assumed, that when the stapes is thus detached
from the incus, it cannot receive vibrations from the air externally
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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 ofbeing thrown into a state ofvibra-
tion by the agency of sonorous vibrations existing in, and commu-
nicated by, the air, is a fact too well known to require demonstra-
tion ; 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 previous
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 extremity, 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 inch from thefree apex, was heard
for twelve seconds.

From the above observations and experiments, I think it may be
reasonably inferred that the stapes, even when detached from the
ossicles, if free to move in the fenestra ovalis, will receive sonorous
undulations from the air in the tympanic cavity, and will conduct
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 labyrinth.

In this second part of the inquiry, I shall endeavor to determine,

1 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 coexist with isolation, apparently conge-
nital,,of the stapes from the incus.
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a. How far the sonorous undulations excited in the membrana
tympani are intercepted in the chain of ossicles by the " plane in
which the crura of the stapes lie, being exactly perpendicular tothe
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 ofthe chain of ossicles.

After M. Savart's conclusive experiments, repeated and verified
by so many subsequent observers, it is needless for me to point out
how freely sonorous undulations excited in the air. are communi-
cated to a membrane like thatforming the membrana 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 oscillate. Assuming, therefore, that the vibra-
tions 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 represent 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 ap-
plied against the tragus of the ear, which it pressed firmly inwards
so as to close the meatus completely and to exclude sounds from
entering the ear by it. 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 representing the chain of bones, the watch was still heard,
but less distinctly.

Experiment.—A tuning-fork, C, being made to vibrate, was placed
incontact with one extremity of theangular piece ofwood,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 experi-
ment, 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
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same amount of pressure on the tragusof 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 repre-
senting 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 about
two lines in diameter, was bent so as to represent the different planes
ofthe chain of ossicles of the human ear; the tuning-fork, Qr, was
placed at one extremity, while the otherwas held between the teeth.
The sound was heard very distinctly 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.

Experiments.—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 representing 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, was heard for twenty seconds.

The results of these experiments appear to indicate that the passage
of sonorous undulations is somewhat, but only slightly, impeded by the
variation of the plane in which the ossicles are placed.
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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 carti-
laginous layer, consisting ofscarcely more than a single stratum." 1

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.

(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 anterior part of
the body of the incus; when applied together, as they are retained
by their ligaments in a natural state, the surfaces of these two bones
appear to be in close contact. Upon examining the articulating
surfaces of the malleus and incus in a recent specimen, by means of
a lens magnifying five or six diameters, no appearance of cartilage
can be detected; and when touched with a fine probe, the surface
is felt to be hard, as if no membrane were present. If, however,
these articulating surfaces 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 homoge-
neous, having no appearance either of fibres or cells; in other por-
tions, delicate fibres can be detected, while here and there a single
layer of cartilage cells can be distinctlyrecognized. As a general
rule, more cartilage cells are to be found in the membrane removed
from the incus than in that from the malleus.

1 Manual of Human Histology. By Busk and Huxley. Vol. ii. p. 404.
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(2.) The inco-orbicular articulation.

The orbicular bone is sometimes described as a process of the
incus. Careful examination of recent specimens shows, however,
that the orbicular bone is connected to the incus by firm fibrous
tissue.

(3.) TJie orbiculo-stapedial articulation.

The orbicular bone, on its surface towards the stapes, presents a
slightly convex head, which is received into the superficial con-
cavity on the head of the stapes. This convex surface of the orbi-
cular bone is covered by a membrane, in which I have not been
able to detect any cartilage cells. The outer extremity of the
stapes is covered by a saucer-shaped cushion, soft to the touch;
and upon examination by the microscope, it is seen to be a disk of
fibro-cartilage, being a representation in miniature ofthose existing
between the bodies of the vertebrae, the circumference being com-
posed offibres arranged concentrically around cartilage cells which
occupy the central position.

(4.) Tlxe stapedio-vestibular articulation

is formed by the circumference of the base of the stapes, which is
applied against the inner surface of the fenestra ovalis; the stapes,
as I have shown, being moved by muscles to and fro in the fenestra
ovalis, as a piston moves in a cylinder. I have not been able to
detect any cartilage on the surface of either the base of the stapes
or of the fenestra ovalis, a very fine membrane alone being dis-
cernible.

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 undu-
lations through the chain of ossicles. As in theformer experiments,
these tympanic ossicles were represented by portions of wood; while
the cartilage and synovial membrane were represented by layers of
vulcanized india-rubber.
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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 endbeing
placed in the mouth, it was found that the sound was heard as dis-
tinctly, 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 ofwood.

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 in-
tensity 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 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 whichare interposed between the ossiculaauditus,
and the very slight influence inarresting the passage of the sonorous
undulations produced by layers of india-rubber, the inference is that
the articulations between the bones forming the chain in the human
ear, impede very slightly, if at all, the passage of vibrationsfrom the
membrana tympani to the labyrinth.

The experiments and observations detailed above lead to the
following conclusions:—

First.—That the commonly-received opinion in favor of the so-
norous 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
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conduct sonorous undulations from the tympanic cavity to the ves-
tibule.

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 willreadily be assumed that
a simple disconnection 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 dis-
connected from the stapes,and in no instance could I trace deafness
specially to this cause. Some of the patients from whom the dis-
sections were taken were undoubtedly deaf, but their deafnesscould
be assigned to other causes than the existence of the solution ofcon-
tinuity in the chain of bones. One of the patients in whom it
occurred was not detected by the surgeon to be deaf; but this might
arise from the fact that the lesion existed in one ear only. From
some researches I have made on the subject, it appears probable
that the cause of this peculiar lesion is hypertrophy of the mucous
membrane of the tympanum; in cases of this disease, the supply of
blood to the substance of the incus beinginterfered with. It is im-
portant to recognize 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 calcareous matter.
The mucous membrane of the tympanum was very thick. The ex-
tremity of both long and short process of the incus had disappeared,
and the surface of the adjacent bone was rough.

Case II.—A man, set. 67. Bight ear.—The inferior extremity
of the long process of the incus has been absorbed, and the os or-
biculare 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 appear-
ance.

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 orbi-
culare is separated from the incus, and is attached to the stapes;
the stapes is fixed to the fenestra ovalis more firmly than natural.
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The tympanic cavity contained mucus; lymph was also effused, and
bands of adhesion between the membrana tympani 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, appa-
rently 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 ofthe stapes.

Case IY. A boy, set. 3J years; died from dysentery; he was not
ascertained to be deaf. Right ear.—The incus on the inner surface
ofits long process presented numerous foramina, and the orbicular
process was partly absorbed, only a small rough portion of it re-
maining 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 ! a, 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 MEM-
BRANE —CHRONIC INFLAMMATION OF THE MUCOUS MEMBRANE —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 DIS-
CHARGE FROM THE EAR.

As regards their functions, the mastoid cells may be considered
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 mastoid
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 dia-
meter is two inches, and they extend inwards 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 mas-
toid cells may be considered as consisting of two portions; one con-
tained in the mastoid process, where the cells have more or less ofa
vertical arrangement, the other situated between themastoid process
and the tympanic cavity: this latter portion is generally horizontal
and frequently presents a concavity at its floor, in which mucus or
other secretions are apt to lodge. On the inner surface ofthe mas-
toid process is the sulcus lateralis, which is occupied by the lateral
sinus. Numerous orifices exist in this sulcus for the passage of
veins from the mastoid cells to the lateral sinus, which is generally

21
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the part first affected in disease of the mastoid cells occurring in
the adult. These cells are bounded anteriorly by part of the poste-
rior 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 thehorizontal 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 essen-
tial that the relations of this horizontal portion of the mastoid 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 temporal 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

Fig. 94.

The External Surface of the Temporal Bone ofa child. The outer wall of the horizontal
portion of the cellshas been removed, and the cavity of this portion of the cells above
the Mastoid Process is exposed.

slightly posterior to the 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 mas-
toid cells is formed by a layer of bone, continuous with that of the
upper wall of the tympanum. This lamina partakes ofthe disease
of thecavity, 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.
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The diseases of the mastoid cells in the child will be first described,

and afterwards those in the adult.

Fig. 95.

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 precedingcut, and which usually becomes carious in cases of dis-
ease in the horizontal portion of the cells in early life.

(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 hypertrophied, 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, asalready de-
scribed, by the squamous bone, and above by thecontinuation 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 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 dis-
ease attacking the mastoid cells in early life, the cerebrum is the
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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 membrana tympani. As the disease pro-
gresses, the tympanum becomes filled bymucus orscrofulous matter,
and the membrana tympani yields to the pressure on its inner sur-
face; 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 ofthe 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 sometimes
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 partswere but slightly affected in comparison with
the large amount of disease in the ear.

Case I. Scrofulous disease of the horizontal portion of the mastoid
cells before thefirst 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 Hospital, on the 12th
February, 1852. Although she had a good color and was not thin,
her mother stated, that since her birth she had never been strong,
and that she had been brought up by hand, on account of herself
(the mother) having an abscess in one breast. The history was,
that at six y_ears_old a discharge was observed to flow from the right
ear, which had continued to the present time with but short inter-
mission's. Three weeks ago an abscess formed at the back of the
ear and discharged into the meatus. On inspection, the surface of

1 Asomewhat analogous case has been cited as having occurred to Dr. Chambers.
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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 1stof April the symptoms gradually subsided, the dis-
charge diminished, and the child appeared stronger. On the 2d,
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 discolored. The membranous meatus was much
thickened, and of a dark purple color. 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 in-
ternally a portion of necrosed 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 mater which is in contact with the dead bone, is soft,
spongy, and of a dark color, and partly filled the superficial cavity
formed by the necrosed bone: in immediate contact withthat 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 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 hone and dis-
ease of dura mater.—E. B., aged sixteen months, subject to scro-
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fulous 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

Fig. 96

The External Surface of the Temporal Bone,showing the irregular-shaped carious portion
of Bone above the Meatus.

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 disappeared.
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 discharging, 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.

Autopsy.—On slitting open the abscess at the back of the ear,
the bone above and posterior to the meatus externus, over the space
of a sixpence, was denuded, and was rough, black, and soft: the
external table had been removed. On making a vertical 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 con-
tained purulent matter. The outer wall of this portion of the cells
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was carious throughout. The membranus meatus was softer than
natural. The membrana tympani had been entirely removed by
ulceration, as also parts of the,tympanic mucous membrane; the

Fig. 97.

A Vertical Section of the Diseased Bone. The walls of the horizontal mastoid cavity are
diseased ; the upper wall forming part of the cerebral cavity, and continuous with the
external wall, is carious ; the entire substance of the external wall is dead.

small portions remaining being thick, soft, and of a livid color. The
long process of the malleus had disappeared, and the remnant was
partially disconnected from the incus, as was the incus from the
stapes. The inner surface of the carious bone is of a dark color,
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 dis-
ease appeared, but in an incipient state; the meatus was soft and
red; the membrana tympani thick, white, and concave; the mucous
membrane lining the tympanum and mastoid cells was thick and
red; and there was a collection of mucus. Another case, which
occurred under the care of Mr. H. J. Johnson, when assistant-sur-
geon to St. George's Hospital, is as nearly as possible a counterpart
of the one justcited; 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 destroys
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.
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Case III. Scrofulous disease in the horizontal portion of the mas-
toid 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 veryemaciated, having during her preg-
nancy had very insufficient food, owing to her husband, a brick-
layer's laborer, 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 itwas small when
born; and as she had no milk, she endeavored 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 observed, with evident tenderness on pres-
sure of the mastoid process, and the cervical glands were enlarged.
The child suffered 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, whenparalysis occurred on
the left side of the face. The discharge grew more abundant, the
soft parts around 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-colored blood scattered over its hemispheres, espe-
cially on the right side, where, in one or two places, they extended
to the depth of three or four lines 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 presented 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
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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 proceedings, 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 bdne; partial repara-
tion by deposit of new bone. Death following a blow on the head;
abscess in cerebrum.—B. C, aged 12, previously in good health, was
seen on the 3d 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
onthe head, during a scuffle; she was thrown down, her head struck
against the door,and subsequently against the wall: a similar, but
less severe assault, was repeated a few minutes afterwards. On
examination, there was a fulness of outline, and a pufnness of the
temporal muscle. The symptoms of cerebral irritation and fever
rapidly increased; a large abscess 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 ascer-
tained whether there was a history of discharge from the ear in
earlier childhood.

Autopsy. —The pericranium was found separated from the squa-
mous 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 cerebral lobe was an
abscess containing four ounces of pus. The petrous bone was dis-
eased. 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
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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 ofthe membrana tympani were absent; themucous 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 aper-
ture leading into the tympanum, contracted as it was by the thick
mucous membrane. The upper wall of the tympanum was in a dis-
eased 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 up-
wards and outwards on the inner surface of the squamous bone to
its upper margin. The old bone underneath and adjacent to the
new bone was worm-eaten, and had been the seat of the disease; it
was about half an inch in breadth.

There can be no doubt, from the examination of the specimen,
that disease in the horizontal portion of the mastoid cells had com-
menced in early childhood; that, as in the cases previously cited,
the squamous bone became diseased, the dura mater and the cere-
brum being also affected, but not to such a 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 childhood
have now been pointed out: it has been shown, that in the first year
of life the mastoid process is not developed, and consists merely of
the horizontal portion, which is intimately connected with the cere-
bral cavity, to which, in childhood, disease is usually propagated
rather than to the cavity of the cerebellum. Those cases of disease
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in early life which have been hitherto described, must be, therefore,
considered as exceptions to the rule previously laid down by me, —that affections ofthe mastoid cells produce disease in thecerebellum.

(6.) 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 externally, attains to a thick-
ness of three or four lines, and becomes extremely dense. Hence,
after the first or second year of life, disease is scarcely everobserved
to extend from the horizontal portion to the outer surface of the
squamous bone; but as the cells are developed posteriorly, and con-
tract intimate relations with the lateral sinus and the cerebellum, it
is to these two parts that disease is communicated.

Cases of disease in the mastoid cells may be divided into acute
and 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.

Cases, however, are occasionally met with in which acute inflam-
mation 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 ofthe kind which occurred to
Dr. Brinton, at the Eoyal 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 dis-
charge fromthe left ear. On admission, this discharge 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 ofall theremedies employed, the coma gradually grew more
intense, and she died ten days after her admission.

Autopsy. —An abscess was found in the left lobe ofthe cerebellum,
of the size of a walnut. It extended to the surface, and thus came
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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 themembrana tympani ofa
regular shape, and of a size one-thirdthe whole diameterof the mem-
brane. The upper wall of the tympanum was healthy, and not even
discolored. 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
color. The canals in this portion of the bone were also distended
with black matter.

It seems to me, there can be no doubt that, in this case, the puru-
lent matter from themastoid cells was the cause of the disease in the
lateral sinus, for the bloodvessels between the two parts were dis-
tended with dark pus and blood.

II. Chronic inflammation of the mucous membrane lining the mas-
toid cells.—Cases ofchronic disease of the mastoid cells usually take
their origin before the adult period of life, although the more seri-
ous symptoms may not be developed until after that period. As
in disease of the tympanum, the cases now under consideration
commonly originate in chronic inflammation of the mucous mem-
brane. Whatever may be the cause of this inflammation,—whether
scarlet fever, measles, or an ordinary cold,—the result is the secre-
tion of a larger quantity of mucus than is natural, which in the
milder forms of the affection is afterwards absorbed, or else dis-
charged through the tympanic cavity and Eustachian tube, into the
cavity ofthe 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 thelateral
sinus and cerebellum are:—

1st. Suppuration in the lateral sinus with or without secondary
purulent deposits.

2d. Inflammation of the dura mater and arachnoid, and the forma-
tion of pus on the surface of the cerebellum.

3d. 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, al-
though, as a general rule, there is more irritation from the outset of
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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 reme-
dial measures than when it attacks the tympanum. 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 ear, followed by discharge.
During childhood, and perhaps up to adult age, there have occurred
attacks ofpain 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 symptomsare aggravated byfatigue or any other
depressing influence. Upon examination, the surface of themeatus
is seen to be red, and to be the source of the discharge. No perfo-
ration exists in the membrana tympani, which, however, is whiteand
thickened, so thatthe discharge is purely sympathetic. The surgeon
is more commonly called, however, to 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 disorganized 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.

2d. 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. Onaccount of the proximity
of the jugular vein to the lower wall of the tympanum, it is, how-
ever, quite possible for disease to extend to the venous system.

Dr. Abercrombie published an interesting case of purulent in-
fection 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
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Reports, has thrown much light on the subject. The facts brought
forward by these gentlemen, 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; secon-
dary 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 previous to the abscess which forms the sub-
ject of the following history. On the 25th April, 1822, she com-
plained of cold shivering through the day, and in the evening had
headache with pain in the right ear, symptoms which continued on
the following day. On the 28th she was seen by Mr. 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, butwithout relieving the pain which continued withviolence
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 bloodletting were employed
with partial relief. I saw her on the 3d; 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 punc-
ture was made at this place with a lancet, but nothing was dis-
charged. 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-colored matter of intolerable fetor began to be dis-
charged from the puncture which had been made behind the ear.
The opening here was enlarged, and a probe being introduced, the
bone was felt bare and rough over a considerable space; headache
much relieved; pulse natural.

6th.—Great discharge from the opening, headache much relieved;
pulse 112; complained of some pain in the left side of 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 introduced
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by it passed downwards and backwards, under the integuments, 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 on the 10th.
Autopsy.—Every part of the brain was in the most healthy state,

except a small portion on the right side, near the ear, which was of
a dark leaden color; the tinge, however, was 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-
colored ; and there was some dark-colored matter betwixt it and
the dura mater. The dura mater at this place was, for a consider-
able space, thickened, spongy, and irregular; 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 disposi-
tion similar to that which occurs in the cavity of an aneurism. The
internal ear contained dark-colored matter; the left cavity of the
pleura contained fully a pound of puriform fluid; the left lung was
collapsed, dense, dark-colored, and covered by a coating of coagu-
lable 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 ofcoagulated blood mixed with pus.

The following is one of Dr. Watson's cases: "A boy, 11 years
old, had had a discharge of offensive, purulent matter from his ear
since the time when, four years before, he had gone through an
attack of scarlet fever. In August, 1833, he went for a walk into
Kensington Gardens, and there lay down and slept upon the damp
grass. The next day he was attacked with headache, shivering,
and fever; strong rigors, followed byheat 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 swel-
ling of some of the joints came on, and were at first considered
rheumatic. However, the true and alarming nature of the com-
plaint soon became apparent; abscesses formed in and about the
affected joints, and one of these fluctuating swellings was opened,
and a considerable quantity of foul, grumous, dark-colored matter
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let out. After about a fortnight, the child sank under the con-
tinued 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 surround-
ing 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 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 con-
nection between the disease of the ear and the disorganization 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 suppura-
tion in several distant parts, and, in the latter case, the actual
femoral phlebitis—these circumstances form a chain ofpresumptive
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. Perhaps 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 connection 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 membra-
nous walls of the right lateral sinus, throughout the whole of the
mastoid portion of its course, were much thickened, and their lining
presented a sloughy appearance, being covered with lymph of a
greenish hue, and smeared with unhealthy purulent matter. This
condition of the lining membrane extended along the jugular vein
and superior vena cava to within a short distance ofthe entrance of
the latter into the auricle. The left cavity ofthe pleura contained
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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 condi-
tion of the ear; and this has been supplied by me in the following
case, which occurred to Dr. Heale, at the Free Hospital.

Case II. Pus in mastoid cells; caries of the lateral sulcus; pus
in the lateral sinus ; secondary deposits.—Harriet G., aged 20, 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 justabove 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. cretsi, six grains having been given every six hours; but it again
subsided 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 sinuses in vari-
ous 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 thatvein extending intothe 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-colored. The cerebrum was
healthy; the arachnoid membrane, in parts, appeared smeared over
with pus, more particularly in the posterior part, near the falx,
joiningthe 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 im-
mediately beneath this, on cutting into the cerebellum, a circum-
scribed abscess, about the size of a walnut, was discovered. This
was nearer to the falx cerebelli than to the outer margin of the

22
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cerebellum: the part of the cerebellum in contact with the cranial
bones was healthy.

The petrous bone was examined by myself, and reported upon as
follows:—

The meatus externus contained purulent matter. The glandular
and periosteal portions of the membranous meatus were much softer
than natural, and adhered but slightly to the surface of the bone.
The bone forming the upper and outer half of the tube was found
to present numerous foramina for the transmission of bloodvessels,
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 commu-
nicate with canals in the interior of the bone, which were them-
selves continuous with orifices in the sulcus lateralis at its inner
surface. The lateral sinus was of a dark brown color, and the dura
mater forming its exterior wall was entire. The sinus was full of
coagulated blood, mixed with purulent matter. The dura mater
constituting 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 color, and covered by masses of
lymph and pus; its surface was rough, presenting throughout nume-
rous orifices and tortuous grooves,—an appearance which was pro
duced 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 partof 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 bloodvessels, and a carious orifice of a size sufficient 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 the
tympanic cavity was not more than two lines in diameter, and was
placed above the level of the floor of the cavity containing the pus.
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It has been already stated that the anterior wall of the mastoid
cells is formed by the posterior wall of the osseous external meatus.
The latter wall, in some cases, becomes carious, and matter is dis-
charged through it, as was the case in the following interesting in-
stance, but the orifice was not large enough to be effectual in reliev-
ing the symptoms.

Case III. Pus and scrofulous matter in the mastoid cells; commu-
nication with the lateral sinusby 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 or-
dered behind the ear, which was to be syringed with a weak astrin-
gent 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 par-
tially unconscious, 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 contracted 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 doany 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 pa-
tient somewhat rallied: duringthe 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 face. She was sup-
ported by stimulants at the same time that a leech was applied to
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the neck. 10 P.M.—Very low, surface cold; skin clammy; face
livid; subsultus tendinum; pulse feeble and irregular.

29th.—Much asyesterday; 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.

Autopsy— Cerebrum firm; ventricles dry; gray substance very
dark. Over the left lobe of the cerebellum, at the posterior part of
the petrous bone, is a'dark bluish portion, ofthe size of half-a-crown.
The gray matter of the cerebellum very blue to the depth of one-
eighth of an inch, and beneath the discolored spot the substance of
the cerebellum was slightly softened. There were considerable ad-
hesions between the lungs and the pleura costalis; and also tuber-
cular deposit covered by an unhealthy plastic, fibrinous exudation;
the pleural cavities contained a pint of fluid. The dura mater form-
ing the posterior wall ofthe lateral sinus (where it is situated in the
temporal bone) was of a dark color and soft; the sinus contained, at
its upper part, a firm coagulum of dark-colored fibrin; at its lower
part it was full of dark-colored pus. The anterior wall of the sinus
was attached to the bone much less firmly than natural. The mas-
toid 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 mem-
brane around it prevented the pus from escaping. The orifices for
the passage of the bloodvessels from the mastoid cells to the lateral
sinus were somewhat 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 the late-
ral sinus must have been the veins.

A sufficient number offacts have now been cited to show how very
insidiously diseaseprogresses fromthemastoid cellsto thecerebellum
and lateral sinus, and to prove that the sinus may become influenced,
purulent matter developed within it, and secondary abscesses pro-
duced, without the occurrence ofcaries in thebone forming the sinus
lateralis.

It has been already stated that the cause of disease advancing
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from the mastoid cells to the lateral sinus and the brain, is the
retention of the discharge within these cells, instead of its finding
a free egress through the external meatus.

In the cases of death from purulent infection which have been
detailed, it will have been observed that there was merely a small
aperture in the membrana tympani, so that only part of the matter
could be discharged from the mastoid cells; and it seems to me
probable, that if, in any way, a sufficient portion of the membrana
tympani had been removed at the beginning ofthe 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 mem-
brana 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 importance on other
grounds, since it shows the coexistence of disease in the mastoidal
and tympanic cavities, and the contemporaneous production of dis-
ease 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 ex-
tensive caries of the substance of the bone, there is more space for
the matter, and hence the pressure upon the sinus is comparatively
slight.

Case IV. Catarrhal inflammation of the mucous membrane lining
the mastoid cells of the ear; retention of the discharge in the right
ear by the adhesion of the membrana tympani to the promontory;
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caries of the right lateral sulcus, and abscesses in the cerebrum and
cerebellum. —J. Rv 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 mal-
aise ; 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, discharged 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. 22d.—
Decidedly improved in every respect; but the pain and feverish
symptoms returned on the 23d, in an aggravated form; the drowsi-
ness 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 gradu-
ally 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 in-
creased till the sixth of March, when attacks of pain came on every
ten minutes, and of so acute a character as to cause him to scream.
During the succeeding seven days, he suffered much less pain; and
there was a copious sanious discharge from the ear and from the
abscess. On the 15th, the stomach became irritable, and rejected
everything introduced into it. The pain, at times, was extreme.
On the 16th, at twenty minutes past twelve, he suddenly became
convulsed, the face and chest were of a deep blue, the pulse was
imperceptible at the wrist, the pupils dilated and fixed, and in this
state he died. Upon inquiry, it appeared that, since the fever, the
patient had suffered from frequent headaches, languor, and drowsi-
ness.

Autopsy.—The bloodvessels of the dura mater were highly con-
gested. 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 ab-
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scess was also found in the substance of the middle lobe of the cere-
brum. Upon examining the ear, the lower half of the membrana
tympani was found to have been destroyed, and the inferior halfof
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 preparation. 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 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 catarrhofthe dermoid
meatus takes place, as the result of sympathetic action, and without
the existence ofany orifice in the membrana tympani. It is import-
ant 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
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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 sympa-
thizes 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 diseaseof
the bone, great care must be taken not to increase the irritation 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 mea-
tus ; abscess in the cerebellum.—A man, aged 35, had suffered for
some years from frequent earache of a severe character, accompa-
nied by discharge. About five weeks before his death a large
polypus was removed from the external meatus. This was fol-
lowed 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 increased
in severity and frequency, and rest could only be obtained by the
oft-repeated doses of laudanum. Thepatient appeared generally to
be dull, heavy, stupid, and incapable of making any exertion. He
several times remarked that people must have thought him intoxi-
cated when in the street, as his gait was so very unsteady that he
was often obliged to lay hold of the rails to prevent himself from
falling. He ultimately became comatose and died.

Autopsy.—The brain was found to fill the cranial cavity, and the
convolutions were very closely pressed together. The arachnoid
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 cere-
bellum from the petrous portion of the temporal 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 cere-
bellum rested on the aquasductus vestibuli of the temporal bone.
At this spot there was a small ulcerated opening in the dura mater,
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communicating 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 connection with the abscess in the cere-
bellum, was very remarkable; but it could not be ascertained, on
repeated inquiry, that the want of power over the regulations ofhis
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 tympani,
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. Onremoving 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 threelines in diameter,
and the orifices in the bone were filled with fibrin. The duramater
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 innerextremity ofthe mastoid cells, from which
the disease had been propagated.

In addition to the other points of interest in this case, is the fact
that disease may be propagated tothe 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 manifest
itselffor the first time after the adult period. The following 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 oflong 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 dischargedbehind 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 fortnight, and shortly
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after his return he began to speak of pain in the head, which was
principally referred to the right mastoid process. This pain, accom-
panied by violent earache, 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
discharged. No relief followed, the head-symptoms gradually in-
creasing 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 mem-
brana tympani was entire, but of a dull leaden hue, and much softer
than natural. The cavity ofthe tympanum contained a great quan-
tity of purulent matter, and its lining membrane was vascular, thick,
and flocculent. The,incus had disappeared; the stapes was in situ,
but was surrounded by bands of adhesion. The osseous walls of the

Fig. 98.

The Right Petrous Bone, showing the carious condition of the Sulcus Lateralis

tympanum were healthy. The mastoid cells were full of purulent
matter, and the bony laminae dividing the cells were extensively
carious, large portions of them having been destroyed. The whole
of the posterior wall of these cells, usually forming the sulcus late-
ralis, was completely destroyed, and in its place was an orifice mea-
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suring an inch and a quarter from above downwards, and more than
half an inch in breadth. The orifice in reality corresponded ex-
actly with the sulcus lateralis, as situated in the temporal 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 communicated with the aperture
just mentioned, on the one hand, and with the abscess behind the
ear, on the other. The membranous lateral sinus was much attenu-
ated, 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 specimen,
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 con-
tained 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 Mr.
Gray, of St. George's Hospital, in the Transactions of the Patholo-
gical Society for the Session 1848-9.

From previous remarks, it will have been gathered that the ex-
istence of long-continued discharge from the ear ofthe affected side,
is one of the most frequent symptoms attendant upon caries of the
mastoid portion ofthe 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 membrana tympani was entire, and
yet there was slight discharge from the ear; and is further remark-
able for the short duration of the chronic symptoms. It was pub-
lished by Dr. Budd, of Bristol, in the year 1851, to whom I am
indebted for the preparation, and for several additional particulars.

Case VII. Catarrh of the mucous membrane lining the mastoid
cells ; membrana tympani entire ; caries of thepetrous bone; abscess
in the cerebellum.—" George Bell, aged 13, of spare habit and deli-
cate 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
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importance. These were severe headaches, 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
toschool, andresume his usual occupations. The pain inthe temple,
however, never entirely ceased. It was described as a dull pain,
occasionally attended with throbbing. Up to this period there had
been no vomiting, and no disorder in the motor or other powers of
the nervous centres.

" On the 12th of June, he was again laid up, and on the following
day, Mr. Tribe, his usual medical attendant, was sent for. The
pain in the head had once more become continuous and severe;
and was limited still more strictly than before to the right temple,
occupying, according to the patient's own description, 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 accurate; 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 100in 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 draggingof the right leg. The face was also drawn, but
to which side was not noted. The pain in the head had extended
itself across the forehead, and the patient had become drowsy. He
had also vomited several times, rejecting everything as soon as
taken, except milk, which sat well on the stomach. The bowels
had been freely acted 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-



349THE MASTOID CELLS.

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 drowsi-
ness 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 disappeared; the
drowsiness had ceased, and the vomiting had become much less fre-
quent. There was still, however, some 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 without help.
During the greater part of this day, he amused himself 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 between the folds of
the right lobes of the cerebellum, such an amount ofrecovery as this
must be looked upon as a veryremarkable circumstance; and as one
which might readily lead an incautious practitioner to give a favor-
able prognosis. The only trace of cerebral disorder still remaining
was some slight thickness ofspeech.

" The hopes excited by this favorable change were,however, swept
away on the following day, the 2d of July, by a return of the former
symptoms in still greater violence than before.

"On the 3d of July I saw him for the first time, in consultation



350 THE DISEASES OF THE EAR.

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 charac-
teristic of severe intercranial mischief. The pain in the head, at all
times severe, was occasionally so acute as to extortmoans and cries.
A very remarkable characteristic of the pain was the intense degree
to which it was aggravated by any, the slightest movement of the
head, voluntary or otherwise. The dread he showed at every such
attempt could not be readily forgotten by any one who witnessed
it.. The chief seat of thepain appeared to correspond with the base
of the occipital bone on theright side; although, in less severity, it
affected the whole head. His brow was deeplyknit, and his whole
aspect bore the 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 mueh dilated, but equal and
sensitive; and he was very intolerant of light. There was no dis-
charge from theright ear, with which he could hear the ticking of a
watch several inches off. Everything in the shape of food or medi-
cine 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 wayof paralysis, that is) inany 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
redissolved onthe 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 frequent. From this time, he
steadily improved, and on the 13th of July was so much better that
it was agreed that I should suspend my visits for some days. The
head was now almost free from pain, he moved with ease and free-
dom, and the vomiting had quite ceased. His utterance became
much clearer; his tongue much cleaner; he began to take light nou-
rishment with relish; and his bowels acted, for the first time, without
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medicine. Although there was no derangement amounting to para-
lysis, 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 lean-
ing 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 thistime, the eyes were fixed, and the pupils
gradually dilated more and more, till the agony passed into uncon-
sciousness ; he then remained for some time in a state of deep stupor,
from which he slowlyrecovered. Although there wasno convulsion,
each of these attacks was followed by great exhaustion.

" From this period ke 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 through-
out, 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 open-
ing the head, the ventricles ofthe brain werefound tobe 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 accidentally opened by the
saw in removing the skull-cap, although the brain was by no means
deeply wounded. The convolutions of both hemispheres were so
much flattened by the pressure, that the sulci between them were
entirely effaced. On pursuing the examination, the explanation of
this state of things was found in the condition of the venae Galeni,
which were flattened, and contained no blood; the return of blood
through them had been obstructed by the pressure of underlying
disease, and dropsy of the ventricles had resulted. A few transpa-
rent and very minute granulations, which were only visible when
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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
adhesions. On further examination, this lobe was found to be the
seat of three distinct abscesses; two of which were situated between
a duplication of the deep folds which traverse the lower surface of
the cerebellum. It is important to remark, in reference to the his-
tory 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, of new for-
mation, to which a somewhat thick layer of concrete pus was adhe-
rent. These characters were best marked in the smaller of the two
abscesses, which, if any inference may be drawn from such appear-
ances, 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 gray
substance. The small portion of white substance still remaining
was broken up, and consisted chiefly of diffluent pulp. At one
point, corresponding to the root of the rhomboidal body, a small
extravasation had occurred. This abscess was lined by no mem-
brane, 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 ofthe right temporal bone.
The dura mater was here separated from the skull beneath by a thin
layer ofthe concrete pus lying upon thecarious 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
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of the tympanum was brought into view. This cavity was filled
with opaque lymph, of a reddish-yellow color, but on its removal
the proper bones and muscular apparatus of the ear were seen to
be still in place. The membrana 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 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 considerations:
and first as to the duration of the disease of the ear. Dr. Budd
informs me, that the earliest history he had of any affection of the
ear was, that two months before the fatal illness, the boy had been
kept from school for two days by a slight earache, but the attack
seemed to go off. This attack of earache followed an illness sup-
posed to be scarlatina, and it is probable that the attack was the
exciting cause ofthe 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 neces-
sary, could be given for believing that in this and many similar
cases, the veins were the channel of the mischief. That it should
have had (as under this supposition it would) to run counter for
some distance to the current of the blood is no real difficulty; since

23
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in the inflammation of the femoral vein which is set up by diseased
conditions of the uterus, and still more by intestinal ulcer, we have
undoubted and frequent examples of such a course; it would at the
same time 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 discoloration of the parts in many such cases, I
should suppose the putrefactive decomposition of the carious dis-
charges 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 evi-
dence that it is communicated by the bloodvessels; 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 pro-
duces death by causing suppuration of the lateral sinus, inflamma-
tion of the membranes of the cerebellum, or an abscess in the sub-
stance 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 earand head whenever the discharge
ceased for a time, such being the case at the period of application.
Leeches were applied to the mastoid process, and warm fomentations
o the side of the head, and mercury was given internally. On the

next day symptoms of meningitis having come on, the patient was
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taken into the house. He progressed favorably for some days; but
afterwards began 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 de-
scending 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 ofthe posterior portion of the temporal
bone; meningitis; obstruction of the right lateral sinus, either from
extension ofinflammation or from secondary purulent deposit; sub-
sequent coagulation of blood in the internal jugular vein; inflamma-
tion of its sheath, with involvement of the pneumo-gastric nerve,
especially the inferior laryngeal nerve (the phenomena of the irrita-
tion of this branch being, at any rate, more manifested than of any
other portion of the nerve).

" The correctness ofthe diagnosis was proved by thepost-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 interestingto 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 ofthe mastoid cells,
let me glance at a peculiarity sometimes met with in these cases,
viz., their being attended with symptoms exactly resembling remit-
tent 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 ofshiver-
ing, accompanied by pain in the left side of the head. At first the
paroxysms were rather irregular, but they soon assumed the form
of tertian ague, coming on every other day, at about the same hour:
the cold fit commencing at noon, and lasting about half an hour,
followed by a hot stage of somewhat longer duration, and terminat-
ing in a profuse sweat. In the intermissions the pain in the head
was trifling; there was no thirst nor heat of skin, but he did not
sleep. A tumor formed over the mastoid process of the left side,
and was opened, and a quantity of extremely offensive brownish
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pus sprang out with great force. This gave much relief. The bone
was carious ove*r 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 oftheir 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 construction 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 ofthe whole of the secreted matter
being discharged from the ear.

In childhood, before the mastoid process is developed, the rudi-
mental 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 occur-
ring 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 be-
fore 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 specimen illustrative of this
branch of the pathology of the subject will show, that had the por-
tion of necrosed bone, forming the outer wall of the mastoid cells,
been capable of removal during the life of the patient, the progress
inwards tothe 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 mem-
branes of the brain are affected, and frequently the mass of bone
comes away with but very slight cerebral disturbance. Indeed, as
a rule, when the portion of necrosed bone is detached, although it
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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 mem-
brana tympani, though the disease in the mastoid cells causes irri-
tation and catarrh of the dermoid meatus.

The following particulars relate to what may be considered one
of the most favorable 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 September, 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 ear, which being laid open, a portion of
dead bone was felt, which gradually became detached and was re-
moved. The discharge from the ear continued. On examination
ofthe right ear, the membrana tympani was absent, and the meatus
contained polypi. In the left ear, the membrana tympani was per-
forated; the mucous membrane of the tympanum was red, and
poured out an abundant discharge. Posterior to this ear was a
small orifice, through which, by means of a probe, dead bone was
felt. This was the upper part of the mastoid process, which, by
slow degrees, was detached and removed. After its removal, and
the constant use of the syringe and warm water, the discharge dis-
appeared.

A large number of cases, very similar in detail to the above,
might be added. Sometimes the head-symptoms are slight,at 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
ofthe bone. In many cases which have fallen under my notice, the
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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 por-
tion of the mastoid cells is unattended with any more serious dimi-
nution of the hearing power than that accompanying simple catarrh
of the mucous membrane of the tympanum, accompanied by partial
or complete loss of the membrana tympani. Paralysis of the portio
dura nerve is, however, a not uncommon result. This nerve, itwill
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 nerye.—Master C, aged 5, was brought to consult
me on the 8th of February, 1853. His history 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 membrane 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 paralyzed. The course
of treatment recommended consisted in the use of a syringe and
warm water daily, and in the administration of tonic medicines.
In the course of a fortnight, the portion of dead bone gradually
worked its way to the orifice of the meatus, and was removed; it
was about half an inch in length, and a 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 cells; severe cerebral symptoms; paralysis
of the portio dura nerve.—Miss J. S., aged 6|, 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
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the tube of each ear, but more abundantly from the left. The right
ear recovered, except a slight occasional discharge, but it was con-
stant 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 dulness ofhearing 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 consisted
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 process rarely
comes away in a considerable portion; and the outer surface is so
dense, that the only way in which discharge escapes from the inte-
rior is through a small fistulous orifice. The inner wall of the mas-
toid 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, doubt-
less, the difficulty ofits 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
very much diminish the aperture from the mastoid cells, a 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 promon-
tory, and effectually precludes the escape of the discharge.

It is unnecessary to repeat the remarks already made as to keep-
ing an opening in the membrana tympani. When that membrane
is evidently preventing the egress of the matter, and where the irri-
tation 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
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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 per-
formed this operation, but I should not scruple to do so in a case
where the life of the patient was threatened. Consideringthe large
extent of the mastoid cells, it appears to me that the best plan of
operating would be to use a trephine over the middle and posterior
part ofthe process, and to remove a portion of bone three-quarters
of an inch in diameter. It might be imagined, that when the dis-
ease has advanced so far as to produce coma, all attempts to give
relief by making an outlet for the matter would be ineffectual.
Such, however, is not the case; for in one instance related by Dr.
Abercrombie, a young lady, who had lain 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. Abercrom-
bie 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 secre-
tion, so as to bring back the ear to a more healthy condition, is
counter-irritation, combined with plans for improving the general
health. The following case thus treated is one of great interest, as
from the symptoms manifest when the 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 recommendation of
Professor Miller, of Edinburgh. The history of the case is, that
since a child, after an attack of earache, 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; between 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 gid-
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diness 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 laboring. He got home with difficulty; but, under the in-
fluence of rest and gentle purgatives, he speedily recovered. About
two months afterwards the giddiness returned, but in a more persist-
ent form, accompanied by double vision. He had a foul tongue,
palpitation, 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 re
curred, extending from the elbow to the fingers, and following accu-
rately the course of the ulnar nerve. At this time he was treated
with blisters behind the ears, but without much relief. A month
before the patient came to me he was under the immediate care of
Professor Miller, who stated that he was then relieved by food and
stimuli and the administration of tonics. In a day or two the symp-
toms assumed a pericranic character; they were also intermittent,
affecting the left side of the forehead, eye, and face, and were unac-
companied by stuffing of the nostril on that side. The treatment
was then changed to Fowler's solution, with an anodyne embroca-
tion ; and in ten days the pain, giddiness, and uneasy feelings in
the arm all passed away. At the time of my seeing him he com-
plained of occasional swimming in the head, pain in the ear, and
fetid discharge, together with a sensation at the back ofthe 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 abundant, 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 to-
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wards the promontory. The lower half of the membrana 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 deterio-
rated, 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 discharge from the
meatus was purely sympathetic, and the result of the internal irri-
tation : it certainly did not come from that 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 discharge began to dry up, the
power of hearing greatly improved, 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 fo» 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 ob-
servations on the relation between the presence of discharge from
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the ear and disease ofthe bone or brain. Patients sometimes 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 discharge is a valid cause
against insuring a life. No doubt a discharge from the ear should
always be regarded with suspicion; an opinion which is borne out
by an inspection of the following table, showing the relations be-
tween the duration of the discharge and the acute symptoms. The
cases are taken from a paper of mine in the Medico-Ohirurgical
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 cir-
cumstances 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, ofwhich
irritation the discharge is the symptom. Unless there were simply
some eczematous 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 symp-
toms of brain or cerebral irritation. Again, if the discharge 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 tym-
panum, 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; ifthere is no ulcer-
ation ofthe 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 prospect 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 discharge 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 DEAF-
NESS."

a. 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—COL.D AIR—COLD WATER. 3. FROM THE EFFECT OF MORBID POISONS—RHEU-

MATIC FEVER —TYPHUS FEVER—8CARLET FEVER—MUMPS—GOUT, h. 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 undulations
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.1 As some cases of deafness
dependent upon the derangement of the nervous apparatus con-
nected with the organ of hearing, appeared 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 ner-
vous 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.
(3.) Various poisons: as that of typhus, scarlet, or rheumatic

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 As I have nothing to add to the descriptions usually given of the anatomy of the laby-
rinth, I have not entered upon the subject.



368 THE DISEASES OF THE EAR.

(1.) Excess of mental excitement.
(2.) Physical debility.

(a.) DISEASES IN WHICH THE EAE 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 from 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 appa-
ratus 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 in 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.

The nervous apparatus ofthe 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 in-



369NERVOUS DEAFNESS.

stance 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 illus-
tration, 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 Eev. K. 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 fol-
lowed 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 singingnoise
in the head. On inspection, the hearing of the right ear was found
to have been wholly destroyed, and the membrana tympani pre-
sented 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 following
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 ear during a cold four years ago. In the same year he
fell from a phaeton, and was unconscious for some days. When he
recovered his sensibility, he found that there was a hissing sound,
like that from a teakettle, in the right ear, which was completely
deaf. During two years, however, subsequent to the accident, the
power of hearing gradually improved, so that the patient is able to
hear a loud voice with that ear. The noises still continue, and are
aggravated by wine, or by bodily or mental fatigue; when writing
or studying, these noises become overpowering, but in the morning
are much lessened. On inspecting the right ear, the air is distinctly
heard by me to enter the tympanic cavity, but the patient experi-
ences 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 ro-

24
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tundae) in the act of coughing, sometimes produces deafness; in-
deed, 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 previous 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 giddi-
ness, 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 con-
gestion of the nervous apparatus of the ear, the distressing symp-
toms of nervousness 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 tym-
pani muscle draws the membrana tympani and the membrana fenes-
tras rotundas tense; so that when the approach of a loud sound is
expected, it rarely injures the ear. On the contrary, however, when
both membranes are comparatively lax, the same sounds throw them
into very extended vibrations, and the fluid in the cochlea by the
magnified movements ofthe membrana fenestrae rotundas is so con-
cussed 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 cannon-
ade at land or sea, or the firing a single cannon, has produced the
injury; and others have occurred where an explosion of gas, thun-
der, a pistol shot, or even loud shouting near the ear, have resulted
in the same effect; but the most common cases are those which fol-
low the long-continued sport of shooting, where the deafness almost
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invariably occurs in the left ear, which is turned towards the gun
duringits explosion, and consequently receives the direct concussion.

The treatment in recent cases when the patient is suffering from
the immediate effect ofthe shock, consists in the removal of the con-
gestion by the application of leeches, or by cupping; by the admi-
nistration 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 in-
stantaneously followed by a hissing noise in each ear, but more es-
pecially 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 plasters 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 sea, when a cannon near where he sat was fired, without
his having any idea of such a proceeding being about to take place.
The concussion was immediately followed by a singing in the ears,
orrather about two yards from them, and a sensation as if water
were rushing through them. Since the accident, he has heard a
whisper very distinctly, 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
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practice as a hawker of fish. These noises come 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 ham-
mer; 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 thesymptoms were increased by any cause which increased a flow
of blood to the organ, I determined to treat the case as one of con-
gestion, and accordingly ordered the patient to apply twelve leeches
below the ear, followed by a cantharidine cerate dressed with ungu-
entum hydrargyra, 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 mea-
tus, 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 with-
out being obliged to give up."

Nervous apparatus of the ear injured by the explosion of bladders
of gas.—J. B., aged 64, was admitted under my care at 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 application 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 appa-
ratus was injured by shooting.

Deafness in the left ear, following shooting, and temporarily in-
creased by a day's sport.—F. F., Esq., aged 23, accustomed to
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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 natu-
ral 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 consisted 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 conges-
tion. 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 improvement which continued, with the excep-
tion 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 yet 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 symp-
toms indicated that a shock had been given to 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,
iudeed, 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 will
now relate one or two cases of the kind.

Concussion of the nervous apparatus of the ear by thunder; com-
plete deafness.—T. D., aged 80, is so completely deaf that he can-
not hear any sound. He states that, fifteen years ago, when in a
thunder-storm on the coast of Guinea, he was rendered thoroughly
deaf by a clap of thunder, and since then has not heard a sound.
On examination, an orifice was observed in each membrana tym-
pani. 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 membrana tympani was
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an orifice about two lines in diameter, the remaining portion ofthe
membrane being white, thick, and tense, and[ more concave exter-
nally 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 cannonading,
the only morbid condition that could be detected by me, on dissec-
tion, 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 shoot-
ing, also occur to operatives engaged in occupations involving very
loud sounds. Thus in a large factory for making steam-boilers, I
found a great number of men engaged in riveting the bolts, and
therefore obliged to work inside the boiler, who were very deaf. It
will be very interesting to ascertain by post-mortem inspection the
pathological condition of the ear when subjected to such loud
sounds, and some day perhaps the opportunity will be afforded me
of doing so.

(2.) The effect of the application of cold on the nervous apparatus
of the ear.

There are two classes of cases in which a diminution of the tem-
perature 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
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to and resulting from the congestion. In what the depraved action
consists, it is, however, difficult to determine. The congestion often
yields to the application of leeches; and the depraved action is fre-
quently diminished, 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 fol-
lowed exposure to cold air.

Total deafness in both ears following exposure to cold by sleeping
in the open air.—A farm-laborer, aged 28, was admitted under my
care at the St. George's and St. James's Dispensary, in June, 1850,
on account of complete deafness in both ears. He said that eighteen
months previously, after sleeping in an open cart in which he was
riding in the winter, a usual practice with him, intense pain came
on between the right temple and ear, which was relieved by the use
of veratrine ointment. About three weeks after the exposure to
cold the deafness made its appearance, at first for a day or two
only, and then disappeared; in the course of a few days, however,
it recurred with increasing intensity and once more disappeared.
This recurrence and disappearance ofthe deafness ending after a few
more days in total and permanent loss of hearing. At the present
time he cannot hear a gun, even if fired close to the 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. V., Esq., aged 49, consulted me in March, 1852. His
health was good, and his constitution strong. He stated that twelve
or fourteen years previously, while skating on a bitterly cold day, a
singing sound suddenly came on in the left ear, which has remained
ever since; being at times very loud, and then much subdued. A
few years after this exposure, the left ear became gradually dull of
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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 theright 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 othercases of injury produced by the application of cold air
to the ear may be briefly alluded to. The first was that of a gentle-
man, 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 unac-
companied with deafness, and are worse while in bed or reading.
At times they wholly disappear. The second case is that of a clergy-
man, aged 66, who having been exposed to cold in a railway car-
riage, 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 is increased, but is better rather than worse after
dinner. Complains of dulness of hearing, as general conversation
is not heard.

The 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 pre-
viously 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 tympani
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.
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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 keep-
ing up a slight discharge 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, 1853.
He said, that six years before, after bathing in a canal of cold fresh
water, he became rapidly deaf in both ears, and in the course of a
week was so deaf as torequire to be distinctly spoken to quite close
to him; complained from the first of buzzing noises and pulsations.
The deafness 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 altera-
tives, but without any beneficial effect.

(3.) Deafness produced by the action of morbidpoisons 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 fiftver, 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 disorgan-
ized, and the fluid in the cochlea and vestibule dark colored, 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.
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Noises and deafness after rheumatic fever.—Miss B., aged 36,
consulted me in 1851. She stated, that ten years previously she
had an attack ofrheumatic 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 appearance of disease, except a slight
dulness of the surface of the left membrana tympani. The treat-
ment consisted in applying mustard plasters and stimulating lini-
ments to the nape of the neck, and the ethereal solution of cantha-
rides behind the ears. The result of two months' perseverance was
such an improvement ofthe hearing power, that conversation could
be more distinctly perceived, and the watch could be heard at half
an inch from the right ear.

Total deafness following an attack of rheumatic fever.—Mr. M.
G., aged 17, a year and a quarter before consulting me, had a bad
attack ofrheumatic 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, anil 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 deafnessfollowing fever.—P. A., Esq., aged 49, consulted
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
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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 instantaneously. 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 either 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 has
gradually 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 been
snipped, with no effect except that of producing 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 dul-
ness 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 Eustachian 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 generally



380 THE DISEASES OF THE EAR.

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 para-
lyzed, and some, although it may be a very slight degree of hear-
ing remains, the only plan of treatment 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 '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 giverise to deafness and other pecu-
liar 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 thathe 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 dis-
tressing symptom had lately presented itself in the form ofa pecu-
liar 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 ex-
ternus was of a bright red color; the circumference of the mem-
brana tympani and of the long process ofthe 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.
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The hearing power was perfect. By what, therefore, could the dis.
tressing symptoms be caused ? Were they the result of congestion
of the nerve?—a condition which, it seemed to me probable, 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 experience in similar cases,
that pressure upon the external meatus so as to shut out or diminish
the sound in the meatuswould remove the symptom complained of,
I closed with my fingers each external meatus, and the unpleasant
symptoms at once 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 pur-
pose two leeches were applied below each ear, small doses of colchi-
cum administered, and strict attention to diet enjoined. The quan-
tity 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 disappearance 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 arising from 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 mor-
bid 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.
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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 ex-
citement 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 somereason or other, her nervous system was
not strong, and she was easily excited. On further questioning,
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 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 justafter 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 gra-
dually 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 sys-
tem 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 toolittle exer-
cise or not enough sleep; ventilation also may have been defective.
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In a depressed state of health from any of these causes, an appa-
rently slight additional cause may produce the injurious effects on
the nervous system which has been indicated. Sometimes there is
no diminution of the hearing power, and the patients complain not
of deafness, but rather of singing noises, which are increased by
any mental excitement. In some cases the noises are not constant,
but only appear after mental emotion; the slightest unpleasant
thoughts are sometimes sufficient at once to induce the noises.

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 applica-
tions 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 wiz-
zing sound, that suddenly changes to a series of sharp cracks, like
pistol-shots, followed by a rushing sound like the wind, or the es-
cape 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 in-
crease is usually some discomfort 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 than usual
when told that she was going to see a medical man; that they were
accelerated when entering my house and waiting in the dining-
room; and that they reached their acme of intensity after the ex-
citement attendant upon my examination of the ears, and question-
ing her about the symptoms. The important problem for consider-
ation is, can the ears be improved? So far as my present expe-
rience 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 benefited by measures calcu-
lated 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 mem-
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brane of the fauces red, thick, and rugous. The sub-maxillary
glands were somewhat enlarged, and she had been subject to glandu-
lar 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 governesses, one being for languages. She devoted between
eight 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 fat not being able to accomplish as much as she desired.
On examining the ears, a slight dulness 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 consider-
able 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 de-
voted 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 deafness was very con-
siderable, and increased greatly at times. Under the circum-
stances, another consultation took place, at which I clearly traced
the attacks of increased deafness to more than usual nervous ex-
citement 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 satisfactory.

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 system never was
strong, but underwent a severe shock, about the commencement of
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the period mentioned, from the breaking off of a matrimonial en-
gagement. With the continuance of the mental sorrow the deafness
and noises had gradually increased, and were always accelerated
after much mental dejection.

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 despon-
dency, 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 and head, dulness of hearing followed, 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 extraordinary 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 the 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 sub-
jected 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 inthis class of cases is sometimes
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 whichexcited his interest,he became sothoroughly
deaf as not to be able to hear a sound, and wouldremain so until the
excitement vanished, when his hearing would return.

25
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(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 overtasking the body; but from the data
before me, perhaps those of the class now to be considered are
the most common. They occur in both sexes, but are more fre-
quently 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, wfch di-
minished hearing power, come on, but disappear after rest. Other
cases, and even some of those which come on suddenly, may, how-
ever, 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 nurse-maids 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 of 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 hear-
ing, but often by singing and other sensations in the ear, and some-
times by severe pain, like tic douloureux. 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 previous or present indigestion. Generally, no un-
healthy 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
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ear arising from bodily debility, consists in imparting, by every
possible means, strength to the general system. Exercise in. the
open air, a due amount of rest and sleep, well-ventilated rooms by
day and night, abundance of nutritious food, stimulants in modera-
tion, tonics in the shape of quinine, bark, creasote, &c,
should be prescribed; while locally, gentle stimulants should be
applied over and around the ear. I have never found the vapor
ofether 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 favorable to their em-
ployment. 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 follow-
ing 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. Pie ap-
peared to be in tolerable health, and was at school in the neighbor-
hood of London. No cause could be assigned for the affection, which
had so far advanced as to cause him great discomfort from his ina-
bility 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 ofany other disease, nor
was there any appearance 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 particulars as to his
mode of living. On the most minute questioning no sufficient cause
could be detected, except that, being very desirous 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



388 THE DISEASES OF THE EAR.

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 bed at eight o'clock, and sleep until he awoke of
his own accord. The result was, that for several successive nights,
he slept for fourteen hours, and by degrees the number was reduced
to ten, which was his usual allowance for three weeks, at the end
of which time he returned to me, when, to the gratification of all,
it was found that his hearing was nearly restored, and he was no
longer styled " the deaf boy" at school. This patient has been seen
by me twice or thrice since, at considerable intervals, in conse-
quence 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 complete deaf-
ness 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 confinement, previous
to which her hearing was still perfect, she suffered a good deal from
exhaustion, and this was followed by a great degree ofdeafness, 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 con-
finement in India, amounting in all to four, the deafness greatly
increased, and after each recovery became more permanent, until,
on the last occasion, she remained as deaf as at present, when she
is obliged to have recourse to signs. Indeed, she has never heard
the voices of her younger children, and can only by the movements
of their lips 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,
that when he consulted me I was obliged to speak very distinctly
within a yard of his head. He complained of constant loud singing
in the ears, which was increased by the slightest exertion. On ex-
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amining the ears, no alteration from the normal condition could be
detected, and the Eustachian tubes were in a natural state. The
treatment consisted in sending the patient to the seaside 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 seaside 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 ex-
haustion 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, accom-
panied by noises, sometimes like a kettle singing, at others, like the
ringing of bells. On recovering his health, he found himself per-
fectly 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 singing came onin the right ear, with loud noises,
like the ringing of bells, and were accompanied with so serious an
amount of deafness, that he required tobe 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 hospi-
tal, at the end of six weeks, to use his own words, he "at times
hears quite nicely."

Several cases ofa similarcharacter mightbe cited,in whichequally
favorable results followed the administration of strychnine, in doses
varyingfrom one-thirtieth to one-twentieth of a grain, twice or thrice
daily; and in some instances, where neither quinine nor strychnine
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were of any benefit, doses of creasote, or of morphia, or of both to-
gether, were productive of great improvement.

Nervous deafness relieved by creasote and morphia.—Miss M.,
aged 29, in good health, but very easily excited, consulted me in
January, 1859, on account of deafness. Four years previously her
left ear gradually became deaf, accompanied with noises very diffi-
cult 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 deafness 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 ofthe deafness, and she had been told that her case was in-
curable. 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 gene-
ral conversation. On examination, each membrana tympani had a
perfectly naturalappearance, 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
creasote and morphia, in doses of two or three minims ofthe former
to one-twelfth ofa 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, ex-
ercise, and diet, were resorted to, and at the end of the treatment
the hearing power was so greatly improved that she could both hear
and take part in general conversation.

Cases ofnervous affection of the ear sometimes occur in whichthe
chief symptom is pain; the treatment does not differ from that of
the last class of cases.

Pain in the left ear, accompanied by diminished power of hearing,
following over-fatigue.—Miss T., aged 25, pale and not strong, was
brought to consult me, in May, 1856, on account of a pain in the
left ear; this pain had made its first appearance about a year before,
after the patient had undergone considerable fatigue by attending
several evening parties in succession, and remaining very late; and
the pain was much accelerated by any cause whichproduced fatigue.
The hearing power was very slightly affected; and as the other ear



391NERVOUS DEAFNESS.

was perfect, no complaint was made respecting the hearing. On
examination, the organ appeared to be quite healthy; and feeling
that the pain arose from deranged action of the nerve consequent
upon debility, quininewas prescribed internally, and mild stimulants
applied over the ear and down the spine. This treatment was fol-
lowed by considerable success, as the pain disappeared in thecourse
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.

1stthe cases hitherto described of disease extending fromthe tym-
panic cavity to the brain, the upper osseous wall of the tympanum
was the part affected, and the medium through which disease ad-
vanced to the middle cerebral cavity. There is, however, another
medium by which disease may be conveyed from the tympaniccavity
to the brain; and that is through the labyrinth. When it is re-
membered that at the inner wall of the tympanum a delicate mem-
brane (membrana fenestras rotundas) 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 natu-
rally be inferred that disease in the tympanic cavity would fre-
quently advance to the labyrinth. The occurrence is, however, in
fact, very rare, for this reason, that ulceration of the mucous mem-
brane 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 ex-
ternal semicircular canal, where it bulges into the tympanic cavity,
and is covered by the tympanic mucous membrane. When suppu-
ration takes place in the labyrinth, the disease readily advances
through the cribriform floor of themeatus auditorius internus to the
auditory nerve, and thence to the base of the brain and medulla
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oblongata. In certain cases purulent matter is effused beneath the
arachnoid over the whole surface ofthe base of the brain, surround-
ing the nerves in their cranial course; and the substance of the pons
Varolii or medulla oblongata may be destroyed byulceration, 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 oc-
curred to my friend Mr. Hinton, who kindly placed the preparation
in my museum. It was of a man set. 55, who suffered from a dis-
charge 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 ofLondon: —
Extraction from the left ear ofa boy ofthe greaterpart of the petrosal

portion of the temporal bone, including the meatus auditorius in-
ternus 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 otorrhcea
affecting both ears. The disease succeeded a severe attack of scar-
let fever, which he had two years and a half ago. From the right
ear the discharge of pus was not of great amount. The left ex-
ternal ear projected considerably beyond its proper level, and an
irregular piece ofbone, surrounded with fungous granulations, pro-
truded 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 com-
pletely deaf in both ears.

"On the 3d of August, he was put under the influence of chlo-
roform, 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 the dressing
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forceps; and after it had slipped once or twice, owing to its hard-
ness and smoothness, it was extracted by employing force and a
twisting motion, so as tofavor 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 cicatrized. No
outward 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, orrhomboidal figure; it mea-
sured 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 recognized to be the meatus audito-
rius 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 detach-
ing 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 around to view it in its opposite aspect, the side then exposed
was seen to be the internal wall or boundary of the tympanic cavity;
it was easy to distinguish the " promontory," having above it the
"fenestra ovalis," and below it the "fenestra rotunda;" the two
latter openings were broken and irregular, and through the enlarged
holes thus produced the interior of the "vestibule," with its fossse,
the cochlea, modiolus, and lamina spiralis, somewhat injured, were
seen. At the posterior part of the specimen portions of the semi-
circular canals, broken off near their junction with the vestibule,
stood up distinctly into view.
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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 examina-
tion of one of the most extraordinary pathological dissections of
diseased bones perhaps in existence, consisting of the entire in-
ternal 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 dis-
charge from the ear. This discharge, 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&f
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 semi-
circular 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 ofMarch, 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 appearance 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 suffered
from a severe attack of pain in the head, which ceased on the
occurrence of an increased quantity of discharge. Nothing par-
ticular happened further until ten days previous to my visit (except-
ing 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
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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, par-
ticularly at times, but talked quite sensibly; the right facial nerve
was paralyzed; 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 gray powder, with three grains of
extract of henbane, were administered every two hours.

-March 29th, 9 p.m.—The mercury has already caused great ten-
derness of the gums. The symptoms have materially increased;
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 relapsed into a state of
incoherency. Pulse as yesterday; respiration oppressed and low;
face and head congested and blue; discharge from the earabundant
and fetid. Leeches were applied below the ear.

March 30th.—Slightrelief followed the application of the leeches,
but the patient soon grew rapidly worse. The right side of the
body became paralyzed, the breathing stertorous, and the face livid.
Insensibility gradually came on, and he died at 6 p.m.

Autopsy, twelve hours after death.—With the exception of a large
quantity of chocolate-colored fluid in the lateral ventricles, the
cerebrum was healthy, as was also the cerebellum. The arachnoidal
surface of the dura mater, covering the superior and mastoid sur-
faces of the petrous bone, was in a healthy state; but upon removing
it from the bone, over two small portions of both surfaces, it was
found to be softer than natural, and these soft portions covered
apertures in the diseased bone. The appearance 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 dis-
ease at its base. Purulent matter was deposited beneath the arach-
noid, from the roots ofthe olfactory bulbs, anteriorly, to the medulla
oblongata, posteriorly. In some parts this pus was of a dark color;
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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 Varolii, 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 ofthe 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 auditorius internus was observed to be softened and de-
tached 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 poste-
rior 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 ofthe 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 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-colored pus, having
a fetid odor; the semicircular canals were also full of similar mat-
ter, and the osseous wall of the superior canal was carious at two or
three points. This purulent matter extended from the vestibule
and cochlea to the meatus auditorius internus. While carefully
examining the external semicircular canal, where it makes a bulging
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in the tympanic cavity, a small carious aperture, not larger than a
small pin's head, was detected in it, which contained fetid pus, and
was the ODly medium through which disease could have been trans-
mitted from the tympanic cavity to the vestibule.

Fig. 99.

Caries of the External Semicircular Canal. A bristle is placed through the aperture in
the Semicircular Canal, showing the communication between the Vestibule and the
Tympanic Cavity ; the upper wall of the Tympanum has been cut away.

I have described this case as one of disease originating in the
tympanic cavity, and extending thence to the vestibule inwards,
and to the meatus, outwards. The grounds for my belief that the
disease originated in the tympanic cavity are 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 instance, 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 unde-
tached 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
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upon, and, instead of ulcerating and allowing the matter to escape
externally, became itself much thickened and veryrigid; the secre-
tion 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 de-
stroyed, 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 tympa
num to the labyrinth. In this instance, the medium of communica-
tion 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 dis-
ease to the labyrinth through the fenestra ovalis.—James Warner
Smith, aged 17, a sailor, was admitted into the Charing Cross Hos-
pital, 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 acci-
dent, and the quantity of discharge increased. There have been
many attacks of pain since, and occasionally a sanguineous dis-
charge. 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 intolerance of light was
also observed. An abundant offensive discharge proceeded from
the left ear; but there was no tenderness 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 subsided, except
in the right eyelid. Calomel and opium were administered.
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Januarjr 22d.—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 exceedingly
drowsy, and is roused with great difficulty. The movements of
the limbs and their sensation unaffected. The pupils acted pro-
perly.

February 1st.—The drowsiness has vanished; has had no deli-
rium ; and has passed a good night; but still complains of consi-
derable 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. He was quite sensible before he
died.

Autopsy, thirty-six hours after death. — On removing the dura
mater, the surface of the arachnoid was observed to be remarkably
dry; the vessels 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; in the posterior
corner of the right, and in the inferior of the left, were two patches
ofbright 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 coagu-
lum. The commissura mollis was broken down. Surrounding the
lower part of the commissure 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
ofthe 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 dis-
ease. On examining the cavity of the ear, the membrana tympani
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was found to have been destroyed by ulceration, and all the ossicles
had disappeared. The tympanic cavity was full of the most offen-
sive 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 tumefied, and of a dull livid color, the diseasehaving 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 accumulation
ofthick masses of it in the cavity ofthe tympanum. It is far from
improbable that, in cases of ulceration ofthe 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.

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 re-
cord of this peculiar form of the disease, brief particulars 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 of 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 ofseven, but from what cause was not known. Two
or three months previous to her death, she became affected with a
severe headache, for which a blister was applied at the back of the
neck. Nothing serious, however, was thought of the matter until
the 17thDecember, 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 paralyzed, and there was severe
pain down the spine, which was attributed to a fall received when
getting out ofbed. The pulse did not warrant active depletion, but
two or three leeches were applied behind the affected ear; a large

26
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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 intol-
erable 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 ulce-
rate. 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 ad-
ministered.

December 19th.—She has slept better, and remained somewhat
improved until five or six in the evening of the 21st, when she
was suddenly seized with coma, and continued in that state until
the following morning, when she died.

Autopsy.—On examining the brain, slight sub-arachnoid effusion
and vascularity of its surface were found, as also some increase of
vascularity in the interior; but there was no effusion in the ventri-
cles. An abscess was discovered in the tympanum and labyrinth,
and there was a counter-abscess about the size of 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 adjoin-
ing 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 communi-
cated the disease to the base of the brain.

The remaining case is taken from M. Itard's work,1 and is as

1 Traite des Maladies de l'Oreille, 1821. Tome i. p. 254, Obs. 22.
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follows: A man, aged 22, five weeks before his death, complained
of toothache: 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 sub-
stance, were a number of small purulent deposits. The cerebellum
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. *



CHAPTER XVII.

MALIGNANT DISEASE OF THE EAR.

ORIGIN IN THE MUCOUS MEMBRANE OF THE TYMPANUM—DESTRUCTION OF THE PETROUS
t

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 expe-
rience and the aid of published cases permit meto judge, it appears
most probable that the part of the ear in which malignant disease
usually originates, is the mucous membrane lining the cavity of the
tympanum. After the diseased growth has destroyed the mem-
brana tympani, it advances throughthe external meatus to the outer
orifice, where it shows itself in the shape of a small tumor, which
has sometimes been mistaken for a polypus, and the removal of
which has caused hemorrhage and an aggravation of the symptoms.
At the same time that the disease advances outwards, it also en-
croaches upon the whole of the parts surrounding the organ of
hearing. The osseous wall of the meatus externus and of the tym-
panic 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 tumor
advances into the cavity of the skull, where it destroys life, either
by its pressure upon the brain or its bloodvessels, 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 ages
of the three patients to whose cases reference is about to be made,
were respectively 3, 18, and 35; the progress is very rapid gene-
rally, and forms a marked contrast with those cases of chronic
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disease of the ear advancing to the brain, to which attention has
hitherto been drawn.

Sophia W., aged 35, a single woman, wasadmitted 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 in-
creasing 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 tumor 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 tumor beneath
them. The left portio dura nerve was completely paralyzed; there
was much pain of a pricking and shooting character complained of
in the region of the tumor, and this at times extended inwards to
the brain. The treatment 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 admin-
istered, and the general health supported; the meatus was frequently
syringed with warm water, and emollient applications made to the
tumor. These remedies, however, led to very transient amelioration
of the symptoms; though the pain would sometimes 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 23d of October, she did not com-
plain more than usual of the pain in the face and head, but on the
24th and 25th there were symptoms ofconsiderable cerebral conges-
tion ; she wandered a good deal, and thehead was evidently a source
of great distress to her. The symptoms of congestion gradually in-
creased, and she died on the 28th of October.

Autopsy.—The integuments of the external ear, and those cover
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ing the tumor, were red and tumefied. Upon reflecting the ear and
the integuments from the tumor, a large mass was exposed, which
extended from the posterior part of the mastoid process, posteriorly,
tothe 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 tumor was intimately connected with the integuments,
and of areddish-white color. It presented different degrees ofcon-
sistence, being in front, where it surrounded the ascending ramus of
the lower maxilla, quitehard and firm like thepancreas, 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 tumor contained
small spiculas of bone. The mastoid process was involved in the
disease, and was deduced to some detached masses of bone in the
middle of a portion of the tumor. 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 membrane, having a dark livid
hue, with distended bloodvessels, 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 connection with the squa-
mous. The tumor had advanced inwards to the cavities of the
cerebrum and cerebellum, through the aperture formed by the
destruction of the squamous and petrous bones. In the middle
cerebral fossa was a reddish-white tumor, of about the size of a small
pear, which consisted of two portions, one below, and the other
above, the dura mater. The part belowthe dura mater was directly
continuous with the external tumor, 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 tumor by
bloodvessels only. The upper part of this portion of the tumor
was adherent to the lower surface of the left middle cerebral lobe,
which was softened to the depth of half an inch. The part of the
tumor posterior to the petrous bone, and 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 circula-
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tion of the lateral sinus. The whole of the cerebral veins and
sinuses were very much distended with dark-colored 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 tumor by the aid of the microscope, theharder
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 dis-
ease originated in the tympanic cavity. It will have been seen that
the seat of the pain when first complained of, was the ear. This
was followed by a growth from the meatus, similar to a polypus, and
then by paralysis of the portio dura nerve. From this centre the
disease seems to have spread in all directions, destroying every
structure which it approached. In the preparation, a large portion
of the osseous wall of the cranium is seen to be absent, so that, by
pressing upon the tumor 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 tumor, hot
fomentations and the administration 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 re-
frained from that are calculated to aggravate the disease, and no
operation will be attempted. In the case in question, it is possible
that the removal of part of the tumor, which wras 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 dis-
tinguishing between an ordinary polypus growing from the walls of
the meatus, and a portion of tumor 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 ofencephaloid tumor when it exists
and gives off secretion. Again, in cases of polypus growing from
the external meatus, there is very rarely any tumefaction of the
ear or integuments, such as is found in malignant disease. The ob-
servation, so frequently made by me, may here be repeated, that as
polypoid growths are so often symptomatic of the existence of irri-
tation within the tympanic cavity, and are sometimes coexistent
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with disease of the bone, great caution should always be used pre-
vious to proceeding to extirpation. By referring to a very interest-
ing 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 med-
dling 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 tumor 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 follows:—

" A strumous lad, aged 19, was knocked down by a cab nineteen
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 ap-
peared as though pushed away from the side of the head. He ex-
perienced great difficulty in swallowing solid food, and was also
unable to speak.

" About two months before his death, the swelling began to fun-
gate and slough, profuse hemorrhage occurred at intervals, 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
hemorrhage 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.
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The softening was, without doubt, occasioned by the upward pres-
sure of a hard scrofulous-looking mass, attached to the petrous
portion of Che temporal bone, through the intervention of the dura
mater, from which it seemed to spring. The mass pressed upon the
bone below, and appeared as though inclined to force its way down-
wards, 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 below), the surrounding parts being very hypertro-
phied ; no vestige of meatus or mastoid cells could be discovered;
the lateral sinus was filled by a coagulum."

Fig. 100.

From the history of the case just cited, and an examination 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 deaf-
ness. If the preparation be carefully inspected, it will be seen that
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the largest amount of destruction, and the most marked appearance
of disease, are around the tympanic cavity; from which the pro-
gress seems to have been downwards 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 ofthe disease externally, and the inter-
nal 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 haematodes. 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 tumor ap-
peared surrounding the ear, and which speedily ulcerated, dis-
charging a large quantity of fetid bloody matter; hemorrhage also
frequently occurred. The child died within fifteen weeks after the
appearance of the disease. On a post-mortem examination, the
tumor was found to be as large as the child's head; externally it had
caused the destruction of the condyloid process of the lower jaw;
the zygomatic process was also gone. The tumor had advanced
inwards, destroying the whole of the petrous bone, and extended
upwards, through a large orifice in the squamous bone, so as to
form a depression on the middle lobe of the brain, which was in
other respects quite sound.

As bearing upon the subject, I may as well give briefly the par-
ticulars of a case of disease of the petrous bone which occurred in
the practice of Mr.Part, of Camden Town, to whom I am indebted
for the preparation. The patient was a clergyman, aged twenty-
five, subject for five years to a discharge from the right ear, with
occasional pain. A year before his death an abscess broke behind
the ear, wrhich 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
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basilar process of the occipital and of the sphenoid, were found de-
generated 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 con-
verted 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, ofBirmingham, in the Association Journal, for March
31st, 1852, of which I will give a few particulars.

Mrs. P., aged 66, was attacked, about nine months before her de-
cease, with pain in the right ear, attended with swelling. A fort-
night afterwards, she struck it against a bracket; the swelling broke,
and the ear discharged. The discharge and pain continued, and
paralysis of the portio duraensued, while the power of hearing dis-
appeared. At the time she was seen by Dr. Russell, there was in-
tense pain in the ear; mania, coma, 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 ofitching. 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 de*bris of sloughy cerebral tissue. There were about two
drachms of thin, purulent fluid at the base of the brain. This spe-
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cimen, which through the kindness of Dr. Russell I had an oppor-
tunity 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 application of leeches,
and in attempting to allay the pain by the administration of mor-
phia.



CHAPTER XVIII.

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 CONDITION OF THE
EAR IN THE DEAF AND DUMB, AS REVEALED BY DISSECTION—THE MODE OF EXA-
MINING A CHILD SUPPOSED TO BE DEAF AND DUMB—ON THE MEDICAL TREATMENT
OF THE EARS OF THE DEAF AND DUMB—THE AMOUNT OF HEARING POSSESSED BY
CHILDREN USUALLY ACCOUNTED DEAF AND DUMB—OF THE EDUCATION OF THE DEAF
AND DUMB J WITH CASES.

The number of deaf-mute children examined, and from whom
the facts in this chapter were obtained, amounted to 411. Ofthese,
313 were congenital cases, and 98 were the effect of different dis-
eases acquired subsequent to birth.

I. 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 detailed 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 estimate
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, hydrocephalus, 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 appearance,
although it is often very slight. Thus, in only 197 out of 411
patients were the ears healthy. The following table shows the con-
dition of those ears that were not healthy:—

In 66 the surface ofthe 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 earand perforated

in the other.
1 the membrana tympani was natural in one ear and the meatus

full of cerumen in the other.
1 the membrana tympani was fallen in in one ear and dull in

the other.
1 the membrana tympani was absent in one ear and the meatus

contained a polypus in the other.
1 the membrana tympani was very concave in one ear and had

fallen inwards in the other.
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In 1 the membrana tympani was natural in one ear and very con-
cave 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 ab-
sent in the other.

It is interesting to observe the difference between the condition
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 membrana
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 per-

forated.

172

The following was the condition of the ears in the 141 congenital
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 membrana

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.
4 " " " " and the meatus full of

cerumen.
4 " " " opaque.
4 " " " concave.
2 " " " concave and opaque.
2 " " " 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 " " " 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 concave,

and in the other it had fallen in towards the promontory.

(/.) In the single instance in which short sentences were heard
and repeated, the membrana tympani was dull.
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The condition of the ear in the 98 acquired cases ofdeafness.
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. Ofthe 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, there-
fore, that in the majority of cases of deafness from scarlet fever, the
effects ofvery 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
hearing 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 catarrh
ofthe 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:—

27
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In the single individual who heard a clapping of the hands, each
membrana tympani was absent.

Of the Jive who heard a loud voice :—
In 1 the membrana tympani was fallen in.

2 " " " perforated,and there was a poly-
pus 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 cases of deafnessfromfever:—
(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 polypus; in left ear the membrana

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 mem-

brane 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.



ON THE DEAF AND DUMB. 419

In the single instance in which a loud voice was heard, each mem-
brana tympani was opaque; and in the case where the patient tried
to articulate words after the speaker, each ear was apparently
normal.

Condition of the ear in the four cases 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, membrana

tympani dull, and fallen in.

(b.) In the patient who heard a clap of the hands, each membrana
tympani was thick and white.

Condition of the ear in the 35 cases of deafness produced by va-
rious diseases, as teething, convulsions, hydrocephalus, a fall, fits, a
fright, &c.:—

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 twowas it
perforated: thus showing a marked difference between the effects
of these diseases and those of scarlet fever; whereit will be remem-
bered 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.
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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
was absent.

In the case where the clap of the hands was heard, each ear ap-
peared to be natural.

(b.) Of the three who heard a shout:—

1 appeared to be natural.
In 1 each membrana tympani was opaque.

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 membrana

tympani of one ear was opaque, and it was perforated in the other.

III. ON THE CONDITION OF THE EAR IN THE DEAF AND DUMB, 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 deductions as to the condition of
the ear in deaf-mutes. I purpose now to give the details of five
dissections performed by myself, and to follow them with a tabular
view of the morbid appearances found in all the other dissections
of similar cases that have been met with by me.

Dissection 1.—A woman, aet. 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
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me, immediately after the death of the patient, by the late Mr.
Crosse, of Norwick.

Bight ear.—The meatus externus, membrana tympani, and the
tympanic cavity were in a healthy state. Labyrinth.—The anterior
limb of the superior semicircular canal communicated with the ves-
tibule, but was rather larger than natural, and its shape somewhat
irregular. Examined as it passes inwards, it was observed to ter-
minate 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 part of the canal was of an ivoid whiteness, and could be
distinctly distinguished from the surrounding bone. The greater
part ofthe posterior semicircular canal was absent, its anteriorand
posterior extremities presenting two cul-de-sacs, half a line in length.
The external semicircular canal, the vestibule, and cochlea, were in
a normal state.

Left ear.—The superior semicircular canal is in the same incom-
plete 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.

Bight ear.—Meatus externus in a natural state, excepting that
one part ofthe osseous parietes was quite rough. Membrana tym-
pani 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 mus-
cles 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 to be more likely to be correct, as she pro-
nounced 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,
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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 ofmaking this dissection, I
am indebted to Dr. Ormerod, of Brighton. The ears were 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-colored blood. The petrous
bone was so intensely hard, that it could with difficulty be cut by
the bone forceps. The cochlea, to the naked eye, had a natural
appearance, and submitted to microscopic examination, no deviation
from the normal structure could be detected, excepting in that por-
tion 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, presented a mass of solid bone filling
up the scala tympani, and concealing from view the membrana
fenestrse rotundse; 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 mem-

brane of the tympanum thick and red, as in the right ear. The
semicircular canals contained more otoconie than natural, and espe-
cially the posterior one, which, at its junction with the posterior
limb of the superior canal, was wholly distended with crystals for
the extent of half a line. The lamina spiralis of the cochlea was
of a deep red color, and blood was effused in both scalse. 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 ears in deaf-mutes, as
revealed by various reported dissections, is shown.
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A TABULAR VIEW OF THE CONDITION OF THE EAR IN THIRTY-SIX
DISSECTIONS OF DEAF-MUTES.

Meatus Membrana _
T v ■ »u nr«__« Name of

Externus. Tympani Tympanum. Labyrinth. j Nerve. observer.

Absent.

Absent.
Absent.

. . .#

Destroyed.

Do.
Partially
destroyed.

Do.

Do.

Containing vege-
tations from the
mucous mem-
brane ; ossicles
absent.

Do.

Containing sorofu-
lousmatter.

Containing calca-
reous concre-
tions.

Full of gelatinousj
matter.

Containing a yel-
low fluid.

Anchylosis of
stapes to fenestra
ovalis.

All the ossicles
wanting.

... I

... i

Full of gelatinous
matter.

Vestibule full of
caseous matter.

Cochlea consisting
of only one turn
and a half.

Vestibule, coch-
lea, and semicir-
cular canals ab-
sent.

Semicircular ca-
nals wanting.

Itard.

Fabrioius.

Do.

Itard.
Do.

Do.
Mr. Cock.

Do.
Do.

Itard.

Do.

Rosenthal.

Valsalva.

Reimarus.

Dr. Haighton.

Mundini.

Meckel.

Murer.

As soft as
mucus.

Harder
than

natural.

* 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
Externus.

i

Membrana
Tympaui.

Partially
destroyed.

Destroyed.

Tympanum.
*

All the ossicles
wanting.

. . .

Mucous
membrane thick.

Labyrinth.

Two of the semi-
circular canals
imperfect.

Do.

Fenestra rotunda
closed by bone in
each ear.

One semicircular
canal incomplete
in one ear only ;
the other ear
healthy.

Aquaaductus vesti-
buli very large.

Semicircular ca-
nals absent in
one ear.

Filled with caseeus
matter.

1
A portion ofone of

the membranous
semicircular ca-
nals filled with
otoconie.

The superior and
posterior semicir-
cular canals in-
complete in right;
ear; the superior
incomplete in the
left ear.

Membranous semi-
circular canals
absent.

Lamina spiralis <
near the vestibule
filling the seala
tympani.

Nerve.

Atrophied.
Indurated.

Wanting.

Very hard.

Half its
usual size.

Atrophied.
Compressed

by a tumor.

Otoconie ob-
structing

the canals.

Name of
Observer.

Mr. Cock.

Do.
Sylvius.

Arneman.

Morgagni.
Mr. Cock.

Dr. Thurnam

Dairymple.

Rosenthal.
Murer.

Dr. Haighton.

Hoffman.

Duverney.

Author.

Do.

Do.

Do.

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 permitted 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 favor of 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 toutter
short words by simply imitating the movements of the lips of the
parent, or nurse, without the exercise ofthe sense of hearing. The
plan adopted by me to ascertain whether a young child is deaf con-
sists, 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 any symptom of
hearing, by suddenly lifting up its eyes, turning round, or starting,
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it must be concluded that it is wholly deaf; but if, on the contrary,
it looks up each time the surgeon shouts, orturns 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 snp-
posed that the nervous apparatus is either incomplete or much dis-
organized, 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 itwill 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 de-
velop it. Where the child is evidentlyborn 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 mem-
brana tympani, or the mucous membrane lining the tympanum, 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 tym-
panic mucous membrane, it is desirable for the ears to be syringed,
and occasionally witha weak astringent, so as to prevent the mem-
brane 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 considered
to be wholly deaf, and consequently educated as deaf-mutes, shows
that a large proportion are not totally deaf, but that, on the con-
trary,certain sounds are distinctly heard. Thus, itwill 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 perceptible, 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—t. 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 classi
fied 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.
I 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 particularized as follows:—

Arising from scarlet fever, 9:—
1 hears a clapping of the hands.
5 hear 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.

VII. 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 thepower of hearing.

It would be very interesting to know how far the facts respecting
the hearing power of so-called deaf and dumb children, cited in a
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previous part ofthis 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," 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 Institu-
tion, steps taken to improve the hearing power might be productive
of the most valuable results; especially as my own limited experi-
ence 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 category ofthe 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 im-
prove 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 improvement 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 prevention of
pulmonary diseases, as well as for the improvement of the general
health, by expressly exercising the organs of respiration; 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 conti-
nental physicians, they have hitherto had less than their due in-
fluence, and the principle as such is little recognized or brought
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into general application. In truth, common usage takes, for the
most part, a directly opposite course, and, under the notion or
pretext ofquiet, seeks to repress all direct exercise of this import-
ant function in those 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 ofthe sounds produced by deaf-mutes arise from the im-
possibility 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 conversation. 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 move-
ments she saw. Upon examination, having found that the voice
was heard when spoken into the ears, I recommended counter-
irritation and the use of a long elastic tube. At first she could
hear only for from three to five minutes at a time. In a fortnight
there was decided improvement in the hearing power, and she began
to experience a painful sensation 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
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herself. Then very simple sentences were tried; which she heard
and understood when spoken to through the tube in the ordinary
way of conversing, and replied by speaking through the tube her-
self, 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 articu-
lation ; her mind, too, had come out so. During the three weeks
she was from home, she had a complete holiday (e. 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 steadily on with the use of the
tube. Latterly,"—this was wrtiten on February 2d—"for some
weeks, I have talked through the tube daily an hour divided into
three or four intervals. Two or three times, when much amused,
she bore its use, without fatigue, half an hour at a time, and she
said she could have borne it longer. Even when she has had a
difficulty in comprehending what was said, I have never allowed her
once to see my lips while talking through the tube. We spelt the
words which she could not make out, and she never once failed to
find them out by the aid of the ear alone. One afternoon she could
not understand a single word of sentences she had distinctly heard
in the morning. By degrees, however, 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 mistakes. Not long ago, she said, ' That tree is
a great assortment for the birds,' meaning 'resort for.' At another
time she said, ' I hope you will not think me liberty,' meaning, ' I
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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 expressing sur-
prise that she could understand what she never could comprehend
before. She now quite distinguished between my mode of pro-
nouncing 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 im-
provement. A lady saw her the first time in the beginning of
August last, and she sawher 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 favor 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, set. 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 satisfac-
tory. In about four months I received the 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
continues, although slowly, which perhaps is the best and surest."
The patient herself writes: "I cannot tell how much I have im-
proved in hearing, reading, and speaking; but I now read much
better, and I know the numbers very well by the tube. 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 glad of it."
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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 in-
tense inflammation of the mucous membrane lining theleft tympanic
cavity. At the time of my seeing the patient, the inflammation had
extended internally as far as the labyrinth, and the power of hear-
ing 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 opposi-
tion at the supposed utter uselessness 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 con-
dition of the membrana tympani and mucous membrane of the tym-
panum, and also from the weak state ofthe nerve itself, I determined
to try a plan oftreatment 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 im-
provement of the condition of the drum, as also of the mucous
membrane ofthe tympanum, by remedial applications. The former
of these objects was attempted at once with a most satisfactory re-
sult, 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 con-
sidered "lost," became, in the course of eighteen months, so im-
proved, that for a long time previous to his death, he could hear a
voice speaking near to the 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

28
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no good would have resulted from the treatment, if the nervous ap-
paratus 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 tfSfi.

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 service-
able : they are also equally advantageous in cases of partial anchy-
losis 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 convolu-
tion which passea 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
consisting of a narrow portion inserted into the ear, which gradually
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expands into a wide mouth. These trumpets must be held in the
hand, and the expanded portion can be directed to any person or
persons whose voices are desired to be .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 itsfree extremity,
his single voice is heard.
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The printed prices are those at which books can generally be supplied by booksellers
throughout the United States, who can readily procure for their customers any works
not kept in stock. Where access to bookstores is not convenient, books will be sent
by mail post-paid on receipt of the price, but no risks are assumed either on the
money or the books, and no publications but my own are supplied. Gentlemen will
thereforein most cases find it more convenient to deal with the nearest bookseller.

An Illustrated Catalogue, of 64 octavo pages, handsomely printed, will be for-
warded by mail, postpaid, on receipt of ten cents.

HENRY C. LEA.
Nos. 706 and 708 Sansom St., Philadelphia, March, 1867.

ADDITIONAL INDUCEMENT FOR SUBSCRIBERS TO

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES.
THEEE MEDICAL JOUENALS, containing over 2000 LAEGE PAGES,

Pree of Postage, for SIX D0LLAES Per Annum.

TERMS—IN" ADVANCE:
The American Journalof the Medical Sciences, and \ Five Dollars per annum,
The Medical News and Library, J in-advance.
The Medical News and Library, separate, One Dollar per annum, in advance.
Banking's Half-Yearly Abstract of the Medical Sciences, separate, Two Dol-

lars and a Half per annum in advance.
on,

The American Journal of the Medical Sciences, published
quarterly, with

The Medical News and Library, published monthly, and
Banking's Abstract of the Medical Sciences, published

half-yearly,
(ALL FREE OF POSTAGE.)

Six Dollars
per annum
in advance.

In thusoffering to the profession this unprecedented amount of valuable practical
matter, the publisher can only be saved from loss by a very large increase in the sub-

Gentlemen receiving this Catalogue would confer a favor on the Pub-
lisher by communicating it to their professional friends.
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scription list. It is his desire to furnish to the practitioner in every section of the
country the utmost that can be supplied for an amount within the reach of every one,
andhis long connection with the profession warrants him in the hope that his efforts
will be seconded by the interest which all practitioners must feel in insuring the
success of his undertaking and rendering it permanent. It is only by a circulation
hitherto unknown in the history of American medical journalism that so vast an
amount of the choicest reading can be afforded at so moderate a sum, and the pub-
lisher therefore relies on the co-operation of the profession at large to respond to his
endeavor to lay on the table of every physician a monthly, a quarterly, and a half-
yearly journal, at a price which is without example.

These periodicals are universally known for their high professional standing in their
several spheres.

I.

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES,
Edited by ISAAC HAYS, M. D.,

is published Quarterly, on the first of January, April, July, and October. Each
number contains nearly three hundred large octavo pages, appropriately illustrated,
wherever necessary. It has now been issued regularly for over forty years, during
nearly the whole of which time it has been under the control of the present editor.
Throughout this long period, it has maintained its position in the highest rank of
medical periodicals both at home and abroad, and has received the cordial support of
the entire profession in this country. Among its Collaborators will be found a large
number of the most distinguished names of the profession in every section of* the
United States, rendering the department devoted to

ORIGINAL COMMUNICATIONS
full of varied and important matter, of great interest to all practitioners. Thus, during
1866,contributions have appeared in its pages from the following gentlemen*

H. ALLEN, M. D., Asst. Surg. U. S. A.
JOHN ASHHUEST, Jr., M. D., Philadelphia.
WALTER F. ATLEE, M. D., Philadelphia.
E. P. BENNETT, M. D., Danbury, Ct.
BENJ. L. BIRD, Jr., M. D.
J. R. BLACK, M. D., Newark, 0.
ROBERT BURNS, M. D., Frankford, Pa.
WM. 0. BALDWIN, M.D., Montgomery Co., Ala.
ROBERTS BARTHOLOW, M. D., Cincinnati, 0.
JOHN G. BIGHAM, M. D., Millersburg, O.
JOHN H. BRINTON, M.D., Philadelphia.
JOSEPH CARSON, M. D., Philadelphia.
EDWARD T. CASWELL, M. D., Providence, R. I.
EDWARD H. CLARK, H. D., Boston, Mass.
D. F. CONDIE, M. D., Philadelphia.
EDWARD M. CURTIS, M. D., Brasher Falls, N. T.
S. HENRY DICKSON, M. D., Philadelphia.
I. C. DALTON, M.D., New York.
PLINY EARLE, M. D., Northampton, Mass.
D. B. JBLSON, M. D., Cleveland, 0.
H. Y. EVANS, M. D., Philadelphia.
AUSTIN FLINT, M. D., New York.
CLARKSON FREEMAN, M. D., Milton, Canada West.
C. C. GRAY, M. D., Asst. Surg. U. S. A.

W. W. GERHARD, M.D., Philadelphia.
R. GLISAN, M. D., Portland, Oregon.
GEO. C. HARLAN, M. D., Philadelphia.
JOHN HAKT, M. D., Boston, Mass.
EDWARD HARTSHORNE, M. D., Philadelphia.
PHILIP HARVEY, M D., Burlington, Iowa.
R. E. HAUGHTON, M D., Richmond, Indiana.
ISAAC HAYS, M. D., Philadelphia.
H. L. HODGE, M. D., Philadelphia.
J. H. HUTCHINSON, M.D., Philadelphia.
HENRY HARTSHORNE, M.D., Philadelphia.
B. HOWARD, M. D., late U. S. A.
WM. HUNT, M. D., Philadelphia.
A. REEVES JACKSON, M.D., Stroudsburg, Pa.
SAMUEL J. JONES, M. D., Surgeon U. S. N.
SAMUEL JACKSON, M. D., Philadelphia.
CHARLES H. JONES, M. D., Asst. Surgeon U. S. A.M. KEMPF, M. D., Fairmont, Ind.
W. KEMPSTER, M.D., Syracuse, N. Y.A. W. KING, M. D., Illinois.
J. J. LEVICK, M.D., Philadelphia.
M. CAREY LEA, Esq., Philadelphia.
JOHN A. LIDELL, M. D., Surgeon U. S. V
IRVING. W. LYON, M. D., Hartford, Ct

*Communicationsare invited from gentlemenin all parts of the country All elaborate articlesinsertedby the Editor arepaid for by the Publisher. ™"Mverted
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H. C. MATHIS, M. D., Taylorsville, Ky.
CHARLES M. MATSON, M.D., Brookville, Pa.
R. B. MAURY, M. D., Port Gibson, Miss.
E. McCLELLAN, M.D., U. 8. A.
RICHARD McSHERRY, M.D., Baltimore, Md.
M. L. MEAD, M.D., Albany, N.Y.
J. AITKEN MEIGS, M. D., Philadelphia.
A. P. MERRILL, M. D., New York.
S. W. MITCHELL, M. D., Philadelphia.
W. P. MOON, M. D., St. Louis.
J. W. MOORMAN, M. D., Hardinsburg,Ky.
THOS. G. MORTON, M. D., Philadelphia.
LOUIS MACKALL, Jr., M. D., Georgetown, D. C.
R. B. MOWRY, M. D., Allegheny City, Pa.
J. H. PACKARD, M. D., Philadelphia.
GEORGE PEPPER, M. D., Philadelphia.
WILLIAM PEPPER, M.D., Philadelphia.
J. S. PRETTYMAN, M. D., Milford, Del.
DAVID PRINCE, M. D., Jacksonville, 111.
E. R. PEASLEE, M. D., New York.
DEWITT C. PETERS, M. D., Surgeon U. S. A.
D. B. St. JOHN ROOSA, M.D., New York.

A. ROTHROCK, M. D., McVeytown, Pa.
W. S. W. RUSCHENBURGER, M.D., Surgeon U. S. A.
J. H. SALISBURY, M. D., Cleveland, O.
ELI D. SARGENT, M.D., U. S. Navy.
J. W. SHERFY, M.D., Act'gPassedAss't Surg. U.S.N.
CHARLES C. SHOYER, M.D., Leavenworth, Kansas.
ALFRED STILLE, M. D., Philadelphia.
CHARLES SMART, M. D , Assist. Surgeon U. S. A.
STEPHEN SMITH, M.D„ New York.
L. H. STEINER, M. D., Baltimore, Md.
W. B. TRULL, M. D., Asst. Surgeon U. S. V.
J. D. TWINING, M. D., Act'g Assist. Surg. U. S. A.
JAMES TYSON, M. D., Philadelphia.
CLINTON WAGNER, M. D., Assist. Surgeon U. S. A.
J. J. WOODWARD, M. D., Assist. Surgeon U. S. A.
THOS. C. WALTON, M.D., Passed Ass't Surg. U.S N.
ISRAEL B. WASHBURN, M. D., late Surg. U.S.T.
W. A. WETHERBY, M. D., New York.
H. WILLIAMS, M.D, Philadelphia.
WM. J. WILSON, M.D., Macon, Mo.
EDWARD WHINERY, M. D., Fort Madison, Iowa.
HORATIO C. WOOD, Jr., M.D., Philadelphia.

Following this is the "Review Department," containing extended and impartial
reviews of all important new works, together with numerous elaborate "Biblio-
graphical Notices" of nearly all the publications of the day.

This is followed by the "Quarterly Summary of Improvements and Discoveries
in the Medical Sciences," classified and arranged under different heads, presenting
a very complete digest of all that is new and interesting to the physician, abroad as
well as athome.

Thus, during the year 1866, the "Journal" has furnished to its subscribers One
Hundred and Twenty Original Communications, Sixty-five Reviews and Biblio-
graphical Notices, and Two Hundred and Thirty-two articles in the Quarterly Sum-
maries, making a total of over Four Hundred articles emanating from the best pro-
fessional minds in America and Europe.

To old subscribers, many of whom have been on the list for twenty or thirty years,
the publisher feels that no promises for the future are necessary; but gentlemen who
maynow propose for the first time to subscribe may rest assured that no exertion will
be spared to maintain the "Journal" in the high position which it has so long occu-
pied as a national exponent of scientific medicine, and as a medium of intercommu-
nication between the profession of Europe and America—to render it, in fact, neces-
sary to every practitioner who desires to keep on a level with the progress of his;
science.

The subscription price of the "American Journalof the Medical Sciences " ftas
never been raised, during its long career. It is still Five Dollars per annum in ad-
vance, for which sum the subscriber receives in addition the "Medical News and

Library," making in all about 1500 large octavo pages per annum, free of postage.

II.

THE MEDICAL NEWS AND LIBRARY
is a monthly periodical of Thirty-two large octavo pages, making 384 pages per
annum. Its "News Department" presents the current information of the day, with
Clinical Lectures and Hospital Gleanings; while the "Library Department" is de-
voted to publishing standard works on the various branches ofmedical science, paged
separately, so that they can be removed and bound on completion. In this manner
subscribers have received, without expense, such works as " Watson's Practice,"
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"Todd andBowman's Physiology," "West on Children," "Malgaigne's Surgery,"
&c. &c. Professor Erichsen's new and valuable practical work "On Railway and
other Injuries of the Nervous System" is commenced in the number for January,
1867, rendering this a particularly desirable time for new subscriptions.

As stated above, the subscription price of the "Medical News and Library" is
One Dollar per annum in advance; and it is furnished without charge to all sub-
scribers to the "American Journalof the Medical Sciences."

III.
BAKKIM'S ABSTRACT OF THE MEDICAL SCIENCES

is issued in half-yearly volumes, which will be delivered to subscribers about the first
of March, and first of September. Each volume will contain nearly 300 closely
printed octavopages, making nearly six hundred pages per annum.

"Banking's Abstract" has now been published in England regularly for more than
twenty years, and has acquired the highest reputation for the ability and industry
with which the essence of medical literature is condensed into its pages. It purports
to be "An Analytical and Critical Digest of the principal British and Continental
Medical Works published in the preceding Six Months," and, in addition to the
matter thus derived from independent treatises, it presents an abstract of all that is
important or interesting in about sixty British and Continental journals. About four
hundred articles are thus annually presented to its readers, affording a very complete
view of the progress of medical science throughout the world. Each volume is syste-
matically arranged and thoroughly indexed, thus facilitating the researches of the
reader in pursuit of particular subjects, and enabling him to refer without loss of time
to the vast amount of information contained in its pages.

The subscription price of the "Abstract," mailed free of postage, will be Two
Dollars and a Half per annum, payable in advance. Single volumes, $1 50 each.

As stated above, however, it will be supplied in conjunction with the "American
Journal of the Medical Sciences" and the "Medical News and Library," the
whole free of postage, for Six Dollars per annum in advance.

For this small sum the subscriber will therefore receive three periodicals, each of
the highest reputation in its class, containing in all over two thousand pages of the
choicest reading, and presenting a complete view of medical progress throughout the
world.

In this effort to bring so large an amount of practical information within the reach
of every member of the profession, the publisher confidently anticipates the friendly
aid of all who are interested in the dissemination of sound medical literature. He
trusts, especially, that the subscribers to the "American Medical Journal" will call
the attention of their acquaintances to the advantages thus offered, and that he will
be sustained in the endeavor to permanently establish medical periodical literature on
a footing of cheapness never heretofore attempted. '

%* Gentlemen desiring to avail themselves of the advantages thus offered will do
well to forward their subscriptions at an early day, in order to insure the receipt of
complete sets for the year 1867.

The safest mode of remittance is by postal money order, drawn to the order of
the undersigned. Where money order post-offices are not accessible, remittances for
the "Journal" may be made at therisk of the publisher, by taking the postmaster's
certificate of the inclosure and forwarding of the money. Address,

HENRY C. LEA,
Nos. 706 and 708 Sansom St., Philadelphia, Pa.
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JJUNGLISON (ROBLEY), M.D.,
Professor of Institutes of Medicinein JeffersonMedical College, Philadelphia.

MEDICAL LEXICON; A Dictionary op Medical Science: Con-
taining a concise explanation of the various Subjects and Terms of Anatomy, Physiology,
Pathology, Hygiene, Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical
Jurisprudence, and Dentistry. Notices of Climate and of Mineral Waters; Formulae for
Officinal, Empirical, and Dietetic Preparations; with the Accentuation and Etymology of
the Terms, and the French and other Synonymes; so as to constitute a French as well as
English MedicalLexicon. ThoroughlyRevised, and verygreatlyModified and Augmented.
In one very large and handsome royal octavo volume of 1048 double-columned pages, in
small type; strongly done up in extra cloth, $6 00; leather, raised bands, $6 75.

The object of the author from the outset has not been to make the work a mere lexicon or
dictionary of terms, but to afford, under each, a condensed view of its various medical relations,
and thus to render the workan epitome of the existing condition of medical science. Starting
with this view, the immense demand which has existed for the work has enabled him, in repeated
revisions, to augment its completenessand usefulness, until at length it has attained the position
of a recognized and standard authoritywherever the language is spoken. The mechanical exe-
cution of this edition will be found greatly superior to that ofprevious impressions. By enlarging
the size of the volume to aroyal octavo, and by the employment of a small but clear type, on
extra fine paper, the additions have been incorporatedwithout materially increasingthe bulk of
the volume, and the matter of two or three ordinary octavos has been compressed into the space
of one not unhandyfor consultation and reference.

It would be a work of supererogation to bestow a
word of praise upon this Lexicon. We can only
wonder at the labor expended, for wheneverwe refer
to its pages for information we are seldom disap-
pointed in finding all we desire, whetheritbe in ac-
centuation, etymology, or definitionof terms.—New
York Medical Journal,November, 1865.

It would be mere wasteof words in us to express
our admiration of a work which is so universally
and deservedly appreciated. The most admirable
work of its kind in the English language. As abook
of reference it is invaluable to the medical practi-
tioner, and in everyinstance that we have turned
over its pages for informationwe havebeen charmed
by the clearness of language and the accuracy of
detail with which each abounds. We can most cor-
dially and confidently commend it to ourreaders. —GlasgowMedicfd Journal, January, 1866.

Awork to which there is no equal in the English
language.—Edinburgh Medical Journal.

It is something more thana dictionary, and some-
thing less than an encyclopedia. This edition of the
well-known work is a great improvementon its pre-
decessors. The book is one of the very few of which
it may be said with truth that every medical man
should possess it.—London Medical Times, Aug. 26,
1S65. ,

Fewworks of theclass exhibita grandermonument
of patient research and of scientificlore. The extent
of the sale of this lexicon is sufficient to testify to its
usefulness, and to the great serviceconferred by Dr.
Robley Dunglison on the profession, and indeed on
others, by its issue.—London Lancet, May 13, 1865.

The old edition, which is now superseded by the
new, has been universally looked upon by the medi-
cal profession as a work of immense research and
great value. The newhas increased usefulness; for
medicine, in all itsbranches, has been making such
progress that manynew terms and subjectshave re-
cently been introduced : all of which may be found
fully defined in the present edition. We know of no
other dictionary in the English language that can
bear a comparisonwithit inpoint ofcompleteness of
subjects and accuracy of statement.—N. Y. Drug-
gists' Circular, 1865.

For many years Dunglison's Dictionary has been
the standard book of reference with most practition-
ers in this country, and we can certainly commend
this work to the renewed confidence and regard of
our readers. —CincinnatiLancet, April, 1865.

It is undoubtedly the most complete and useful
medical dictionary hithertopublished in thiscountry.—Chicago Med.Examiner, February, 1S65.

What we take to be decidedly the best medical dic-
tionaryin the English language. Thepresent edition
is brought fully up to the advanced state of science.
For manya long year "Dunglison" has beenat our
elbow, a constant companion and friend, and we
greet him in his replenishedand improved formwith
especial satisfaction.—Pacific Med.and Surg. Jour-
nal, June 27, 1865.

This is, perhaps, the book of all others which the
physician or surgeon shouldhave on his shelves. It
is more needed at the present day than a fewyears
back.—Canada Med. Journal, July, 1865.

It deservedly stands at the head, and cannot be
surpassed in excellence.—Buffalo Med. and Surg.
Journal, April, 1865.

We can sincerelycommend Dr. Dunglison's work
as most thorough, scientific, and accurate. We have
tested it by searching its pages for new terms, which
have abounded so much of late in medical nomen-
clature, and our searchhas been successful in every
instance. We havebeenparticularlystruckwith the
fulnessof thesynonymyand the accuracy of the de-
rivation ofwords. It is as necessary a work toevery
enlightened physician as Worcester's English Dic-
tionary is toeveryone who wouldkeepuphis know-
ledge of the English tongue to the standard of the
present day. It is, to our mind, the most complete
work of the kind withwhich we are acquainted.—
Boston Med. and Surg. Journal, June 22, 1865.

We are free toconfess that we knowof no medical
dictionarymore complete; no one better, If so well
adapted for the use of the student; no one that may
be consulted with more satisfaction by the medical
practitioner.—Am. Jour. Med. Sciences, April, 1865.

Thevalue of thepresent edition has been greatly
enhanced by the introduction of new subjects and
terms, and a more completeetymologyand accentua-
tion, which renders the work not only satisfactory
and desirable, but indispensable to the physician.—
Chicago Med. Journal, April, 1865.

No intelligentmember ofthe professioncan or will
be without it.—St. Louis Med.and Surg. Journal,
April, 1865.

It has the rare merit that itcertainly has no rival
in the English language for accuracy and extent of
references.—London Medical Gazette.

JJDBLYN {RICHARD D.), M.D.
A DICTIONARY OF THE TERMS USED IN MEDICINE AND

THE COLLATERAL SCIENCES. A new American edition, revised, with numerous
additions, by Isaac Hays, M.D., Editor of the "American Journal of the Medical
Sciences." In one large royal 12mo. volume of over 500 double-columned pages; extra
cloth, $1 50 ; leather, $2 00.

It is the best book of definitions we have, and ought always tobe upon the student's table.—SoutJum
Med. and Surg. Journal.
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-\TEILL (JOHN), M.D., and OMITH (FRANCIS G.), M.D.,

Prof, ofthe Institutes ofMedicinein tlieUniv. ofPenna.

AN ANALYTICAL COMPENDIUM OF THE VARIOUS
BRANCHES OF MEDICAL SCIENCE ; for the Use and Examination of Students. A
new edition,revised and improved. In one very large and handsomelyprinted royal 12mo.
volume, ofabout one thousand pages, with 374 wood cuts, extra cloth, $4; strongly bound
in leather, with raised bands, $4 75.

The CompendofDrs. Neill and Smith is incompara-
bly the most valuableworkof its class everpublished
in this country. Attempts havebeen madein various
quarters to squeeze Anatomy, Physiology, Surgery,
thePractice of Medicine, Obstetrics, Materia Medica,
and Chemistry into a single manual; but the opera-
tionhas signally failed in the hands of all up to the
adventof" Neill andSmith's" volume, which is quite
a miracleof success. The outlines of the whole are
admirably drawn and illustrated, and the authors
are eminently entitled to the grateful consideration
of the studentof everyclass.—N. 0. Med. and Surg.
Journal.

This popular favorite with the student is so well
known that it requires no more at the hands of a
medical editor than the annunciation of a new and
improved edition. There is no sort of comparison
between thiswork and any other ona similar plan,
and for a similar object.—Nash. Journ ofMedicine.

There are but fewstudents or practitioners of me-
dicine unacquainted with the former editionsof this
unassuming though highly instructive work. The
wholescience of medicineappears tohave beensifted,
as thegold-bearing sands of El Dorado, and the pre-
cious facts treasuredup in thislittle volume. Acom-
plete portable libraryso condensed that the student
maymake ithis constant pocket companion.—West-
ern Lancet.

To compress thewhole scienceof medicine in less
than 1,000 pages is an impossibility,but we think that
the book beforeus approaches as near to it as is pos-
sible. Altogether, it is the best of its class, and has
met witha deservedsuccess. As an elementary text-
book for students, it has been useful, and will con-
tinue to be employed in the examination of private
classes, whilst it will often be referred to by the
country practitioner.—Va. Med. Journal.

As ahandbook for students it is invaluable, con-
taining in the most condensed form the established
facts and principles of medicine and its collateral
sciences.— N. H. JournalofMedicine.

In the rapid course of lectures, where work for the
students is heavy, and review necessary for an exa-
mination, a compend is not only valuable, but it is
almost a sine quanon. The one before us is, in most
ofthe divisions, the most unexceptionableofallbooks
of the kind that we know of. Thenewest and sound-
est doctrines and the latest improvementsand dis-
coveries are explicitly, though concisely, laid before
the student. Of course it is useless for us to recom-
mend it toall last course students, but there is a class
to whom we very sincerelycommendthis cheap book
as worth its weight in silver—that classis thegradu-
ates in medicine of more than ten years' standing,
who have not studied medicine since. They will
perhaps find out from it that the science is not ex-
actly now what it was when theyleft it off.—TJie
Stethoscope.

Having made free use of this volume in our exami-
nations of pupils, we can speak from experience in
recommendingit as an admirable compend for stu-
dents, and especially useful to preceptors who exam-
ine theirpupils. It will save the teacher muchlabor
by enabling him readily to recall all of the points
upon whichhis pupils should be examined. Awork
of this sort should be in the handsof every one who
takespupils into his office with a view of examining
them; and this is unquestionablythebest of its class.
Let everypractitionerwho haspupils providehimself
with it, and he will find the labor of refreshing his
knowledge so much facilitated that hewill be able to
do justice to his pupils at very little cost of time or
trouble tohimself.— TransylvaniaMed. Journal.

W (J. L.), M. D.,

A MANUAL OF EXAMINATIONS upon Anatomy, Physiology,
Surgery, Practice of Medicine, Obstetrics, Materia Medica, Chemistry, Pharmacy, and
Therapeutics. To which is added a Medical Formulary. Third edition,thoroughlyrevised
and greatly extended and enlarged. Wkh 370 illustrations. In one handsome royal
12mo. volume of 816 large pages, extra cloth, $3 25; leather, $3 75.

The arrangement of this volume in the form of question and answer renders it especially suit-
able for the office examination of students, and for those preparing for graduation.

We know of no better companion for the student
during the hours spent in the lecture-room, or to re-
fresh, at a glance, his memory of the various topics
crammed into his bead by the various professors to
whom heis compelled to listen.—Western Lancet.

As it embraces the wholerange of medical studies
it is necessarily voluminous, containing 816 large
duodecimo pages. After a somewhat careful exami-
nation of its contents, we have formed a much more
favorable opinion of it than we are wont to regard
such works. Althoughwelladapted tomeet thewants

of thestudent in preparing for his final examination,it might be profitably consulted by the practitioner
also, whois most apt tobecomerusty in thevery kind
of details here given, and who, amid the hurry ofhis
daily routine, isbut too prone to neglect the study of
more elaborate works. The possession of a volume
of this kindmight serve as an inducement for him toseize the moment of excitedcuriosity toinform him-selfon any subject, and which is otherwise too often
allowed to pass, unimproved.—St. Louis Med. and
Surg. Journal.

JiANNER (THOMAS HAWKES), M.D.,
A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAG-NOSIS. Third American, from the second enlarged and revised English edition. Towhich is added The Code of Ethics of the American Medical Association. In one hand-some volume I2mo. (Preparingfor earlypublication.)

This work, after undergoinga very thorough revision at the hands of the author, may now beexpected to appear shortly. The title scarcely affords a proper idea of the range of subjects em-
braced in the volume, as it contains not only very full details of diagnostic symptoms properlyclassified, but also a large amount of information on matters of everyday practical importance,not usually touched upon in the systematic works, or scattered through many different volumes.
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QRA Y (HENRY), F. R. S.,
Lecturer on Anatomyat St. George's Hospital, London.

ANATOMY, DESCRIPTIVE AND SURGICAL. The Drawings by
H. V. Carter, M. D., late Demonstrator on Anatomy at St. George'sHospital; the Dissec-
tions jo'intlyby the Author and Dr. Carter. Second American, from the second revised
and improved London edition. In one magnificent imperial octavo volume, of over 800
pages, with 388 large and elaborate engravings on wood. Price in extra cloth, $6 00 {
leather, raised bands, $7 00.

The author has endeavored in this work to cover a more extended range of subjects than is cus-
tomary in the ordinary text-books, by giving not only the details necessary for the student, but
also the applicationof those details in the practice of medieine and surgery, thus rendering it both
a guide lor the learner, and an admirable work of reference for the active practitioner. The en-
gravings form a special feature in the work, many of them being the size of nature, nearly all
original, and having the names of the various parts printed on the body of the cut, in place of
figures of reference, with descriptions at the foot. They thus form a complete and splendid series,
which will greatly assist the student in obtaining a clear idea of Anatomy, and will also serve to
refresh the memory of those who may find in the.exigencies of practice the necessity of recalling
the details of the dissecting room j while combining, as it does, a completeAtlas ofAnatomy, with
a thorough treatise on systematic, descriptive, and applied Anatomy, the work will be found of
essential use toall physicians who receive students in their offices, relieving both preceptor and
pupil of much labor in laying the groundwork ofa thorough medical education.

Notwithstanding its exceedinglylow price, the work will be found, in every detail ofmechanical
execution, one of the handsomest that has yet been offered to the American profession ; while the
careful scrutiny of a competent anatomist has relieved it of whatever typographical errors existed
in the English edition.

Thusit is that hook after book makes the labor of
the student easier than before, and since we have
seen Blanchard & Lea's new edition of Gray's Ana-tomy, certainly the finestwork of the kind now ex-tant,we would fain hope that the bugbearof medical
studentswill lose half its horrors,and this necessary
foundationof physiological science will be much fa-
cilitated and advanced.—N. 0. Med. News.

The various points illustratedare marked directly
on the structure; that is, whetherit be muscle, pro-cess, artery,nerve, valve, etc.etc.—we say each point
is distinctly marked by lettered engravings, so that
thestudent perceivesat once each point described as
readily as if pointed out on the subject by the de-
monstrator. Most of the illustrations are thus ren-
dered exceedingly satisfactory, and to thephysician
theyserve torefresh thememorywith greatreadiness

and with scarce a reference to the printed text. The
surgical application of the various regions is also pre-
sented with force and clearness, impressingupon the
student at each step of his researchall the important
relations of the structure demonstrated.—Cincinnati
Lancet.

This is, we believe, the handsomest book on Ana-
tomy as yet published in our language,and bids fair
to becomein a short time the standard text-book of
our colleges and studies. Students andpractitioners
will alike appreciate this book. We predict for it a
bright career, and are fully prepared toendorse the
statement of the London Lancet, that "We are not
acquainted with any work in any language which
can take equalrank with the one before us." Paper,
printing, binding, all are excellent, and we feel that
a grateful profession will not allow the publishers to
go unrewarded.—Nashville Med. and Surg. Journal.

&MITH (HENRY H), M.D., and JJORNER ( WILLIAM E.), M.D.,
Prof, ofSurgeryin the Univ. ofPenna., &c. Late Prof, ofAnatomyin tlie Univ.ofPenna., Ac
AN ANATOMICAL ATLAS, illustrative of the Structure of the

Human Body. In one volume, large imperial octavo, extra cloth, with about six hundred
and fiftybeautiful figures. $4 50.

The plan of this Atlas, which renders it so pecu-
liarly convenient for the student, and its superb ar-
tiitical execution,have beenalreadypointed out. We
must congratulate the student upon the completion
of this Atlas, as it is the most convenient work of

the kind that has yet appeared; and we must add,
the very beautiful manner in which it is "got up"
is so creditable to the country as to be flatteringto
our nationalpride.— American Medical Journal.

JJORNER (WILLIAM E.), M.D.,
SPECIAL ANATOMY AND HISTOLOGY. Eighth edition, exten-

sively revised and modified. _In two large octavo volumes of over 1000 pages, with more
than 300 wood-cuts; extra cloth, $6 00.

QHARPEY (WILLIAM), M.D., and Q VAIN (JONES §• RICHARD).

HUMAN ANATOMY. Revised, with Notes and Additions, by Joseph
Leidy, M.D., Professor of Anatomy in the University of Pennsylvania. Complete in two
large octavo volumes, of about 1300 pages, with 511 illustrations; extra cloth, $6 00.

The very low price of this standard work, and its completeness in all departments of the subject,
should command for it a place in the library of all anatomical students.

(J.M.), 31. D.
THE PRACTICAL ANATOMIST; or, The Student's Guide in the

Dissecting Room. With 266 illustrations. In one veryhandsome royal 12nio. volume,
of over 600 pages; extra cloth, $2 00.

One of the most usefulworks upon the subject ever written.—Medical Examiner.
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TUILSON (ERASMUS), F.R.S.

A SYSTEM OF HUMAN ANATOMY, General and Special. A new
and revised American, from the last and enlarged English edition. Edited by W. H. Go-
brecht, M. D., Professor of General and Surgical Anatomy in the Medical College ofOhio.
Illustrated with three hundred and ninety-seven engravingson wood. In one large and
handsome octavo volume, of over 600 large pages; extra cloth, $4 00 ; leather, $5 00.

The publisher trusts that the well-earned reputation of this long-established favorite will be
more than maintained by the present edition. Besides a very thorough revision by the author, it
has been most carefully examined by the editor, and the efforts of both have been directed to in-
troducing everything which increased experience in its use has suggested as desirable to render it
a complete text-book for those seeking to obtain or to renew an acquaintance with Human Ana-
tomy. The amount of additions which it has thus received may be estimated from the fact that
the present edition contains over one-fourth more matter thanthe last, rendering a smaller type
and an enlarged page requisite to keep the volume within a convenient size. The author has not
only thus added largely to the work, but he has also made alterations throughout,wherever there
appeared the opportunity of improving the arrangement or style, so as to present every fact in its
most appropriate manner, and to render the whole as clear and intelligible aspossible. The editor
has exercised the utmost caution to obtain entire accuracy in the text, and has largely increased
the number1of illustrations, of which there are about one hundred and fifty more in this edition
than in the last, thus bringing distinctly before the eye of the student everything of interest or
importance.

JflY THE SAME AUTHOR.
THE DISSECTOR'S MANUAL; or, Practical and Surgical Ana-

tomy. Third American, from the last revised and enlarged English edition. Modified and
rearranged by William Hunt, M. D., late Demonstrator of Anatomy in the University of
Pennsylvania. In one large and handsome royal 12mo. volume, of 582 pages, with 154
illustrations; extra cloth, $2 00.

JTODGES, (RICHARD if.), M.D.,
Late Demonstrator of Anatomy in the Medical Department of Harvard University.

PRACTICAL DISSECTIONS Second Edition, thoroughly revised. In
one neat royal 12mo. volume. (Just Ready.)

A second edition of this little work being called for, the author has endeavored, by a very
thorough and careful revision, to adapt it still more completely to the wants of the student in
the dissecting room.

MACLISE (JOSEPH).
SURGICAL ANATOMY. By Joseph Maclise, Surgeon. In one

volume, very large imperial quarto; with 68 large and splendid plates, drawn in the best
style and beautifullycolored, containing 190 figures, many of them the size of life; together
with copious explanatory letter-press. Strongly and handsomely bound in extra cloth.
Price $14 00.

As no complete work of the kind has heretofore been published in the English language, the
present volume will supply a want long felt in this country of an accurate and comprehensive
Atlas of Surgical Anatomy, to which the student and practitionercan at all times refer to ascer-
tain the exact relative positions of the various portions of the human frame towards each other
and to the surface, as well as their abnormal deviations. The importance of such a work to the
student, in the absence of anatomical material, and to practitioners, either for consultation inemergencies or to refresh their recollections of the dissecting room, is evident. Notwithstandingthe large size, beauty and finish of the very numerous illustrations, it will be observed that theprice is so low as to place it within the reach of all members of the profession.

We know of no work on surgical anatomywhichcan compete with it.—Lancet.
The work of Maclise on surgical anatomy is of the

highest value. In some respects it is the best publi-
cation of its kind we have seen, and is worthyof a
place in the library of any medical man, while the
studentcould scarcelymake a better investment than
this.—The WesternJournalofMedicineand Surgery.

No snch lithographic illustrations of surgical re-
gions have hitherto, we think, been given. While
the operator is shown every vessel and nerve wherean operation iscontemplated, the exact anatomist is

refreshed by those clear and distinct dissections,which everyone must appreciate whohas a particle
of enthusiasm. The English medical press has quite
exhausted the wordsof praise, in recommending this
admirable treatise. Those who have any curiosity
to gratify, in reference to the perfectibility of the
lithographicart in delineating thecomplex mechan-
ism of the human body, are invited to examine ourspecimen copy. If anything will induce surgeons
and students to patronize abook of such rare value
andeveryday importance to them, it will be asurvey
of the artistical skill exhibitedin these fac-similes of
nature.—Boston Med. and Stirg. Journal.

pEASLEE (E.R.), M.D.,
-*■ Professor ofAnatomy and Physiology in Dartmouth Med. College, N. H.

HITMAN HISTOLOGY, in its relations to Anatomy, Physiology, and
Pathology; for the use of medical students. With four hundred and thirty-four illustra-tions. In one handsome octavovolume of over 600pages, extra cloth. $3 75.

We would recommend it as containinga summary
of all that isknown of the important subjects whichit treats: of all that is in the great worksof Simon
and Lehmann, and the organic chemists in general.Master this one volume, and you know all that is

known of the great fundamental principles of medi-
cine, and we have no hesitation in saying that it is
an honor to the American medical profession.—
St. Louis Med. and Surg. Journal.
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(JARPENTER ( WILLIAM B.), M. D., F.R. S.,
Examiner in Physiology and Comparative Anatomyin the University of London.

PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief appli-
cations to Psychology, Pathology, Therapeutics, Hygiene and Forensic Medicine. A new
American from the last and revised London edition. With nearlythree hundred illustrations.
Edited, with additions, by Francis Gtjrney Smith, M. D., Professor of the Institutes of
Medicine in the University of Pennsylvania, <fcc. In one very large and beautiful octavo
volume, of about 900 large pages, handsomely printed; extra cloth, $5 50 ; leather, raised
bands, $6 50.

The highest compliment that can be extended to
this greatworkof Dr. Carpenter is to call attention
to this, another new edition, which the favorable
regard of the profession has calledfor. Carpenter is
the standard authority on physiology, and no physi-
cian or medical student will regard his library as
complete without a copyof it.—Cincinnati Med. Ob-
server.

With Dr. Smith, we confidently believe "that the
presentwill more than sustain the enviable reputa-
tion already attained by former editions, of being
one of the fullestand most complete treatiseson the
subject in the English language." We knowof none
from the pages of which a satisfactory knowledge of
thephysiology of the humanorganism can be as well
obtained, none better adapted for the uset)f such as
take up the study of physiology in its reference to
theinstitutes and practice of medicine.—Am. Jour.
Med. Sciences.

A complete cyclopaedia of this branchof science.—
IT. Y. Med. Times.

JjY THE SAME AUTHOR.

We doubt not it is destined toretain a strong hold
on public favor, and remain the favorite text-book in
our colleges.—Virginia Medical Journal.

We have so often spoken in terms of high com-
mendation of Dr. Carpenter's elaborate work on hu-
man physiology that, in announcing a new edition,
it is unnecessary toadd anything to what has hereto-
fore been said,and especially is this the case since
every intelligent physician is as well aware of the
characterand meritsof the work as we ourselves are.—St. Louis Med.and Surg. Journal.

The above is the title of what is emphatically the
greatwork on physiology; and we are conscious that
it would be a useless effort to attempt to addany-
thing to the reputation of thisinvaluable work, and
can only say to all withwhom our opinion hasany
influence, that it is our authority.—Atlanta Med.
Journal.

The greatest, the most reliable, and the best book
on the subject which we knowof in the English lan-
guage.—Stethoscope.

PRINCIPLES OF COMPARATIYE PHYSIOLOGY. New Ameri-
can, from the Fourth and Revised London Edition. In one large and handsome octavo
volume, with over three hundred beautiful illustrations Pp.752. Extra cloth, $5 00.

As a complete and condensed treatise on its extended and important subject, this work becomes
a necessity to students of natural science, while the very low price at which it is offered places it
within the reach of all.

J£Y THE SAME AUTHOR.

THE MICROSCOPE AND ITS REVELATIONS. With an Appen-
dix containing the Applications of the Microscope to Clinical Medicine, Ac. By F. G.
Smith , M. D. Illustrated by four hundred and thirty-four beautiful engravings on wood.
In one large and very handsome octavo volume, of 724 pages, extra cloth, $5 25.

rjlODD [ROBERT B.), M.D. F.R.S., and BOWMAN (W.), F.R.S.

THE PHYSIOLOGICAL ANATOMY AND PHYSIOLOGY OF
MAN. With about three hundred large and beautiful illustrations on wood. Complete in
one large octavo volume of 950 pages, extra cloth. Price $4 75.

The names of Todd and Bowman have long been
familiarto the student of physiology. In this work
wehave the ripeexperience of these laborious physi-
ologistson everybranch of this science. They gave
each subject themost thorough and criticalexamina-
tion beforemaking it a matter of record. Thus, while
theyadvanced tardily, apparently, in their publica-
tion, the work thus issued was acomplete exponent
of the science of physiology at the time of its final
appearance. We can, therefore, recommend this
work as one of themost reliablewhich thestudentor

practitioner can consult relating tophysiology.— N.
Y. JournalofMedicine.

To it the rising generation of medical men will
owe, in great measure, a familiar acquaintance with
all the Chief truths respecting the healthy structure
and working of the frames which are to form the
subject of theircare. The possession of such know-
ledge will do more to make sound and able practi-
tioners than anything else.—British and Foreign
Medieo-Chirurgieal Review.

J£IRKES ( WILLIAM SENHOUSE), M.D.,

A MANUAL OF PHYSIOLOGY. A new American from the third
and improvedLondon edition. With two hundred illustrations. In one large and hand-
some royal 12mo. volume. Pp. 586. Extra cloth, $2 25 ; leather, $2 75.

By the use of a fine and clear type, a very large amount of matter has been condensed into a
comparatively small volume, and at its exceedingly low price it will be found a most desirable
manual for students or for gentlemen desirous to refresh their knowledge of modern physiology.

It is at once convenient in size, comprehensive in
design, and concise in statement, andaltogether well
adapted for the purpose designed.—St. Louis Med.
and Surg. Journal.

The physiological reader will find it a most excel-

lent guide in the study of physiology in its most ad-
vanced and perfect form. The author has shown
himself capable of giving details sufficiently ample
in a condensed and concentrated shape,on a science
in which it is necessary at once to be correct and not
lengthened.—EdinburghMed. and Surg. Journal.



10 Henry C. Lea's Publications— (Physiology).
ALTON (J. C), M.D.,

Professor ofPhysiology in theCollege ofPhysicians and Surgeons, New York, &c.

A TREATISE ON HUMAN PHYSIOLOGY, Designed for the use
of Students and Practitioners of Medicine. Third edition, revised, with nearly three hun-
dred illustrations on wood. In one very beautiful octavovolume, of 700 pages, extra cloth,
$5 25; leather, $6 25.

" In the present edition of this work the general plan and arrangement of the two former ones
are retained. The improvements and additions which have been introduced consist in the incor-
poration into the text of certain new facts and discoveries, relating mainly to details, which have
made their appearance within the last three years."—Author'sPreface.

The rapid demand for another edition of this work sufficientlyshows that the author has suc-
ceeded in his efforts to produce a text-book of standard and permanent value, embodying within
a moderate compass all that is definitively and positively known within the domain of Human
Physiology. His high reputation as an original observer and investigator is a guarantee that in
again revising it he has introduced whatever is necessary to render it thoroughly on a level with
the advanced science of the day, and this has been accomplished without unduly increasing the
size of the volume.

No exertion has been spared to maintain the standard of typographical execution which haa
rendered this work admittedlyone of the handsomest volumes as yet produced in this country.

We believewe fully recognize the value of Draper
and Dunglison, Carpenter and Kirkes, and Todd and
Bowman, and yet we unhesitatingly place Dalton at
the head of the list, for qualities alreadyenumerated.
In the importantfeature of illustration, Dalton'swork
is withouta peer, either in adaptedness to the text,
simplicity and graphicness of design, or elegance of
artistic execution.— Chicago Med. Examiner.

Incalling attention to therecent publication of the
thirdedition of this book, it will only be necessary
to say thatitretainsall the merits and essentially the
same plan of the two former editions, with which
everyAmerican student of medicine is undoubtedly
familiar The distinguished author has added to the
text all the important discoveries in experimental
physiology and embryology which have appeared
during the last threeyears.—Boston Med. and Surg.
Journal, June 30, 1864.

The arrangement of the work is excellent. The
factsand theoriesput forwardin it are broughtup to
the present time. Indeed, it may halooked upon as
presenting the latest views ofphysiologists in a con-
densed form, written in a clear, distinct manner, and
in a style which makes it not only abook of study
to the student, or of reference to the medical practi-
tioner, but abook which maybe taken upand read
withboth pleasureand profit at any time.— Canada
Med. Journal,October, 1864.

In Dr. Dalton's excellent treatise we have one of
thelatest contributionsof our American brethren to
medicalscience, and its popularity maybe estimated
by the fact that this, thesecond edition, follows upon
the firstwith the short interval of two years. The
authorhas succeeded in givinghis readers an exceed-
inglyaccurate and at the same time most readable

resumi of the present condition of physiological
science; and, moreover, he has not beencontent with
mere compilation, but hasably investigated the func-
tions of the body for himself, many of the original
experiments and observations being of the greatest
value.—London Med. Review.

This work, recognized as a standard text-book by
the medicalschools, and with which the membersof
the profession are so familiar, demands but a brief
notice. Its popularity is attested by the rapidity
with which formereditions have been exhausted.—
Chicago Med. Journal, April, 1864.

To thestudent of physiology, no work as yet pub-
lished could be more satisfactory as a guide,notonly
toa correct knowledge of the physiological subjects
embraced in its limits, but, what is of far greater
importance,itwill prove thebest teacherof themodes
of investigation by which that knowledge can be
acquired, and, if necessary, tested.— The Columbus
Review of Med. and Surgery.

Until within a very recent date, American workson physiology were almost entirely unknown in Eu-rope, a circumstance solely due to the fact of their
being little else than crude compilationsof European
works. Within thelast few years, however, a great
change has taken place for thebetter, and our friendson the other side of the Atlantic can now boast of
possessing manuals equalledby few and excelled bynone of our own. In Dr. Dalton's treatise we are
glad to find a valuable addition to physiological lite-
rature. With pleasure we have observed throughout
the volume proof of the author not being a mere
compiler of the ideas of others, but an activelaborer
in the field of science.—The Brit, and For. Medico-
ChirurgicalReview.

J)UNGLISON (ROBLEY), M.D.,
Professor of Institutes ofMedicinein Jefferson Medical College, Philadelphia.

HUMAN PHYSIOLOGY. Eighth edition. Thoroughly revised and
extensively modified and enlarged, with five hundred and thirty-two illustrations. In twolarge and handsomely printed octavo volumes of about 1500 pages, extra cloth. $7 00.

JjERMANN (O. G.)

PHYSIOLOGICAL CHEMISTRY. Translated from the second edi-tion by George 11 Day M. D., P. R. S., Ac, edited by R. E. Rogers, M. D., Professor ofChemistry in the Medical Department of the University ofPennsylvania, with illustrationsselected from Funke s Atlas ofPhysiological Chemistry, and an Appendix ofplates. Com-plete in two large and handsome octavo volumes, containing 1200 pages, with nearlv twohundred illustrations, extra cloth. $6 00.

JfY THE SAME AUTHOR.
MANUAL OF CHEMICAL PHYSIOLOGY. Translated from theGerman, with Notes and Additions, by J. Cheston Morris, M. D., with an IntroductoryEssay on Vital Force by Professor Samuel Jackson, M. D., ofthe University ofPennsyl-

vania. With illustrations on wood. In one very handsome octavo volume of 336 pages,.
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JfRANDE (WM. T.), D. C.L., and IJ*AYLOR (ALFRED &), M.D., F.R.S.

CHEMISTRY. In one handsome 8vo. vol. (New and revised edition
preparing.)

A most comprehensive and compactvolume. Its
information is recent, and is conveyed in clear lan-guage. Its index of sixty closely-printed columns
shows with what care new discoveries have been
added towell-known facts.—The Cliemical News.

The Handbook in Chemistry of the Student.—
For clearness of language,accuracy of description,
extent of information, and freedom from pedantry
and mysticism, no other text-book comes into com-
petition with it.—TheLancet.

The authors set out with the definite purpose of
writing a book which shall be intelligible to any
educated man. Thus conceived, and worked out inthe most sturdy, common-sense method, this book
gives in the clearest and most summary method
possible all the facts and doctrines of chemistry.—
Medical Times.

We can cordially recommend this work as one of

the clearest,and mostpractical that can be put in the
hands of the student.—EdinburghMed. Journal.

It abounds in innumerable interesting facts not to
be found elsewhere; and from the masterly manner
in which every subject is handled, with its pleasing
mode of describing even the dryestdetails, it cannot
fail to prove acceptable, not only to those for whom
it is intended,but tothe professional large.—Canada
Lancet.

We have for a long time felt that the preparation
of a proper chemical text-book for students would
be time better spent thanin the invention of a novel
system of classification or the discovery of half a
dozen new elements endingin turn. Webelieve this
want has at last been satisfiedin thebook nowbefore
us, which has been prepared expressly for medical
students by two of the most experienced teachers of
the scienceiu England.—Boston Med. and Surgical
Journal.

JfOWMAN (JOHN E.), M. D.

PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. Edited
by C. L. Bloxam, Professor of Practical Chemistry in King's College, London. Fourth
American, from the fourth and revised English Edition. In one neat volume, royal 12mo.,
pp. 351, with numerous illustrations, extra cloth. $2 25.

The fourth edition of this invaluable text-book of
MedicalChemistrywas publishedin England in Octo-
ber of thelast year. The Editor has brought down
the Handbook to that date, introducing,as faras wa s
compatiblewith the necessary conciseness of such a
work, all the valuable discoveries in the science
which have come to light since the previous edition
was printed. The work is indispensable to every
student of medicine or enlightened practitioner. It
is printed in clear type, and the illustrations are
numerous and intelligible.—Boston Med.and Surg.
Journal.

JjY THE SAME AUTHOR.

The medical studentand practitionerhave already-
appreciated properly this small mannal, in which
instruction for the examinationand analysis of the
urine, bloodand other animal products,both healthy
and morbid, are accurately given. The directions
for the detection of poisons in organic mixturesand
in the tissues are exceedingly well exposedin a con-
cise and simple manner. This fourth edition has
been thoroughlyrevised by the editor, and brought
up to the present state ofpractical medicalchemistry.—Pacific Med.and Surg. Journal.

INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDING
ANALYSIS. Fourth American, from the fifth andrevised London edition. With numer-
ous illustrations. In one neat vol., royal 12mo., extra cloth. $2 25. {Just ready )

One of the most complete manuals that has for a
long time been given to the medical student.—
'Athenmum.

We regard it as realizing almost everything to be
desired in an introduction to Practical Chemistry.
It isby far the best adapted for the Chemical student
of any that has yet fallen in our way.—Britishand
Foreign Medico-ChirurgicalReview.

The best introductory work on the subject with
whichwe areacquainted.—EdinburghMonthlyJour.

This little treatise, or manual, is designed espe-
cially forbeginners. With this viewthe author has

very judiciously simplifiedhis subjects and illustra-
tions as much as possible, and presents all of the
details pertaining to chemical analysis, and other
portions difficult for beginners to comprehend, in
sucha clear and distinct manner as to remove all
doubt or difficulty. Thus a subject which is usually
regarded by students as almost beyond their com-
prehension, is rendered very easy of acquisition.
Several valuable tables, a glossary, etc., all combine
to render the work peculiarly adapted to the wants
of such; and as such we commend it to them.—Tlie
Western Lancet.

QRAHAM (THOMAS), F.R.S.

THE ELEMENTS OF INORGANIC CHEMISTRY, including the
Applications of the Science in the Arts. New and much enlarged edition, by Henry
Watts and Robert Bridges, M. D. Complete in one large and handsome octavo volume,
of over 800 very large pages, with two hundred and thirty-two wood-cuts, extra cloth.
$5 50.

Part II., completing the work from p. 431 to end, with Index, Title Matter, Ac, may be had
separate, cloth backs and paper sides. Price $3 00.

From Prof. E. N. Horsford, HarvardCollege.
It has, in its earlier and less perfecteditions, been

familiar to me, and the excellence of its plan and
the clearness and completeness of its discussions,
have longbeen myadmiration.

No reader of English works on this science can

afford to be without this edition of Prof. Graham's
Elements.—Silliman's Journal, March, 1858.

From Prof. Wolcott Gibbs, N. Y. Free Academy.
Thework is an admirable one inall respects, and

its republication here cannotfail to exert a positive
influenceupon the progress of sciencein thiscountry.
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JpOWNES (GEORGE), Ph.D.
A MANUAL OF ELEMENTARY CHEMISTRY; Theoretical and

Practical. With one hundred and ninety-seven illustrations. Edited byRobebt Bridges,
M. D. In one large royal 12mo. volume, of 600 pages, extra cloth, $2 00; leather, $2 50.

Weknow of no treatise in the language so well
calculated to aid the student in becoming familiar
with the numerous facts in the intrinsic science on
which it treats, or one better calculated as a text-
book for those attending Chemical lectures. * * * *Thebest text-bookon Chemistry thathas issued fromour press.—American Medical Journal.

We again most cheerfully recommend it as the
best text-book forstudents inattendance upon Chem-
ical lectures that we have yet examined.—III.and
Ind. Med. and Surg. Journal.

A first-rate work upon a first-rate subject.—St.
LouisMed. and Surg. Journal.

No manual of Chemistry which we have met
comes so near meeting thewants of the beginner.—
Western Journalof Medicineand Surgery.

We know of none within the same limits which
has higher claimstoour confidence as acollege class-
book, both for accuracy of detail and scientific ar-
rangement.—Augusta Medical Journal.

We know of no text-book on chemistry that we
would sooner recommend to the student than this
edition of Prof. Fownes' work.—Montreal Medical
Chronicle.

A new andrevised edition of one of thebest elemen-
tary workson chemistry accessible to the American
and English student.—N. Y. JournalofMedical and
CollateralScience.

We unhesitatingly recommend it to medical stu-
dents.—N. W. Med. and Surg. Journal.

Thisis a most excellent text-book for class instruc-
tion in chemistry, whether for schools or colleges.—
Silliman's Journal.

ABEL AND BLOXAM'S HANDBOOK OP CHEMIS-
TRY, Theoretical, Practical, and Technical. With
a recommendatory Preface, by Dr. Hoffman. In
one large octavo volume of 662 pages, with illus-
trations, extracloth, $4 50.

GARDNER'S MEDICAL CHEMISTRY, for the Use of
Students, and the Profession. Inone royal 12mo.
volume, with wood-cuts; pp. 396, extra cloth,
$1 00.

KNAPP'S TECHNOLOGY ; or Chemistry Appliedto
the Arts, and to Manufactures. Edited, with
numerous notes and additions, by Dr. Edmund
Ronals, andDr. Thomas Richardson. With Amer-
ican additions, by Prof. Walter R. Johnson. In
two very handsome octavo volumes, containing
about 1000 pages, and 500 wood engravings, extra
cloth, $6 00.

pARRISH (ED WARD),
Professor ofMateria Medicain thePhiladelphia College ofPharmacy.

A TREATISE ON PHARMACY. Designed as a Text-Book for the
Student, and as a Ouide for the Physician and Pharmaceutist. With many Formulae and
Prescriptions. Third Edition, greatly improved. In one handsome octavo volume, of 850
pages, with several hundred illustrations, extra cloth. $5 00.

The rapid progress made in the science and art of Pharmacy, and the many changes in the last
edition of the Pharmacopoeia have required a very thorough revision of this work to render it
worthy the continued confidence with which it has heretofore been favored. In effecting this,
many portions have been condensed, and every effort has been made toavoid increasing unduly
the bulk of the volume, yet, notwithstandingthis, itwill be found enlarged by about one hundred
and fifty pages. The author's aim has been to present in a clear and compendious manner every-
thing ofvalue to the prescriber and dispenser ofmedicines, and the work, it is hoped, will be found
more than ever a complete book ofreference and text-book, indispensableto all who desire to keep
on a level with the advance of knowledge connected with their profession.

The immense amount of practical information condensed in its pages may be estimated from
the fact that the Index contains about 4700 items. Under the head of Acids there are 312 refer-
ences ; under Emplastrum, 36; Extracts, 159; Lozenges, 25,; Mixtures, 55 ; Pills, 56; Syrups,
131; Tinctures, 138; Unguentum, 57, &o.

We have examined this largevolume with a good
deal of care, and find that the author has completely
exhausted the subject uponwhich he treats ; a more
complete work, we think,it wouldbe impossible to
find. To the studentof pharmacy theworkis indis-
pensable; indeed, so far as we know,it is theonlyone
of its kind in existence, and even to the physician or
medical student who can spare five dollars to pur-
chase it, we feel sure the practical information he
will obtain will more than compensate him for the
outlay.—CanadaMed. Journal, Nov. 1864.

The medicalstudent and the practising physician
will find the volumeof inestimable worth for study
and reference.—San Francisco Med. Press, July,
1864.

When we say that this book is in some respects
the best which has beenpublished on the subject inthe English language for a great many years, we do
not wish it to be understood as very extravagant
praise. In truth, it is not so much the best as the
only book.— TheLondon CliemicalNews.

An attempt to furnishanything likean analysis of
Parrish's very valuableand elaborate Treatise on
PracticalPharmacy wouldrequire more space than
wehave at our disposal. This, however, is not so
much a matter of regret, inasmuch as it would he
difficult to think of any point, however minute and
apparently trivial, connected with the manipulation
of pharmaceuticsubstances or appliances whichhas

notbeen clearly and carefully discussed in this vol-
Want of space prevents our enlargingfurtheron this valuable work, and we must conclude by a

simple expression of our hearty appreciation of its
merits.—Dutilin Quarterly Jour, ofMedical Science,
August, 1864.

Wehave in thisable and elaborate work a fairex-
position of pharmaceutical scienceas it exists in the
United States ; and it shows that our transatlantic
friends have given the subject most elaborate con-sideration, and have brought their art to a degree of
perfection which, we believe, is scarcely to be sur-passed anywhere. The book is, of course, of moredireot valueto themedicinemaker than to the physi-
cian ; yet Mr. Pakrish has not failed to introducematter in which the prescriber is quite as much
interested as the compounder of remedies. In con-
clusion,we can only express our high opinion of the
value of thiswork as a guide to the pharmaceutist,
and in many respects to the physician, not only inAmerica,hut in other parts of the world.—British
Med. Journal, Nov. 12th, 1864.

The former editions have been sufficiently long
before the medical public torender the merits of the
work wellknown. It is certainly one of the mostcomplete and valuable workson practical pharmacyto which thestudent, the practitioner, or the apothe-
cary can have access.—Chicago Medical Examiner.
March, 1864.
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QRIFFITH (ROBERT E.), M.D.
A UNIVERSAL FORMULARY, Containing the Methods of Pre-

paring and Administering Officinal and other Medicines. The whole adapted to Physicians
and Pharmaceutists. Second edition, thoroughly revised, with numerous additions, by
Robert P. Thomas, M.D., Professor of Materia Medica in the Philadelphia College of
Pharmacy. In one large and handsome octavo volume of 650 pages, double-columns.
Extra cloth, $4 00; leather, $5 00.

In this volume, the Formulary proper occupies over 400 double-column pages, and contains
-about 5000 formulas, among which, besides those strictly medical, will be found numerous valuable
receipts for the preparation of essences, perfumes, inks, soaps, varnishes, Ac. Ac. In addition to
this, the work contains a vast amount of information indispensable for daily reference by the prac-tising physician and apothecary, embracing Tables of Weights and Measures, Specific Gravity,Temperature for Pharmaceutical Operations, Hydrometrical Equivalents, Specific Gravities ofsome
of the Preparations of the Pharmacopoeias, Relation between different Thermometrical Scales,
Explanation of Abbreviations used in Formulas, Vocabularyof Words used in Prescriptions, Ob-
servations on the Management of the Sick Room, Doses of Medicines, Rules for the Administration
of Medicines, Management of Convalescence and Relapses, Dietetic Preparations not included inthe Formulary, List of Incompatibles, Posological Table, Table of Pharmaceutical Names which
differ in the Pharmacopoeias, Officinal Preparations and Directions, and Poisons.

Three complete and extended Indexes render the work especially adapted for immediate consul-
tation. One, of Diseases and their Remedies, presents under the head of each disease the
remedial agents which have been usefully exhibited in it, with reference to the formulae containingthem—while another ofPharmaceutical and Botanical Names, and a very thorough General
Index afford the means of obtainingat once any information desired. The Formulary itself is
arranged alphabetically, under the heads of thjj leading constituents of the prescriptions.

This is one of the most useful books for the prac-
tisingphysician which has been issued from thepress
of late years, containing a vast variety of formulas
for the.safe and convenient administration of medi-
cines, all arranged upon scientific and rational prin-
ciples, with the quantities stated in full, without
signs or abbreviations.—Memphis Med. Recorder.

We knowof none in our language, or any other, so
comprehensive in its details.—London iMncet.

One of the mostcomplete works of the kind in any
language.—Edinburgh Med. Journal.

We arenotcognizant of the existence of aparallel
work.—London Med. Gazette.

CfTILLli! (ALFRED), M.D.,
Professor of Theoryand Practice of Medicinein the University ofPenna.

THERAPEUTICS AND MATERIA MEDICA; a Systematic Treatise
on the Action and Uses of Medicinal Agents, including their Description and History.
Second edition, revised and enlarged. In two large and handsome octavo volumes, of 1592
pages. Extra cloth, $10 00 j leather, raised bands, $12 00.

Dr. Stillfe's splendid workon therapeutics and ma-
teria medica.—London Med. Times, April 8, 1865.

Wehave placed first on the list Dr. Stille's great
workon therapeutics.—EdinburghMed. Journ., 1865.

JjJLLIS (BENJAMIN), M.D.
THE MEDICAL FORMULARY: being a Collection of Prescriptions

derived from the writings and practice of many of the most eminent physicians of America
and Europe. Together with the usual Dietetic Preparations and Antidotes for Poisons. To
which is added an Appendix, on the Endermic use of Medicines, and on the use of Ether
and Chloroform. The whole accompaniedwith a few brief Pharmaceutic and Medical Ob-
servations. Eleventh edition, carefullyrevised and much extended by Robert P. Thomas,
M. D., Professor of Materia Medica in the Philadelphia College of Pharmacy. In one
volume 8vo., of about 350 pages. $3 00.

We endorse the favorable opinion whichthe book
has so long established foritself, and take this occa-
sion to commendit to ourreaders as one of the con-
venient handbooks of the office and library.—Cin-
cinnatiLancet, Feb. 1864.

Theworkhas long been before the profession, and
its merits are well known. The presentedition con-
tains manyvaluable additions, and will be foundto
be an exceedingly convenient and useful volume for
reference by the medical practitioner. — Chicago
Medical Examiner, March, 1864.

Thework is now so well known, and has been so

frequently noticed in this Journal as the successive
editions appeared, that it is sufficient, on the present
occasion, tostate that the editor has introduced into
the eleventh edition a large amount of new matter,
derived from thecurrent medicalandpharmaceutical
works, as well as anumber of valuable prescriptions
furnished from private sources. A verycomprehen-
sive and extremely useful index has also been sup-
plied, which facilitates reference to the particular
article the prescriber maywish to administer; and
the language ofthe Formulary has been made tocor-
respond with the nomenclature of the new national
Pharmacopoeia.—Am. Jour. Med. Sciences, Jan. 1864.

T)VNGLISON (ROBLEY), M.D.,
Professor of Institutes of Medicine in Jefferson Medical College, Philadelphia.

GENERAL THERAPEUTICS AND MATERIA MEDICA; adapted
for a Medical Text-Book. With Indexes of Remedies and of Diseases and their Remedies.
Sixth edition, revised and improved. With one hundred and ninety-three illustrations. In
two large and handsomely printed octavo vols, of about 1100 pages, extra cloth. $6 50.

TDY THE SAME AUTHOR.
NEW REMEDIES, WITH FORMULAS FOR THEIR PREPARA-

TION AND ADMINISTRATION. Seventh edition, with extensive additions. In one
very large octavo volume of 770 pages, extra cloth. $4 00.
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JJEREIRA (JONATHAN), M.D., F.R.S. andL.S.
MATERIA MEDICA AND THERAPEUTICS; being an Abridg-

ment of the late Dr. Pereira's Elements of Materia Medica, arranged in conformity with
the British Pharmacopoeia, and adapted to the use of Medical Practitioners, Chemists and
DruMists, Medical and Pharmaceutical Students, &o. By F. J. Farre M.D., Senior
Physician to St. Bartholomew's Hospital, and London Editor of the British Pharmacopoeia;
assisted by Robert Bentley, M.R.C.S., Professor of Materia Medica and Botany to the
Pharmaceutical Society of Great Britain; and by Robert Warington, F.R.S., Chemical
Operator to the Society of Apothecaries. With numerous additions and references to the
United States Pharmacopoeia, by Horatio C. Wood, M.D., Professor of Botany in the
University of Pennsylvania. In one large and handsome octavo volume of 1040 closely
printed pages, with 236 illustrations, extra cloth, $7 00; leather, raised bands, $8 00.
(Now Ready.)

The task of theAmerican editorhas evidentlybeen
no sinecure, for not onlyhas he given to us all that
is contained in the abridgment useful for our pur-
poses,but by a carefuland judicious embodiment of
over ahundred new remedies has increased the size
of the former work fully one-third, besides adding
many new illustrations, someof which are original.
We unhesitatinglysay that by so doing he has pro-
portionatelyincreased the value, notonlyof the con-
densed edition, but has extended the applicability of
the great original,and has placedhis medical coun-
trymen under lasting obligations to him. The Ame-
rican physician now has all that is needed in the
shape of acomplete treatise on materia medica, and
themedical studenthas a text-book which, for prac-
tical utilityandintrinsic worth, stands unparalleled.
Although of considerable size, it is none too large for
the purposesforwhich it has beenintended,and every
medical man should, in justice to himself, spare a
place for it uponhisbook-shelf, resting assured that
the more he consults it the better he will be satisfied
of its excellence.— N. Y. Med.Record, Nov. 15, 1S66.

Itwill fill a place which no other work can occupy
in the library of the physician, student, and apothe-
cary.—Boston Med.and Surg. Journal,Nov. 8, 1866.

Wehave here presented, in a volume ofa thousand
pages, that which we sincerelybelieve the best work
on materia medicain the English language. No phy-
sician, no medical student, can purchase this book,
and make anything like aproper use of it, without
being amply rewarded for his outlay.— The Cincin-
nati Journalof Medicine, November, 1866.

TheAmerican editorcan very justlysay, then, that
"hisoffice has been no sinecure." The result, how-
ever, of the labors of the different gentlemenengaged
on the work haB been to give us acompendium that
is admirablyadapted for the wants andnecessities of
the student. We willingly concede to the American
editor that we have rarely examined a work that, on
thewhole, is more carefully and laboriously edited
than this; or, we may add, thatis more improvedin
the process of editing.—New York Medical Journal,
December, 1866.

Of the many works on Materia Medica which have
appearedsince the issuingof the British Pharmaco-

poeia, none will be more acceptable to the student
and practitioner than thepresent. Pereira's Materia
Medicahad longagoasserted for itself the position of
being the most complete work on the subject in the
English language. But its-very completeness stood
in thewayof its success. Except in thewayofrefer-
ence, or to thosewhomadea specialstudy of Materia
Medica, Dr. Pereira's work was too full, and its pe-
rusalrequired an amount of time which few had at
theirdisposal. Dr. Farre has very judiciously availed
himselfof the opportunity of the publication of the
new Pharmacopoeia, bybringing out anabridged edi-
tion of the great work. Thisedition of Pereira isby
nip means a mere abridged re-issue, but containsma-
ny improvements, both in the descriptiveand thera-
peutical departments. We can recommend it as a
very excellent and reliable text-book.—Edinburgh
Med. Journal,February, 1866.

Dr. Farre has conferred on both students arid prac-
titioners arealboon inpresenting in a comprehensive
form, and within the limits of a moderate octavo
volume, the more important and morepractical por-
tions ofhispredecessor'sgreatwork. That Dr. Farre
has spared no endeavorto perform his task in eery
department, in the most perfect manner, maybe a*
ready inferred from the fact of his having associated
with himself in the work, the twodistinguished gen-
tlemen whose names appearwith his own upon the
title-page.—Dublin Quarterly Journal,May, 1S66.

With their able co-operation he has succeeded not
only in reducing Dr. Pereira's work to a convenient
size, but in producing a veryreliable and instructive
work on the authorized British Materia Medica.—
British Medical Journal, December 2, 1865.

Only 592 pages, while Pereira's originalvolumes
included 2000, and yet the results of many years' ad-
ditional research in pharmacology and therapeutics
are embodied in the new edition. Unquestionably
Dr. Farre has conferred a great benefit upon medical
students andpractitioners. And in both respects we
think he has acted very judiciously. And the work
is now condensed—broughtfully intoaccordance with
the pharmacological opinions in vogue, and can be
used with great advantageas a handbook for exami-
nations.—The Lancet, December, 1860.

/IARSON (JOSEPH), M.D.,
v/ Professor ofMateria Medica and Pharmacy in tJie University ofPennsylvania, &c.

SYNOPSIS OF THE COURSE OF LECTURES ON MATERIA
MEDICA AND PHARMACY, delivered in the University of Pennsylvania. With three
Lectures on the Modus Operandi of Medicines. Third edition, revised. In one handsome
octavo volume. $2 50.

ROVLE'S MATERIA MEDICA AND THERAPEU-
TICS; including the Preparations of the Pharma-
copoeias of London, Edinburgh, Dublin, and of the
United States. With many new medicines. Edited
by Joseph Carson, M D. With ninety-eightillus-
trations. In one large octavo volumeof about 700
pages, extra cloth. $3 00.

CHRISTISON'S DISPENSATORY; or, Commentary
on the Pharmacopoeias of Great Britain and the
United States; comprising the Natural History,
Description, Chemistry, Pharmacy, Actions, Uses,
and Doses of the Articles of the Materia Medica.
Second edition, revised and improved, witha Sup-
plementcontaining the most important NewReme-
dies. With copious additions, and two hundred
and thirteen large wood-engravings. By R. Egles-
fki.d Griffith, M. D. Inone very handsomeoctavo
volumeof over 1000 pages, extracloth. $4 00.

CARPENTER'S PRIZE ESSAY ON THE USE OP
AlcoholicLiquors in Health and Disease. New
edition, witha Preface by D. F. Condie, M.D., and
explanationsof scientificwords. In one neat 12mo.
volume, pp. 178, extra cloth. 60 cents.

BEALE ON THELAWS OF HEALTH INRELATION
to Mind and Body. In one vol. royal 12mo., extra
cloth, pp. 296. 80 cents.

De JONGH ON THE THREE KINDS OF COD-LIVER
Oil, with their Chemical and Therapeutic Pro-
perties. J. vol. 12mo.,cloth. 75 cents.

MAYNE'S DISPENSATORY AND THERAPEUTICAL
Remembrancer. With every Practical Formula
contained in the three British Pharmacopoeias.
Edited, with the addition of the Formulas of the
U. S. Pharmacopoeia, by R. E. Griffith, M. D. In
one 12mo. volume, 300 pp., extra cloth, 75 cents.
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QROSS [SAMUEL D.), M. D.,
Professor ofSurgeryin the Jefferson Medical College ofPhiladelphia.

ELEMENTS OF PATHOLOGICAL ANATOMY. Third edition,
thoroughlyrevised and greatly improved. In one large and veryhandsome octavo volume
of nearly 800 pages, with about three hundred and fifty beautiful illustrations, of which a
large number are from original drawings ; extra cloth. $4 00.

The very beautiful execution of this valuable work, and the exceedingly lowprice atwhich it
is offered, should command for it a place in the library of everypractitioner.

To the student of medicinewe would say that we
knowof no work which we can more heartily com-
mend than Gross'sPathological Anatomy.—Southern
Med. and Surg. Journal.

Thevolumecommendsitself to the medicalstudent;
it will repay a careful perusal,and should be upon

thebook-shelfofeveryAmerican physician.—Charles-
ton Med. Journal.

It containsmuch new matter, and brings down our
knowledgeof pathology to the latest period.—London
Lancet.

TONES (C. HANDFIELD), F.R.S., and SIEVEKING [ED. H), M.D.,
Assistant Physicians andLecturers in St. Mary's Hospital.

A MANUAL OF PATHOLOGICAL ANATOMY. First American
edition, revised. With three hundred and ninety-seven handsome wood engravings. In
one large and beautifully printed octavo volume of nearly 750 pages, extra cloth, $3 50.

Our limitedspace alone restrains us from noticingmore at length the various subjects treated of in
this interestingwork; presenting, as it does, an excel-
lent summary of the existing state of knowledge in
relation to pathological anatomy, we cannot too
stronglyurge upon the student the necessity of a tho-
rough acquaintance with its contents.—Medical Ex-
aminer.

We have long had need of ahand-book of patholo-
gical anatomy which should thoroughly reflect the
presentstate of that science. In the treatise before
us this desideratum is supplied. Within the limits of
a moderate octavo, wehave the outlines of this great
department of medical science accurately defined,

and the most recent investigations presented in suffi-
cient detail for the student ofpathology. We cannot
at this time undertakea formal analysis of this trea-
tise, as it would involve a separate and lengthy
consideration of nearly everysubject discussed ; nor
would such analysis beadvantageousto the medical
reader. The work is of such a character that every
physician ought to obtain it, both for reference and
study.—N. Y. JournalofMedicine..

Its importanceto thephysician cannotbe toohighly
estimated, and we would recommend our readers to
add it to their libraryas soon as they conveniently
can.—MontrealMed. Chronicle.

T)OKITANSKY {CARL), M.D.,
Curator of the ImperialPathological Museum, and Professor at the Universityof Vienna.

A MANUAL OF PATHOLOGICAL ANATOMY. Translated by
W. E. Swaine, Edward Sieveking, C. H. Moore, and G. E. Day. Four volumes octavo,
bound in two, of about 1200 pages, extra cloth. $7 50.

GLUGE'SATLAS OF PATHOLOGICAL HISTOLOGY.
Translated, with Notes and Additions, by Joseph
Leidy, M. D. In one volume, very large imperialIquarto, with 320 copper-plate figures, plain and
colored, extra cloth. $1 00. I

SIMON'S GENERAL PATHOLOGY, as conducive to
the Establishment of Rational Principles for the
Prevention and Cure of Disease. In one octavo
volume of 212 pages,extra cloth. $1 25.

TJ/'ILLIAMS {CHARLES J. B.), M.D.,
Professor of ClinicalMedicinein University College, London.

PRINCIPLES OF MEDICINE. An Elementary View of the Causes,
Nature, Treatment, Diagnosis, and Prognosis ofDisease; with brief remarks on Hygienics,
or the preservation ofhealth. A new American, from the third and revised London edition.
In one octavo volume of about 500 pages, extra cloth. $3 50.

The unequivocal favor with which this work has
beenreceived by theprofession, both in Europe and
America,is one among themanygratifying evidences
which might beadduced as going toshow that there
is a steadyprogress takingplace in thescience as well
as in the art of medicine.—St. Louis Med. and Surg.
Journal.

No work has ever achieved or maintained a more
deserved reputation. —Virginia Med. and Surg.
Journal.

One of the best works on the subject of which it
treats in our language.
It hasalready commended itself to thehigh regard

of the profession; and we may well say that we
knowof no single volumethat will afford the source
of so thorougha drilling in the principles of practice
as this. Students and practitioners should make
themselves intimately familiar with its teachings—
they will find their labor and study most amply
repaid.—CincinnatiMed. Observer.

There is no work in medical literaturewhich can
fill the place of this one. It is the Primer of the
youngpractitioner, the Koran of the scientificone.—
Stethoscope.

A text-book towhich no other in our language is
comparable.—Charleston Med. Journal.

The lengthened analysis we have given.ofDr. Wil-
liams's Principles of Medicine will, we clearly
prove toour readers his perfect competency*f«r 4he
task he has undertaken—that of imparting to the
student, as well as to the more experienced practi-
tioner, a knowledge of those general principles df
pathologyon which alone a correct practice can lie
founded. The absolute necessity of such a wofck
must be evident to all who pretend to more thUn
mere empiricism. We must conclude by again ex-pressing ourhigh sense oftheimmense benefit whifth
Dr. Williams has conferred on medicine by the ptft-
lication of this work. We are certain that in.yk
present stateof our knowledgehisPrinciples of Men 1-
cine could not possibly be surpassed. While we
regret theloss which many of the rising generation
of practitioners have sustained by his resigmtipn o
the Chair at University College, it is comfBrting to
feel that hiswritings must long continue t<f,exert a
powerful influence on the practice of that profession
for the improvementof which he has so assiduously
and successfully labored, and in which he holds so
distinguished a position.—London Jour, of$edicine
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JfLINT (AUSTIN), M.D.,
-*■ Professor of thePrinciples andPractice ofMedicine inBellevue Med. College, N. Y.

A TREATISE ON THE PRINCIPLES AND PRACTICE OF
MEDICINE; designed for the use of Students and Practitioners of Medioine. Second
edition, revised and enlarged. In one large and closely printed octavo volume of nearly
1000 pages; handsome extra cloth, $6 50; or strongly bound in leather, with raised bands,
$7 50. (Now Ready.)

From the Preface to the SecondEdition.
Four months after the publication of this treatise, the author was notified that a second edition

was called for. The speedy exhaustion of the first edition, unexpected in view of its large size,
naturally intensified the desire to make the work still more acceptable to practitioners and
students of Medicine; and, notwithstanding the brief period allowed for a revision, additions
have been made which, it is believed, will enhance the practical utility of the volume. The por-
tion treating of Pyaemia has been rewritten; three affections, omitted in the first edition, have
been introduced, viz., Pertussis, General Cerebral Paralysis, and Polyuria; Epidemic Cholera
has been considered at greater length; the thermometric phenomena of disease have received
fuller consideration, and, in connection with many affections, there has been added new matter,
much of which relates to special therapeutics.

We consider the book, in all its essentials, as the
best adapted to the studentof any of our numerous
text-books on this subject.—.2V. Y. Medical Journal,
Jan. 1867.

Its terse conciseness fully redeems it from being
rankedamongheavyandcommon-place works,while
the unmistakable way in which Dr. Flint gives his
own viewsis quite refreshing, and far from common.
It is a book of enormous research ; the writeris evi-
dently a man of observation and large experience;
his views are practically sound and theoretically
moderate,and we have no hesitation in commending
his magnum opus to our readers.—Dublin Medical
Pressand Circular, May 16,1866.

We are happy to think that this objectis very suc-
cessfully attained in the work before us. Solid, com-pact, yet clear, itadequately represents the present
condition of practical medicine as it could be done
only by aphysician who unites to scientific culturea largeand well-digested experience in the clinical
studyof medicine.—Am. Journal Medical Sciences,
July, 1866.

In the plan of the work and the treatment of indi-
vidualsubjects thereis a freshness and an originality Iwhich make it worthy of the study of practitionersas well as students. It is, indeed,an admirable book,
and highly creditable to American medicine. For
clearness and concisenessin style, forcareful reason-
ingupon what isknown, forluciddistinctionbetween
what we know and what we do not know,between
what nature does in diseaseand what the physiciancan do and should, for richness in good clinical ob-
servation, for independence of statementand opinion
•n great pointsof practice,and for general sagacityand good judgment, the work is most meritorious.
It is singularly rich in good qualities, and free from
faults.—LondonLancet, June23, 1S66.

We have no hesitation in expressing a favorableopinion of it.—London Medical Times and Gazette,June 23, 1866.
For terseness, simplicityand distinctness of style,

comprehensiveness of scope, and cool, impartial and
well-balanced judgment in the examination of dis-
puted questions, it has no superior—we are temptedto say, no equal. Its sentences are brief—shorter

than thoseofany medicalbook we know of, and you
get theirmeaning at a glance. Every sentence gives
you a distinct idea.—Pacific Medical and Surgical
Journal, June, 1S66.

A book of inestimable value, as therecorded expe-
rience of one of the clearest and best educated mindsever devoted to thetheory and practice of medicine.
Dr. Flint's Theory and Practice op Medicine willbe eagerly perused by all our readers—will be re-
garded as the Bible of practical medicine.—Buffalo
Med. and Surg. Journal,May, 1866.

In following out such a plan Dr. Flint has suc-
ceeded most admirably, and gives to his readers a
work that is not only very readable, interesting,
and concise,but in every respect calculated to meet
the requirements of professional men of every class.
The student has presented to him, in the plainest
possible manner, the symptoms of disease, the prin-
ciples which should guide him in its treatment, and
thedifficulties whichhave to be surmounted in order
to arrive at a correct diagnosis. The practitioner,
besides having such aids, has offered to him the con-
clusion which the experience of the professor has
enabled him to arrive at in reference to the relative
merits of different therapeutical agents, and different
methods of treatment. This new work, as a whole,will add not a little to thewell-earnedreputation ofProf. Flint as a medical writer and teacher. The
numberof years in which he has been engaged in the
active duties of his profession, both in public and
private life, have given him an amount of experi-ence which has eminently fitted him for the produc-
tion of a work which must necessarily extend oversuch a widerange of subjects. We cannot see howitcan fail to meet with universal favor.—N. Y. Med.
Record, April2, 1866.

The Practice of Medicine of Prof. Flint is, un-
doubtedly, amost excellentwork, andis muchbetter
suited to the special needs of the American student
and practitioner than any other accessible to them.
We predict for the book a very great, and, as we bo-
lieve, well deserved popularity.—Cincinnati Jour-nal ofMedicine, March, 1866.

Contains all that has recently been added to our
knowledge of this department of medicine.—Detroit
Review, April, 1866.

JJUNGLISON, FORBES, TWEEDIE, AND OONOLLY.
THE CYCLOPAEDIA OF PRACTICAL MEDICINE: comprising

Treatises on the Nature and Treatment of Diseases, Materia Medica and Therapeutics,Diseases ofWomen and Children, Medical Jurisprudence,&g. &o. In four large super-royal
octavo volumes, of 3254 double-columned pages, strongly and handsomely bound. $15.This work contains no less than fourhundred and eighteen distinct treatises, contributedby sixty-eight distinguished physicians.

The most complete work on practical medicine
extant, or at least in our language.—Buffalo Medical
and Surgical Journal,

Forreference, it isabove all price toevery practi-
tioner.—Western Lancet.

One of the most valuable medical publications of

the day. As a work of reference it is invaluable.—Western Journalof Medicine and Surgery.
It has been to us,both as learner and teacher, awork for ready and frequent reference, one in whichmodernEnglish medicine is exhibitedin the most ad-vantageous light.—MedicalExaminer.

JDARLOW [GEORGE H.), M.D.
A MANUAL OF THE PRACTICE OF MEDICINE. With Additionsby D. F. Condie, M.D., author of "A Practical Treatise on Diseases of Children," &c. Inone handsome octavo volume of over 600 pages, extra cloth. $2 50.
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jyATSON (THOMAS), M. D., g-c.

LECTURES ON THE PRINCIPLES AND PRACTICE OF
PHYSIC. Delivered at King's College, London. A new American, from the last revised
and enlarged English edition, with Additions, by D. Francis Condie, M. D., author of
"A Practical Treatise on the Diseases of Children," &c. With one hundred and eighty-five illustrations on wood. In one very large and handsome volume, imperial octavo, of
over 1200 closely printed pages in small type; extra cloth, $6 50; strongly bound inleather,with raised bands, $7 50.

Believing this tobe a work which should lie on the table of everyphysician, and be in the hands
of every student, every effort has been made to condense the vast amount of matter which it con-
tains within a convenient compass, and at a very reasonable price, to place it within reach of all.
In its present enlarged form, the work contains the matter of at least three ordinary octavos,
rendering it one of the cheapest works now offered to the American profession, while its mechani-
cal execution makes it an exceedingly attractive volume.

Confessedly, by the concurrent opinions of the
highest critical authorities both of Great Britain and
this country, the best compend of the principles and
practice of physic that has yetappeared.—Am. Jour,
of theMed. Sciences.

Commendation of these lectures would be only
reiterating the often recorded opinion of the profes-
sion. By universal consent the" work ranks amone
the very best text-beoks in our language.—III. and
lad. Med. and Surg. Journal.

It stands now confessedly in the first rank of the
publications relating to the practice of medicine.—Western JournalofMed. and Surg.

Dr. Watson's Lectures may, withoutexaggeration,
be styleda mirrorof the practice of medicine.— Cin-
cinnatiLancet.

Wecannot speak too highly of this truly classical
work on the practice of medicine. Take it all in all,it is the verybest of books of its kind; equalled by
none in beauty and elegance of diction, and not sur-
passed in the completeness and comprehensiveness
of its contents. It will be an indispensable guide to

the student in the acquirement ofhis profession, andno less worthyof frequentconsultationand reference
by the most enlightened practitioner.—Chicago Med.
Journal.

Dr. Watson'sLectures have been so long known
and celebrated for their rare combination of intrinsic
excellenceand attractive style, that we need say nomore of this edition than that it is the best workon
the,subject in the English language, for the general
purposes both of students and ofpractitioners—all of
whom we advise to possess themselves of a copy, if
theyare notalready so fortunate as to have one.—
Boston Medical and Surgical Journal.

Young men will find in the work before us the
councils of wisdom, and the old men the words of
comfort. Few men have succeeded so well as Dr.
Watson in throwing together science and commonsense in the treatment of disease.—OhioMed. Joum.

No practitionershould be without the new edition.—N. O. Med. News.
Thiswork is now truly a cyclopa?dia of practical

medicine.—New York Journalof Medicine.

TilCKSON (SAMUEL H.), M. D.,
Professor ofPractice ofMedicine in Jefferson Medical College, Philadelphia.

ELEMENTS OF MEDICINE ; a Compendious View of Pathology and
Therapeutics, or the History and Treatment of Diseases. Second edition, revised. In one
large and handsome octavovolume, of750 pages, extra cloth. $4 00.

(A. TV), M. D.
A MANUAL OF MEDICAL DIAGNOSIS; being an Analysis of the

Signsand Symptoms of Disease. Third American from the second and revised London
edition. In one neat octavo volume of 451 pages, extra cloth. $3 50.

A work of immense practical utility.—LondonIThebookshouldbeinthehandsofeverypractical
Med. Times and Gazette. | man.—Dublin Med. Press.

Thehook should be in the hands of every practical
man.—Dublin Med. Press.

JJARTSHORNE (HENRY), M.D.

ESSENTIALS OF THE PRINCIPLES AND PRACTICE OF MEDI-
CINE. A handy-book for Students and Practitioners. In one handsome royal 12mo.
volume. (Preparing.)

JjALLEMAND AND WILSON.
A PRACTICAL TREATISE ON THE CAUSES, SYMPTOMS,

AND TREATMENT OF SPERMATORRHEA. By M. Lallemand. Translated and
edited by Henry J. McDougall. Fifth American edition. To which is added ON
DISEASES OF THE SEMINALES, and their associated organs. With
special reference to the Morbid Secretions of the Prostatic and Urethral Mucous Membrane.
ByMarris Wilson, M.D. In one neat octavo volume,of about 400 pp., extra cloth, $2 75.

JJ)NDON SOCIETY OF MEDICAL OBSERVATION.
WHAT TO OBSERVE AT THE BEDSIDE AND AFTER DEATH

IN MEDICAL CASES. Published under the authority of the London Society for Medical
Observation. A new American, from the second and revised London edition. In one very
handsome volume, royal 12mo., extra cloth. $1 00.

LAYCOCK'S LECTURES ON THE PRINCIPLES
and Methods of Medical Observation and Re-
search. For the use of advanced students and
juniorpractitioners. In one veryneat royal 12mo.
volume,extra cloth. $1 00.

HOLLAND'S MEDICAL NOTES AND REFLEC-
tions. From the third and enlarged English edi-
tion. In one handsome octavo volume of about
500 pages, extra cloth. $3 50.
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JpLINT (A USTIN), M. I).,
-*- Professor of the Principles and Practice of Medicine in Bellevue Hospital Med. College, N. T.

A PRACTICAL TREATISE ON THE PHYSICAL EXPLORA-
TION OF THE CHEST AND THE DIAGNOSIS OF DISEASES AFFECTING THE
RESPIRATORY ORGANS. Second and revised edition. In one handsome octavo volume
of 595 pages, extra cloth, $4 50. (Nowready.)

During the ten years which have elapsed since the preparation of the first edition of this work,
much has been added to our knowledge of its subject. The position of the author has been such
as to keep him necessarily familiarwith every step of progress, and to enable him to test the im-
portance of all investigations. He has revised the work thoroughly, and it may therefore be
regarded as entirely on a level with the most advanced condition of its important topic.

The chapteron Phthisis is repletewith interest; which pervadeshis whole work lends an additionaland his remarks on the diagnosis,especially in the force to its thoroughlypractical character, whichearly stages, are remarkable for their acumen and cannot failto obtain for ita place as a standard workgreat practical value. Dr. Flint's style is clear and on diseases of the respiratory system. —Londonelegant, and the tone of freshness and originality Lancet, Jan. 19, 18G7.

The chapter on Phthisis is replete with interest;
and his remarks on the diagnosis, especially in the
early stages, are remarkable for their acumen and
great practical value. Dr.Flint's style is clear and
elegant, and the tone of freshness and originality

£T THE SAME AUTHOR.

which pervadeshis whole work lends an additional
force to its thoroughly practical character, which
cannot failto obtain for it a place as a standard work
on diseases of the respiratory system.—London
Lancet, Jan. 19, 1867.

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY,
AND TREATMENT OF DISEASES OF THE HEART. In one neat octavo volume of
nearly 500 pages, with a plate; extra cloth, $3 50.

We question the factofanyrecentAmerican author
In our profession being more extensively known, or
more deservedly esteemed in this country than Dr.
Flint. We willinglyacknowledge his success, more
particularly in thevolume on diseases of the heart, in
makinganextended personal clinical study available
for purposesof illustration, in connection with cases
which have been reported by other trustworthy ob-

servers. Thework of Dr Flint, which has received
this short notice at our hands, in connection with his
othervolume, whose title we have placedat thehead
of our observations, may be regarded as constituting
a complete guide to the diagnosisof diseases of the
chest ; and for this purpose we have much pleasure
and everyconfidence in recommending them.—Brit,
and For. Med.-Chir. Review.

(1HAMBERS (T. K.), M.D.,
ConsultingPhysician to St. Mary'sHospital, London, &c.

THE INDIGESTIONS; or, Diseases of the Digestive Organs Functionally
Treated. In one handsome octavo volume, extra cloth, $2 50. (Now Beady.)

As a practical work, illustrated by a large number of cases, and detailing the experience of its
distinguished author on so importantand intractable a class of diseases, this volume can scarcely
fail to command the immediate attention of the profession.

CONTENTS. Chap. I. Introduction. II. Indigestion of Various Foods. III. Habits of Social Life
Leading to Indigestion. IV. Abdominal Pains. V. Vomiting. VI. Flatulence. VII. Diarrhoea. VIII.
Constipation and Costiveness. IX. Nervous Diseases Connected with Indigestion—Analysis.

It is in the combinationofthesequalities—clearand
vividexpression, with thorough scientific knowledge
and practical skill—that his success as a teachefor
literaryexpositor of themedical art consists; and the
volume before us is a better illustration than its au-
thor has yet produced of the rare degree in which
those combined qualities are at his command. Nextto the diseases of children, there is no subject on
which the youngpractitioner is oftener consulted, oron which the public are more apt to form their
opinions of his professional skill, than the various
phenomenaof indigestion. Dr. Chamberscomes most
opportunely andeffectively to hisassistance. In fact,
there are few situations in which the commencing

practitioner can place himself in which Dr. Cham-
bers' conclusions on digestion will not be of service.—London Lancet, February 23, 1867.

This elegant volume, by the authorof "Lectures,
chiefly Clinical," has been our Christmas book, andwe found it as interesting as any of the popular an-
nuals which deluge us at that festive season. We
hope the authorwill accept as a well-deserved com-
pliment the remark, "that, after all that has been
written upon this subject, we considerit a thorough
triumph tohave put forth so instructive a volume on
indigestion."—Dublin Medical Press and Circular,
January23, 1S67.

JgRINTON (WILLIAM), M.D., F.R.S.
LECTURES ON THE DISEASES OP THE STOMACH; with an

Introduction on its Anatomy and Physiology. From the second and enlarged London edi-
tion. With illustrations on wood. In one handsome octavo volume of about 300 pages,extra cloth. $3 25. (Just issued.)

Nowhere can be found a more full, accurate, plain,
and instructive history of these diseases, or morera-
tionalviews respecting theirpathologyand therapeu-
tics.—Am. Journ. of the Med. Sciences, April, 1865.

The first edition of this work became, immediately
after its publication, a standardauthority on the dis-eases, functionaland organic, of the primal organ of
the human machine. It isunnecessaryhere torepeat
the praise which we formerlybestowed on the book
when it was a debutant, soliciting professional favor.—Brit, and For. Med.-Chir. Review, April, 1865.

The most completework in our languageupon the
diagnosis and treatment of thesepuzzling and impor-tant diseases.—Boston Med.and Surg. Journal,Nov.1865.

Theselectures compriseabrief but condensed and
quite perfect account of what is at present known
concerning diseases of the stomach. The anatomy,physiology, symptoms, and treatment are so pre-
sented as to make the work a veryinstructive and
popularone with practitioners of medicine.—BuffaloMed. and Surg, Journal,Dec. 1865.

JJABERSHON (S. 0.), M.D.
PATHOLOGICAL AND PRACTICAL OBSERVATIONS ON DIS-

EASES OF THE ALIMENTARY CANAL, (ESOPHAGUS, STOMACH, CECUM, ANDINTESTINES. With illustrations on wood. In one handsome octavo volume of 312pages, extracloth. $2 50.
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T>UMSTEAD {FREEMAN J.), M.D.,

Lecturer on MateriaMedica and Venereal Diseases at the Col. ofPhys. and Surg., New York, &c.
THE PATHOLOGY AND TREATMENT OP YENEREAL DIS-

EASES. Including the results of recent investigations upon the subject. A new and re-
vised edition, with illustrations. In one large and handsome octavo volume of 640 pages,extra cloth, $5 00. (Lately Issued.)

During the short timewhich has elapsed since the appearance of this work, it has assumed theposition ofa recognized authority on the subject wherever the language is spoken, and its transla-
tion into Italian shows that.its reputation is not confined to our own tongue. The singular clear-ness with which the modern doctrines of venereal diseases are set forth renders it admirably
adapted to the student, while the fulness of its practical details and directions as to treatment
makes it indispensable to the practitioner.. The few notices subjoined will show the very highposition universally accorded to it by the medical press of both hemispheres.

Well known as one of the best authoritiesof thepresent day on the subject.—British and For. Med.-
Chirurg. Review, April, 1866.

A regular store-house of special information.—
London Lancet, Feb. 24, 1866.

A remarkably clear and full systematic treatise on
the wholesubject.—Lond. Med. Times and Gazette.

The best, completest, fullest monograph on this
subject in our language.—British American Journal.

Indispensablein a medicallibrary. -—Pueiflc Med.
and Surg. Journal.

Wehave no doubt that itwill supersede in America
every other treatise on Venereal.—San Francisco
Med. Press, Oct. 1864.

A perfect compilation of all that is worthknowingon venereal diseases in general. It fills up a gap
whichhas longbeen felt in Englishmedicalliterature.—Brit, and Foreign Med.-Ohirurg.Review, Jan., '65.

Wehave not met withany which so highly merits

our approval and praise as thesecond edition of Dr.
Buinstead'swork.— GlasgowMed. Journal, Oct. 1864.

We know of no treatise in any language which is
its equal in point of completeness and practicalaim*
plicity.—Boston Medical and Surgical Journal,
Jan. 30, 1864.

The book is one which every practitioner should
have in hispossession, and, we may further say, the
onlyhook upon the subject whichho should acknow-
ledgeas competent authority.—Buffalo Medicaland
Surgical Journal, July, 1864.

The best work with whichwe are acquainted, and
the most convenient hand-book for the busy practi-
tioner.—CincinnatiLancet, July, 1864.

Theauthorhas spared nolabor tomake this edition
worthyof the reputation acquired by thelast, aud we
believe thatno improvement or suggestion worthy of
notice, recorded since the last edition was published,
has been left unnoticed.—Dublin Quarterly Journal
of Medical Science, August, 1864.

BLAKISTON ON CERTAIN DISEASES OF THE
CHEST. In one volume octavo. $1 25.

BUCKLER ON FIBRO-BRONCHITIS AND RHEU-
MATIC PNEUMONIA. In one octavo vol., extra
cloth, pp. 150. $1 25.

FISKE FUND PRIZE ESSAYS.—LEE ON THE EF-
FECTS OF CLIMATE ON TUBERCULOUS DIS-
EASE. AND WARREN ONTHE INFLUENCE OF
PREGNANCY ON THE DEVELOPMENT OF TU-
BERCLES. Together in one neat octavo volume,
extra cloth, $1 00.

HUGHES' CLINICAL INTRODUCTION TO AUS-

CULTATION AND OTHER MODES OF PHYSICAL
DIAGNOSIS. Second edition. One volume royal
12mo., extra cloth, pp. 304. $125.

WALSHE'S PRACTICAL TREATISE ON DISEASES
OF THELUNGS. ThirdAmerican/from the third
revised and much enlarged London edition. In oneneat octavo volumeof nearly 500 pages,extra cloth
Price $3 00.

WALSHE'S PRACTICAL TREATISE ON THE DIS-
EASES OF THE HEART AND GREAT VESSELS.
Third American, from the third revised and much
enlarged London edition. In one handsome octavo
volume of 420 pages,extra cloth. $3 00.

(P.), M.D.
LETTERS ON SYPHILIS. Translated by W. P. Lattimobje, M.D.

In one neat octavo volume, of 270 pages, extra cloth, $2 00.

JgUDD (GEORGE), M.D.
ON DISEASES OF THE LIVER. Third American, from the third

and enlarged London edition. In one very handsome octavo volume, extra cloth, with four
beautifully colored plates, and numerous wood-cuts. pp. 500. $4 00.
ROCHE (R.), M.D.

YELLOW FEVER, considered in its Historical, Pathological, Etio-
logical, and TherapeuticalRelations. Including a Sketch of the Disease as it has occurred
in Philadelphia from 1699 to 1854, with an examination of the connections between itand
the fevers known under the same name in other parts of temperate as well as in tropical
regions. In two large and handsome octavo volumes, ofnearly 1500 pages, extra cloth, $7 00.

JfY THE'SAME AUTHOR.
PNEUMONIA ; its Supposed Connection, Pathological, and Etiological,

with Autumnal Fevers, including an Inquiry into the Existence and Morbid Agencyof
Malaria. In one handsome octavo volume, extra cloth, of 500 pages. $3 00.

JjYONS (ROBERT D.), K. C. C.
A TREATISE ON FEVER; or, Selections from a Course ofLectures

on Fever. Being part ofa Course of Theory and Practice of Medicine. In one neat octavo
volume, of 362 pages, extra cloth. $2 25.

CLYMER ON FEVERS; THEIR DIAGNOSIS, PA-
tholocjy and Treatment. In one ootavo volume
of 600pages, leather. $1 75.

TODD'S CLINICAL LECTURES ON CERTAIN ACUTE
Diseases. In one neat octavo volume, of 320 pages,
extra cloth. $2 60.
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ROBERTS ( WILLIAM), M. D.,
Lecturer on Medicinein the Manchester School ofMedicine, Sec.

A PRACTICAL TREATISE ON URINARY AND RENAL DIS-
EASES, including Urinary Deposits. Illustrated by numerous cases and engravings. In
one veryhandsome octavo volume of 516 pp., extra cloth. $4 50. (Now Ready.)

The want has for some time been felt of a work which should render accessible to the American
profession in a compendious and convenient form, the results of the numerous and important
researches which have of late years elucidated the pathology of Urinary and Renal Diseases. It
has been the aim of the author in the present volume to set forth in a form divested of undue
technicality, the practical condition of the subject in its most advanced stage of progress. In
endeavoring to accomplish this, he has refrained from crowding the volume with minute chemical
and physiological details, which would unfit it for its object of affording to the physician a guide
in his daily practice, and to the student a condensed and intelligible compendium of all that is
practically important on the subject. To aid in this, numerous cases and illustrations have been
introduced throughout the work.

Incarrying out this design, he has not only made
good use of his own practical knowledge, but has
brought togetherfrom various sources a vast amount
of information, some of which is not generallypos-
sessed by the profession in this country. We must
now bring our notice of this book to a close, re-
gretting only thatwe are obliged to resist the temp-
tation of giving further extracts fromit. Dr. Roberts
has already on several occasions placed before the
profession the results of researches made by him on
various points connectedwith the urine,and had thus
led us toexpect from him somethinggood—in which
expectation we have beenby no means disappointed.
The book is, beyond question, the most comprehen-

sive workon urinaryand renal diseases, considered
in their strictly practical aspect, that we possess in
the English language.—British Medical Journal,
Dec. 9, 1865.

We have read this book with much satisfaction.
Itwill take its place beside the best treatises in our
language upon urinary pathology and therapeutics.
Not the least of its merits is that the author, unlike
some other book-makers, is contented to withhold
much that he is well qualified to discuss in order to
imparttohis volume such a strictlypractical charac-
ter as cannot fail to render itpopular among British
readers.—London Med. Times and Gazette, March
17, 1866.

a% " Bird on Urinary Deposits," being for the present out ofprint, gentlemenwill find in the
above work a trustworthy substitute.
MORLAND ON THE MORBID EFFECTS OF THE

RETENTION IN THE BLOOD OF THE ELE-
MENTS OF THE URINARY SECRETION. In one
small octavo volume, 83 pages, extra cloth. 75
cents.

BLOOD AND URINE (MANUALS ON). By J. W.
Griffth, G. O. Reese, and A. Markwick. One
volume, royal 12mo., extra cloth, withplates, pp.
460. $1 25.

J>UCKNILL (J. C), M.D., and TkANIEL H. TUKE, M.D.,
-'-'Med. Superintendentof the DevonLunatic Asylum.-*--' Visiting Medical Officer to the York Retreat.

A MANUAL OF PSYCHOLOGICAL MEDICINE; containing the
History, Nosology, Description, Statistics, Diagnosis, Pathology, and Treatment of In-
sanity. With a Plate. In one handsome octavo volume, of536 pages, extra cloth. $4 25.

A workalike characterized by great classical ele-
gance anda careful and judicious discrimination on
thediagnosis, pathology and treatment of thisdread-
ful malady.— Va. Med. and Surg. Journal.

We do not know where anything can be found intheliterature of the specialty to comparewith these

essays, in complete and logical treatment, and the
clear, practical manner in which their subjects are
discussed. They will be cited as authority wherever
the language is used, and will, no doubt, bo exten-
sively translated.—Amer. Journalof Insanity.

HARRISON'S ESSAY TOWARDS A CORRECT
THEORY OF THE NERVOUS SYSTEM. In one
octavo volumeof 292 pp. fl 50.

SOLLY ON THE HUMAN BRAIN; its Structure,

Physiology, and Diseases. From the Second and
much enlarged London edition. In one octavo
volume of 500 pages, with 120 wood-cuts; extra
cloth. $2 50.

JgMITH {EDWARD), M.D.
CONSUMPTION; ITS EARLY AND REMEDIABLE STAGES. In

one neat octavo volume of 254 page's, extra cloth. $2 25.

£fALTER (H. H.), M.D.
ASTHMA; its Pathology, Causes, Consequences, and Treatment. In

one volume, octavo, extra cloth. $2 50.

JgLADE (D. D.), M.D.
DIPHTHERIA; its Nature and Treatment, with an account of the His-

tory of its Prevalence in various Countries. Second and revised edition. In one neat
royal 12mo. volume, extra cloth. $1 25. (Just issued.)

TONES {0. HAND-FIELD), M. D.,
V Physician to St. Mary'sHospital, Sec.

CLINICAL OBSERVATIONS ON FUNCTIONAL NERVOUS
DISORDERS. In one handsome octavo volume of 348 pages, extra cloth, $3 25.
(Now Ready.)

The wide scope of the treatise, and its practical character, as illustrated by the large number
of cases reported in detail by the author, can hardly fail to render it exceedingly valuable to
the profession.



Henry C. Lea's Publications—(Diseases ofthe Skin). 21

jyiLSON (ERASMUS), F.R.S.,
ON DISEASES OF THE SKIN. The sixth American, from the fifth

and enlargedEnglish edition. In one large octavo volume of nearly 700 pages, extra
cloth. $4 50. Also—

A SERIES OF PLATES ILLUSTRATING "WILSON ON DIS-
EASES OF THE SKIN;" consisting of twenty beautifully executed plates, of which thir-
teen are exquisitely colored, presenting the Normal Anatomy and Pathology of the Skin,
and embracing accurate representations of about one hundred varieties of disease, most of
them the size of nature. Price, in extra cloth, $5 50.

Also, the Text and Plates, bound in one handsome volume, extra cloth. Price $9 50.
This classical work has for twenty years occupied the position of the leading authority on cuta-

neous diseases in the English language, and the industry of the author keeps it on a level with the
advance of science, in the frequentrevisions which it receives at his hands. The large size of the
volume enables him to enter thoroughly into detail on all the subjects embraced in it, while its
very moderate price places itwithin thereach of everyone interested in this department ofpractice.

Such a work as the one before us is a most capital
and acceptablehelp. Mr. Wilson has long beenheldas high authority in thisdepartment of medicine, and
his book on diseases of the skin has long been re-
garded as one of the best text-books extant on the
subject. The present edition is carefully prepared,
and brought upin its revision to thepresent time. In
thisedition we havealso included thebeautifulseries
of plates illustrativeof thetext, and in the last edi-
tionpublished separately. There are twentyof these
plates, nearly all of them colored to nature,and ex-
hibiting with great fidelity the various groups of
diseases treated of in the body of the work.— Cin-
cinnati Lancet, June, 1863.

No one treating skin diseases should be withouta copy of this standard work. —Canada Lancet.
August, 1863.

We can safelyrecommend it to the profession as
the best work on the subject now in existence in
the English language.—Medical Times and Gazette.

Mr. Wilson's volume is an excellent digest of the
actual amount of knowledge of cutaneous diseases;
it includesalmost everyfact or opinionof importance
connected with the anatomy and pathology of the
skin.—Britishand Foreign MedicalReview.

These plates are veryaccurate, and are executed
withan eleganceand taste whicharehighly creditable
to theartistic skillof theAmericanartist who executed
them.—St. LouisMed. Journal.

The drawings are very perfect, and the finish and
coloring artistic and correct; the volumeis an indis-
pensable companion to the book it illustrates and
completes.—Cliarleston Medical Journal.

JftY THE SAME AUTHOR.

THE STUDENT'S BOOK OF CUTANEOUS MEDICINE and Dis-
eases of the skin. In one very handsome royal 12mo. volume. $3 50. (Now Ready.)

This new class-book will be admirablyadapted tothenecessities of students.—Lancet.
Thoroughlypractical in the best sense.—Brit. Med.

Journal.
Jjr THE SAME AUTHOR.

HEALTHY SKIN; a Popular Treatise on the Skin and Hair, their
Preservation and Management. One vol. 12mo., pp. 291, with illustrations, cloth. $1 00

(J. MO ORE), M. D., M. R.I. A.,
A PRACTICAL TREATISE ON DISEASES OF THE SKIN.

Fifth American, from the second and enlarged Dublin edition by T. W. Belcher, M. D.
In one neat royal 12mo. volume of 462 pages, extra cloth. $2 25. (Now Ready.)

D7 THE SAME AUTHOR.
ATLAS OF CUTANEOUS DISEASES. In one beautiful quarto

volume, with exquisitely colored plates, &c, presenting about one hundred varieties of
disease. Extra cloth, $5 50.

The diagnosis of eruptive disease, however, under
all circumstances, is very difficult. Nevertheless,
Br. Neligan has certainly, "as far as possible," given
a faithful and accurate representation of this class of
diseases, and there can be no doubt that these plates
will be of great use to the studentand practitioner in
drawingadiagnosis as to the class, order,and species
to which the particular case may belong. While
looking over the "Atlas" we have been induced to
examine also the "Practical Treatise," and we are
inclined to consider it a very superior work, com-
bining accurate verbal description with sound views

of thepathology and treatmentof eruptive diseases.
It possesses themerit of giving short and condensed
descriptions, avoiding the tedious minuteness of
manywriters, while at the same time the work, as
its title implies,is strictly practical.—Glasgow Med.
Journal.

Acompend which will very much aid the practi-
tioner in this difficult branch of diagnosis. Taken
with thebeautiful plates of theAtlas, which are re-
markablefor their accuracy and beauty of coloring,
it constitutesa very valuable addition to the library
of a practical man.—Buffalo Med. Journal.

TJILLIER (THOMAS), M.D.,
Physician to the SkinDepartment of University College Hospital, &c.

HAND-BOOK OF SKIN DISEASES, for Students and Practitioners.
In one neat royal 12mo. volume of about 300 pages, with two plates; extra cloth, $2 25.
(Just Issued.)

Thework of Dr. Hillierwill unquestionablyserve
the studentas auseful and faithful guide to the ac-
quirement of a knowledge of skin diseases. The
treatmentlaid downby theauthoris simple, rational,
and in accordance with the results of an extended
experience. Dr. H. avoids all unnecessary multipli-
cation of remedies, and rejects all of doubtful value.—Am. JournalMed. Sciences, July, 1865.

A text-book well adapted to the student, and the
information contained in it shows the author tobe
au niveau with the scientific medicine of the day.—■
London Lancet, Feb. 25, 1865.

In the350 pages, the practitionerwill findscattered
a great deal of very valuable information not tobe
metwith in more pretentiousandextensiveworks —Med. and Surg.Review (Australasian), Oct. 1, 1865.
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T/fTEST (CHARLES), M.D.,

Physician to theHospital for Sick Children, &c.

LECTURES ON THE DISEASES OF INFANCY AND CHILD-
HOOD. Fourth American from the fifth revised and enlarged English edition. In one
large and handsome octavo volume of 656 closely-printed pages. Extra cloth, $4 50;
leather, $5 50. (Just issued.)

This work may now fairlyclaim the position ofa standard authority and medical classic. Five
editions in England, four in America, four in Germany, and translations in French, Danish,
Dutch, and Russian, show how fully it has met the wants of the profession by the soundness of its
views and the clearness with which they are presented. Few practitioners, indeed, have had the
opportunities of observation and experienceenjoyed by the Author. In his Preface he remarks,
" The present edition embodies the results of 1200recorded cases and of nearly 400 post-mortem
examinations, collected from between 30,000 and 40,000 children, who, during the past twenty-
six years, have come under my care, either in public or in privatepractice." The universal favor
with which the work has been received shows that the.author has made good use of these unusual
advantages.

Of all the English writers on the diseases of chil-
dren, there is no one so entirely satisfactoryto us as
Dr. West. For years we have held his opinion as
judicial, and haveregarded him as one of the highest
livingauthorities in the difficult department of medi-
cal science in which he is most widely known. His
writingsare characterized by a sound, practical com-
mon sense, at the same timethat they bear themarks
of the most laborious studyand investigation. We
commend it to all as a most reliableadviseron many
occasions when many treatises on the same subjects
will utterly fail tohelp us. It is supplied with a very
copious generalindex, anda special index to the for-
mula? scattered throughout the work.—Boston Med.
and Surg. Journal, April 26, 1866.

Dr. West's volume is, in our opinion, incomparably
the best authority upon the maladies of children
that the practitioner can consult. Withal, too—a
minor matter, truly,but still not one that should be
neglected—Dr. West's composition possesses a pecu-
liar charm, beautyand clearness of expression, thus
affording the reader muchpleasure, even independent
of that whicharises from the acquisition of valuable
truths.— Cincinnati Jour, ofMedicine, March, 1866.

We have long regardedit as the most scientificand
practical book on diseases of children which has yet
appeared in thiscountry.—Buffalo Medical Journal.

Dr. West's book is the best that has ever been
written in the English language on the diseases of

infancy and childhood.—ColurrJms Review of Med.
and Surgery.

Tooccupy in medical literature, in regard to dis-
eases of children the enviable position which Dr.
Watson's treatise does on the diseases of adults is
now verygenerally assigned to our author, and his
book is in the hands of the profession everywhereas
an original work of great value.—Md. and Va. Med.
and Surg. Journal.

Dr. West's works need no recommendation at this
date from any hands. The volume before us, espe-
cially, has won for itself a large and well-deserved
popularityamong the profession, wherever the Eng-
lish tongue is spoken. Many yearswill elapse before
Itwill bereplaced inpublic estimationbyany similar
treatise, and seldom again will the same subject be
discussed in a clearer, more vigorous, or pleasing
style, withequal simplicity and power.—Charleston
Med. Jour, and Review.

Thereis no part of the volume, no subject on which
it treats which doesnot exhibit the keenperception,
the clear judgment,and the sound reasoning of the
author. It will be found a most useful guide to the
youngpractitioner, directing him in his management
of children'sdiseases in the clearestpossible manner,
and enlighteninghim on manya dubious pathological
point, whilethe older one will findin itmany a sug-
gestion and practical hint of grea.t value.—Brit. Am.
Med. Journal.

(JONDIE (D. FRANCIS), M.D.

A PRACTICAL TREATISE ON THE DISEASES OF CHILDREN.
Fifth edition, revised and augmented. In one large octavo volume of over 750 closely-
printed pages, extra cloth. $4 50.

Dr. Condie's scholarship, acumen, industry, and
practical sense are manifested in this, as in all his
numerous contributions to science.—Dr. Holmes's
Report to the American MedicalAssociation.

Taken as a whole, in our judgment, Dr. Condie's
treatise is the one from the perusal of which the
practitioner in this country will rise with the great-
est satisfaction.— Western Journal ofMedicine and
Surgery.

We pronounced the firstedition tobe the best work

on the diseases of children in the English language,
and, notwithstandingall that has been published, wo
still regardit in that light.—MedicalExaminer.

The value of Works bynative authors on the dis-
eases which the physician is called upon to combat
will beappreciated by all,and the work of Dr. Cour
die has gained for itself the characterof a safe guide
fur students, and a usefulwork for consultation by
those engaged in practice.—N. Y. Med. Times.

QHURCHILL [FLEETWOOD), M.D., M.R.I.A.,
Prof, of Midwiferyand Diseases of Women and Children in the Dublin College ofPhysicians.

ON THE DISEASES OF INFANTS AND CHILDREN. Second
American edition, revised and enlarged by the author. Edited, with Notes, by W. V.
Keating, M.D. In one large and handsome volume ofover 700 pages, extra cloth. $4 50.

JT)EWEES [WILLIAM P.), M.D.,
Late Professor of Midwifery, &c., in the University of Pennsylvania, &c.

A TREATISE ON THE PHYSICAL AND MEDICAL TREAT-
MENT OF CHILDREN. Eleventh edition, with the author's last improvements and cor-
rections. In one octavo volume of 548 pages. $2 80.
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JUTEIGS {CHARLES D.), M. D.,
Late Professor ofObstetrics, &c. in Jefferson Medical College, Philadelphia.

WOMAN: HER DISEASES AND THEIR REMEDIES. A Series
of Lectures to his Class. Fourth and Improved edition. In one large and beautifullyprinted octavo volume ofover 700 pages, extra cloth, $5 00; leather, $6 00.

That this work has been thoroughlyappreciatedby the profession of thiscountryas well as of Europe,is fullyattested by the factof its having reached itsfourth editionin aperiod of less than twelve years.Its value has been much enhanced by many impor-tantadditions, and it contains a fund of useful in-formation, conveyed in an easy and delightful style.Every topic discussed by the author is rendered so
plain as to be readilyunderstoodby every student:and, for our own part, we considerit not only one of
the mostreadable ofbooks,but one of priceless valueto the practitioner engaged in the practice of those
diseases peculiar to females.—N.Am. Med.-Chir. Re-
view.

We read the book and find him more—an original
thinker, an eloquent expounder, and a thorough
practitioner. The book isbut twelve years old, but
it has been so much appreciated by the profession
that edition after edition has been demanded, andnow the fourth is on the table by us. We recom-

mend withgreat pleasure a much improved edition
of a work in which we saw little room for improve-
ment.—Nashville Medical Journal.

We greet this new edition of Dr. Meigs' work onwoman with much pleasure, and commend it to the
profession, especially to the younger members, whomay receive much valuable instruction from its
pages, conveyed in a pleasing style. The teaching
throughout the work reflects the highest credit upon
the head andheart of the author.—Chicago Medical
Journal.

The rules of the arthere described, the obstetrical
opinions here expressed, the general directions and
advice given and suggested, are, beyond any cavil,
unexceptionably sagacious and prudent. They are
founded on a large practice, have been tested by a
longexperience, and come from lips to whose teach-
ing thousandshave listened for many years, and
never withoutprofit.—Charleston Med. Journaland
Review.

J$Y THE SAME AUTHOR.
ON THE NATURE, SIGNS, AND TREATMENT OF CHILDBED

FEVER. In a Series ofLetters addressed to the Students of his Class. In one handsomeoctavo volume of 365 pages, extracloth. $2 00.

QHURCHILL (FLEETWOOD), M. D., M. R. I. A.
ON THE DISEASES OF WOMEN; including those of Pregnancy

and Childbed. Anew American edition, revised by the Author. With Notes and Additions,by D. Francis Condie, M. D., author of " A Practical Treatise on the Diseases of Chil-
dren." With numerous illustrations. In one large and handsome octavovolume of 768
pages, extra cloth, $4 00; leather, $5 00.

From the Author's Preface.In reviewing this edition, at the request of my American publishers, I have inserted several
new sections and chapters, and I have added, Ibelieve, all the information we have derived from
recent researches; in addition to which the publishers have been fortunate enough to secure the
services of an able and highly esteemed editor in Dr. Condie.

As an epitomeof all that is known in this depart-
ment of medicine, the bookbefore us is perhaps the
fullest and most valuable in the English language.—Dublin Medical Press.

It was left for Dr Chprchill to gather the scat-
tered facts from their various sources, and reduce
them to a general system. Thishe has donewitha
masterly hand in the volume now before us ; in
which, to the results of his own extensive observa-
tion, he has added theviews of all British and for-
eign writers of any note; thus giving us in a com-
plete form, all that is known upon this subject at the

present day. To Dr. Churchill, then, are the pro-
fession deeply indebted for supplying them with so
greata desideratum—the achievement of which de-
servedly entitles his name, already intimately asso-
ciatedwith thediseases of women, torank veryhigh
as anauthority upon this subject. We would briefly
characterizeit as one of the most useful which has
issued from the press for many years. To all it bears
its own recommendation ; and will be found to be
invaluable to the studentas a text-book, no less than
as a compendious work of reference to the qualified
practitioner.—Glasgow Med. Journal.

JftY THE SAME AUTHOR.
ESSAYS ON THE PUERPERAL FEVER, AND OTHER DIS-

EASES PECULIAR TO WOMEN. Selected from the writings of British Authors previ-
ous to the close of the Eighteenth Century. In one neat octavo volume of about 450
pages, extra cloth. $2 50.

/THOMAS (T. GAILLARD), M. D„
JL Professor of Obstetrics, &c in the College of Physicians and Surgeons, N. Y., &c.
A COMPLETE PRACTICAL TREATISE ON THE DISEASES OF

FEMALES. In one large and handsome octavo volume, with illustrations. (Preparing.)

JgROWN {ISAAC BAKER), M. D.
ON SOME DISEASES OF WOMEN ADMITTING OF SURGICAL

TREATMENT. With handsome illustrations. One volume 8vo., extra cloth,pp. 276.
$1 60.

ASHWELL'SPRACTICAL TREATISE ON THE DIS-
EASES PECULIAR TO WOMEN. Illustrated by
Cases derived from Hospital andPrivate Practice.
Third American, from theThird and revised Lon-
don edition. In one octavo volume, extra cloth,
of 528 pages. $3 50.

RIGBT ON THE CONSTITUTIONAL TREATMENT
OF FEMALE DISEASES. Inone neat royal 12mo.
volume, extra cloth, of about 250 pages. %\ 00.

DEWEES'S TREATISE ON THE DISEASES OF FE-
MALES. With illustrations. Eleventh Edition,
with the Author's last improvements and correc-
tions. In one octavo volume of 536 pages, with
plates, extracloth, $3 00.

COLOMBAT DE L'ISERE ON THE DISEASES OF
FEMALES. Translated by C.D. Meigs, M.D. Se-
cond edition. In one vol. 8vo, extra cloth, with
numerous wood-cuts. pp. 720. $3 75.
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JJODGE (HUGH L.), M.D.
ON DISEASES PECULIAR TO WOMEN; including Displacements

of the Uterus. With original illustrations. In one beautifully printed octavo volume of
nearly 500 pages, extra cloth. $3 75.

Indeed, although no part of the volumeis not emi-
nently deservingof perusaland study, we think that
the nine chapters devoted to this subject are espe-
cially so, and we know of no more valuable mono-
graph upon the symptoms, prognosis, and manage-
ment of these annoying maladies thanis constituted
by thispart of the work. We cannotbut regardit as
one of the most original and most practical works of

the day—one whichevery accoucheur and physician
should most carefully read: for we are persuaded
that he will arise from its perusal with new ideas,
which will induct him into a more rational practice
in regard to many a suffering female who may have
placed her health in his hands.—British American
Journal,Feb. 1861.

JfyTEST (CHARLES), M.D.
LECTURES ON THE DISEASES OF WOMEN. Second American,

from the second London edition. In one neat octavo volume of about 500 pages, extra
cloth. $3 25.

We have thus embodied, in this seriesof lectures, jone of the most valuable treatises on the diseases of
the female sexualsystem unconnected with gestation, j
in our language, and one which cannot fail, from the
lucid manner in which the various subjects have
been treated, and the careful discrimination used in
dealing onlywith facts, to recommend the volumeto
the careful study of every practitioner, as affording
his safest guides to practice within our knowledge.
We haveseldom peruseda workofa more thoroughly
practical character than the one before us. Every jpage teemswith the most truthful andaccurate infor-
mation, and we certainly do not knowof any other
work from which the physician, in active practice,
can more readily obtain advice of the soundest cha-
racter upon the peculiar diseases which have been
made the subject of elucidation.—British Am. Med.
Journal.

We return the author our grateful thanks for the
vast amount of instruction he has afforded us. His
valuable treatise needs no eulogy on our part. His
graphic diction and truthful pictures of disease all
speak for themselves.—Medico-Chirurg. Review.

Most justly esteemeda standard work It
bears evidence of havingbeen carefullyrevised, and
is wellworthy of the fame it has already obtained.
—Dub. Med. Quar. Jour.

I As a writer, Dr. West stands, in our opinion, se-
! cond only to Watson, the "Macaulay of Medicine;"
ihe possesses that happy faculty of clothing instruc-
tion in easy garments; combining pleasure with
profit,he leads his pupils, in spite of the ancientpro-
verb,along aroyal road to learning. Hiswork is one
whichwill not satisfy the extreme on either side, but
it is one that will please the great majority who are
seeking truth, and one thatwill convince the student
that hehas committed himself to a candid, safe, and
valuable guide.—N. A. Med.-Chirurg Review.

We must now conclude this hastily written sketch
with the confident assurance toour readers that the
work will well repay perusal. The conscientious,
painstaking, practical physician isapparent on every
page.—K Y. Journalof Medicine.

We have to say of it, briefly and decidedly, that it
is the best work on the subject in any language,and
that it stamps Dr. West as the facile princeps of
British obstetric authors.—EdinburghMed. Journal.

We gladlyrecommend his lectures as in the highest
degree instructive to all who are interested in ob-

Istetric practice.—London. Lancet.
We know of no treatise of the kind so complete,

Iand yet so compact.—Chicago Med. Journal.

JfY THE SAME AUTHOR.
AN ENQUIRY INTO THE PATHOLOGICAL IMPORTANCE OF

ULCERATION OF THE OS UTERI. In one neat octavo volume, extra cloth. $1 25.

gIMPSON(SIR JAMES Y.), M.D.
CLINICAL LECTURES ON THE DISEASES OF WOMEN. With

numerous illustrations. In one handsome octave volume ofover 500 pages, extra cloth. $4.
The principal topics embraced in the Lectures are Vesico-VaginalFistula, Cancer of the Uterus,

Treatment of Carcinoma by Caustics, Dysmenorrhoea, Amenorrhoea, Closures, Contractions, Ac,
of the Vagina, Vulvitis, Causes of Death after Surgical Operations, Surgical Fever, Phlegmasia
Dolens, Coccyodinia, Pelvic Cellulitis, Pelvic Hasmatoma, Spurious Pregnancy, Ovarian Dropsy,
Ovariotomy, Cranioclasm, Diseases of the Fallopian Tubes, Puerperal Mania, Sub-Involution and
Super-Involution of the Uterus, &c. Ac.

RENNET (HENRY), M.D.
A PRACTICAL TREATISE ON INFLAMMATION OF THE

UTERUS, ITS CERVIX AND APPENDAGES, and on its connection with Uterine Dis-
ease. Sixth American, from the fourth and revised English edition. In one octavo volume
of about 500 pages, extra cloth. $3 75. (Recently Issued.)

From the Author's Preface.During the past two years, this revision of former labors has been my principal occupation, and
in its present state the work may be considered to embody the matured experienceof the many
years I have devoted to the study of uterine disease.

Indeed, the entirevolumeis so replete with infor-
mation, toall appearance so perfect in its details, that
wecould scarcely have thought ano.ther page or para-
graphwas required for the full descriptionof all that
is now knownwith regard to the diseases under con-
siderationif we had notbeen so informed by the au-

thor. To speak of it except in terms of the highest
approval would be impossible, and we gladly avail
ourselves of-the present opportunity to recommend
it in the most unqualified manner to the profession,—Dublin Med. Press.

JjY THE SAME AUTHOR.

A REVIEW OF THE PRESENT STATE OF UTERINE PATHO-
LOGY. In one small octavo volume, extra cloth. 50 cents.
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TJODGE (HUGH L.), M.D.,
Late Professor ofMidwifery, &e. in the University ofPennsylvania, &o.

THE PRINCIPLES AND PRACTICE OF OBSTETRICS. Illus-
trated with large lithographic plates containing one hundred and fifty-nine figures from
original photographs,and with numerous wood-cuts. In one large and beautifully printed
quarto volume of 550 double-columned pages, strongly bound in extra cloth, $14. (Late-
lyptcblished.)

From the Author'sPreface.
"Influenced by these motives, the author has, in this volume, endeavored to present

not simply his own opinions, but also those of the most distinguished authorities in
the profession; so that it may be considered a digest of the theory and practice of
Obstetrics at the present period."

In carrying out this design, the ample space afforded by the quarto form has enabled the author
to enterthoroughly into all details, and in combining the results of his long experience and study
with the teachings of other distinguished authors, he cannot fail to afford to the practitionerwhat-
ever counsel and assistance may be required in doubtful cases and emergencies.

A distinguishing feature of the work is the profuseness of its illustrations. The lithographic
plates are all original, and, to insure their accuracy, they have been copied fromphotographs taken
expressly for the purpose. Besides these, a very full series of engravings on wood will be found
scattered through the text, so that all the details given by the author are amply elucidated by the
illustrations. It maybe added that nopains or expense have been spared to render the mechanical
execution of the work in everyrespect worthyof the characterand value of the teachings itcontains.

Specimens of the plates and letterpress will be forwarded to any address free by mail on
receipt of six cents in postage stamps.

The work of Dr. Hodge is something more than a
simplepresentation ofhis particularviews in the de-
partment of Obstetrics; it is something more than an
ordinary treatise on midwifery; it is, in fact, acyclo-
pedia of midwifery. He has aimed to embody in a
single volume thewhole scienceand art of Obstetrics.
Anelaborate text is combined withaccurate and va-
ried pictorial illustrations, so that no fact orprinciple
is left unstated or unexplained.—Am. Med. Times,
Sept. 3, 1864.

We should like to analyze the remainder of this
excellent work, butalreadyhas thisreview extended
beyond our limited space. We cannot concludethis
notice without referring to the excellent finish of the
work. In typography it is not to be excelled; the
paper is superior towhat is usually afforded by our
Americancousins, quite equal to the best of English
books. The engravings and lithographs are most
beautifully executed. The work recommends itself
for its originality, and is in everyway a most valu-
able addition to those on the subject of obstetrics.—
CanadaMed. Journal, Oct. 1864.

It is very large, profuselyandelegantly illustrated,
and is fitted to take its place near the works of great
obstetricians. Of the American works on thesubject
it is decidedly thebest.—Edinb. Med. Jour., Dec. '64.

We have examined Professor Hodge's work with
great satisfaction; every topic is elaborated most
fully. The views of the author are comprehensive,
and concisely stated. The rules of practice are judi-
cious, and will enable the practitioner to meet every
emergency of obstetric complicationwith confidence.—Cliicago Med. Journal, Aug. 1864.

More time than we have had at our disposal since
wereceived the great workof Dr. Hodge is necessary
todo it justice. It is undoubtedly by far the most
original, complete, and carefully composed treatise
on the principles andpractice of Obstetrics which has
ever been issued from the American press.—Pacific
Med. and Surg. Journal, July, 1S64.

We have read Dr. Hodge's book with great plea-
sure, and have much satisfaction in expressing our
commendationof it as a whole. It is certainlyhighly
instructive, and in themain, webelieve, correct. The
greatattention which the author has devoted to the
mechanism of parturition, taken along with the con-
clusions at which he has arrived, point, we think,
conclusively to the fact that, in Britain at least, the
doctrinesof Naegele have been too blindly received.—Glasgow Med. Journal,Oct. 1864.

MONTGOMERY (W. F.), M.D.,
Professor ofMidwifery in the King's and Queen'sCollege ofPhysicians in Ireland.

AN EXPOSITION OF THE SIGNS AND SYMPTOMS OF PREG-
NANCY. With some other Papers on Subjectsconnected with Midwifery. From the second
and enlarged English edition. With two exquisite colored plates, and numerous wood-cuts.
In one very handsome octavo volume of nearly 600 pages, extra cloth. $3 75.

liflLLER (HENRY), M.D.,
*™ Professor ofObstetricsand Diseases ofWomen and Children in the University ofLouisville.

PRINCIPLES AND PRACTICE OF OBSTETRICS, &c; including
the Treatment of Chronic Inflammation of the Cervix and Body of the Uterus considered
as a frequent cause of Abortion. With about one hundred illustrations on wood. In one
very handsome octavo volume of over 600 pages, extra cloth. $3 75.

TYLER SMITH ON PARTURITION, ANDTHE PRIN-
CIPLES AND PRACTICE OF OBSTETRICS. In
one royal 12mo. volume, extra cloth,of 400 pages.
$1 50.

RIGBY'S SYSTEM OF MIDWIFERY. With Notes
and Additional Illustrations. Second American

edition. One volumeoctavo,extra cloth, 422 pages.
$2 50.

DEWEES'S COMPREHENSIVE SYSTEM OF MID-
WIFERY. Illustrated by occasional cases and
many engravings. Twelfth edition, with the au-
thor's last improvements and corrections. In one
octavo volume, extra cloth, of GOO pages. $3 50.
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(FRANCIS H), M.D.

THE PRINCIPLES iND PRACTICE OF OBSTETRIC MEDI-
CINE AND SURGERY, in reference to the Process of Parturition. A new and enlarged
edition, thoroughly revised by the author. With additions by W. V. Keating, M. D.,
Professor of Obstetrics, &c, in the Jefferson Medical College, Philadelphia. In one large
and handsome imperial octavo volume of 650 pages, strongly bound in leather, with raised
bands; with sixty-four beautiful plates, and numerous wood-cuts in the text, containing in
all nearly 200 large and beautiful figures. $7 00.

We will onlyadd that the student will learn from
it all he need to know,and the practitioner will find
it, as abook ofreference, surpassed by none other. —Stethoscope.

The character and merits of Dr. Ramsbotham's
workare sowell known and thoroughly established,
that commentis unnecessary andpraise superfluous.
The illustrations,which are numerous and accurate,
are executed in the highest style of art. We cannot
too highlyrecommend the work to our readers.—St.
Louis Med. and Surg. Journal.

To the physician's library it is indispensable, while
to the student, as a text-book, from which to extract
thematerial for laying the foundationof an education
on obstetrical science, ithas no superior.—Ohio Med.
and Surg. Journal.

When we call to mind the toil we underwent in
acquiring aknowledge of this subject, we cannotbut
envy the student of the present day the aid which
this work will afford him.—Am. Jour, of the Med.
Sciences.

MEIGS (CHARLES D.), 31.D.,
Lately Professor of Obstetrics, &c, in the JeffersonMedical College, Philadelphia.

OBSTETRICS: THE SCIENCE AND THE ART. Fourth edition,
revised and improved. With one hundred and twenty-nine illustrations. In one beauti-
fully printed octavo volume of 730 large pages. Extra cloth, $5 00; leather, $6 00.

We have, therefore, great satisfaction in bringing
under our readers' notice the maturedviews of the
highest American authority in the department to
which hehas devoted hislife and talents. Theycoin-
prise not only the"fruitof many yearsofpaiuful toil
in the acquisition of clinical experience and know-
ledge," but they contain also the evidences of an
extended acquaintance with European medical lite-
rature, both continental and British. This feature,

together with the elevation of tone and eloquence in
style often exhibited by the author, constitute no
slight merit in works on the subjects with which the
author is here occupied.—London Med Gazette.

We have made a somewhat careful examination of
this new edition of the Science and the Art of Obstet-
rics, and are satisfied that there is no better or more
usefulguide to the educated practitioner.—New Or-
leans Monthly Med. Register.

QHURCHILL (FLEETWOOD), M.D., M. R.I. A.

ON THE THEORY AND PRACTICE OF MIDWIFERY. A new
American from the fourth revised and enlarged London edition. With notes and additions
by D. Francis Condie, M. D., author of a "Practical Treatise on the Diseases of Chil-
dren," &c. With one hundred and ninety-four illustrations. In one very handsome octavo
volume of nearly 700 large pages. Extra cloth, $4 00; leather, $5 00.

In adapting this standard favorite to the wantsof the profession in the United States, the editor
has endeavored to insert everything that his experience has shown him would be desirable for the
American student, including a large number of illustrations. With the sanction of the author,
he has added, in the form of an appendix, some chapters from a little "Manual for Midwives and
Nurses," recently issued by Dr. Churchill, believing that the details there presented can hardly
fail to prove of advantage to the juniorpractitioner. The result of all these additions is that the
work now contains fully one-half more matter than the last American edition, with nearly one-
half more illustrations; so that, notwithstanding the use of a smaller type, the volume contains
almost twohundred pages more than before.

No effort has been spared to secure an improvement in the mechanical execution of thework
equal to that which the text has received, and the volume is confidentlypresented as one of the
handsomest that has thus far been laid before the American profession; while the very low price
at which it is offered should secure for it a place in every lecture-room and on every office table.

These additions render thework still more com-
pleteand acceptable than ever; and with the excel-
lent style in which the publishers have presented
this edition of Churchill,we can commend it to the
profession with great cordiality and pleasure.—Cin-
cinnati Lancet.

Few works on this branchof medical science are
equal to it, certainly none excelit, whetherin regard
to theoryor practice, and in one respect it is superior
toall others, viz., in its statistical information,and
therefore, on thesegrounds a most valuable work for
the physician, student, or lecturer, all of whom willfind in it the information which they are seeking.—
Brit. Am. Journal.

The present treatise is very much enlarged and
amplified beyond the previous editions butnothing

has been added which couldbe well dispensed with.
An examination of the tableof contents shows howthoroughly theauthor has gone over the ground,andthe care he has taken in the text topresent the sub-jectsinall theirbearings, will render this new edition
even more necessary to the obstetric student thanwereeither of the former editions at the dateof theirappearance. Ho treatiseon obstetrics withwhich weareacquainted can compare favorably with this, inrespect to the amount of material which has been
gatheredfromevery source.—Boston Med.and Sara.
Journal.

There is no better text-book for students, or workof reference and study for the practising physician
than this. It should adorn and enricheverymedical
library.—Chicago Med. Journal.
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QROSS (SAMUEL D.), M.D.,
Professor of Surgery in the Jefferson MedicalCollege-of Philadelphia.

A SYSTEM OF SURGERY: Pathological, Diagnostic, Therapeutic,
andfOperative. Illustrated by upwards of Thirteen Hundred Engravings. Fourth edition,
carefully revised, and improved. In two large and beautifullyprinted royal octavo volumesof 2200 pages, strongly bound in leather, withraised bands. $15 00.

The continued favor, shown by the exhaustion of successive large editions of this great work,proves that it has successfullysupplieda want felt by American practitioners and students. Thoughbut little over six years have elapsed since its first publication, it has already reached its fourthedition, while the care of the author in its revision and correction has kept it in a constantly im-proved shape. By the use of a close, though very legible type, an unusually large amount ofmatter is condensed in its pages, the two volumes containing as much as four or five ordinaryoctavos. This, combined with the most careful mechanical execution, and its very durable binding,renders it one of the cheapest works accessible to theprofession. Every subjectproperly belongingto the domain of surgery is treated in detail, so that the student who possesses thiswork may be
said to have in it a surgical library.

It must long remain the most comprehensive workon this importantpart of medicine.—Boston Medical
and Surgical Journal,March 23, 186~5.

We have compared it with most of our standard
works, such as those of Erichsen, Miller, Fergusson,
Syme, and others, and we must, in justice to our
author, award it the pre-eminence. As a work, com-
plete in almost every detail, no matter how minuteor trifling, and embracing every subject known inthe principles and practice of surgery, we believe it
stands withouta rival. Dr. Gross, in his preface, re-
marks "my aim has been to embrace thewholedo-
maiu of surgery, and to allot to every subject its
legitimate claim to notice;" and, we assure our
readers, he has kept his word. It is a work whichwe can most confidentlyrecommend to ourbrethren,forits utility isbecoming the more evident the longer
it is upon the shelves of our library.—Canada Med.
Journal, September, 1865.

The first twoeditions ofProfessor Gross' System of
Surgery are so well known to theprofession, and so
highly prized, that it wouldbe idle for us tospeak in
praise of this work. — Chicago Medical Journal,
September, 1865.

We gladlyindorse the favorable recommendation
of the work, both as regards matterand style, whichwe madewhen noticingits first appearance.—British
and Foreign Medico-ChirurgicalReview, Oct. 1865.

The most complete work that has yet issued from
the press on the science and practice of surgery.—
London Lancet.

This system of surgery is, we predict, destined to
take a commanding position in our surgical litera-
ture, and be the crowning glory of the author's well
earned fame. As an authority on general surgical
subjects, this work is long to occupya pre-eminent
place, not only at home, but abroad. We have no
hesitation in pronouncing it without arival in our
language,and equal to thebest systems of surgery in
any language.—N. Y. Med. Journal.

Not onlyby far the best text-book on the subject,
as a whole, within the reach of American students,
but one which will be much more than ever likely
to be resorted to and regarded as a high authority
abroad.—Am. JournalMed. Sciences, Jan. 1865.

The work contains everything, minor and major,
operative and diagnostic, including mensuration and
examination, venereal diseases, and uterine manipu-
lations and operations. It is a complete Thesaurus
of modern mirgery, where the student and practi-

tioner shall not seek in vain for what theydesire.—
San Francisco Med. Press, Jan. 1S65.

Openit where we may, we find soundpractical in-formation conveyed in plain language. This book isno mere provincial or even national system of sur-
gery, but a work which,while very largely indebted
to thepast, has a strong claim on thegratitude of the
future of surgical science.—EdinburghMed. Journal,Jan. 1865.

A glanceat the work is sufficient to show that the
authorand publisherhave spared nolabor in making
it the most complete "System of Surgery" ever pub-
lished in any country.—St. Louis Med. and Surg.
Journal, April, 1865.

The third opportunity is now offered during our
editorial life to review, or rather to indorse and re-
commend this great American work on Surgery.
Upon this last edition a great amount of labor has
been expended,though toall others except theauthor
the work was regarded in its previous editions as so
full and complete as tobe hardlycapable of improve-
ment. Everychapter has been revised; the text aug-
mented by nearly two hundred pages, and a con-
siderablenumberof wood-cuts havebeenintroduced.
Many portions have been entirely re-written, and the
additions made to the text are principally of a prac-
tical character. This comprehensive treatise upon
surgery has undergone revisions and enlargements,
keeping pace with the progress of the art and science
of surgery, so that whoever is in possession of this
work mayconsult its pagesupon any topic embraced
within the scope of its department, and rest satisfied
that its teaching is fullyup to the present standard
of surgical knowledge. It is also so comprehensive
that it may truthfully be said to embrace all that is
actually known, that is really of any value in the
diagnosis and treatmentof surgical diseases and acci-
dents. Wherever illustrationwill add clearnessto the
subject, or makebetter or more lasting impression, it
is not wanting; in thisrespect the work is eminently
superior.—Buffalo Med. Journal,Dec. 1864.

A system of surgery which we think unrivalled tn
our language,and which will indelibly associate his
name with surgical science. And what, in our opin-
ion, enhances thevalue of thework is that, while the
practising surgeonwill find all that he requires in it,
it is at the same time one of the most valuable trea-
tises which can beput into the hands of the student
seeking toknow the principles and practice of this
branch of the profession which he designs subse-
quently to follow.—TheBrit. Am. Journ.,Montreal.

JjY THE SAME AUTHOR.

A PRACTICAL TREATISE ON THE DISEASES, INJURIES,
AND MALFORMATIONS OF THE URINARY BLADDER, THE PROSTATE GLAND,
AND THE URETHRA. Second edition, revised and much enlarged, with one hundred
and eighty-four illustrations. In one large and very handsome octavo volume, of over nine
hundred pages, extra cloth. $4 00.

Whoever will peruse the vast amount of valuable
practical information it containswill,we think,agree
with us, that there is no work in the English ian-

guage which can make any just pretensions tobe its
equal.—N. Y. Journal of Medicine.

THE SAME AUTHOR.

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE
AIR-PASSAGES. In one handsome octavo volume, extra cloth, with illustrations,
pp. 468. $2 75.
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JfJRICHSEN {JOHN),
Professor ofSurgeryin University College, London.

THE SCIENCE AND ART OF SURGERY; being a Treatise on Sur-
gical Injuries, Diseases, and Operations. New and improved American, from the Second
enlarged and carefully revised London edition. Illustrated with over four hundred wood
engravings. In one large and handsome octavovolume of 1000 closely printedpages; extra
cloth, $6; leather, raised bands, $7.

Wearebound tostate, and we do so withoutwish-
ing to draw invidious comparisons, that the work of
Mr. Erichsen, in most respects, surpasses any that
haspreceded it. Mr. Erichsen's is a practical work,
combining a due proportion of the "Science and Art
of Surgery." Having derived no little instruction
from it, in many important branches of surgery, we
can have nohesitation in recommendingit as a valu-
able book alike to the practitioner and the student.
—Dublin Quarterly.

Gives a very admirable practical view of the sci-
enceand art of surgery.—Edinburgh Med. and Surg.
Journal.

We recommend it as the best compendium of sur-
gery in our language.—LondonLancet.

It is, we think, the most valuable practical work
on surgeryin existence,both for youngand old prac-
titioners.—Nashville Med. and Surg. Journal.

The limited time we have to review this improved
edition of a work, the first issue of which we prized

as one of thevery best, if not the best text-book of
surgery with whichwe were acquainted, permits us
to give itbut apassing notice totally unworthyof its
merits. It may be confidently asserted, thatno work
on the science and art of surgery has ever received
more universal commendation or occupied a higher
position as a general text-book on surgery, thanthis
treatiseof ProfessorErichsen.—Savannah Journalof
Medicine.

In fulness of practical detail and perspicuity of
style, convenience of arrangement and soundness of
discrimination, as well as fairness and completeness
of discussion, it is better suited to the wants of both
studentand practitioner than anyof its predecessors.—Am. JournalofMed. Sciences.

After careful and frequent perusals of Erichsen'ssurgery, we are at a loss fully toexpress our admira-
tion of it. Theauthor's style is eminently didactic,
and characterized by a most admirable directness,
clearness, and compactness.—Ohio Med. and Surg.
Journal.

J£Y THE SAME AUTHOR.

ON RAILWAY, AND OTHER INJURIES OF THE NERVOUS
SYSTEM. To make one small octavo volume. (Publishing in the "Medical News and
Library"for 1867.)

This new work of the distinguished author has been selected for publication in the "Medical
News and Library" for 1867, under the impression that its able treatment of a subject com-
paratively novel, and yet of wide importance, will prove eminently satisfactory to subscribers.

JiTILLER (JAMES),JJJ- Late Professor ofSurgeryin the University ofEdinburgh, &c.
PRINCIPLES OF SURGERY. Fourth American, from the third and

revised Edinburgh edition. In one large and very beautiful volume of 700 pages, withtwo hundred and forty illustrations on wood, extra cloth. $3 75.
JjY THE SAME AUTHOR.

THE PRACTICE OF SURGERY. Fourth American, from the lastEdinburgh edition. Revised by the American editor. Illustrated by three hundred andsixty-four engravings on wood. In one large octavo volume of nearly 700 pages extra
cloth. $3 75.

It is seldom that twovolumes have ever made so
profound an impression in so short a time as the"Principles" and the " Practice" of Surgery by Mr.
Miller, or sorichly merited the reputation they have

acquired. The authoris an eminently sensible, prac-
tical, and well-informed man, who knows exactlywhat he is talking about, and exactlyhow to talk it.—Kentucky MedicalRecorder.

piRRIE ( WILLIAM), F. R. S. E.,
Professor ofSurgery in the University ofAberdeen.

THE PRINCIPLES AND PRACTICE OF SURGERY. Edited byJohn Neill, M. D., Professor of Surgery in the Penna. Medical College, Surgeon to thePennsylvania Hospital, Ac. In one very handsome octavo volume of 780 pages with 316illustrations, extra cloth. $3 75.
(F. W.), M.D.

ON BANDAGING AND OTHER OPERATIONS OF MINOR SUR-GERY. New edition, with an additional chapteron Military Surgery. One handsome roval12mo. volume, of nearly 400 pages, with 184 wood-cuts. Extra cloth, $1 75.
Exceedingly convenientand valuable to all mem-Wecordiallycommendthisvolumeasonewhichbers of the MedicalExaminer,themedicalstudentshouldmostclosely study■andMay, lbtw. to the surgeon in practice it must prove itself instruct-The very best manual of Minor Surgery we havelve.onmanypointswhichhemayhaveforgotten.—seen.—Buffalo Med. Journal. 'Brit.Am. Journal,May, 1862.

We cordially commend this volume as one whichthemedical student should most closely study; andto the surgeon in practiceit must proveitselfinstruct-
ive on manypoints which he may have forgotten.—Brit. Am. Journal,May, 1862.

MALGAIGNE'S OPERATIVE SURGERY. With nu-merous illustrations on wood. In one handsomeoctavovolume, extra cloth, of nearly 600pp. $2 ,10.
SKEY'S OPERATIVE SURGERY. In one veryhand-some octavo volume, extra cloth, of over 600 pages,

withabout 100 wood-cats. $3 25.

FERGUSSON'S SYSTEM OF PRACTICAL SURGFRVFourth American f™™ iha t*i~A «VSi J~ T " %1"edmoT"^^^anduSSfftlSStoctavo volume of about 700 pages, with 393 hand-some illustrations. Leather, $1.
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JJRUITT(ROBERT), M.R. C.S., frc.
THE PRINCIPLES AND PRACTICE OF MODERN SURGERY.

A new andrevised American, fromthe eighth enlargedand improved London edition. Illus-
trated with four hundred and thirty-two wood-engravings. In one very handsome octavo
volume, of nearly 700 large and closely printedpages. Extra cloth, $4 00; leather, $5 00.

All that the surgical student or practitioner could
desire.—Dublin Quarterly Journal.

It is a most admirable book. We do not know
when we have examined one with more pleasure.—
Boston Med. and Surg. Journal.

In Mr.Druitt's book, though containingonly someseven hundred pages, both the principles and the
practice of surgery are treated, and so clearly and
perspicuously, as to elucidateevery important topic.
The fact that twelveeditionshavealready been called
for, in these days of active competition, would of
itself show it to possess marked superiority. We
have examined the book most thoroughly,and cansay that this success is well merited. His book,moreover, possesses the inestimable advantages of
having thesubjectsperfectly well arrangedand clas-
sified, and of being written in a style at once clear
and succinct.—Am. Journalof Med. Sciences.

Whether we view Druitt's Surgery as a guide to
operative procedures, or as representing the latest

theoretical surgical opinions, no work that we are at
present acquainted with can at all comparewith it.
It is acompendium of surgical theory (if we mayuse
the word) and practice in itself, and well deserves
the estimate placed uponit.—Brit. Am. Journal.

Thus enlarged and improved, it will continue to
rank among our best text-books on elementary sur-
gery.—Columbus Rev. of Med. and Surg.

We must close this brief notice of an admirable
workby recommending it to the earnest attention of
everymedicalstudent.—CharlestonMedicalJournal
and Review.

A text-book which the general voice of the profes-
sion in both England and America has commended asone of the most admirable "manuals," or, "vade
mecum," as its English title runs, which can be
placed in the hands of the student. The merits of
Druitt's Surgery are too well known to everyone to
needany further eulogium from us.—NashvilleMed.
Journal.

JJAMILTON (FRANK H), M.D.,
Professor of Fracturesand Dislocations, &e. in BellevueHosp. Med. College, New York.

A PRACTICAL TREATISE ON FRACTURES AND DISLOCA-
TIONS. Third edition, thoroughly revised. In one large and handsome octavo volume
of777 pages, with 294 illustrations, extra cloth, $5 75. (Now ready.)

The demand which has so speedily exhausted two large editions of this work shows that the
author has succeeded in supplying a want, felt by the profession at large, ofan exhaustive treatise
on a frequent and troublesome class of accidents. The unanimous voice of the profession, abroad
as well as at home, has pronounced it the most complete work to which the surgeon can refer for
information respecting all details of the subject. In the preparation of this new edition, the
author has sedulously endeavored to render it worthy a continuance of the favor which has been
accorded to it, and the experience ofthe recent war has afforded a large amount ofmaterial which
he has sought to turn to the best practical account.

The volume before us is (we say it with apang of
wounded patriotism) the best and handiest book on
the subject in the English language. It is in vain to
attempt a review ofit; nearly as vain to seek for any
sins, either of commission or omission.—Edinburgh
Med. and Surg. Journal.

From the great labor and time bestowed upon its
preparation, we had been led to anticipate a very
thoroughand elaborate monograph, and an attentive
perusal of its pages has satisfied us that our expecta-
tionshave been fully realized. The work is by far
the most complete disquisition on fractures and dis-
locations in the English language. It is not our in-
tention topresent anything likea formal analysis of

thiswork; todo so would carry us far beyond the
limits which we have assigned tous, to say nothing
of the fact thatit would bea matterof supererogation,
inasmuch as no intelligent practitioner will be likely
tobe without a copyofit forready use. No library,
however extensive, will be complete without it.—
North American Medico-Chirurgical Review.

This is a valuable contribution to the surgery ofmost important affections, and is themore welcome,inasmuch as at the present timewe do not possess a
single complete treatise on Fractures andDislocations
in the English language. It has remained for our
American brother toproduce acomplete treatise upon
thesubject.—London Lancet.

fJURLING (T.B.), F.R.S,
Surgeon to the LondonHospital, President of the Hunterian Society, &c.

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS,
SPERMATIC CORD, AND SCROTUM. Second American, from the second and enlarged
English edition. In one handsome octavo volume, extra cloth, with numerous illustra-
tions, pp. 420. $2 00. ,

T>AR WELL (RICHARD), F. R. C. S.,
Assistant Surgeon Charing Cross Hospital, &c.

A TREATISE ON DISEASES OF THE JOINTS. Illustrated with
engravingson wood. In one very handsome octavovolume ofabout 500 pages; extracloth,
$3.

BRODIE'S CLINICAL LECTURES ON SURGERY.
1 vol. Svo., 350 pp.; cloth, $1 25.

COOPER ON THE STRUCTURE AND DISEASES OF
the Testis, and on the Thymus Gland. One vol.
imperial 8vo., extra cloth, with 177 figures on 29
plates. $2 50.

COOPER'S LECTURES ON THE PRINCIPLES ANDPractice op Surgery. In one very large octavo
volume, extra cloth, of 750 pages. $2 00.

GIBSON'S INSTITUTES AND PRACTICE OP SUR-
GERY. Eighth edition, improvedand altered. With
thirty-four plates. In two handsome octavo vol-
umes,about 1000pages,leather,raisedbands. $6 50
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rPOYNBEE (JOSEPH), F.R.S.,

Aural Surgeonto and Lecturer on Surgery at St. Mary'sHospital.

THE DISEASES OF THE EAR: their Nature, Diagnosis, and Treat-
ment. With one hundred engravings on wood. Second American edition. In one very
handsomely printed octavo volume of 440 pages; extra cloth, $4.

Theappearanceofa volumeof Mr. Toynhee's, there-
fore, in which the subject of aural disease is treated
in the most scientific manner, and our knowledge in
respect to it placed fully on a par with that which
we possess respecting most otherorgans of the body,
is a matter for sincerecongratulation. We may rea-
sonablyhope that henceforth the subject of this trea-
tise will cease to be among the opprobria of medical
science.—London Medical Review.

The work, as was statedat theoutset of our notice,
is a model of itskind, and everypage and paragraph
of it are worthy of the most thorough study. Con-
sidered all in all—as an original work, well written,
philosophically elaborated, and happily illustrated
with cases and drawings—it is by far theablest mo-
nograph that has everappeared on the anatomy and
diseases of the ear,and one of themost valuable con-
tributions to the art and science of surgery in the
nineteenth century.—if. Am. Med.-Chirurg. Review.

TA TJRENCE (JOHN Z.), F. R. C. S., and MOON(ROBER T C),
Editor ofthe Ophthalmic Review, &c. House Surgeonto the Southward Oph-

' thalmicHospital, &c.

A HANDY-BOOK OF OPHTHALMIC SURGERY, for the use of
Practitioners. With numerous illustrations. In one very handsome octavo volume, extra
cloth. $2 50. (Now Ready.)

(PROM THE AUTHORS' PREFACE.)

"In writing these pnges it has been our aim to bring the principles and practice of modern
ophthalmic surgery within a small compass, to supply the wants of the busy practitioner, who
may have neither time nor opportunity to read the innumerable contributions that ophthalmic
surgery and science have received within the last fifteen years.

"In describingsymptoms, we have limited ourselves to those which are essential for the recog-
nition of disease; in describing operations. &c, to those details which are essential for its treat-
ment."

TONES (T. WHARTON), F.R.S.,
Professor ofOplithalmic Med. and Surg, in University College, London.

THE PRINCIPLES AND PRACTICE OF OPHTHALMIC MEDI-
CINE AND SURGERY. With one hundred and seventeen illustrations. Third and re-
vised American, with Additions from the second London edition. In one handsome octavo
volume of 455 pages, extracloth. $3 25.

Weknow of no workwhichcontains thesameamount
of information in the same compass; we especiallyre-
commendthebook totheAmerican physicianand me-
dical student.— San Francisco Med. Press. |

It is an excellent practical treatise on the medical
and surgicaldiseases of the eye,and is well adapted
to thewants both of the student and practitioner.—
Chicago Med. Examiner.

MA CKENZIE ( W.), M. B.,
Surgeon Oculist in Scotland inordinarytoher Majesty, &c.

A PRACTICAL TREATISE ON DISEASES AND INJURIES OF
THE EYE. To which is prefixed an Anatomical Introduction explanatoryofa Horizontal
Section of the Human Eyeball, by Thomas Wharton Jones, F. R. S. From the fourth
revised and enlarged London edition. With Notes and Additions by Addinell Hewson,
M. D., Surgeon to Wills Hospital, <Src Ac. In one very largeand handsome octavo volume
of 1027pages, extracloth, with plates and numerous wood-cuts. $6 50.

JJJORLAND (W. W.), M.D.

DISEASES OF THE URINARY ORGANS; a Compendium of their
Diagnosis, Pathology, and Treatment. With illustrations. In one large and handsome
octavo volume of about 600 pages, extra cloth. $3 50.

Taken as a whole, we can recommend Dr. Morland's
compendiumas averydesirableadditionto the library

of every medical or surgical practitioner.—Brit, and
For. Med.-Chir. Review, April, 1859.

(T. J.)

ON THE DISEASES, INJURIES, AND MALFORMATIONS OF
THE RECTUM AND ANUS; with remarks on Habitual Constipation. Second American,
from the fourth and enlarged London edition. With handsome illustrations. In one verybeautifully printed octavo volume of about 300 pages. $3 25. (Just Issued.)

We can recommend this volume of Mr Ashton's inthestrongest terms,as containingall thelatest details
of the pathologyand treatmentof diseases connected
with therectum. — CanadaMed. Jnurn., March, 1866.

This is a new and carefully revised edition of one
of the most valuable special treatises that the phy-
sician and surgeon can ha ve inhis library.—Chicago
MedicalExaminer, Jan. 1866,

The short period which has elapsed since the ap-
pearance of the former American reprint, and thenumerous editionspublished in England, are the best
arguments we can offer of the merits, and of the use-
lessness of any commendation on our part of a book
already so favorably known to ourreaders.—Boston
Med. and Surg. Journal, Jan. 25, 1866.
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ITAYLOR (ALFRED S.), M.D.,

Lecturer on Med. Jurisp. and Chemistry in Guy's Hospital.
MEDICAL JURISPRUDENCE. Sixth American, from the eighth

and revised London edition. With Notes and References to American Decisions, by Cle-
ment B. Penrose, of the Philadelphia Bar. In one large octavo volume of 776 pages,
extra cloth, $4 50 ; leather, $5 60. (Now Ready.)

Considerable additions have been made by the editor to this edition, comprising some important
sections from the author's larger work, " The Principles and Practice of Medical Jurisprudence,"
as well as references to American lawand practice. The notes of the former editor, Dr. Harts-
horne, have likewise been retained, and the whole is presented as fully worthy to maintain the
distinguishedposition which the work has acquired as a leading text-book and authority on the
subject.

Taylor's Medical Jurisprudencehas been the text-
book in our colleges for years, and the present edi-
tion,with thevaluableadditions made by the Ameri-
can editor, render it the most standard work of the
day, on the peculiar province of medicine on which
it treats. The American editor, Dr. Hartshorne, has
done his duty to the text, and, upon the whole, we
cannotbut consider this volume the best and richest
treatise on medical jurisprudencein our language.—
Brit. Am. Med. Journal.

The presentation to the profession of a newand im-
proved edition of this well-known and deservedly
popularwork cannotbe looked upon otherwise than
as a subjectof congratulation. The book has many
merits. It isbrief, it is comprehensive; it treats in a
clear and satisfactory manner upon a large number
ofmedico-legal subjects, the most interestingand im-
portant that can be presented to the attention of the
physician, and the completeness of the work is en-
hanced, especially to the American reader, by the
appropriate though not very copious notes and re-
ferences to receut American cases,byDr. Hartshorne.—Chicago Med. Jour.

We need hardlysay that this work is quite beyond
the pale of criticism, and that all we have to do is to
congratulate the profession ou having its contents
again laid before them, in 1861, in a thoroughly re-
visedcondition.—British Med. Journal.

We have the more pleasure in expressing our
hearty coincidence with the general verdict of the
two professions, medical and legal, in favor of this
admirable treatise, which, like the one just men-
tioned, although printed in the manual form,is really
the most elaborate work on thesubject that our lite-
rature possesses, and will unquestionably hold its
ground as the standardof medical jurisprudencein
this country so longas it shall bekept by its author
socompletely up to the mark as it now is.— TheBrit-
ish and Foreign Medico-ChirurgicalReview.

Withoutmaterially increasingthe bulk of thismost
admirablework,we have a new edition brought close
up to thepresent day, with old errors removed and
verymany new discoveries added. This is a work
well worthy the high position of its author, and a
fairrepresentative and exponent of the state of foren-
sic medicine in thiscountry, second to none, we ven-
ture to say, in the world. To attain this everychapter
has undergonea close revision, aud many new cases
and observations have been added; at the same time
no extensive changes have been made because un-
called for. It would be a wasteof time to attempt
any descriptionof this work, which must have found
its way to the bookshelfofalmost every practitioner
in the kingdom; thosewho have it not should pos-
sess it forthwith. There is no more useful work of
reference on this or any subject.—London Medical
Review.

yyiNSLOW (FORBES), M.D., D.C.L., frc.
ON OBSCURE DISEASES OF THE BRAIN AND DISORDERS

OF THE MIND; their incipient Symptoms, Pathology, Diagnosis, Treatment, and Pro-
phylaxis. Second American, from the third and revised English edition.' In one handsome
octavo volume of nearly 600 pages, extra cloth. $4 25. (Just Issued.). - SUMMARY OF CONTENTS.

Chapter I. Introduction—II. Morbid Phenomena of Intelligence—III. Premonitory Symp-
toms of Insanity—IV. Confessions of Patients after Recovery—V. State of the Mind during
Recovery—VI. Anomalous and Masked Affections of the Mind—VII. Stage of Consciousness—
VIII. Stage of Exaltation—IX. Stage ofMental Depression—X. Stage ofAberration—XI. Im-
pairment ofMind—XII. Morbid Phenomena ofAttention—XIII. Morbid Phenomena of Memory
—XIV. Acute Disorders of Memory—XV. Chronic Affections ofMemory—XVI. Perversion and
Exaltation of Memory—XVII. Psychology and Pathology of Memory—XVIII. Morbid Pheno-
mena of Motion—XIX. Morbid Phenomena of Speech—XX. Morbid Phenomena of Sensation—
XXI. Morbid Phenomena of the Special Senses —XXII. Morbid Phenomena of Vision, Hearing,
Taste, Touch, and Smell—XXIII. Morbid Phenomena of Sleep and Dreaming—XXIV. Morbid
Phenomena of Organic and Nutritive Life—XXV. General Principles of Pathology, Diagnosis,
Treatment, and Prophylaxis.

Of the merits of Dr. Winslow's treatise theprofes-
sion has sufficiently judged. It has taken its place in
the frontrank of the works upon thespecial depart-
ment of practical medicine to which it pertains.—
Cincinnati JournalofMedicine, March, 1866.

It is an interesting volume that will amply repay
for a careful perusal by all intelligent readers.—
Chicago Med. Examiner. Feb. 1866.

A work which, like the present, will largelyaid
the practitioner in recognizing and arresting the first
insidious advances of cerebral and mentaldisease, is
one of immense practical value,and demands earnest
attention and diligent study on the part of all who
have embraced the medical profession, and have
thereby undertaken responsibilities in which the
welfare and happiness of individuals and families
are largely involved. We shall therefore close this
brief and necessarily very imperfect notice of Dr.
Winslow's great and classical work by expressing

our conviction thatit is long since so importantand
beautifully written a volume has issued from the
British medical press. The details of the manage-
mentof confirmed cases of insanity more nearly in-
terest those who have made mental diseases their
special study; but Dr. Winslow's masterly exposi-
tion of the early symptoms, and his graphic descrip-
tions of theinsidious advancesof incipient insanity,
together with his judicious observationson the treat-
mentof disorders of the mind, should, we repeat, be
carefully studied by all who have undertaken the
responsibilities ofmedical practice.—Dublin Medical
Press.

It is the most interesting as well as valuable book
that we have seen for a long time. It is truly fasci-
nating.—Am. Jour. Med. Sciences.

Dr. Winslow's work will undoubtedly occupy an
unique position In the medico-psychological litera-
ture of this country.—London Med. Review.
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