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PREFACE.

To facilitate the acquisition of a well assorted knowledge of dis-
eases of the Kye, Kar, Throat, and Nose we have endeavored to
condense into this volume in the most complete and concise man-
ner possible the essentials of these specialties. To the student
such brief volumes have a double usefulness, not only present-
ing the facts, but saving his attention to lectures from interruption

_ by note-taking. It is also hoped that the volume will serve to
refresh the memory of the busy practitioner, as it is in reality a
trustworthy digest of the best and latest works on these special-
ties. Through the kind permission of Dr. George M. Lefferts,
Clinical Professor of the Diseases of the Throat and Nose in
the College of Physicians and Surgeons, we are able to place
before our readers some of his admirably arranged charts for the
study of nose and throat diseases. The credit for most of this
work is due to my friends and co-workers, Drs. J. P. McEvoy and
J. B. Weeks. The basis of the division on Diseases of the Kye
is a course of lectures delivered by Dr. Weeks at the Bellevue
Hospital Medical College of New York.

The following are the principal authorities consulted in the
preparation of this book :

Ox Diseasgs or THE EvE: Becker, Hutchinson, Juler, Knapp,

Landolt, Mackenzie, Nettleship, Czermak.
iii
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THE EYE AND ITS DISEASES.

THE LIDS.

What is the structure of the lids?

From without imward we have first the skin, which is very thin and
studded with very fine hairs.  Immediately beneath 1s the subeutaneous
areolar connective tissue, in which is imbedded the sphincter muscle of
the lids, the orbicularis palpebrarum.  Beneath this is the tarsus, a firm
thick plate of connective tissue, measuring in the upper lid  inch in

Wi, 1. .

Section through Upper Evelid: a, the ciliary muscle of Riolanus; b, follicles of the
evelashes: ¢, opening of the Meibomian follicles,

width, in_the lower one } inch in width, each being about 1 inch in
length. They serve to maintain the shape of the lid. and are attached
to the margin of the orbit by a thin strong aponeurosis ealled the palpe-

2—Tiye D. 17



18 THE EYE.

bral ligament, which is adherent to their curved borders. The levator
palpebrze superioris muscle has its attachment by an expanded tendon to
the upper border of the tarsus of the upper lid, which also gives attach-
ment to the small muscle composed of non-striated musele-fibres known
as Miiller's muscle. Immediately beneath the tarsi and firmly adherent
to them is the thin mucous membrane known as the conjunctiva. Im-
bedded in the tarsi are the large racemose glands termed the Meibomian
olands. These glands are about thirty in number in the upper, and
twenty in number in the lower, lids. The Meibomian glands open by their
ducts on the inner side of the margin of the Iid. Springing from the
outer side of the margin of the lid are the cilia, or eyelashes, usually
resenting three or four rows, eurved and about  an inch in length.
‘he hair-follicles penetrate deeply into the lid ; opening into each follicle
1s the duct of’ a small sebaceouns gland. Posterior to the openings of' the
hair-follicles are the mouths of the small glands known as the glands of
Moll. Lying between the hair-follicles and the ducts of the Meibomian
glands are a few fasciculi of the orbic. palp. muscle, termed the musele of
Riolanus. The orbic. palp. muscle isdivided into two portions, the orbital
and palpebral. It takes its origin from the inner canthal or tarsal liga-
ment, some of the fibres passing beneath and some over the lachrymal
sac. The fibres of.the muscle pass outward in a curved direction. and
some have their insertion mto the external canthal or tarsal higament.

From what source do the lids derive their blood-supply ?

The greater part of the blood-supply to the lids comes from the inter-
nal carotid by way of branches from its ophthalmic division. The lach-
rymal and naso-frontal branches of the ophthalmic pass outward into
the substance of the lid at the external and internal canthi respectively,
and go to form the superior and inferior marginal arteries of the lids.
A portion of the supply to the integument and deeper structures comes
from the external carotid by the way of the facial artery.

From what source is the nerve-supply to the muscles of the lid
derived ?

The orbic. palp. receives its motor nerve-branches from the facial.
The levat. pa]{}. super. receives its nerve-supply from the third eranial,
the motor oculi.

DISEASES OF THE LIDS.

What is blepharitis?

Any inflammation of the lid is termed blepharitis. The term, how-
-ever, 1s usually applied to inflammatory affections of the margin of the
lid, and is commonly known as blepharitis marginalis, having as
synonyms the terms blepharitis ciliaris and blepharo-adenitis.
What are the causes of blepharitis?

Blepharitis is usnally due to infection of the hair-follicles or the small
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olands connected with the hair-follicles. It may also be produced by the
constant presence of irritating substances on the margins of' the hid, due
to uneleanliness and chronic conjunctivitis, the presence of parasites in the
shape of pediculi, fungi, ete. Errors of refraction producing eye-strain
may serve to bring about the condition.

What are the symptoms ?

In blepharitis marginalis there is usually more or less irritation of the
eyes, a redness of the lids, and in the majority of cases the formation
of erusts at the roots of the cilia. The seeretion produced by the irrita-
tion of the hair-follicles and associated glands dries on the margins of the
lids, producing yellow crusts which are difhicult ot removal.

What is the treatment. for blepharitis ?

The all-important requisite in the treatment of blepharitis is cleanli-
ness. This may be obtained by careful hathing with hot water and cas-
tile soap. After all crusts are removed applications of wvarious kinds
may be made to the inflamed surface. In the ordinary forms the appli-
cation of an ointment of the red or yellow oxides of mercury in vaseline
as a vehicle, in the strength of from 1 to 2 per cent., to the margins
of the lid once or twice daily, will usually effect a cure. Applications
of the mtrate of silver in solutions or of the acetate of lead in solution
may be employed. In sycosis parasitica total epilation in addition will
be necessary.

What is hordeolum or stye?

This term iz employed to designate the painful localized swelling which
frequently occurs at the margin of the lid. It has its origin in an acinus
of the Meibomian gland, and eventuates in the formation of a pustule.
Suceessive crops are apt to appear.

What is the cause of hordeolum ?

~ Probably in almost every case hordeolum is due to a microphytie
infection of an acinus of a Meibomian gland. Constitutional derange-
ments and eye-strain undoubtedly contribute to its production.

What are the symptoms of hordeolum ?

The first symptom noticed by the patient is a localized pain at the
margin of the lid, which is found to proceed from the locality of a swell-
g, usually of a deep-red color; lachrymation, photophobia, and inability
to use the eyes are frequent accompaniments. The pain increases with
an increase in the size of the swelling. This continues for three or four
days, at the end of which time formation of pus has taken place and the
stye has in all probability ruptured : the pain then ceases and recovery
ensues.

What is the treatment of hordeolum ?
Hot applications, made by means of small pledgets of lint dipped in
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hot water and changed every two or three minutes, or the application
of small moist flaxseed poultices, will probably give the greatest relief
in the early stage. As soon as there is evidence of the presence of' pus
the swelling should be freely incised and the contents t})::-rn::-ughl},r evac-
uated. Occasional bathing with a saturated solution of boric acid or
with a weak solution of bichloride of mercury will suffice to effect a
cure. Treatment directed to the general condition and the occasional
application of ointment of the red or yellow oxide of mercury to the
margin of the lids will aid greatly in preventing recurrences.

What is meant by the term chalazion?

The term is applied to the cystiform enlargement of an acinus of a
Meibomian gland. It is supposed by some to be an aborted hordeolum.
It usually appears somewhat removed from the margin of the lid, rarely
reaching a size exceeding one-third of an inch in diameter, and may be
single or multiple. It contains a gelatinous material. The inflammatory
action producing it may involve the adjacent connective-tissue elements
of the lid. The growth is perfectly benign.

(‘halazion may be said to be due to the same causes that produce
hordeolum.

What is the treatment of chalazia ?

They should be incised, their contents scooped out with a sharp spoon,
and the interior of the sac treated with a strong solution of the nitrate
of silver, or they may bhe entirely excised. Recurrences are possible only
on nmumpli,te removal of the contents and sac. However, so long as
the Meibomian glands exist chalazia may appear.

What are the so-called fibrous tumors of the lid ?

They are chalazia which have passed to a stage of development in
which their contents is converted into or replaced by connective tissue.

The causes are the same as those producing chalazion, and the treat-
ment 18 exeision.

‘What are nevi?

Naevi are slightly-elevated, ﬁ'&("uenth?lpwmented F:ltches, congenital
in nature, which appear on ‘the lids hey resemble in strocture the
nzevi which appear in other parts of the body.

‘What is cavernoma of the lid ?

Cavernoma is a vascular structure composed of anastomosing spaces
resembling dilated veins which occurs in the connective areolar tissue-
structure of the lids, either originating in the lids or being an extension
of the same growth from adjacent parts of the face. They are not in-
frequently mn”fnnt'ﬂ, and have a tendeney to increase in size. In addi-
tion to eavernoma we have an allied ﬂlﬂwth due to the dilatation of
capillaries and small arteries, known as angioma.
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What is the treatment of cavernoma ?

Complete extirpation is by far the most satisfactory plan of treatment,
and should be employed whenever it can be done with safety. Electrol-
ysis is frequently employed with good results by making multiple pune-
tures around the base of the tumor with the electrolytic needles, with
the object of cutting off the blood-supply. Complete strangulation or
complete excision prevents recurrence.

What is xanthalmasia ?

Xanthalmasia iz characterized by the appearance of small yellowish-
white patches in the skin of the lids, having their location most fre-
quently on the npper lid near the inner canthus.. They come in advanced
life. Ophthalmoscopic examination shows them to he composed of nu-
merous granular cells, some of which are pigmented. iumtu:_{ n the skin.
They have no pathological significance, and are only objectionable because
of the cosmetic effect produced. They may be easily removed by ex-
cising the portion of the skin affected.

What is epithelioma of the lid ?

Epithelioma is a malignant growth usually affecting the margin of the
lid and advancing slowly: if not interfered with, it goes on to the de-
struction of the lids and deeper structures. eventuating in the death of
the patient. It is composed of epithelial cells which have become per-
verted in their growth and location.

What are the symptoms of epithelioma ?

The patient’s attention is generally first called to the presence of a small
elevation, usually accompanied by a little redness or other inflammatory
symptoms, covered with a light scab, situated on the margin of the lid.
It may also appear as a small papilloma or bluish-looking wart on the lid
or face in the mmmediate vicinity, which takes on an ulcerative change.
The scab covering the ulcerated surface is frequently removed, but the
uleer shows no tendeney to heal. The epithelioma may continue in the
condition described for months or years, but sooner or later the uleer
extends. When in active growth the patient experiences frequent lanei-
nating pains, which, however, are seldom severe. As the deeper struc-
tures are involved pain increases.

What is the treatment of epithelioma ?

Varions methods of #reatment of epithelioma have been employed.
The use of escharotics in the form of chloride-of-zine paste or the actual
cautery have been employed with more or less success. The application
of acetic acid in the form of glacial acetic acid has met with some favor.
It is conceded, however, by many authorities that exeision as complete
as possible, supplemented by the use of the cautery in eases where the
knife or eurette do not succeed in removing all of the tissue involved, is
the most successful.
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What are papillomata ?

These growths are hypertrophied papillee of the skin. They should
be removed whenever found, as there is a possibility of their degener-
ating into epithelioma. Lipoma is a tumor of the lid that is met with
but very infrequently. It i1s harmless in nature.

What is molluscum contagiosum ?

This term is applied to an affection of the sebaceous glands whereby
the gland and duct become greatly hypertrophied and form rounded ele-

vations on the lids, appearing usually on the lower lid near the nose.
There are nsually a number of these elevations pru-st,nt at the same time,
varying in size. They may reach the height of ¥ inch, but usually are
only a few millimetres in height. Their diameter, as a rule, corresponds
to their height. In the centre of the top of each elevation a whitish point
may be seen, which marks the opening to the duct of the gland involved,
and from this duet a whitish cheesy material may be made to exude on
pressure. These growths are undoubtedly mildly contagious. They are
unaccompanied by pain unless acutely inflamed.

What is the treatment of molluscum contagiosum ?

The elevation may be split from base to apex and the contents thor-
oughly seraped out, or, what is better still, the entire growth may be
excised.  Relapses are uncommon.

What are the manifestations of syphilis found in the lids?

Indurated chancre, gumma, and tertiary sores. Indurated chancre is
of rare oceurrence on the external surface of the lid, but is not so infre-
quent an occurrence on the conjunctival surface. It manifests itself in
the form of’ a dark-red papilla with indurated base and a sealy or ulcer-
ated surface, exactly as the indurated chancre appearing in other parts.
The history of chanere of the lid as to cause is frequently obscure, and
the appearances only, taken in connection with the effects of antisyphi-
litic treatment, must serve to make the diagnosis.

What are the appearances and symptoms of gumma and tertiary
sores 7

Grumma of the lid has no peeuliar characteristics to distinguish it from
cumma of other parts of the body. Its appearance is accompanied with
little pain.

The history in the case and the conduct of the elevation under general
antisyphilitic treatment will serve to make the diagnosis.  Tertiary sores
are not of common oceurrence. They, however, occur, usually forming
near the free margin of the lid and extending rapidly. Like tertiary
sores in other parts of the body, they present an uleerated surface with
mdurated bases, and pass quite 1:1;111111' to destruction of the tissue in-
volved. A lid may disappear very rapidly under the influence of the
tertiary sore.  The diagnosis must depend largely on the history of the

case and the effect ]nutlll( :ed by antisyphilitic treatment.



DISEASES OF THE EYELIDS. 23

What is meant by the term blepharospasm ?

This term is applied to involuntary closures of the lids, which may be
of a clonic nature, occurring frequently in rapid succession, or they may
be of a tonic nature.

What are the causes of blepharospasm ?

It is due in all cases to irritation of filaments of the facial nerve. The
causes of this excitation in clonic spasm are eITOTS of refraction, diseases
of the nervous system, as chorea, epilepsy, ete. ; in tonic spasm, to for-
eign bodies in the eye, ulcerative conditions of the cornea or con junctiva,
and injuries to the eye, producing photophobia.

What is the treatment of blepharospasm ?

Removal of the cause where this is practicable, and improvement of
the general condition where the cause is obscure.

What is ptosis?

Ptosis is the term applied to a drooping of the upper lid in such a
manner that it cannot be raised sufficiently to open the palpebral fissure
to the desired extent.

What are the causes of ptosis?

The causes of' ptosis are congenital malformation or non-development
of the nucleus of’ the third nerve, diseases affecting the function of the
third nerve, or traumatism. In congenital ptosis other parts of the third
than those concerned in elevating the lid are usually involved. In ac-
quired ptosis syphilis is fre L{]uﬂlltljr the cause.

What is the treatment of ptosis.

The treatment is medicinal and surgical. The history of the case
must be carefully ascertained, and if syphilis or other disease-processes
are mstrumental in its produetion, appropriate medication must be em-
ployed to correct the condition if possible. Congenital ptosis must
usually be corrected by operative procedure. The simplest form of
operative procedure consists in the removal of an elliptical piece of skin,
with the underlying muscle, from the upper lid, and stitching the ulffe
of the wound together. The operation devised by Pagenstecher is ap-
plicable to nearly all forms of ptosis, and is frequently efficient. It con-
sists in forming subecutaneous cicatricial bands from the margin of the
lid to the anterior portion of the occipito-frontalis muscle. Pagenstecher
passes a suture through the integument at about 2 cm. from the ciliary
margin, at the centre of the lid, ‘and continues it *-11hult1ne0u*-.~lv to ﬂw
ciliary margin. He then forms a loop, passes the suture upward again,
and brings “it out on the skin of the lid near the point at which the
suture entered. The ends of the suture are then tied, and tightened
every day until the suture has cut through the tissues. A cicatricial
band is thus formed, which, according to Pagenstecher, is usually suf-
ficient. Two or more bands may be formed as desired.



24 THE EYE.

‘What are trichiasis, distichiasis, and entropion ?

They are various forms of one and the same affection, and consist in a
displacement ot the cilia toward, and usually against, the cornea.

What is the cause of these affections?

An abnormal development of the cilia may produce the condition
known as trichiasis, but in almost every case these three affections owe
their existence to the cicatrization of the conjunctiva produced by gran-
ulated lids.

What is the treatment of these conditions ?

Trichiasis, if not extensive, may be corrected by the frequent removal
of the cilia. Electrolysis may be employed here with beneficial effect.
Distichiasis and entropion usually require operative procedure of a more
pronounced nature. All operations employed for this purpose have for
their object the correction of the direction of the cilia. The Streatfeild-
Snellen operation is one of the most popular, and 1s performed as fol-
lows: The globe is protected by the mtroduction of a horn spoon or
of a plate clamp into the conjunctival sac. An inecision is then made
through the skin and muscle of the lid to the tarsus, extending from the
inner to the outer canthus, and placed about 2 lines from the margin of

Fia. 2. Fia. 3.

Upper Flap...cos cocaee

Groove in Carti-
e Sl e

Lower Flap.....ccu .

The Streatfeild-Snellen Operation for Entropion.

the lid. An elliptical piece of the skin from 1 to 2 lines in width, in-
cluding the undegl]j:ing tissues to the tarsus, is then removed with a sharp
sealpel or scissors. A wedge-shaped piece of the tarsus, having its base
outward and extending the length of the incision, is then removed. The
wound is then closed by three sutures, which are passed in the following
manner: At the margin of the lid the needle is passed through the skin
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and underlying loose tissues, carried to the upper margin of the wedge-
shaped depression in the tarsus, where it includes the superficial layers
of the tarsus, and is brought out without piercing the integument of the
upper margin of’ the wound. These sutures are then firmly tied. This
manceuvre suffices to draw the lower margin of the skin of the lid upward
and to attach it to the tarsus, producing eversion of the cilia. Numerous
other operations are devised and employed by various operators.

What is spasmodic or spastic entropion ?

A form of entropion not infrequently met with in old people, always
affecting the lower lid, is known as spasmodic or spastic entropion. [t
is usually corrected by removal of an elliptical piece of integument and
underlying connective tissue and muscle, the long axis of which is placed
at richt angles to the margin of the lid. The opening is closed with
three or four sutures.

‘What is ectropion ?

This term is used to designate a condition of the lid in which the mar-
oin of the lid is everted and the conjunctival surface is exposed.

What are the causes of ectropion?

Injuries of various kinds, of which burns are the most frequent, that
destroy the skin of the lids, and produce ectropion by the cicatricial con-
traction which follows. Fetropion may also result from the paralysis of
the facial nerve. Certain hypertrophic conditions of the conjunctiva also
produce ectropion.

What is the treatment of ectropion ?

In the mildly-marked cases due to the hypertrophy of the conjunctiva
the condition may be corrected by painting the surface with a solution
of nitrate of silver, 10 or 20 grains to the ounce, the application being
repeated every twenty-four or forty-eight hours. In pronounced cases
operative procedure must be resorted to. In ectropion of the lower lid,
im which there 1s an evident elongation of the margin of the lid and
atony.of the adjacent skin. a wedge-shaped piece of tissue, having its
base at the margin of the lid and its apex at the bottom of the conjune-
tival sac and the integument below, may be removed, and the oppos-
ing margins of the wound brought together with strong sutures. This
operation, which is known as Adam’s operation, is usually sucecessful in
this class of cases. In extensive ectropion skin-grafting must be re-
sorted to. The lid 1s dissected free and fixed in position by attaching 1t
to the margin of the fellow-lid, and the wound thus resulting is covered
with flaps of skin, either taken from adjacent parts, to which they are
attached by a pedicle, or from remote parts after the manner of Wolfe.

What is epicanthus ?
This 18 a condition of the skin at the base of the nose in which the
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inner canthus is partly hidden from view. It gives the peculiar almond-
eyed appearance characteristic of the Chinese.

What is the treatment of epicanthus?

Epicanthus usually appears in young children, and by the development
of tfl_u bridge of the nose will disappear. When present in older indi-
viduals an elliptical piece of skin may be removed from the bridee of
the nose, its long axis extending from above downward, and the margins
of the wound brought together with fine sutures.

What is ecchymosis of the lids?

This is a condition of the lids brought about by eontusion, which pro-
duces the escape of blood and of serum from the vessels of the lid,
causing a bluish discoloration and swelling commonly known as ‘‘ black
eye.’

What is the treatment?

The most efficient treatment in the early stage is by cold applications,
cold acting as a hsemostatic preventing further escape of fluids into the
tissues.  After twenty-four or thirty-six hours have elapsed the exuda-
tion will have ceased, and hot applications to promote absorption should
be employed. '

What treatment is employed when wounds or burns of the lid
occur ?

Lacerated wounds of the lids should be corrected as quickly as possi-
ble after ocenrrence by stitching and other appropriate surgical methods.
Burns and scalds are treated as burns and scalds in other parts of the
hody. :

What is meant by the term ankyloblepharon ?

This term is applied to a condition where the margins of the lids be-
come adherent to each other. Its correction requires division of the
bands of adhesion simply.

What is meant by the term symblepharon?

_This term is used to desiznate the condition of adhesion between the
lids and the eyeball. Tt is nsunally the result of a burn of the conjunc-
tiva from lime, acid, or any other escharotie. Tts correction requires
operative procedure, which is usually unsatisfactory.

THE LACHRYMAL APPARATUS.

Of what does the lachrymal apparatus consist ?

It consists of a secretory and conduneting portion. The secretory por-
tion is the lachrymal eland, which is composed of acini and resembles
the salivary glands in construetion.  The lachrymal gland is made up of
two portions—a large superior portion and a smaller inferior portion.
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The superior portion of the lachrymal gland measures about 3 inch by #
inch, and is { inch in thickness. [t is located at the outer superior angle
of the orbit, immediately beneath its roof| in a depression known as the
lachrymal fossa. It is held in position by numerous delicate bands of
connective tissue, and commumeates with the conjunctival sac by from
six to ten ducts. The smaller, inferior portion of the lachrymal gland
consists of a number of isolated lobules situated mmediately beneath
the conjunctiva of' the upper lid, near the external canthus. They com-
municate by individual ducts with the conjunctival sac at its outer supe-
rior portion. The secretion of these glands, which is a watery fluid
containing about 1 per cent. of solids and strongly impregnated with
chloride of sodium, 18 thrown out under a stimulus to the sympathetic,
It passes into the comjunctival sac, and serves to moisten the anterior
~portion of the globe, being distributed by the movements of the lid.

1G. 4.

Dissection of the Lachrymal Apparatus.

In what way do the tears escape from the conjunctival sac?

The tears (or lachrymal secretion) pass from the conjunetival sac into
the nose by the way of the lachrymal puncta, thé lachrymal eanals, the
lachrymal sac. and the nasal duet.  The lachrymal puneta are two small
elevations which ocenr at portions of the lids sitnated about 2 lines from
the inner canthus. They are pierced by openings measuring about 5 mm,
in diameter. Commencing immediately beneath the lachrymal puncta
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are the two lachrymal canals, one beneath the upper and one beneath
the lower lid. They first pass upward and downward respectively for a
very short distance, then deseribe a curve about the inner canthus, unite,
and pass into the lachrymal sac. Immediately beneath the puneta they
measure about 1 mm. in diameter, but in the course of the eanal they
reach a diameter of 6 mm., and remain of this size until they enter the
sac. The walls of the lachrymal canals are relatively thick. They are
lined with stratified epithelinm, and contain numerous fibres of muscle-
tissue.

What are the form, situation, and structure of the lachrymal sac ?

The lachrymal sae is situated in a groove formed by the lachrymal
bone and the nasal process of the superior maxillary. It measures about
3 inch in its vertical diameter and about } inch in its horizontal and
transverse diameters. It is located immediately to the inner side of the
inner canthus. and 18 pierced by the lachrymal canals at a distance of
about % inch from its apex. Its lower extremity is a direct continuation
of the upper part of’ the nasal duct. Its walls are relatively thin, com-
posed of connective tissue, and its inner surface is lined with eciliated
epithelimm. The nasal duct, a continuation of the lachrymal sac at its
lower extremity, consists of a similar structure. and lies 1 a canal the
bony walls of which are formed by the lachrymal, superior maxillary,
and inferior turbinated bones. It measures about § inch in length and
is & to } inch in diameter. The surface of the mucous membrane lining
this canal is paved with ciliated epithelium, and has a free opening into
the inferior meatus of the nasal fossa. The tears pass through the
puneta, through the lachrymal eanals, the lachrymal sae, and nasal duet,
and are discharged into the inferior meatus, where they are dispersed by
evaporation,

What are the diseases that the lachrymal gland is subject to?
Inflammation, known as dacryoadenitis, hypertrophy, eystic and can-
cerous degeneration.

What are the causes of dacryoadenitis ?

The eauses of dacryodenitis are probably of an infectious nature. The
entrance of dust into the conjunctival sac, carrying with it infections
material, which makes its way into the lachrymal ducts, exposure to
cold, and traumatism, may be considered as factors.

What are the symptoms and treatment of dacryoadenitis ?
Dacryoadenitis manifests itself by a swelling at the outer angle of the
lids, with more or less redness of the outer portion of the conjunctiva.
It 18 accompanied with slight pain, referable to the temple. Its onset is
sudden, ;mt]l it usually reaches its height at the end of two or three days.
[t eventuates usually in suppuration, rapidly subsides on evacunation of
the pus, and runs its course in from a week to ten days. The superior
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portion of the lachrymal gland is seldom affected. Tt is, on the whole,
a rare disease, and may be recognized, in addition to the -‘I.'|u]}1::m-~ above
deseribed, by the presence of a hard bWLllm;: at the margin of the orbit,
.LpprecmblL on palpation. If thf- patient 18 directed to turn the eve
forcibly inward, a body usually as large as a small bean is made to push
forward from the external portion of the upper cul-de-sac of the con-
junctiva.

What is the treatment ?

This consists in Lot fomentations at the beginning to encourage forma-
tion of pus. When pus is present the tumor may be lanced from the
conjunctival surface, or, better still, the fomentations may be continued
for a few hours and the pus be permitted to evacuate itself;

Is hypertrophy of the lachrymal gland of frequent occurrence?

Hypertrophy of the lachrymal gland is very infrequent, and is prob-
ably always due to sarcomatous degeneration.

What are its causes and treatment ?

The causes are unknown.
The treatment consists in extirpation of the gland.

What are the causes of cystic degeneration, and its treatment ?

Cystiec degeneration occurs very infrequently. It may be caused by
traumatism, but is sometimes due to the presence of echinococcl.
Cystic degeneration of the gland is not infrequently associated with
sarcomatous degeneration. “When echinococei are the cause, simple
puncture with evacuation of the cyst and destruction of its wall suffices
to effect a cure. In other cases, particularly if sarcoma is suspected,
the gland should be extirpated.

What are the symptoms and treatment for canceroas degenera-
tion of the lachrymal gland?

The lachrymal gland may be the seat of sarcoma or of carcinoma.
The symptoms in these two forms of malignant growth are very similar.
The gland becomes enlarged, and is felt under the upper outer angle of
the orbit as a firm mass which protrudes into the orbit, and, when 1t has
attained a sufficient size, compresses the tissues in its immediate vieinity.
The globe iz not infrequently pushed downward and inward by the in-
crease in size of the growth.

The treatment consists in total extirpation at the earliest possible
moment,

What is fistula of the lachrymal gland ¢

A eondition usually due to traumatism, by which the tears find exit on
the surface of the brow or cheek.

The t» eatnment of this condition consists in an endeavor to stop up the
artificial opening on the skin and direct the secretion to the conjunctival

»
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sac. The passage of a seton from the gland to the conjunctival surface
and the use of the cautery to close the external opening may effect the
object desired.

What is epiphora ?

This term is applied to the escape of tears from the conjunctival sac
on to the cheek, without inflammatory ocelusion of the conducting appa-
ratus: it is more properly applied to the escape of tears in excessive
lachrymation, Whi{:L 18 termm} stillicidiwm lachrymarum,

What pathological conditions is the conducting apparatus sub-
ject to?
The escape of tears from the conjunctival sac into the nagal cavity may
be prevented by misplacement of the puncta lachrymalis. Traumatism
or inflammatory processes may ocelude the canals and the nasal duct.

What are the causes of displacement of the punctum? and how
may this condition be remedied ?

An atonic condition of the lids, such as sometimes oceurs in old people,
may permit the lachrymal puncta to fall away from the eyeball mu:llJ make
it impossible for the tears to escape. Facial paralysis affecting the orbie-
ularis palpebrarum muscle may also bring about this result.

The treatment consists in so treating the lids that the lachrymal puncta
will be reapplied. Failing in this, the canals may be split up and an
up&ni}ng made which will permit the tears more easily to enter the lach-
rymal sac.

What diseases of the lachrymal canals come under considera-
tion ?

The canals may be stopped by inflammatory processes, usnally ca-
t_arrhql in nature ; by extension from the lachrymal sac or from the con-
junctiva; they may be the seat of calcareous deposits, or they may be
occupied by fungous growths, of which leptothrix bueccalis iz of most
frequent occurrence.

The treatment in these cases consists in opening the canals to the sac.

What diseases do we meet with affecting the lachrymal sac?

Inflammation of the lining membrane of the lachrymal sae, usually
purulent in nature, is by far the most common disease the lachrymal
apparatus 1s subject to.

The causes which brineg about this condition are included under the
term catarrhal, except in those relatively rare cases where necrosis of the
lachrymal bone is the originating cause. The entrance and the retention
in the lachrymal sac of pus-forming germs and of germs which have a
pathological influence on the mucous membrane of the lachrymal sac
produce an inflammation which becomes purulent. These deleterious
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influences are communicated usually through the medium of the nasal
duet to the lachrymal sac, and originate in a catarrhal affection of the
nasal mucous membrane. Stricture of the nasal duct may ensue, caus-
ing retention of tears in the lachrymal sac, and preventing the escape of
secretions the presence of which tends to perpetuate the inflammatory
conditions of the mucous membrane. As the disease progresses an
hypertrophied condition of the sac is brought about, and polypi not
infrequently form.

What are the symptoms and treatment of this condition ?

In the early stage of stricture of the nasal duct and of catarrhal in-
flammation of the mucous membrane of the sac but little may be no-
ticed by the patient other than an escape of tears from the eyelids on to
the cheek. This may go on for a munl‘wr of months or even years. At
the onset of acute inflammatory symptoms the patient usually experi-
ences pain in the region of the sac, and a swelling of the tissues ensues,
Palpation discloses the presence of a round, hard tumor at the inner
canthus, which on pressure will evacuate mucus or pus into the conjune-
tival sac or into the nasal cavity. Frequently the pain, swelling, and
redness become excessive, the patient suffering very severely. The pus
which has acecumulated in the lachrymal sac may be unable to escape,
and may form an opemng on the skin spontaneously.

The treatment of t]his condition, which should be commenced as soon
as trouble with the lachrymal sac is noticed, ig varied according to the
stage of the disease. 1In its incipiency the correction of a catarrh of the
nasal passages may suffice to remove the stricture of the nasal duct and
to promote a cure. When pus has begun to be formed the safer method
of treatment is to open up the lachrymal canal, pass a probe through
the sac and nasal duct into the nose, and thoroughly cleanse the whole
passage by the use of appropriate injections.

What is the operation for slitting the lachrymal canals and pass-
ing a probe through the nasal duct into the nose ?

The lachrymal knife, which is devised for the purpose of opening the
canal, consists of a small scalpel which is supplied with a probe point.
Various patterns of these knives have been devised by various operators,
some of which are known under the names of Bowman, Wecker, Still-
ing, Agnew, Noyes. For the complete operation the knives devised by
Stilling and by Agnew are probably the best. Possessing a blade as de-
scribed above, with slight modifications in regard to form, they are sup-
plied with long flexible shanks. The operation is performed by passing
the probe point into the canal at the ]szll‘yrmﬂ punctum (the lower canal
18 usually the one operated on), then by turning the axis of the knife in
the direction of the long axis of the canal the point of the knife is car-
ried into the sac and firmly presssd upon the mucous membrane against
the lachrymal bone. While this is being done the lid is put on the stretch
toward the temple, and, while held firmly in this position, the edge of
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the blade being directed upward, the handle of the knife is swept up-
ward in front of the brow and close to it, and the lachrymal canal is
freely opened to the sac. The axis of the blade is then placed in the
position corresponding with the axis of the nasal duet, and is pushed
down into the nasal duct. The stricture of the duct, if one exists, is
divided freely in three or four directions. The knife is then removed
and a probe passed into the nose, the same manceuvre and direction
being followed as followed by the knife. After probing, the canals,
sae, and duct are thoroughly cleansed by means of a syringe and an anti-
septie solution : a 4 per cent. solution ot borie acid is empf:}yed by many.
A solution of bichloride of mercury, 1 : 5000, and a § per cent. solution
of the nitrate of silver, are also popular. The probes employed are of
different styles, according to the 1deas of the different operators. Those
most commonly in use are the probes of Bowman, which are composed,
usually, of silver wire tapered at the ends, and of six sizes, the largest
size measuring ahout 1 mm. in diameter and 12 em. in length. Those
of Theobald are much larger. These are twelve in number, and range
from 1 to 4 mm. in diameter. Small probes are fancied by some opera-
tors, but it appears to be the growing opinion that as large a probe as
can be easily accommodated by the canal should be employed.

How should the after-treatment be conducted ?

It 18 a recognized fact that after opening the canals and nasal duet
there is a strong tendency to closure during the process of healing. Tt
18 therefore necessary to pass a probe at il]tEl“'FHllS of from two to eight
days during the healing process, and to wash the canals with an anti-
septie lotion.

What is abscess of the lachrymal sac?
This condition is simply an aggravated stage of the ordinary suppura-
tive inflammation of the mucous membrane of the lachryvmal sae, during

the process of which the nasal duct and lachrymal canals become closed
and the exit of pus prevented.

What is the treatment of abscess of the lachrymal sac?

The pus should be evacuated either through the lachrymal canals or
the nasal duet if possible.  When this cannot be done a free incision
into the sac through the skin becomes necessary. At the earliest possible
moment thereafter the natural canals should be re-established.

What is fistula of the lachrymal sac ?

Fistula consists in an opening from the lachrymal sac on to the surface
of the skin, through which tears and secretion escape.

The treatinent consists in establishing the natural passages, removing
what granulation tissue may have formed along the fistulous track, after
which healing, with closure of the fistula, rapidly occurs.
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THE CONJUNCTIVA.

What is the conjunctiva ?

The conjunctiva is a thin, delicate mucous membrane which begins at
the free margin of the lids, covers their under surface, and is reflected on
to the globe of the eye and continued over the cornea. It is divided into
three portions, the palpebral, fornix, and ocular portions. The principal

art of the palpebral portion covers and is ::lusell}-' adherent to the tarsi.

t then, in loose folds known as the fornices conjunctivae, becomes reflected
upon the sclerotic of the globe, to which it is connected by loose areolar
connective tissue. Sacs are thus formed, the upper one of which is 1
inch in depth, the lower one 4 inch in depth. The corneal portion of the
conjunctiva ig very thin, and i1s represented by the epithelium. The epi-
thelium of the conjunctiva is of the stratified variety ; over the tarsi, the
sclerotie, and cornea the conjunetiva is smooth, but it is thrown into folds,
and in some places into papillee, in the formx. A few tubular glands
are found in the fornix folds, and the ducts of the lachrymal glands open
into the fornix in the outer third of the upper conjunctival sac. The
conjunctiva 18 richly supplied with lymphatics, which anastomose freely
immediately beneath the epithelial layer. At the inner canthus a fold
of conjunctiva is formed which corresponds with the membrana nictitans
or third eyelid of inferior anmimals. We also find at the inner canthus a
reddish elevation which is known as the caruncle. This is covered by
mucous membrane, and sometimes presents a few very fine hairs pro-
jecting from its surface.
What forms of inflammatory disease is the conjunctiva subject to?

They may be classified as follows : First, simple conjunctivitis ; second,
tranmatic ; third, muco-purulent conjunctivitis; fourth, purulent or

gonorrheeal conjunctivitis; fifth, granulated lids or trachoma; sixth,
phlyctenular conjunctivitis; seventh, diphtheritic conjunctivitis.
What is simple conjunctivitis ?
Simple conjunctivitis is the mildest form of inflammation that the con-
junctiva ig subject to. - _ it ]
The symptoms presented are redness, lachrymation, slight irritation,
and more or less photophobia.

‘What are its causes and treatment ?

It is usnally due to exposure to cold and raw wind, the presence of
minute foreign bodies, eye-strain, excessive bathing in salt water, ete.

The treatment is very simple, consisting in removing any cause that
may be instrumental in its production and bathing of the eyes with mild
astringents or antiseptic solutions. Ordinary salt and water or a 2 per
cent. solution of boric acid will suffice to effect a cure. Simple conjuncti-
vitis of a chronic nature is often associated with eatarrh of the nasal
mucons membrane, and may be cured by correcting the catarrh of this
membrane.

3—Eye D
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What is traumatic conjunctivitis ?

Any inflammation excited by the entrance of foreign bodies, irritating
fluids, or direet injury to the conjunctiva may be termed traumatic con-
junctivitis.  Sinee it does not depend on the presence of any infectious
prineiple, recovery usually rapidly occurs on the removal of the obnoxious
substance. Cleanliness secured by bathing in salt and water or a borie-
~ acid solation will hasten the restoration to the normal condition.

What is muco-purulent conjunctivitis ?

This is a term given to a diseased conjunctiva in which there 1s redness
and swelling of this membrane, accompanied by the production of a
secretion which contains numerous pus-corpuscles mixed with mucus.
There are more or less lachrymation and pufliness of the lids. This
disease has as synonyms the terms (:utarr}:al conjunetivitis and acute
epidemic conjunctivitis. It is very contagious in nature, reaches its
acute stage in forty-eight to seventy-two hours, has no tendency to affect
the cornea, and runs a natural course in from ten days to six weeks; in
exceptional cases the disease may continue for six months. Relapses are
of frequent ocecurrence. This disease becomes endemic in communities
and in residential schools, showing its greatest activity usually in the
spring and fall months. Its epidemic nature is recognized throughout
the civilized world.

What are the causes of muco-purulent or epidemic conjunctivitis ?

The form most frequently seen is a specific disease and has a specific
cause. This is found 1n the presence of a small bacillus, which has been
carefully studied and deseribed by Weeks. The pathogenic micro-
organism is a small straight bacillus measuring 1 micro-millimetre in
width by from 1 to 2 mm. in length. It grows on agar at a temperature
ranging between 85° and 110° F., and its inoculation into the normal con-
junctival sac from a pure cultivation invariably produces the disease.
The disease is communicated undoubtedly through secretion from the
eyes of patients suffering from the malady. Traumatic conjunctivitis
and mild forms of gonorrheeal conjunectivitis sometimes produce a muco-
purulent secretion, and are classed under this head.

What are the symptoms of this disease ?

The patient first experiences a burning sensation in the lids and the
sensation of the presence of a foreign body. This irritation is rapidly
followed by lachrymation and the production of a mucoid secretion.
In twenty-four hours the seeretion becomes muco-purulent. The con-
junctiva is swollen and the lids slichtly puffed. As the disease pro-
gresses the annoyance to the patient becomes marked, and photophobia
18 experienced. The disease reaches its height in from two to four days,
at the end of which time the secretion assumes a more purulent charac-
ter. The annoyance to the patient gradually ceases, secretion becoming
less marked, and recovery without other treatment than cleanliness often
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ocenrs at the end of the second week.  Adults suffer more than ehildren.
False membranes are sometimes noticeable on the conjunetival surface,
phlyctenulae may appear as a complication after the disease has lasted
for three or four days, and trachoma, due to a secondary infection, may
continue after a subsidence of this form of conjunctivitis.

What is the treatment of muco-purulent conjunctivitis?

During the first few days much relief can be given to the patient by
the application of cold compresses and by frequent cleansing with a sat-
urated solution of’ borie acid.  After the third day mild astringents may
bhe applied with benefit. The cleansing should be continued until all
secretions have disappeared. The astringents employed are solutions of
the mitrate of silver, 4 to 1 per cent., and of the sulphate of zinc or ace-
tate of lead, 1 grain to the ounce. If phlyctenulae or trachoma develop,
the treatment should contorm to that for the disease mentioned. The
presence of pseudo-membrane does not call for a change in the plan of
treatment. [t usually disappears in from three to ten days. It 1s pres-
ent only in the severer cases. Muco-purulent conjunetivitis never degen-
erates into true purulent conjunctivitis.

What is purulent conjunctivitis ?

This is one of the most severe forms of inflammation of the conjunc-
tiva. The term is used to designate the gonorrheeal form of conjunecti-
vitis, which bears this name in the adult and is known as ophthalmia
neonatorum in the infant. The period of incubation is about thirty-six to
forty-eight hours ; the disease runs a long and tedious course, frequently af-
fecting the cornea, causing its destruction and the consequent loss of vision.

What are the symptoms of purulent conjunctivitis?

Oceurring in the new-born, it first becomes noticeable to the parent in
from two to three days after birth. The lids are slightly swollen and
somewhat red, are glued together, particularly in the morning, and pro-
duce a rather thick, purulent secretion. which escapes from between
them when they are separated. The child appears to experience but
little pain at the outset. As the disease advances the conjunctiva and
lids become much swollen, the purulent discharge becomes more plen-
tiful and thinner, and the child loses its appetite and is restless and ap-
parently in eonsiderable pain. In many cases a haziness of the cornea
appears, followed by ulceration and perforation, which frequently result
in total destruction of the cornea an:} escape of the lens. 'T'he secretion
gradually diminishes in quantity, the lids become of normal thickness, the
eonjunctiva returns to a normal condition, the globe shrinks, and recovery
oceurs with loss of vision. In those cases that recover without injury to
the cornea the discharge gradually ceases and the normal state is regained.

What are the symptoms of purulent ophthalmia, or gonorrheea of
the conjunctiva, as occurring in the adult?

After the inception of the contagious principle slight irritation, refer-
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able to the conjunctiva, and redness of this membrane are noticed by the
patient. Lachrymation and a mueoid secretion follow in about twenty-
tour hours. At the end of forty-eight hours swelling of the lids, hyper-
trophy of the conjunctiva, and a purulent secretion are present. The
height of the inflammatory trouble is reached about the end of the third
day, at which time the amount of secretion 1s very great and the swelling
of the lids pronounced. The secretion escapes from between the lids
and runs down on the cheek in thin yellowish masses, and gives the in-
dividual an appearance characteristic of the disease and never to be
forecotten when onee seen.  Destruction of the cornea in the manner
described as oceurring in ophthalmia neonatorum takes place here, but
15 usually more rapid.  Pain is in proportion to the severity of the affee-
tion. Total destruction of thé cornea, with complete loss of vision, oe-
curs in probably one-third of all cases where treatment 1s not undertaken
in the early stage of the disease, and is not carefully and judiciously car-
ried out.

Psendo-membrane is not an infrequent accompaniment of purulent
conjunctivitis. and is usunally found in the severer forms. All ages are
subject to this affection, which is usually most severe in advanced life.

What is the cause of purulent conjunctivitis ?

~ Up to 1879 no specific cause for this condition was recognized, although
it was known to be dependent in the adult on infection from gonorrheeal

pus. In 1879, Neisser published his studies of the pathogenic miecro-

organism in gonorrheea, and gave it the name of gonococeus. It is a
double coceus, and can be readily found in all gonorrheeal pus. Puru-
lent conjunctivitis in the adult and in the infant in probably every case
occurring hefore the child has reached the age of three days is probably
due to the entrance of the gonococcus into the conjunctival sacs. Other
causes, indefinite in nature, have been mentioned as being instrumental
in the production of purulent conjunctivitis, but they are scarcely worthy
of consideration.

What is the treatment of purulent conjunctivitis ?

The treatment in ophthalmia of the new-born is prophylactic and cura-
tive. The prophylaxis consists in the thorongh cleansing of the eyes of
the infant at birth. Credé of Bonn introduced into the lying-in wards of
his hospital the practice of instilling into the eyes of new-born infants
one or two drops of a 2 per cent. solution of the nitrate of silver. This
practice reduced the percentage of ophthalmia neonatorum oceurring in
the hospital with which he was connected from 13 per cent. to less than
2 per cent. Other accoucheurs are content to thoroughly cleanse the
eyes with a solution of borie acid, salt. and water, or of the bichloride
of mercury in the strength of 1:4000-5000. These measures saxfﬁ::g to
reduce ophthalmia neonatorum to a relatively small percentage. Since
the infection is obtained during the progress of the child through the
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genital tract, the removal of the infectious material can be brought about
with great t:ert'untv by the employment of these methods.

In the adult pruphylatls is of little avail except for the prevention of
the communication of the disease from one eye to the other. Various
devices have been employed for hermetically sealing the fellow-eye during
the time of the treatment of the affected eve. It has been found, how-
ever, that in spite of hermetically sealing the eye infection has resulted,
and those who treat many cases of gonorrheeal ophthalmia in the adult
are accustomed to limit their prophylactic measures to occasional cleans-
g of the sound eye with antiseptic lotions, and employing great care to
prevent the carrying over of secretion from the affected eye.

Treatment directed to the cure of purulent ophthalmia is similar in
all cases. During the acute stage cold applications should he made con-
tinually, and the ¢ eye should be cleansed with some mild antiseptic lotion
frequently enough to keep 1t fanly free from secretion. A solution of
boric acid, 3 per cent.. is admirably suited for this Pm pose. Frequent
cleansing and cold applications should be continued t lmughuut the acute
stage. The application of astringents in the form of a 1-2 per cent. so-
lution of the nitrate of silver, made thoroughly to the conjunctival sur-
face once or twice daily, is advocated hy many, “and certainly gives excel-
lent results in a certain proportion of cases. It is the custom of many
oculists, however, to dmg er the employment of nitrate of silver until the
subacute stage i1s established. In the making of cold applications care
should be taken not to produce undue pressure on the lids and globe, as
it is very easy to interfere with the nutrition of’ the cornea and cause it
to slough. Careful nursing and the carrying out of these simple meas-
ures will do as much as can be accomplished by any form of treatment.
Recently the use of vaseline, combined with boric acid, and employed to
fill the conjunctival sacs in the intervals of cleansing, has been .u;llmi; ated,
and has been found to answer admirably in a certain proportion of cases.
Should ulceration of the cornea occur, atropine may be instilled, just as
in uleer of the cornea unaccompanied with pumlnnt conj junctivitis.

What is granular conjunctivitis ?

Granular conjunectivitis, which is also known as trachoma, 18 a condi-
tion in which the conjunctiva is studded with small elevations, discrete
in the early stages, coalescing and forming
large hard masses as the disease progresses.
The lids become rough, and friction against
the cornea ]JI‘{JLIHLE‘E ulLLratmn, \ﬂ‘iLlll:H‘ltT, -
opacification, and. in not a few cases, partial
destruction of the cornea with loss of vision.
It 1s contagiouns, affects all ages and classes,
but is most commonly met with in children
and in the uncleanly. It runsa very chronic
course and shows little tendency to sponta-
neous recovery. Granular Lower Lid (after Eble;.
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What are the symptoms of granular conjunctivitis ?

They vary very much according to the case. In certain forms the
patient experiences no inconvenience, and is scarcely aware of the pres-
ence of’ granulations in the conjunctiva until they have fully formed and
eversion of the lid discloses a conjunctiva studded with sago-like bodies
distributed throughout its entire surface. In the acute forms of tra-
choma the disease begins more as an acute conjunctivitis; redness and
hypertrophy of the conjunctiva and moderate swelling of the lids are
observed. Secretion of the muco-purulent type is plentiful. In the
early stage the swelling of the conjunctiva may entirely hide the granu-
lations, but as the disease progresses the “:\‘rL"lI]”’ diminishes and the
sago-like deposits become visible. The process is accompanied by much
annoyance to the patient, consisting of a_sensation as of a foreign body
in the eye, pain due to friction against the cornea, and the swelling ﬂE
the lid. ~ In this form of trachoma the cornea is very apt to become in-
volved and superficial uleeration ensues, with more or less vascularity of
the surface of the cornea—a condition known as pannus. Photophobia
or dread of light is present, and the patient’s life 1s rendered miserable.

What are the causes of granular conjunctivitis ?

Trachoma usually appears among the lower classes, in whom the sani-
tary conditions are very poor and cleanliness is not observed. The re-
searches of Sattler and of Michel make it extremely probable that
trachoma is of’ microphytic origin.  But their researches have not been
verified to a sufficient extent to make the proof positive. The instilla-
tion of medicated solutions sometimes produces trachoma. This is par-
ticularly true of the long-continued use of solutions of atropine that
have stood for some time and have become stale. The treatment of this
particular form of trachoma is as in the forms from other causes. It
usually responds to treatment, and recovery takes place in a relatively
short time.

What is the treatment of granular conjunctivitis ?

The treatment may be considered under two heads, medical and sur-
oical. The medical treatment of trachoma consists in cleanliness secured
by bathing the eye with salt and water or a solution of borie acid, and
of applications to the conjunctival surface of a crystal of sulphate of
copper, of alum, or of the pure or mitigated stick of nitrate of silver.
Solutions of nitrate of silver, acetate of lead, and sulphate of zinc are
also employed. When uleeration of the cornea exists, atropine and other
medicinal substances used in ulcer of the cornea from other causes may
be employed. A}‘ulrllt*ﬂtlnm of copper, alum, or silver are made in the
following manner: The lid is everted and the smooth erystal is passed
quickly and rrcnt];, over the diseased surface, care being taken to reach

every part.  After the application is made it is well to brush water over
the surface.

In cases where the vascular pannus is marked an infusion of the

acmaile.
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jequirity bean has been em}‘]mred to produce a violent inflammatory
condition of the conjunctiva the purpose of Lnring the granulations
and of clearing up the pannus. The infusion is made in the following
manner: 3 grammes of the bean arc pulverized and permitted to mace-
rate in 500 ce. of water for twelve or twenty-four ]11111111'5. To this 1s
added 500 ce. of hot water, and the infusion is filtered. The applica-
tion is made by everting the lids and brushing the solution fu,e%:, over
the conjunctival surface. 'This is repeated every twenty-four hours for
two or three days, until an inflammation of sufficient height has been
produced. The pulverized bean is dusted on the conjunctival surface for
the purpose of exciting the inflammatory reaction by some oculists, with
the same result as when the infusion is used.

The surgical treatment of trachoma consists in removing the contents
of the granules by expression or by excising the fornix folds. For the
removal of the contents of the granules forceps have been devised with
which the folds of conjunctiva are squeezed, and by a stripping motion
the contents of the follicles are forced out. The foreeps used by Noyes
and those devised by Knapp are among the most popular for this pur-
pose. The treatment of trachoma by expression 18 applicable to the first
stage of trachoma, that stage where the granules ave still discrete. After
the squeezing process the wnlunLtWL should be brushed with a solution
of the bichloride of mercury, 1 : 500 or 1 :1000. The after-treatment
consists in keeping the eyes clean by frequent bathings with some mild
antiseptie lotion, and by the employment of mild astringents, as may
seem necessary. For the treatment of the second stage of trachoma
searification should be combined with squeezing, and the use of the
bichloride solution should be carefully carried out. Destruction of in-
dividual follicles by means of the galvano-cautery point is employed by
some.

What is phlyctenular conjunctivitis ?

This is a form of conjunctivitis characterized by the development ot
small conical vesicles on the conjunctiva of the glnbt. usually occurring
near the margin of the cornea. They first appear as red points, soon
become vesicular, and eventually contain pus: they break down and form
small superficial uleers. Considerable irritation of the conjunctivae in
the vicinity of the vesicles is always present. If the phlyetenulae affect
the conjunctiva only, there 13 usually little photophobia and the patient
experiences but little anmoyance. How ever, as soon as they invade the
cornea pain and photophobia become prominent symptoms.

What are the causes of phlyctenular conjunctivitis ?

This disease is unquestionably analogous to eczema of the skin. Tt is
dependent on infection of the conjunctiva, the presence of the vesicles
and of the pustules in all probability being due to the entrance of the
staphylococeus pyogenes beneath the epithelinm of the conjunctiva.
The disease usually occurs in children of the so-called strumous diath-
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esis, and is almost always accompanied with an eczematous eruption
about the head or face. It is not identical with herpes, which disease
depends upon derangement of nerve-terminals, usually from the fifth
cerebral.

What is the treatment ?

Since in this disease the constitutional condition is usually much below
par, it is necessary to employ tonic remedies and to place the patient in
vood hygienic %mmunduura in order to more rapidly effect a cure. The
local treatment consists in observing cleanliness and in the use of some
medication, such as the yellow-oxide-of-mercury omntment rubbed into
the eye once or twice daily.

What is diphtheritic conjunctivitis ?
Probably the most rapidly-destructive form of conjunctivitis is the
diphtheritic. Its onset 1s sudden, and destruction of the cornea may

occur within forty-eight hours after the first evidence of the disease is
manifest.

What is the cause of diphtheritic conjunctivitis ?

Diphtheritic conjunctivitis is undoubtedly due to infection from the
Liofler bacillus, as is the case in diphtheria of the pharynx. In the
majority of cases the infection is primary in the conjunctiva, but in a
certain proportion of cases the disease is communicated to the con-
junetiva from the nose in cases of diphtheria of the nose, either by way

of the tear-passages or indirectly by some other medium. Diphtheria
of the conjunctivee is seldom found as a complication of diphtheria of
the pharynx.

What are the symptoms of diphtheritic conjunctivitis ?

Soon after the infeetion the conjunctivee become red, the lids swell
rapidly, and the patient experiences quite severe pain referable to the
eye. But little secretion other than a free flow of tears is at first
observed. After the end of twenty-four hours a false membrane begins
to appear, the lids become greatly thickened, and so distended by the
presence of a fibrinous exudation into the loose tissue of the lid that the
skin becomes tightly stretched and glistening. It assumes a purplish
hue. At this stage the pain is intense and it is quite impossible to evert
the lids. On holding the lids from the globe the conjunctival surface is
found covered with a thin pseudo-membrane, which extends well up into
the fornix, and eventually passes on to the ocular canjunctiva, The
pressure on the cornea from the thickened lids soon causes it to become
hazy, and sloughing rapidly takes place. As the disease progresses the
pseudo- membrane becomes thicker and of a dirty-yellow color. It is
firmly attached, and leaves a bleeding surface when removed. When
recovery advances the membrane separates, leaving a swollen granular
conjunctival surface : the secretion assumes more of a purulent nature,
and gradually disappears.
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What is the treatment for diphtheritic conjunctivitis?

Cold applications should be constantly applied from the very first, and
the eye sﬁuuld be kept as clean as possible by frequent bathing with a
solution of boric acid. Should the pressure of the lid be so great as to
threaten the integrity “of the cornea, a free canthotomy may be made, or
the lid may be split through its centre to the depth of the conjunctival
cul-de-sac. As the ; \wllmrr is reduced and the membrane softens, the
membrane should bc gently removed and applications of a 1 per cent.

solution of silver nitrate made to the conjunectival surface every twenty-
four hours. The applications of cold should be continued until the swell-
ing becomes much reduced. Resolution may then be hastened by the use
of hot applications. This treatment may be continued until the parts
assume a normal condition.

What is spring catarrh ?

This is a peculiar form of disease, rarely met with in this country, in
which the cornea becomes partly or wholly surrounded by an elevated,
fleshy mass which encroaches to a slight extent upon its margin. This
elevation is usually smooth, but may be somewhat nodular. It is accom-
panied by a roughened {un:lltmn of the conjunctivae of the lids. The
process 1s unaccompanied by severe pain. There is little secretion. It
15 supposed to depend on a specific cause, but this cause has not yet been
determined. The disease is very persistent, recurring in the same per-
son year after year. It is worse in the summer, and almost entirely dis-
appears in the winter months.

What is the treatment?

The treatment is very unsatisfactory. Remedies that appear to favor-
ably influence other forms of’ n:'un]umtwal inflammation have no apparent
effect upon this. The use of astringents and the careful observance of
cleanliness will aid in keeping the disease in abeyance. Applications of
the galvano-cautery appear to produce favorable results.

What is pterygium ?

Pterygium is a condition of hypertrophy of the conjunctiva occurring
usually at the inner side of the cornea, and often encroaching upon it to
such an extent as to almost entirely cover the pupil. It is wedge-shaped,
the aplex being directed to the cornea, its base corresponding to the
caruncle,

What is the cause of pterygium ?

Pterygium is undoubtedly due to long-continued irritation of that por-
tion of the conjunctiva which is most commonly exposed to infection
from without—namely, that portion opposite the palpebral fissure. Tt
springs usually from a pr eceding pinguicula and extends forward on to
the cornea. It is most common in men, oceurs always on the inner side
of the cornea at first, and may subsequently appear on the temporal side.
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What is the treatment of pterygium ?

This consists in excision. A number of methods for the removal of
pterygium are in vogue. Simple excision is performed as follows: The
pterygium is grasped by the fixation forceps at a point about two lines
from the margin of the cornea; a knife—usually a Beers cataract knife
—is made to_pass beneath the tissue of the pterygium with the cutting
edge directed toward the cornea. The pterygium is then carefully dis-
sected from the cornea, often a thin piece of the corneal tissue being re-
moved with it. With the scissors a wedge-shaped piece of the bl.l.h]:l{:(’:llt
hypertrophied tissue is then dissected off; its apex reaching the caruncle
and its base being near the cornea. The conjunctival edges of the wound
are then bronght into apposition by the use of sutures, a compressed
bandage 1s applmdt and the patient dismissed. Healing oceurs rapidly.

The method of transplantation is largely employed. It is perfp rmed
as follows: The apex of the pterygium is dissected from the cornea as
above. An musuun is then made through the ocular conjunctiva from
the first wound into the lower cul-de-sac. The point of the pterygium
is turned downward into this incision and stitched into the lower cul-de-
sac. The margins ot the wound are then brought into apposition.

What is a pinguicula ? -

A pinguicula is a little yellowish elevated mass which appears in the
horizontal meridian of the globe to the nasal side of the ecornea, sitnated
in the conjunctivee, usually about two lines from the free margin of the
cornea. It is made up of connective tissue, elastic and non-elastic. It
is usually the forerunner of pterygium, but calls for no special treat-
ment.

What is amyloid degeneration of the cnnjunctiva‘?

This rare form of disease of the conjunctiva consists in the develop-
ment of translucent swellings appearing in the conjunctival tissue, the
ocular conjunctiva being first al'{‘ut{,d They consist of corpuscles and
trabeculze, with numerous nuclei in a liguid matrix contained in a lim-
iting membrane ; the corpuscles and trabeculae give a strong amyloid
reaction to iodine and sulphuric acid. The condition is local and unac-
companied by pain.

What is xerosis of the cunjunct-iva‘?

Xerosis of the conjunctiva is of two varieties: First, that form of
dryness of the conjunctiva resulting from atrophy ﬁ)llawmg trachoma.
The cornea becomes cloudy and opaque and vision is much interfered
with. In the second form complete dryness is not present. This condi-
tion appears usually in puurlv-nmlmhed individuals, and is characterized
by the oceurrence on the conjunctiva of white foamy masses of an oleagi-
nous or greasy nature. The patches appear in adults as small triangular
masses at the margin of the cornea in the horizontal meridian, and the
discase has been given the name of xerosis triangularis because of the
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form assumed. In infants the foamy masses usually first appear in the
folds of the lower cul-de-sac, and as the disease progresses it covers the
whole conjunctiva. In infants it is known as xerosis infantilis. 1t always
affects infants with marasmus, and appears always to end fatally, In the
adult the disease is frequently accompanied by night-blindness.

What are the causes of xerosis?

It was supposed by Graefe that the disease was dependent on a cere-
britis. particularly in infants, and this view was partly confirmed by re-
searches into the condition of the brain conducted by Virchow. DLater
writers have recognized the association of bad food. eonfinement, and
bad hygienic surroundings in this disease, and claim it to be dependent
upon these and on mal-assimilation of food. Laber described a bacillus
which is constantly found in the frothy secretion, and which he elaims to
be the pathogenic principle. This claim has not been verified by others.
It is now generally believed that the condition of the tissues favors the
erowth of this micro-organism. and that it would not exist if’ the system
were restored to the normal condition.

What is the treatment for xerosis?

When oceurring in infants treatment is of little avail.  In adults, since
the secretion is of an oily nature, saponifying remedies should be em-
ployed to cleanse the affected portions. Applications of strong antisep-
tics may then be made. either in watery or in oleaginous menstrua. The
thickened mass is first seraped away, the saponifyving remedy applied,
and the antiseptic used subsequently. Recovery is slow, but may be
much hastened by change of air and of diet.

What is subconjunctival hemorrhage ?

As the name implies, it is the escape of blood beneath the conjunctiva.
It usually occurs beneath the ocular conjunctiva as the result of a blow
or of strain in coughing or at stool, or from some violent exercise. It
produces a peculiar deep-red patch, which may partly or wholly surround
the cornea.

The treatment 1s expectant, and by the use of hot applications to
hasten absorption.

What is tuberculosis of the conjunctiva ?

Tubercular infection of the conjunctiva is of rare occurrence. It is
not infrequently termed lupus, and is probably identical with that condi-
tion. Direct infection of the conjunctiva may occur, but it more fre-
quently happens that the disease 1s communicated to the conjunctiva by
way of the lachrymal passages from the nose in tuberculosis of the nasal
mucous membrane. In the early stage isolated nodules resembling tra-
choma-follicles appear usually upon the palpebral conjunctiva, but also
at times on the ocular. These nodules break down and form superficial
ulcers. The disease advances slowly.
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Execision and the use of the galvano-cantery are the means employed
in the treatment ot this condition.

THE CORNEA.

What is the structure of the cornea ?

The cornea is a clear, transparent membrane forming a portion of the
anterior segment of’ the fibrous coat of the eve. Itsradius of eurvature
is shorter than that of the sclerotie, and the cornea consequently extends
a little in advance of the curvature of the sclerotic. It is composed,
from without inward, of an epithelinm layer of the stratified variety
placed on a basement membrane known as Bowman’s membrane. Bow-
man’s membrane is a thin, finely fibrillar layer which under ordinary
powers of the microscope appears homogeneous. These two layers are
continuous with the conjunctiva. Beneath Bowman’'s membrane is the
substancia propria of the cornea. This is much the thickest layer of the
cornea, and consists of bundles of connective tissue arranged in lamellae
placed parallel to the surface of the cornea. These lamellze are bound
together by a cement-substance. Penetrating the cement-substance in
every direction are small canals, presenting at their intersections spaces
known as lacunae.  This system is known as the canalicular lymph-system
of Recklinghausen. They afford opportunity for the passage of the
nutrient fluids from the periphery to all parts of the corneal tissue. The
lacunge give lodgment to large branching cells, the fixed cells of the cor-
nea. HKach cell oceupies but a portion of a lacuna. The branches of
the cell pass into the small canals and anastomose with branches from
adjoining cells. The lymph-spaces also give passage to the nerve-fila-
ments. The substantia propria of the cornea passes into the selerotie.
Posterior to the substantia propria is the thin homogeneous elastic mem-
brane known as Descemet’'s membrane. This membrane is lined poste-
riorly by a single layer of hexagonal cells, the endothelium of the
cornea. Descemet’s membrane breaks up at the periphery of the cornea
into the ligamentum pectinatum. This licament passes back to the ¢il-
iary body and forms a portion of the root of the iris. The spaces be-
tween the meshes of the ligamentum pectinatum are lymph-spaces, and
are in free communication with the lymph-system of the cornea. The
cornea is devoid of vessels, but is very rich in nerves. Its nerve-supply
is derived from the ciliary nerves. The nerve-trunks, twenty or thirty
in number, pass into the cornea from the periphery into its deeper layers,
where they form a plexus from which the radial bundles pass toward the
surface of the cornea, breaking up into a finer plexus at the base of the
epithelial laver. From this plexus the terminal filaments pass upward
into the epithelium.

What is meant by the method of examining the cornea by
oblique illumination ?
This method, which affords the best means of examining the cornea,
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is conducted as follows: The source of light, an Argand burner, candle,
or incandescent lamp, is placed slightly in front of the patient and to the
side, at a distance of 1 metre and at an angle of about 35° to the plane
of the face, and about on a level with the eyes. A lense having a focal
distance of about 3 inches is interposed between the source of light and
the cornea to be examined, in such a way as to focus the light on the

Fic. 6.
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part to be examined. The observer places himseif in front of the pa-
tient, aad by focusing the light as above described is enabled to deter-
mine with great distinetness the condition of the cornea in all its parts.
This method of examination is also applicable to the iris and lens.

What inflammatory conditions is the cornea subject to?
Superficial, parenchymatous, phlyctenular, vascular, suppurative, and
ulcerative keratitis.

What is superficial keratitis ?

This form of inflammation of the cornea is frequently dependent on
the presence of some irritating substance in the lids or on the friction of
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the roughened lids against the cornea. It affects, as the name implies,
only the superficial layers, and i1s usnally of transient duration. There
is a form of superficial keratitis which, beginning at the periphery of the
cornea as a shallow depression with a whitish margin, advanees over the
cornea in its superficial layers, progressing slowly, causing some pain and
much photophobia, and gradually mvolving the greater part of the sur-
face of the cornea. This form of keratitis is undoubtedly due to infection.

What is the treatment of superficial keratitis?

Where the cause can be ascertained it should be removed. Bathing
of the eye with a solution of borie acid and the instillation of a solution
of the bichloride of mereury, 1: 10,000, every two or three hours, com-
bined with the use of a solution of atropine incases where iritis threat-
ens, will usnally suffice to promote a cure. In individuals of low vitality,
tonics, and possibly change of air, must also be advised.

What is parenchymatous keratitis ?

This condition consists in infiltration of the deep layers of the cornea
with small cells, producing more or less marked opacification of the cor-
nea without passing on to the production of pus.

What are the symptoms of parenchymatous keratitis ?

The patient experiences slight pain at the outset, with marked dread
of light. Vision becomes impaired. At first a very thin grayisb film
may be detected in the deeper layers of the cornea by examination with
oblique illumination. This opacification increases gradually, remaining
of a whitish, pearly tint in the mild cases. becoming dense and yellowish
in severer cases. Kxamination with the magnifying-glass shows the
cornea to be traversed by minute blood-vessels. In certain cases the
vascularity is sufficiently marked to produce the so-called salmon patches
of the cornea. The disease is very slow in its nature, requiring ﬁlf{)m RIX
months to a vear and a half to run its course. Some residue of the
opacity is almost always left, and, in the cases where dense opacification
includes the whole cornea, vision is permanently much impaired.

What are the causes of interstitial or parenchymatous keratitis?

This disease owes its origin in almost every case to inherited syphilis,
as has been clearly and foreibly demonstrated by Jonathan Hutehinson.
In some cases heredity cannot be traced, but it probably exists. There
are assoclated with this condition certain characteristic signs in other
arts that go to complete the picture. The face is usually narrow in its
ower half, the skin wrinkled. and the lips drawn or puckered. On ex-
amining the teeth a peculiar condition 1s apt to be found. The upper
incisors are generally the ones most affected. They are narrow, placed
apart from each other, round, peg-shaped, and notched at their extrem-
ities. Often the teeth decay early in life and stumps only remain. The
palatine arch is frequently narrow and deep. Enlargement of the cervi-
cal and submaxillary lymphatic glands is often noticed. Parenchymatous
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keratitis is most frequently observed in childhood between the ages of
eight and fifteen, but may occur much earlier, and has been observed as
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late as the thirty-fifth year. Although almost always due to hereditary
syphilis, rare instances are on record of its occuring in individuals who
have had primary. sorves.

What is the treatment of parenchymatous keratitis ?

The treatment is local and general. The local treatment consists in
the use of atropine and bathing of the eyes in hot water. They should
be protected from bright light to prevent the annoyance that light occa-
sions. This may be done D]JT. the use of dark glasses or by keeping the
patient in a darkened room. The ointment of the yellow oxide of mercury
may be introduced into the eye trom time to time with beneficial results.
It 1s a recognized fact that wherever vascularity ean be indueed the gray-
ish patches will clear up to the greatest extent. The object of the treat-
ment is therefore to stimulate the development of vessels in all portions
of the cornea. The internal treatment should consist in the adminis-
tration of mercury and of iodide of potassium in small, continued doses.
Cod-liver oil and the syrup of the iodide of iron will be found valuable,
taken internally, in their effect on the general system.

What is phlyctenular keratitis ?

Phlyctenular keratitis resembles very closely the affection by that
name which occurs in the conjunctiva. The phlyctenulz first appear
on the cornea in the shape of small elevated vesicles, usually connected
with the conjunctiva by a number of minute vessels. As the disease pro-
gresses the vesieles are found to contain pus, and break down and form
small uleers. This affection in the cornea is quite painful and produces
marked photophobia. In certain cases after a vesicle has broken down
another appears, slichtly in advance of the first, being also connected
with the periphery by a leash of small vessels. This process may continue
until a narrow path has been formed across the cornea. The process
may stop short at any point, but leaves a whitish line to mark its track.
Phlyetenular keratitis 1s not identical with herpes of the cornea.

What are the causes of phlyctenular keratitis ?

The same cawuses are at work in the production of phlyctenular kera-
titis as are instrumental in the production of phlyctenular conjunctivitis,
It is analogous to eczema of the skin, and is termed by some authors
eczema of the cornea.
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What is the treatment of phlyctenular keratitis?

It oceurs usually in children whose general condition 1s somewhat run
down. Tonies should be employed, in connection with good food and
good sanitary surroundings, to build up the health of the individual
Frequent bathing with a mild antiseptic solution and the introduction
of the vellow-oxide-of"mercury ointment into the eye onee or twice daily
will suffice to promote a cure. In cases where deep uleers of the cornea
exist atropine may be employed with benefit.

What is vascular keratitis ?

Vascular keratitis, frequently termed pannus, usually accompanies
trachoma, and is the result of friction on the cornea by the mug?leued
lids. The vascularity affects the superficial layers of’ the cornea. Ves-
sels appear, advancing from the periphery, and pass just heneath the
epithelium, rendering it uneven. These inerease rapidly in number,
and may eventually form a red, fleshy-appearing surface over the entire
cornea. Vision is very much impaired, and in some cases almost com-
pletely abolished. Frequently the vascularity will disappear if the rough-
ness of the lids is corrected. In many cases not a trace of the previous
vascularity can be determined, but in the majority of cases a residue re-
mains which permanently interferes with vision.

What is the treatment of vascular keratitis ?

Removal of the cause which has produced the vaseularity will, in the
greater number of cases, suffice to bring about a eure. In severe cases an
operation may be performed which has for its ohject the eutting off of
the blood-supply to the vessels on the cornea. This operation is known
as peritomy or syndectomy. It consists in dissecting up a narrow strip
of t'hc conjunctival and subjunctival tissue about the whole circumference
of the cornea. Instead of dissecting, the galvano-cautery may be em-
ployed for the same purpose. The narrow electrode may be passed
entirely round the cornea, burning sufficiently deep to destroy all vessels
that pass on to the corneal surface. These operations suffice to aid
materially in clearing up dense vascularity of the cornea. It has been
the practice of some operators to use the erystal of the sulphate of cop-
per in these cases, applying it directly to the corneal surface.

What is suppurative keratitis ?

Suppurative keratitis is a term employed to designate a condition of
the cornea in which there is a loss of substance from ulcerative processes
and the formation of pus between the lamellse of the cornea, which fre-
quently finds its way into the anterior chamber. When suppurative
keratitis is extensive it produces a condition of softening of the cornea
known as keratitis malacia. Many authors describe a condition of
abscess of the cornea. It is, however, doubtful whether true abscess
of the cornea ever exists. Probably some opening to the suiface is
present in all these cases.
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What are the causes of suppurative keratitis?

This is usually due to the inception of some infectious material, as
wound of the cornea by the finger-nail, a piece of oyster-shell, a ‘-tal
of hay, or some germ-carrying object. These cases are of rather fre-
quent oceurrence among farmers and fish-dealers.

What is the treatment of suppurative keratitis ?

The treatnent of this condition is, on the whole. rather unsatisfactory.
Antiseptic lotions—prineipal among which is the bichloride of mercury—
should be used freely to promote as thorough disinfection of the parts as
is possible. Atropine should be employed to prevent iritic adhesions, as
in this form of keratitis iritis is a frequent complication. If the pus has
entered the anterior chamber and is there accumulating—a condition
known as hypopyonkeratitis—a free paracentesis should be performed,
permitting of the escape of pus, and the anterior chamber should he
washed out as thoroughly as possible either with a very weak solution
of the bichloride of mercury or a solution of horie acid.

What is ulcerative keratitis ?

The term is one given to designate the loss of corneal tissue from all
causes aside from traumatism. (An injury to the cornea produces a su-
perficial defect in the corneal tissue, the walls of which are usually elean.
This is known as simple trawmatic wleer of the cornea.) If the walls of
a corneal defect arve clear, the condition i1s known as simple wlecer of the
cornea.  When the walls of the defect assume a grayish appearance ¢ and
the gray infiltration extends into the corneal tissue, the condition is
known as one of fufiltrative or iufectious uleer of the cornea. In some
cases the grayish infiltration, with a defect in corneal tissue, appears at
the margin of the cornea, extending along its periphery. The shape of
this uleer causes it to be known as a erescentic uleer ot the cornea. In
other cases a grayish infiltration appears in the corneal tissue immedi-
ately beneath the epithelium, extending in zigzag limes over a portion
of the cornea, causing loss of epithelium L\i‘llt'lhlll‘l. in all parts of its
course. Its shape gives it the name of serpent uleer of the cornea.
Ulcers are also known as superficial or deep according as they affect the
superficial or deep layers.

What are the symptoms of ulcer of the cornea ?

In advaneing ulceration of the cornea pain, referable to the eye and to
the parts subjacent, is more or less intense, usually being more severe
when the superficial layers of the cornea, the epithelium in p: articular,
are being destroyed. l’]mtﬁ]ﬂmhm is a marked symptom. The iris is
frﬁquﬁntly involved, and, when it is, pain, 1efnmh]c to the side of the
head, is a prominent feature. The patient is unable to use his eyes.

What is the treatment of ulcerative keratitis?

In the early stage of infected ulcer. when but little destruction of tis-
sue has ensued, it is advisable to destroy all of the tissue involved by use

4—Evye
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of the galvanic cautery. In cases where this is not applicable, frequent
instillation of an antiseptic lotion should be used, in connection with
atropine, to prevent adhesions between iris and lens. In cases where
pus enters the anterior chamber and shows a tendeney to accumulate,
paracentesis of the anterior chamber is advisable.

What is meant by the term “onyx” in ulcer of the cornea ?

When pus is produced, accompanying uleeration of the cornea, it
sometimes occurs that the pus infiltrates between the lamellze of the
cornea, and, gravitating to its most dependent portion, forms a patch in
appearance somewhat like the lunule at the base of the finger-nail. This
has given the condition the name of ‘‘ onyx.”

What is meant by the term “hypopyon keratitis” ?

When in uleceration of the cornea pus has found its way into the ante-
rior chamber, or when during iritis a purulent deposit is formed in the
lower part of the anterior chamber, the
Fia. 8. condition 1s termed hypopyon. In the
treatment of uleers of the cornea where
hypopyon exists it often becomes advis-
able to make an incision through the
cornea, forming paracentesis, for the
purpose of evacuating the pus (Fig. 8).
The operation devised by Simisch is
also applicable in these cases. It con-
sists in making a free incision, usually
throngh the ulcer, and evacuating the
puro-lymph contained in the anterior
chamber.

What are some of the results of
ulcerative and suppurative kera-
titis ?

Following ulcerative keratitis as a di-
reet result, perforation of the cornea not
infrequently occurs. The anterior cham-
ber is evacuated, the iris is pushed for-
ward into the opening, and in some cases
where the loss of corneal substance is ex-
tensive, the lens capsule is ruptured and
the lens escapes. As the suppurative
process runs its course and is In process
of healing, the opening gradually closes
Sretinal /Sectich. hitoigh’ Mnbike by the formation of cicatricial tissue, and

Part of Globe (diagrammatic). an opacity takes the place of the site of

the ulcer. Where perforation has en-
sued there is, in the majority of cases, an inclusion of the iris in the
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cicatrix following. The opacity resulting from uleeration without incar-
ceration of the iris is known as simple Teucoma. Where the iris is in-
cluded in the cicatrix the condition is known as adherent leucoma, and
the iritic adhesion to the cornea produces the condition of anterior syn-
echia, which may be partial or complete. Following the ulcerative or
suppumtwe processes 1n the cornea we may have cieatricial formations,
including almost the entire cornea. The new-formed tissue often pre-
sents insufficient resistance to the intraocular tension, and bulges in the
weak parts, forming what 1s known as staphyloma of the cornea. This
is known as partial when but part of the cornea is involved, and is com-
plete when the whole cornea bulges forward.

What is the treatment of leucoma of the cornea ?

In the early formation of leucoma some benefit may be derived from
the employment of various agencies for promoting the clearing up of the
opacity. Hot fomentations, “and at times the application of “calomel or
of ointments, may be of some benefit. When the leucoma is of long
standing but little can be done to reduce the opacity in extent or density.
Where the centre of the pupil is covered by the cicatricial tissue, if some
clear portion of the cornea remains, vision can usually be ereatly im-
pw*-.'ea by the making of an iridectomy in the portion corresponding to
greatest corneal transparency. This applies as well to simple as to
adherent leucoma. In certain cases of adherent leucoma symptoms
of glaucoma supervene which will be relieved only by the making of
an iridectomy.

How is the operation of iridectomy performed ?

The operation may be done with cocaine anaesthesia, but, because of
some pain which almost aly rays accompanies the operation when cocaine
alone 1s used, ether must be given in a certain portion of the cases. The
patient 18 pl.u;t‘{] either in an operating chair or on the table, the operator
standing behind the patient’s head. The eye and surrounding parts are
ﬂ1u+1'|r:|u{£;hl;§fr cleansed by washing the skin with soap and water, and the skin
and conjunctival sac with an antiseptic solution. preferably solution of
bichloride of mereury, 1: 5000 or 1: 10,000. A stop speculum is then in-
troduced between the lids. An incision is then made through the cornea,
after fixing the eye with fixation forceps, either with the keratome or
Graefe knife, usually a httle back of the clear margin of the cornea at
the point selected. Care must be taken not to wound the iris or lens.
The fixation forceps are then transferred to an assistant, and the curved
iris forceps introduced through the wound into the anterior chamber
with the blades closed. The blades are then permitted to open, and a
firm hold is taken on the iris near its free margin. It is then gently
withdrawn and a piece cut off with a small iris scissors. The remmant
of the iris is then restored to the anterior chamber by means of a small
spatula, the margins of the wound adjusted, the speculum removed, and
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the eve bandaged. Recovery from such an operation takes place in from
five to ten days.

What is the treatment for staphyloma of the cornea ?

When staphyloma is in its very early stage, and is partial, it may be
frequently aborted by means of iridectomy. In the advanced stage, or
when it involves nearly all of the cornea, iridectomy is of no avail. The
protrusion must then be excised or the eye enucleated. Exeision of the
staphyloma is done 1n various ways by different operators. A common
method is to pierce the staphyloma at its base with a Graefe knife, and
cut it off at the sclero-corneal margin. Before the protrusion is excised
sutures are so placed through the conjunctiva and episeleral tissue that
the opening may be somewhat closed atterward. The lens is usnally evae-
nated and the sutures tied. After such an operation healing takes place
gradually, and a shrunken stump is the result, suitable, however, to bear
an artificial eye.

‘What is the operation for tattooing the cornea ?

This consists in changing the color of the scar-tissue from white to
black in the portion corresponding to the pupil. It is performed uypder
ansesthesia with cocaine. A stop speculum is introduced, and india ink
in the form of fine powder or a thick paste is spread over the part to be
colored. Then with an instrument consisting of a number of needles
placed closely together the cornea is punctured in an oblique direction
over the area to be tinted. This process is continued untill the desired
degree of color ig obtained. At times it is necessary to repeat the opera-
tion. The reaction attendant upon this operation is usually slight. In
some cases it 1s quite severe. The operation, however, 1s comparatively
harmless. It is done for the cosmetic effect only.

What deposits take place in the corneal tissue ?

Metallic and chalky deposits. The metallic deposits usually observed
are those of the carbonate of lead, which forms a white, densely-opague
mass. It results from the employment of solutions of the acetate of
lead i the eye when ulcer of the cornea is present. A deposit of
chloride of silver is sometimes formed as a result of the use of strong
solutions or the crystal of nitrate of silver in treating corneal ulcers,
followed by the instillation of solutions of the bichloride of mercury.
In some cases of chronic superficial keratitis observed in trachoma
chalky deposits are found. In the form of keratitis known as *‘ ribbon-
shaped keratitis '’ chalky deposits are frequently present.

What is the treatment of deposits in the cornea ?

.- The most favorable results are obtained by seraping and by excision.
I'he eye is anzesthetized with cocaine, the lids held apart by a speculum,
and the cornea scraped by means of a small, sharp curette. The deposit is
carcfully removed and a compress bandage placed over the eye. Execision
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of the deposit is effected by the use of a Beers or of a cataract knife.
The knife is passed through the superficial layers of’ the cornea beneath
the deposit and the deposit carefully excised. Atropine is instilled and
the eye bandaged. Healing usually progresses rapidly.

‘What is conical cornea?

It consists in the bulging forward of the central portion of the cornea,
forming a cone the base of which corresponds to the periphery of the
cornea, the apex to the centre of the cornea. The cone is transparent.
A high degree of myopia in the centre of the cornea is produced by this
condition.

‘What is the treatment of conical cornea ?

Because of the conical shape of the eornea vision is very imperfect,
and it 1s ditheult to adjust glasses that will he of much benefit to the
patient. It is therefore desirable to restore the normal curvature of the
cornea. Various methods of operating have been devised for this pur-
pose. An operation which has given beneficial results is that of remov-
ing a small circular piece of corneal tissue from the apex by the use of a
small trephine.  After the piece has been punched out the cornea heals
with a small central cicatrix, and the conical curve of the cornea is very
much reduced. This operation was devised by Bowman. Another ope-
ration is to excise an oval piece of the cornea at the apex. This is nllz-an
attended with very good results. Other operators have succeeded by the
use of the galvano-cautery in cauterizing the apex of the cone, with good
results in the improvement of vision,

What forms of tumor is the cornea subject to?

Epithelioma, sarcoma, and dermoid tumors are sometimes met with
on the cornea. The form of epithelioma closely resembles that met with
in other parts of the body. Sarcoma, when it exists, is usually subse-
quent to sarcoma in other parts of the eye or is communicated from the
hds or orbital tissues. Dermoid tumors are congenital in their origin,

resenting the ordinary tissues of dermoid tumors in other parts of the
Et}d_}-'; that is, they present the formation of skin by hair-follicles and
glands, and are sometimes pigmented.

What is the treatment of tumors of the cornea ?

Exeision should be employed where practical. In cases of epithelioma
it is advisable to cauterize the base of the tumor after thorough excision
has been practised.

What is the treatment of lacerated wounds of the cornea?

As a rule, in lacerated, non-perforating wounds of the cornea all that
is required is careful cleansing of the eye and the application of a pro-
tective bandage. In some cases where iritis is feared it is advisable to
instil atropine into the eye. In perforating wounds the iris is frequently
involved. It prolapses or is incarcerated in the wound. Kxcision of the
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protruding part of the membrane should be practised in every recent
case.  Atropine should be instilled, the margins of the wound adjusted
as perfectly as possible, and after thorough ecleansing with an antiseptic
solution a compressed bandage should be applied.

Are foreign bodies in the cornea met with?

They are, and are of very frequent occurrence and of all varieties.
Particles of coal and iron are most frequent.

How are foreign bodies in the cornea detected?

The patient often comes with the complaint that he has a foreign body
under the upper lid. In all such cases, if on eversion of the upper lid
the foreign Ilmd y is not discovered, the cornea should be carefully exam-
ined by the use of the obliqgue method. The minutest particles can be
detected in this manner and their removal effected.

What is the treatment of foreign bodies in the cornea ?

The offending particles should be removed at the earliest possible time.
A drop of cocaine is instilled, and after the cornea has become anses-
thetic the particle is raised from its bed by the use of a spud or of a
foreign-body needle, the surfaces of the depression produced thoroughly
cleansed, and a solution given with which to keep the eye in an aseptie
condition until the wound produced by the foreign body and by the
efforts in its removal has healed.

What forms of burns of the cornea are met with ?

Burns by powder, by acids, by lime and other alkalies are not uncom-
mon. Burns by powder often produce defects which interfere with vis-
ion, but the presence of the remains of powder-grains in the cornea are
of no particular danger or significance except when they occupy the
pupillary area. Burns with acids leave usually but little opacity. Burns
from quicklime and from other alkalies are very apt to canse dense opa-
cities, which even without destruction of the cornea make vision almost
impossible. The opacity produced by lime usually becomes much more
dense some weeks after the injury has been received than is evident at
the time or a few days afterward. The entrance of molten lead or iron
into the conjunctival sac frequently produces but little injurious result.

What is the treatment of burns of the cornea ?

In burns from powder as much of the substance of the powder-grains
as possible shnuldl be removed. The use of a boric-acid solution to pre-
vent infection should be employed. Healing under these conditions
usually progresses favorably. In the case of a recent inception of acid
the conjunctival sac and corneal surface should be thoroughly washed
with some alkaline solution: a solution of bicarbonate of sodium is
very excellent for this purpose. In the case of the inception of ammo-
ma the eye should be well washed out with clean water to which a
very few drops of acetic acid or of vinegar are added. In burns from
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lime care should be taken to carefully cleanse the lids, to remove all par-
ticles of lime : a solution of borie acid may be employed for this purpose,
and a 10 per cent. ointment of boric acid should be given to the patient
to be stuffed into the eye at relatively frequent intervals. In addition to
this, a solution of atropine may be employed to produce dilatation of the
pupil and prevent adhesion should iritis threaten. Precaution must be
taken to prevent adhesions between the cornea and conjunctivae in cases
where the conjunctival tissue is also injured. These may be prevented
by passing a probe frequently between the conjunctiva of the globe and
of the lids to break up any adhesions that may be in process of forma-
tiom.

'THE SCLEROTIC.

What is the sclerotic coat of the eye?

It is the white outer membrane of the ball of the eye which, in con-
nection with the cornea, forms the fibrous coat of the eye. It is very
strong and inelastic, and serves to retain the form of a globe by its re-
sistance to the intraocular pressure. It forms the surface of a E{.J]lﬂl‘e
having a radius of about 12 mm. Anteriorly it is continuous with the
tissues of the cornea. At this point it measures about 1 mm. in thick-
ness ; 6 to 8 mm. back of the selero-corneal margin 1t measures about %
mm. in thickness. It becomes slightly thicker as it approaches the pos-
terior pole of the eye, and in the vicinity of the optic nerve it reaches
about 142 mm. in thickness. It gives attachment to the tendons of the
extrinsic muscles of the globe. At the equator of the globe the sclerotic
is pierced by four openings which give passage to the wence vorticosc.
A {ittle to the inner side of the posterior pole of the globe there is a
cireular opening through the sclerotic which is crossed by bands of
connective tissue, forming a sieve-like opening known as the lamina
ertbrosa. This measures about 2 mm. in diameter, and gives entrance
to the nerve-bundles of the optic nerve and to the prineipal vessels
of the retina. Encircling and near the optic nerve the sclerotic is
pierced by small openings which give passage to the ciliary arteries
and to the ciliary nerves.

‘What is the structure of the sclerotic?

Tt is composed of bundles of connective tissue passing in all directions,
and bound together by an interfibrillar and interfascicular cement-sub-
stance. A capillary network with wide meshes passes through the entire
membrane. 'f’he sclerotic is poorly supplied with nerves. A lymph-
system is found resembling that of the cornea.

What is the canal of Schlemm ?

This is a small circular canal situated about 2 mm. posterior to the
sclero-corneal margin and near the inner surface of the sclerotic, which
communicates with the small spaces between the fibres of the ligamen-
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tum pectinatum, and is considered to be a lymph-canal aiding in the
passage of fluids from the interior of the globe. It is not always single,
but may be divided at times into two or three smaller eanals.

What is the capsule of Tenon ?

This is a sac of connective tissue which surrounds the posterior part
of the eyve and serves as a socket in which the globe rotates. It is
thin posteriorly, but becomes thicker near the equator of the globe,
passes forward, is penetrated by the muscles of the globe, and is at-
tached to the sclerotic about 1 line back of the sclero-corneal junction.
This capsule is divided into two portions, one of which, the visceral
layer, is closely adherent to the sclerotic, the other, the parietal layer,
lies against the fat of the orbit. The opposed surfaces of this sac are
covered with endothelium, moistened by secretion, which favors the easy
movement of the globe.

What inflammations is the sclerotic subject to?

A form of mflammation known as r;,pe'scfrr:?.fs, oceurring in the ante-
rior segment of the sclerotie, 18 not infrequently met with. It consists
of a deep congestion of the affected part, which presents a dark-red ap-
pearance just beneath the conjunctiva. The conjunctiva becomes in-
volved also, and the mass at the inflamed point is slichtly elevated. The
inflammation usually oceurs in single ]Hlfﬂ]hﬂ!-}, cirenmseribed and slightly
nodular. It is very slow in its progress, and often includes the whole
thickness of the selerotic. It has a tendeney to travel around the cor-
nea, affecting at intervals the whole of the anterior segment of the globe.
It is not infrequently associated with a chronic form of keratitis, and is
also complicated in some cases by inflammation of the iris, ciliary body,
and anterior segment of the choroid. It is then known as anterior
uveitis.

What is the cause of episcleritis ?

It occurs most frequently in gouty individuals and in those who suffer
from rhenumatism. Children of a tubereunlous habit are also attacked, and
in these the condition known as anterior uveitis is most frequently met
with.

What is the treatment of episcleritis ?

Local treatment alone i1s seldom sufficient.  Hot applications may be
employed with benefit. In cases where iritis exists atropine should be
used, and in cases where glow uleeration of the cornea is also threatened,
some stimulating application other than the hot fomentations, such as
calomel or the yellow-oxide-of-mercury ointment, may be employed with
benefit. The constitutional treatment consists in the giving of remedies
directed against the gouty or rheumatiec condition. The salicylate of
sodinm and also the iodide of potash, used in connection with eolchicum,
given for a long period of time, produces beneficial results. Since pho-
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tophobia is often a pronounced symptom in some cases, the eye should
be protected from light by the use of blue glasses or the patient may
remain in a room that is partly darkened.

What are the results of episcleritis?

In not a few cases where the sclerotic is deeply involved, the inflam-
mation results in thinning the sclerotic in its anterior seement, and the
intraocular pressure subsequently leads to bulging of the sclerotic at the
weak point and to the production of scleral staphyloma.

How should wounds of the sclerotic be treated ?

Rupture of the sclerotic by blows on the eye oceur almost always
without an accompanying opening through the conjunctiva, and por-
tions of the vitreous, with at times the lens. escape beneath the con-
junctiva. If the léns alone is found beneath the conjunctiva, it may he
permitted to escape by incision through this membrane, the wound
thoronghly cleansed with an antiseptic, a compress bandage applied,
and the eye lett to recover. If there i1s an escape of a (rm]sif]lemhle
amount of the contents of the globe, 1t becomes necessary to remove
the globe ; and this should be done early. If the rupture is slight and
the interior of the eye is elouded by the occwrrence of hemorrhages, it
15 well to apply a compress bandage and let nature proceed to a clear-
ing up of the media Leﬁ_:ru any operative measure 18 undertaken, as
after this operative procedure may be unnecessary. Should the wound
occur through the anterior portion of the selerotic, involving the attach-
ment of the ciliary body, the danger to vision by slow inflammation and
to affection of the fellow-eye through sympathy may be very great. It
is in such cases sometimes necessary to remove the globe to prevent fur-
ther injury.

Cleanly ineised wounds, even if quite extensive, if they do not involve
the ciliary body, usually heal kimﬂy and favorably under the influence
of a compress bandage. Wounds in the anterior fourth of the sclerotic—
that portion known as the eciliary region—are particularly dangerous,
because of the effect liable to ensue from infection of the cliary body
and from irritation to this part through cieatricial contraction. Such
eyes, if’ they are not immediately removed, should be carefully watched,
and on the first sign of sympathetic inflammation to the fellow-eye or
of the appearance of glancomatous symptoms to the injured eye they
should be removed.

THE IRIS, CILIARY BODY, AND CHOROID.

What is the second membrane of the eye ?

It is composed of the iris, ciliary body, and choroid, and is known as
:[-he vascular membrane, tunica vasculosa, or uveal tract. I_t- 1S very rich
in vessels and nerves, and is pigmented throughout except in albinoes.
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What is an albino ?

An individual whose tissues throughout the body are without pig-
ment.

What is the iris?

The iris is a circular membrane perforated in its eentre, which hanes
as a curtain in the anterior portion of the eye and serves to regulate the
amount of light admitted to the interior of the eye. It measures about
11 mm. in diameter. It springs from a root which is attached to the
ciliary body and to the ligamentum pectinatum. Its free marein rests
against the anterior capsule of the erystalline lens when the pupil is con-
tracted or moderately dilated. In a state of maximum dilatation it
hangs free in the aqueous humor. The iris serves to separate the ante-
rior from the posterior chamber of the eve. From before backward the
iris is composed of a layer of endothelium, posterior to which is the
stroma of the iris, composed of a framework of connective tissue con-
taining bundles of radiating fibres and of interlacing fibres. In the
stroma of the iris are found the blood-vessels and nerves, and in colored
irides pigment-cells more or less numerous are deposited. Near the
pupillary margin of the iris, extending for a distance of from 1 to 11
mm., and being about 4% mm. in thickness, is the circular muscle known
as the sphincter iridis. Posterior to the stroma of the iris is the uveal
layer, which consists of two layers of deeply-pigmented cells. The pig-
ment consists of minute granules placed in cells having indistinet nuclei.

What is the structure of the sphincter of the iris ? and what is
its nerve-supply ?
The sphincter of the iris is composed of non-striated muscle-fibres,
and receives its nerve-supply from a third or motor oculi.

From what source is the vascular and nerve-supply to the iris
derived ?

The vessels to the iris come from the long ciliary arteries, which are
two in number. They pierce the sclerotic near the optic-nerve entrance,
pass forward between the selerotic and choroid in the horizontal merid-
1an, and just before reaching the root of the iris in the eliary body
divide and send one branch above and one branch below, encircling the
iris. These branches meet in the perpendicular meridian and anasto-

FiG. 9.—Diagrammatic Representation of the Course of the Vessels in the Eye (hori-
zontal section, after Leber). The veins are represented black, the arteries clear. a,
arterize ciliares posteriores breves; b, artervie ciliares posteriores longewe ; ¢'e, arterie
et venee ciliares anteriores; dd’, arterize et venz conjunctivales posteriores; e'e, arte-
rize et vense centrales retinge; f, ves=els of the internal, and g, of the external optic
sheath ; £, venm vorticosa; 4, ven® ciliares posteriores breves; k, branch of the pos-
terior short eiliary artery to the optic nerve; /, anastomoses of the choroidal vessels
with those of the optic nerve; m, choriocapillaris ; n, episcleral branches ; o, arteria
recurrens choroidalis ; p, eirenlus arteriosus iridis major ; g, vessels of iris; r, of the
ciliary processes; s, branch to the vena vorticalis from the ciliary muscle; u, cir-
culus venosus ; v, marginal loop plexus of the cornea; w, arteria et vena conjunecti-
valis anterior.
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mose, but not very freely. This circle is termed the eirenlus iridis
major. From it radial branches are sent into the iris to the pupillary
margin, where they break up into a capillary network and form the eir-
culus iridis minor. 'The venous blood from the iris is conducted to the
ciliary body, and finds exit from the globe principally through the ante-
rior ciliary veins. The iris 1s richly supplied with nerves of sensation,
derived from the ciliary nerves, which are.branches of the ophthalmie
eanglion and of the nasal division of the fifth. These nerves enter the
iris from the ciliary body at its root in relatively large trunks, ten to
twelve in number, and pass into the stroma of’ the iris, where they form
a rich plexus from which terminal filaments are given off.

What is the hyaline membrane of the iris?

This is a thin membmne f'm;m:l het.“-'Eﬂn_ the uvea and the stroma of
the iris, which is continuous with the lamina vitrea of the eciliary body
and the choroid.

On what are the contraction and dilatation of the pupil dependent ?

These movements are very complex. The contraction of the pupil is
brought about by nervous impulse to the sphineter papillee through the
third or motor oeuli. This motion 1s not under control of the will, but
is dominated by certain stimuli. Contraction of the pupil is brought
about by light being reflected into the eye, by the effort of accom-
modation, ete. Dilatation of the pupil depends on stimulation of the
sympathetie through its vaso-motor branches and the removal of stimuli
to the filaments of the third. It cannot be démonstrated that radiating
muscular fibres exist in the human iris. It is therefore thought that
dilatation of the iris is brought about by contraction of the walls of the
blood-vessels, and consequent diminution in their lumen. The removal
of so much blood from the iris lessens the amount of its bulk, and neces-
sitates the removal of the remaining substance of the iris toward its
root. Division of the third nerve alone produces but moderate dilatation
of the pupil, proving that some other influence must be operative to
produce the maximum dilatation. Paralysis of the sympathetic pro-
duces maximum contraction of the pupil, demonstrating the faet that
dilatation of the blood-vessels exerts a strong influence in reducing the
pupil to a minimum size,

What is the ciliary body ?

This is a portion of the vascular tract of the eye which is composed
of a connective-tissue framework containing non-striated muscle-fibre,
blood-vessels, and nerves. It measures about 1 mm. in thickness in its
thickest portion, and is about 4 mm. in length. It is attached to the
selerotic L}-’ an annular band of connective-tissue filaments at a point
about 2 mm. back of the clear margin of the cornea. It contains the
muscle of accommodation, which is composed of non-striated fibres ar-
ranged in bundles. Some of these pass meridianly: others of these
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bundles pass equatorially. This muscle serves to change the curvature
of the erystalline lens in such a manner that the focus “of rays of light
for objects at different distances may fall upon the retina at the m]] of
the observer. Depending from the inner surface of the ciliary hody are
the ciliary processes. They are about seventy in number, are very vas-
cular, and serve to secrete the nutrient fluids in the interior of the eye
which go to sustain the vitality of a portion of the vitreous, the lens, mul
the cornea. The nerve-supply to the ciliary body is plentiful and is
derived from the ciliary nerves. The ciliary body is continuous with
the choroid in its deeper layers. The inner layers of the ciliary body
are the lamina vitrea and the uveal layer. These correspond in struc-
ture to the same layers in the iris, and are continuous with them. [Pos-
teriorly these layers are continuous with the lamina vitrea of the choroid,
with the pigment-layer of the retina, and with the framework of the
retina. In the anterior portion of the ciliary body the pigmented layer
is composed of a double layer of pigmented cells; in its ]umtmlm portion
back of the apices of the ciliary processes the inner layer of cells is not
pigmented.

‘What is the choroid ?

The choroid is a pigmented membrane which covers the inner poste-
rior two-thirds of the surface of the sclerotic. It is composed from with-
out inward of—first, a thin pigmented layer which is attached to the
selerotic and is known as the lumina fusea (by some regarded as part of
the sclerotic). It is composed mostly of branching pigmented cells, and
is almost entirely devoid of blood-vessels. Between this and the next
layer of the choroid is a space known as the perichoroidal lymph-space,
the walls of which are lined with endothelial cells. The next layer is
the so-called lamina suprachoroide.  This membrane containg the large
vessels of the choroid, of which the arteries are derived from the short
ciliary arteries, eight or ten in number. which pierce the sclerotic in the
region of the optic nerve. They break up into a network, and send

adial branches into the i inner Luu of the choroid, which is known as
the choriocapillaris. The veins in this layer ;_mdua]]}, converge and
form the trunks of four large veins which pass out of the eve at the
equator and are known as the venze vorticosse. These large vessels are
held in position by a framework of connected tissue, which is interspersed
in the brunette by numerous branching pigment-cells. -Interior to this
layer is a thin membrane composed of connective-tissue fibres, elastic
and non-elastie, termed the elastic membrane of Sattler. This layer ex-
tends from the optic nerve to the ora serrata of the retina. The lamina
suprachoroidse does not stop at this point, but i1s continuous with the
ciliary body. Finally is the llast layer of the choroid, the lamina vitrea,
This 1s a hyaline membrane, and is closely connected with the outer layer
of the retina. The choroid is richly supplied with nerves, the terminal
filaments of which, however, pass forward into the ciliary body, iris, and
cornea. :
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What is the function of the tunica wvasculosa ?

It serves to form a dark chamber of the interior of the eye and to
regulate the amount of light that enters that chamber. By its vascular
supply it furnishes nutrition to the outer layers of the retina, to the
vitreous, crystalline lens, and to the cornea.

What are the general symptoms of iritis ?

The mobility of the iris is always impaired. When light is reflected
into the eye or a mydriatic instilled, the dilatation produced oceurs slowly
if posterior synechize have not formed. If they have formed, the dila-
tation is also slow and the pupil assumes an irregular shape. The color
of the iris is always changed from the normal, is darker, and presents a
blurred or muddy appearance. The vision is more or less impaired accord-
ing to the amount of exudation in the anterior chamber. There is marked
injection of the pericorneal blood-vessels, and a rosy zone encircles the
cornea, which usually presents a dark-red appearance. Pain is usually
severe in acute cases, being most noticeable to the patient at night. The
pain is referred to the temple or forehead, and 1s of a dull, constant
character.

What are the forms of iritis?

They may be divided, according to appearance, into serous, spongy,
and plastic; according to cause, into rheumatie, syphilitie, traumatie,
suppurative, and tubercular. Simple hypersemia of the iris sometimes
oceurs as an accompaniment of rheumatism or gout, without passing into
the true inflammatory condition.

What is serous iritis?

This form of iritis has been termed descemetitis by older writers, but
in fact has nothing to do with inflammations of Descemet’s membrane.
It consists in the throwing out of an exudation from the iris which has
been termed serous. Deposits of a fibrinous nature also take place on
the posterior surface of the cornea, forming in dots usually ranged in the
shape of a pyramid, with the base at the lower part of the cornea, the
apex reaching to the centre of the cornea. The aqueous is turbid, and
vision impaired in proportion. Adhesion of the margin of the pupil to
the anterior capsule of the lens oceurs, and is sometimes very persistent.
The pain accompanying this form of iritis may be comparatively mild or
very severe.

What are the causes of serous iritis?

Serous iritis may occur as a rhenmatic or as a syphilitie iritis. The

name has reference purely to the form of exudation observed.
What is spongy iritis?
This form of iritis also derives its name from the nature of the exuda-

tion. The exudation from the iris into the anterior chamber consists of the
plasma of the blood, which coagulates when it comes in contact with the
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aqueous, and fills the whole anterior chamber with a spongy mass. The
tendency to the formation of deposits on the posterior surface of the
cornea and to permanent adhesions between iris and lens 1s not great.
Pain accompanying this condition is usually pronounced, and the peri-
corneal and conjunctival congestion i1s also very pronounced. For the
first few days the exudation remains unchanged. On cessation of the
roduction of the exudation, that which occupies the anterior chamber
egins to shrink and the shrinkage progresses. The mass gradually
diminishes and disappears.
What is plastic iritis ?

This form of iritis derives its name from the tendency which it pos-
sesses to produce adhesions between iris and lens and of forming an oe-
clusion of the pupil. The aqueous becomes cloudy, and vision is usually
ereatly impaired during the progress of the disease.

The symptoms may at times be very severe.

What are the causes of plastic iritis?
It may be from syphilis, rheumatism, traumatism, or from sympathy.

What is rheumatic iritis ?

It is any form of iritis which has rheumatism or gout as its cause.
Rheumatism may produce serous, plastic, or spongy iritis according to
the peculiarity of the individual. A form of rheumatic iritis not infre-
quently met with is of the plastic variety. progresses slowly, and 1s accom-
panied with very little pain or local disturbance. Rheumatic iritis is
very prone to relapses, and the so-called recurrent iritis is often of the
rheumatie type.

What is syphilitic iritis?

Syphilitic iritis is any form of iritis which has syphilis as its cause. Tt
may appear in the serous, spongy, or gummous form. It is sometimes
difficult to determine the cause of iritis, particularly if of the syphilitie
variety, and 1t becomes necessary, in the absence of the history of syphilis,
accompanied by the absence of a history of gout or rheumatism, to deter-
mine the diagnosis by the employment of antisyphilitic remedies. One
form of syphilitic rtis 1s pathognomonic. This is the so-called gum-
mous iritis. It consists in the formation of gnmmata in the substance of
the iris. These are at first small, and appear in the inner zone of the
iris about the margin of the pupil. At times the disease is not multiple,
but one gumma appearing. This may attain to a large size and extend
over the whole width of the iris. These small summata which form in the
mner zone are usually of a dusky-red color. They are slightly elevated.
If the gumma attains to a large size, it becomes somewhat pale at its
apex. There is but one form of iritis that might be confounded with the
gummous form oceurring in syphilig, and that is the tuberculous iritis.
This form of iritis, however, is subacute. The elevations do not first
appear at the margin of the pupil, are not so red, and are not accom-
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panied with such marked congestion of the iris. _In the sﬂ}hi]itic form
the perivascular injection is very pronounced. In the tuberculons but
slight. Syphilitic 1ritis is usually accompanied with very great pain.

What is suppurative iritis?

A form of iritis in which the production of pus takes place. Tt is
usually accompanied with suppuration of’ the whole uveal tract unless it
is the result of traumatism, when only the iris and ciliary body need
necessarily take part. Low conditions of the system predispose to this
form of iritis. It 18 a very uncommon disease.

What is recurrent iritis ?

Recurrent iritis may be syphilitic or rheumatie. As its name implies,
it affects the individual repeatedly. Unfavorable conditions of the system
produce a recurrence.

What is the treatment of iritis?

It is very necessary to prevent and to break up adhesions between
the free margin of the iris and the anterior capsule of the lens. For
this purpose mydriatics are employed, the one most ecommonly used
being atropine. In certain cases this mydriatic produces a marked in-
flammation of lids and conjunctiva, and will not be tolerated by the
patient. In these cases it is found that duboisine will often bhe borne
without the disagreeable results produced by solutions of atropine.
Warm fomentations to the eye will also aid in promoting the action of
the mydriatic in causing dilatation of the pupil. The use of atropine
1s frequently sufficient to allay the pain which is present. If this does
not suffice, leeches should be applied to the temple in the form of the
natural or artificial leech. Blisters may be used, but are not very
efficient. Leeches are applied in the following manner: The skin on
the temple 1mmediately l);u:k of the angle of the eye is the place best
suited for their application. The surface is cleansed with soap and
water, and lastly wit'h clean water, and the leech, contained in an ordi-
nary leech-glass, 18 permitted to become attached to the skin. 1t is best
to employ five or six, and to confine their operations to a space on the
temple that could be covered with a silver quarter of a dollar. The
leeches are permitted to remain until they have filled themselves and
drop off. The surface should then be washed with an antiseptic solution
and a warm, moist bandage applied to encourage the bleeding. Four to
six ounces of blood should be removed. After leeching the patient
usually experiences great comfort and enjoys a refreshing sleep. Photo-
phobia usually exists, and the patient should be kept in a darkened room
and should wear a shade or dark-blue glasses to protect the eye from the
light. Frequent bathing in hot water will be found to give relief and to
favor the absorption of the exudation from the anterior of the eye.

What are the results of iritis ?
The most frequent result is the formation of permanent bands of ad-
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hesion between the iris and the anterior capsule of the erystalline lens.
These are called posterior synechie. They may be partial or complete.
When partial, the injury to the eye is comparatively slight. When com-
plete, the condition 1s usually associated with the presence of’ an exuda-
tion which occludes the pupillary space. In a short time the secretions
from the posterior chamber cause the iris to bulge forward; the pupil is
sunken, producing a condition known as erater pupil. This bulging for-
ward of the iris indicates retention of the fluids secreted in the eye, the
globe becomes hard, and a condition of glaucoma ensues.

What is the treatment of this complication in iritis?

The treatment is principally operative, and is employed in those cazes
where total posterior synechia or occlusion of the pupil exists. It con-
sists In removing a portion of the iris. In recurrent iritis it is sometimes
advisable to perform iridectomy, which, in connection with internal
medication, not infrequently suffices to cure the patient.

What is cyclitis ?

It is an inflammation of the ciliary body, and may oceur as a serous or
as a suppurative inflammation. In eyelitis there is deep pericorneal in-
jection, with pain referable to the temple and side of the head. On
palpating the eye through the lids the patient experiences a tenderness
of the parts. In serous cyclitis the anterior portion of the vitreous, as
well as the aqueous, becomes hazy and the fundus is obseured.  Suppu-

L

rative eyclitis is usually associated with suppurative choroiditis and iritis.

What is plastic cyclitis?

This 1s a form of eyelitis by which an exudation of plastic lymph is
thrown out, which nsually forms a layer in the anterior portion of the
vitreous behind the lens. This exudation becomes orgamzed and takes
on the form of cicatricial connective tissue. In certain cases this mem-
brane forms a firm partition between the lens and the posterior parts of
the eye. Examination with the oblique method discloses a grayish mass
back of the lens, sitnated at its periphery when the membrane is not
complete. This form of iritis is usually extremely slow in its progvess
and frequently compromises vision to an alarming extent.

What are the causes of cyclitis?

Rheumatism and syphilis play a prominent role, but traumatism is by
far the most frequent cause of its production. The entrance of a foreign
body into the eye or a lacerated or punctured wound, carrying minute
germs of infection, suffices to produce the disease.

What is the treatment of cyeclitis?

Removal of the cause if possible. 1f this cannot be done, atropine,
hot applications, with internal medication directed to any systemic pre-
disposing cause, should be employed.

o—Eye
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What is the appearance of the normal choroid ?

In the living subject the choroid must be studied by use of the oph-
thalmoscope.  When examined in this way the fundus of the eye pre-
sents a reddish reflex when light is thrown upon it. This reddish reflex
is produced by the reflection of light from the choriocapillaris of the
choroid, the pigment-layer of the retina, and the pigment-cells distrib-
uted throughout the choroid. The reddish background is complete
throughout the fundus of the globe, except at the point of the entrance
of the optic nerve, where there is a pale pink cireular disk from which
the nerve-fibres pass and are distributed on the surface of the retina,
and the blood-vessels of the retina emerge, divide, and pass to the vari-
ous parts of the retina. The fundus usually presents a mottled appear-

Ophthalmoscopie Appearance of Healthy Fundus in a Person of very Fair Complexion.
Scleral ring well marked. Left eye, inverted image (Wecker and Jaeger).

ance, which 18 more marked in the brunette than in the blonde. This
mottled appearance is due to the presence of pigment in the spaces be-
tween choroidal vessels. In the blonde the large vessels of the lamina
suprachoroidse are visible, and the fundus is of a pale-pink hue. In the
brunette the color is deeper, and in the negro it becomes very dark and
in some cases s of a slate color. In the albino the blood-vessels of the
choroid can be distinetly seen, and the shining through of the white
sclerotie gives the fundus a very ligcht pink tone. The blood-vessels of
the retina course over all parts of the tundus, exeept at a point near the
posterior pole of the globe known as the macula lutea, where the surface
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is {ree from blood-vessels and the fundus presents an even tone. The
fundus of the eye appears lighter in proportion to the light that is re-
flected on to it. Consequently, examinations made when the pupil is
small or illumination weak give a darker background than is the case in
the same eye when the pupil is large or the illumination intense.

What forms of inflammation is the choroid subject to?
Serous, plastie, purulent, tubercular, and syphilitie.

What is serous choroiditis ?

This form of' choroiditis is characterized by a diffuse haziness of the
vitreous, which contains minute floating opacities. 1t is usually accom-
panied with slight episcleral congestion and with slight pain.  On look-
mg into the eye the fundus is obscured and minute floating bodies may
bﬁldiscerned. Increase of the tension of the eye is sometimes notice-
able.

What is plastic choroiditis?

It consists in an Inflammatory process which oceasions the throwing
out of an exudation which unites the choroid and retina, and eventuates
in the destruction more or less of the outer layers of the retina.

What are the causes of serous and plastic choroiditis ?

In many cases it is difficult to determine, but that syphilis plays a réle
in a very large number of cases 18 not to be doubted. Rheumatism and
gout are the causes in some cases.

What is the treatment of plastic choroiditis ?

Nothing can be done to prevent changes that must necessarily take
place in the percipient layer of the retina from its participation in the
plastie process. The internal admimstration of the iodide of potash and
of mercury in syphilitic eases will often produce very excellent results
and will stop the progress of the disease. Where syphilis is not the
causative agent tonie remedies and measures to improve the general con-
dition of the patient are advisable.

What is disseminated choroiditis ?
It is one form of plastic choroiditis, and it is distinguished by the gen-

eral character and distribution of the atrophic patches produced by plastic
choroiditis. These are distributed throughout the fundus, and are usually
irrregular in size, some of the patches being very small and some very
large. They are also irregular in shape. The atrophic patches are the
result of the exudation which is thrown out in plastic choroiditis. These
spots of exudation appear first as pale, ill-defined. 1rregular patches.
The exudation gradually absorbs, earrying with it the pigment layer of
the retina and of the choroid, causing a heaping up of pigment at the
margins of the patch and permitting the white sclerotic to show through.
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‘What is chorio-retinitis centralis ?

This 1s a form of plastic choroiditis which attacks only the posterior
pole of the globe, producing its greatest ravages in the vicinity of the
macula lutea, the area of most distinet vision. It may produce great
impairment of vision.

What is choroiditis syphilitica ?

A form of plastic choroiditis characterized by a peculiar formation of
the patches. These are circular in shape, usually small, and more or
less widely distributed throughout the entire fundus. This form of

choroiditis has also been termed choroiditis guttata, because of the drop-
like appearance of the patches.

What is suppurative choroiditis ?

As the name implies, it consists in the suppurative process taking
place in the choroid. It 1s usnally the result of traumatism or of meta-
stasis from similar processes taking place in the membranes of the brain,
in the genital tract, or in other parts of the system. Suppurative cho-
roiditis is in the ereater number of cases associated with E.uplmrati'-.'e
eyelitis and iritis. The entrance of foreign bodies into the eye, infectious
wounds, and suppurative processes affecting the cornea not 111{1*et]11«|3ntl}T
produce suppurative choroiditis.

What are the symptoms of suppurative choroiditis ?

Oceurring as the result of traumatism, it is usually rapid in its progress ;
the ocular conjunctiva becomes much congested am} cedematous, pro-
ducing a raised border about the corne: a—the condition known as
chemosis. A reflected light into the eye gives back a yellowish reflex.
The pain is intense until the eye has opened and the pus permitted to
escape.  Suppurative L]]Ul*ﬂ!{llflh of the above type is termed panoph-
thalmitis.  Ocenrring in children and in adults as a result of metastasis,
it first produces redness and swelling of the ocular conjunctiva ; the globe
becomes slightly harder than the normal and apparently hllghtly enlarged.
The tension is somewhat increased. Some pain is experienced by the
patient, but usually this 18 not intense. If the globe does not rupture,
the inflammatory reaction gradually subsides, the globe becomes smaller
than normal and the tension much reduced, in which condition it remains.
The reflex from the interior is of a whitish-yvellow color, and may readily
he mistaken for the reflex produced by glioma of the retina.

‘What is the treatment of suppurative and metastatic choroiditis ?

If the pain is intense or if the globe is ruptured, enucleation is ad-
visable. If, however, the condition occurs in childhood and 1s-not pain-
ful, the eye may be permitted to remain and the patient may be treated
i~1m[*|nl1.' for the purpose of relieving pain.

‘What is tubercular choroiditis ?
It is a form of choroiditis in which miliary tubercles form in its
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tissues. The tubercles usually appear near the posterior J}I}IU of the
eye and affect the choroid in preference to any other tunic. They always
appear in connection with tuberculosis of other parts of the body. Their
occrrence in cases which come before the oculist 1s very rare. With
the ophthalmoscope a reddish point in the fundus of the eye is the first
thing observable. Shortly afterward the points present a whitish ap-
pearance at their centres and are distinetly elevated. Vision is disturbed
only at the points covered by the tubercle. They advance slowly, and
usually produce so little disturbance that it is unnecessary to direct the
treatment to them particularly during the life of the patient. At times
they become large, and the surgeon finds it necessary to enucleate the
eye.

What are the microscopical appearances of tubercle of the
choroid ?

The tumor iz usually located in the anterior layers of the choroid,
apparently springing from the choriocapillaris. They are surrounded
by small infiltration-cells, and are composed of small and giant cells,
usually breaking down in their centres. They contain tuberele baeilli
which are easily demonstrated on section.

What is the condition to which the name sclero-choroiditis pos-
terior or posterior staphyloma is given ?

This 1s usually a passive condition, due to enlargement of the globe
of the eye from the influence of the intraocular pressure on the pre-
viously weakened sclerotic coat of the eye. The gradual bulging of the
eye backward, the process taking place at the posterior pole of the eye,
puts the choroid on the stretch and produces atrophy, usually in that
part immediately surrounding the optic nerve. In the early stage of
this condition a whitish patch, erescentic in ghape, usually shows itself
to the temporal side of the optic digk, and is known as a myopic crescent.
As the process advances atrophy of the choroid becomes more marked,
and a large, irregular patch is formed about the optie disk. The devel-
opment of this condition takes place in many cases about the age of
F}}bert}f, and becomes stationary when the individual has reached adult
ife.

What is the treatment for sclero-choroiditis posterior ?

Eirrors of refraction must be corrected. The eyes must not be nsed to
excess and the general health of the individual must be improved.

What are the characteristic appearances of rupture of the cho-
roid? and what are its causes?

This condition presents at first the evidences of hemorrhage from the
choroid, which consists of a reddish patch, indicating the position of a
clot of blood, and an indistinet whitish haziness associated with it, which
marks the position of exudation not containing blood-corpuscles. As
the blood and serous exudation are absorbed, a whitish 1}:1teL is found to
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oceupy the fundus back of the clot, and when the absorption is ecomplete
a white line, usnally somewhat curved, with its concave border toward
the optic disk, is found to be present. It is clearly seen to be posterior
to the retina, as the retinal vessels pass over it in an uninterrupted
course. The white appearance is due to the showing through of the
sclerotic. The cause of rupture of the choroid is contusion, usunally from
a blow. The blow is received on the front or anterior portion of the eye,
producing rupture of the choroid nearly opposite to the point on which
the blow was received, the rupture being by contrecoup.
No treatment can be employed to benefit the condition.

What is coloboma of the choroid ?

It is a congenital condition resulting from an arrest in the development
of the eye at a stage before the retinal fissure has become entirely closed.
It also implies coloboma of the posterior layers of the retina, and is due
to non-closure of' the retinal tissue, and not to any original defeect in the
formation of the choroid. The condition is often associated with con-
genital coloboma of the iris and with micro-ophthalmus. The defect in
the choroid is always in a downward direction from the optie disk. The
borders of the defect are deeply pigmented. The defeet itself has a
white background, because of the showing through of the sclerotic.
Over this defect pass a few retinal vessels, indicating that a portion of
the layers of the retina are present over at least a part of the defect.
A blind spot, corresponding very nearly in size to the coloboma, is always
present in the visual fields.

To what forms of tumors are the choroid, ciliary body, and iris
subject ?

The tumor most frequently met with is sarcoma. It may be pig-
mented or devoid of pigment, and originate from any part of the cho-
roid, eiliary body, or iris. Sarcoma is most frequently met with in the
choroid, where it is pigmented in almost every case. Carcinoma also
affects the choroid, usnally secondary to carcinoma in some other part of
the body. Primary carcinoma is impossible in the choroid, but may
occur in the ciliary body. In this last-named part of the vascular tract
carcinoma, if it develops, must develop from the epithelial eells supplied
by its retinal portion. Tubercles and gummata may also form in these
membranes. Uystic formations sometimes oceur in the iris, but are very
rare. Cavernoma of the choroid has been observed.

What are the symptoms of sarcoma of the choroid?

The patient’s attention is usually first called to the trouble in the eye
from a defect in vision. In the early stage of the growth no pain is ex-
perienced, but as the growth advances a stage is reached in which there
1s distinet increase in the tension of the eye, with pain referable usually
to the side of the head. On examining the eye with the ophthalmo-
scope detachment of the retina is found, and a reddish nodular mass is
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visible, usually either by examination with the ophthalmoscope or by
oblique illnmination, over the surface of which blood-vessels may be
seen. Sarcoma of the ciliary body has mueh the same character. Oc-
curring in the iris, it is usually deeply pigmented and produces a spherical
tumor. It 1s of course easily recognized when it appears on this mem-
brane. Flat sarcoma is of rare occurrence. Carcinoma of the choroid
is usually flat, covering a considerable area. It affects the vision, but
does not readily present any marked pathological condition in the inte-
rior of the eye, t]he diagnosis being made from the history of’ carcinoma
in other parts of the body, the failure in vision, and the oceurrence of
an apparently exaggerated hypermetropia evident on ophthalmoscopie
examination.

What are the symptoms of gumma of the uveal tract?

Gumma of the choroid is exceedingly rare. It is met with more fre-
quently in the ciliary body and in the 1ris. It is usually accompanied by
more acute inflammatory symptoms than is the case in earcinoma or sar-
coma. In the ciliary body the differential diagnosis is made with diffi-
culty. In the iris its color differs markedly from sarcoma. It is usually
of a yellowish-white color, with blood-vessels crossing over its apex and
with an inflamed base.

The history and the conduct of the growth, and the treatment with
mercury and potassium, will determine the diagnosis.

What is the treatment of sarcoma of the choroid or of the cili-
ary body ?
The globe should be removed at the earliest possible moment to pre-
vent, as far as possible, metastatic processes from taking place.

What is the treatment of sarcoma of the iris?

When the growth is small and occupies a portion of the iris near the
pupillary margin, it is sometimes possible to remove the growth by mak-
g an iridectomy without sacrificing the eye. Where the growth has
attained large dimensions a removal of the eye 1s necessary.

THE RETINA.
‘What is the retina ?

The retina is the percipient membrane of the eye. It covers the
whole of the interior of the eye in its posterior portion forward to a
point about two lines anterior to the equator of the globe. It is an ex-
pansion of the nerve-tissue of the brain held together by a connective-
tissue framework.

What is the structure of the retina ?

Microscopical examination shows it to be composed of ten different
layers, which from within outward are as follows: Lying next to the
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vitreous is the membrana limitans tnterna. This membrane is formed
by the close apposition of the expanded heads of Miiller's fibres; it is
very thin. Next to this layer we have the nerve-fibre layer of the retina,
in which the nerve-fibres comimg from the optiec nerve are distributed.
External to this layer is the ganglion-cell layer, composed of large
branching nerve-cells disposed in rows four or five deep in the region
of the fovea centralis, becoming very much scattered at the periphery of
the retina. The nerve-fibres are connected with the ganglion-cells, and
the cells send processes to each other and into the deeper layers of the
retina. Directly beneath this layer is the dnner granular layer. 1t con-
sists of very fine connective-tissue fibres, which anastomose very freely.
Posterior to this layer is the tnner layer of nuclei, the tnner molecular
layer of some authors. It is composed of numerous round cells asso-
ciated closely together. Kxternal to this layer is the external granular
layer, resembling in structure the internal granular layer. Next to this .
comes the external nuclear layer, composed of’ round nuclei, resembling
the inner nuclear layer ; the external nuelear layer is somewhat thicker
than the internal. Exterior to this laver is the membrana limitans ex-
terna, also apparently made up from the expanded ends of Miiller's
fibres. Springing from this layer is the pereipient layer of the retina,
the rods and cones. The rods consist of' long rod-like processes, being
attached to the external limiting membrane and fixed by the extremities
mto the outer layer of the retina. The cones are composed of two parts
—a base, which is eonical in shape and extends about one-third of the
distance between the external limiting membrane and the outer layer of
the retina; it is granular in stracture.  The outer limb is very thin and
narrow, and is attached to the external layer of the retina. At certain
portions of the retina the rods are greatly in excess of the cones, but
near the entrance of the optic nerve the cones are more plentiful, At
the fovea centralis they are much narrower than in other parts, and are
present to the exclusion of the rods. Posterior to the layer of rods and
cones is ‘a single layer of large hexagonal pigmented cells, which are
known as the epithelium of the choroid. but more properly as the pig-
ment-layer of the retina. At the optic-merve entrance the retina is
pierced by a circular opening. The retina is limited anteriorly, or rather
its functional layers are limited anteriorly, by what is known as the ora
serrata, an irregular or serrated border where the retina suddenly be-
comes thinner and loses its nerve-elements.

What is the appearance of the retina when viewed by the oph-
thalmoscope ?

It is perfectly transparent in nearly all its parts, and the reflex obtained
by looking into the eye with the ophthalmoscope is derived from other
tissues. Blood-vessels belonging to it course over it anterior to the cho-
roid. At the fovea centralis a civeular whitish ring may sometimes be
observed, which marks the border of this depression.
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‘What are opague nerve-fibres occuring on the retina ?

They are fibres passing from the optie disk on to the retina which still
retain the medullary substance common to nerve-fibres in other parts of
the body, especially those which go to make up large nerve-trunks. The
fibres are spread out over the retina, nsually near the optic disk, and
form white patches which obscure all details of the portion of the fun-
dus which they occupy. They are congenital and do not change through
life.

What disease-processes aflect the retina ?

Some of the most common are syphilitic retinitis, albuminurie retinits,

hemorrhagie retinitis, and retinitis pigmentosa.

What is congestion of the retina ?

It is a condition that may occur, but is very difficult of diagnosis. It
15 seldom possible to say that a retina is congested. It must pass into
a condition of retinitis with exudation to make the diagnosis positive.
What is albuminuric retinitis ?

It is a condition of the retina dependent on the depraved condition of
the blood, brought about by disease of the kidneys and an excessive
waste of albuminoids from the blood.

What is the appearance of albuminuric retinitis?
In the beginning there is a slight congestion ot the disk with haziness

Fia. 11.

Renal Retinitis at a Late Stage (Wecker and Jaeger).



74 THE EYE.

of the retina, particularly noticeable at the posterior pole of the eye.
Soon whitish patches appear in the retina in the vicinity of the fovea
centralis. These patches have usually somewhat of a symmetrical ar-
rangement, radiating from the fovea centralis and spreading out in the
shape of a fan. White spots, also due to exudation and diffuse in cha-
racter, are found in the viemity of the disk and along the blood-vessels.
It not infrequently occurs that hemorrhages take place in the retina,
often as forerunners of the retinal exudation. The whitish patches are
due to the escape of the plasma of the blood into the various layers of
the retina. 1W]Ium diffuse patches occur the exudation has taken place
in the nerve-fibre layer. It obscures the blood-vessels and underﬂring
structures. The sharply-cut, well-defined patches are due to the pres-
ence of exudation in the deep layers of the retina, where they occupy
spaces formed between Miiller's fibres. As the disease progresses the ex-
udation becomes more plentiful until a stage is reached when the exuda-
tion ceases and absorption begins. Hemorrhages usually come from the
capillaries and small veins.

What are the causes of albuminuric retinitis ?

Nephritis, whether acute or chronie, may cause this condition. In the
acute form of nephritis the retinitis occurring is of the exudative variety.
In chronic nephritis the retinitis following is of the hemorrhagic variety.

The treatment is directed to the condition of the kidneys.

What is retinitis pigmentosa ?

This is a disease characterized by the formation of small stellate pig-
ment-patches, oceurring first in the peripheral portions of the retina.
It 1s essentially a degenerative process, atfecting the choroid as well as
the retina. It usually commences in early life and extends over a long
period of time, gradually increasing in intensity, and eventually producing
almost complete blindness. The pigmentation consists in the hypertrophy
of the retinal pigment, which advances into the substance of the retina
in the form of minute prolongations, and reaches and follows the course
of the smaller retinal vessels. The retinal vessels become much reduced
in size and the disk takes on a smoky, pale appearance. The visual fields
narrow concentrically. However, when they comprise an angle of not
more than thirty or forty degrees the patient’s central vision is usually
acute. (Gradually the disease encroaches upon the remaining retina,
and vision is almost if not entirely abolished. Individuals affected with
this malady have great difficulty in seeing at night, because of the small
area of retina eapable of receiving impressions, and because of the slug-
gish condition of the remaining approximately normal portion. In rare
cases the disease begins at the posterior part. It is then termed retinitis
pilgmentosa centralis.

What is the treatment of retinitis pigmentosa ?
Treatment is of but little avail, and may be ignored. The health of
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the patient and the maintenance of good hygienic surroundings should
be the physician’s greatest care.

Associated with retinitis pigmentosa we sometimes have a form of
cataract known as posterior polar cataract. In many cases the optic
nerve is more or less atrophied.

What is hemorrhagic retinitis ?

This 1g a form of retinitis dependent upon the condition of the blood-
vessels. Oceurring in old people, it almost always accompanies chronie
interstitial nephritis, and 1s the expression of systemic disease of the
arteries. The arterial walls become much thickened and the blood-
current 18 interfered with. Because of stagnation produced from in-
sufficient blood-supply to certain portions of the retina the walls of
capillaries and veins become weakened and permit of the escape of

blood.

What is syphilitic retinitis ?

This form of retinitis is characterized by excessive exudation, and by
hemorrhages more or less profuse oceurring in the retina, and not infre-
quently also passing into the vitreous. The condition is almost always
accompanied with a thickening of the walls of the vessels, a veritable
syphilitic peri- and endarteritis. The disturbance to vision is very
marked. The disease is not infrequently accompanied with more or less
affection of the choroid. As it progresses toward recovery the exudation
and hemorrhages gradually disappear, leaving the arteries reduced in
size, atrophic patches in the choroid, and strings of connective tissue in
various parts of the vitreous.

‘What is the treatment of this form of retinitis?

Potassium and mercury to saturation continued over a period of from
three months to one year, and the maintenance of the system in as good
a state of health as is possible. Atropine may be instilled and rest
enjoined.

To what form of tumor is the retina subject?

Glioma is almost the only form. It is a kind of sarcoma. This
form of tumor may spring from any part of the retina. It grows
slowly at first, but in its later stages increases in size very rapidly. It
oceurs most frequently in children, and produces a peculiar condition
which has been mistaken for purulent choroiditis. This is because of
the reflex obtainable from throwing light into the pupil. When glioma
is present, if it has attained to any size, a yellow reflex is noticed which
has been likened to the reflex from the eye of a cat.

What is the treatment for glioma of the retina ?
Since the disease is very malignant, it is necessary to remove the eye
as early as the condition can be diagnosed.
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Metastatic tumors appear in other organs in a large proportion of the
CaSEes.

What is pseudo-glioma of the retina ?

In the progress of chronic forms of eyelitis a dense membrane is some-
times thrown out which covers the posterior part of the lens. This gives
out a yellowish reflex, usunally paler than the reflex obtained from an eye
which is the seat of glioma. it 15 benign in nature, and the eye possess-
ing it need not be removed for the purpose of saving the life of the patient.

THE OPTIC NERVE.

What is the structure of the optic nerve ?

The optic nerve has its origin from the optic commissure or chiasm,
and receives its nerve-filaments from the bramm hy way of the optie tracts
and chiasm. The optie tracts take their origin from the posterior por-
tion of the optic thalamus, the anterior quadrigemina, and from the
outer and inner geniculate bodies. They pass downward and forward,
uniting with the opposite tract, forming the optic chiasm. The optic
nerves pass from the chiasm through the optic foramina into the orbit
to the posterior part of the eye. They are surrounded by a sheath
which is a prolongation of the dura mater of the brain. About 14
mm. back of the globe the nerve is pierced by a canal which gives
passage to the large vessels of the retina, the central artery, and
central vein. The fibres of the optic nerve are arranged in bundles
which are separated from each other by connective-tissue trabeculae in
which very small vessels are found. The fibres are medullated, but lose
their medullary substance just before entering the eye. At the lamina
cribrosa the optic nerve-fibres pass through the meshes to the surface
of the retina, and are there distributed. The optic nerves measure
about 13 mm. in diameter as they pass through lamina eribrosa and 4
to 5 mm. in diameter in the part posterior to the globe.

To what diseases is the optic nerve subject ?

Inflammation of the optic nerve is the principal disease. It may,
however, be the seat of tumors, and is subject to atrophy without any
preceding inflammatory change.

What are the causes and symptoms of optic neuritis (papillitis) ?

The causes are usnally extension of disease from the meninges of the
brain: it is also excited by tumor and abscess of the brain. It may be
cansed by tumor of the meninges and by inflammatory processes which
originate external to the brain. Chief among the latter is the neuritis
due to poisoning from aleohol and tobacco.

The external symptoms of neuritis are confined almost entirely to a
diminution in vision. The ophthalmoscope must be used to diagnose
the disease. On examining the optic disk with the ophthalmoscope we
find that the edges have become blurred, often being entirely hidden.



THE OPTIC NERVE. T

The tissues are congested and raised, the elevation as determined by the
ophthalmoscope often reaching from 1 to 2 mm. The central artery is
usually slightly diminished in size, the veins enlarged and tortuous, and
hcmmrhmes are frequently scattered over the surface of the disk and
the retina in its immediate vicinity. The margin of the disk has a
striped, woolly appearance, and because of the undoubted c MNPression on
the vessels it 18 known as choked disk. 'This condition reaches its highest
development in infection from brain processes, as from meningitis, l:mm
tumor, and abscess. The vision may be greatly impaired or may remain
comparatively good for some time with a high degree of papillitis.

‘What is the course of optic neuritis ?

It usually runs a chronic cowrse. In the acute cases accompanying
meningitis, tumor, or abscess, or in high grades accompanying albumi-
nuric retinitis, partlal or complete atrophy of the optic nerve frequently
results. In these cases vision is partly or completely abolished. In
neuritis accompanying the use of alcohol or tobacco recovery with little
loss of' vision usually ihllfm‘s. -

What is the treatment of optic neuritis?

The treatment should be directed to the canse. The eye should be
shaded and should not be used. TImprovement of the general condition,
with the administration of strychnine, and possibly the use of electricity
i some cases, will aid in arriving at a favorable result.

What is retrobulbar neuritis ?

It is a disease affecting the optic nerve, producing an inflammatory
process which shows on examination with the ophthalmoscope only as
an atrophy. Diminution in vision in certain parts of the field of vision
1s the first symptom noticed.

What are the causes of retrobulbar neuritis ?
Poisoning from aleohol and tobacco, injury, and la grippe are the
]}Tlllﬂlpﬂl CAUSCS,

What are the symptoms in retrobulbar neuritis from alcohol
and tobacco ?

The patient comes on account of dimness of vision, and on exami-
nation 1t is found that the central vision has fallen below the normal,
while peripheral vision remains in the milder cases unimpaired. There
is a central scotoma for red and green probably always present in this
form of neuritis. and, while not mtlmgtmnmnm it is so seldom met with
in other diseased conditions of the visual apparatus that 1t should always
arouse suspicion of this as a cause of the disorder. In early cases the
ophthalmoscope shows a slight degree of congestion of the optie disk,
which never passes into a decided choked disk. If the case has existed
for some months, there becomes apparent an abnormal paleness of the
outer and lower quadrant of the optic disk.
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What is the treatment of retrobulbar neuritis from alcohol and
tobacco ?

This consists in entirely stopping the use of aleohol and tobaceo, and re-
covery may be favorably influenced by medication to improve the general
condition, and by the use of strychnine and the 1odide of potassium.
What are the causes of atrophy of the optic nerve?

Diseased processes in the brain affecting the cerebral centres of the
optic nerve, optic neuritis, diseased processes oceurring in the retina, as
retinitis pigmentosa and albuminurie retinitis, traumatism, poisoning
with lead, aleohol, and tobacco, and tabes dorsalis. Atrophy, originating
in the central nervous system, 18 known as descending atrophy; orig-
inating in the eye or in the nerve itself, as ascending atrophy.
What are the symptoms of atrophy of the optic nerve ?

No pain is experienced in this disease. The symptoms consist in a loss
of vision, which is gradual and usually progresses by concentrie limita-
tion of the field. Examination with the ophthalmoscope discloses a
pale disk, which becomes more white as the atrophy progresses. The
paleness of the disk is due to an absence of the capillaries of the tissues
of the disk. The central arteries become very much reduced in size,
frequently disappearing almost entirely. The veins also are reduced in
size. In atrophy that is not preceded by papillitis there is more or less
shallow cupping of the disk, which begins at its margin, gradually sloping
to the centre.  This form of atrophy permits the trabeculze of the lamina
cribrosa to become visible 1]1rr:mg]lu:mt its entire extent. In atrophy pre-
ceded by papillitis the disk presents an even white appearance, no cupping
being present. The new-formed connective tissue which has developed
at the time of' the papillitis forms a eicatricial mass which fills in the disk.

What is the treatment of optic atrophy ?

The general condition of the patient should be improved as much as
yossible.  The cause, if it can be determined. should be removed.
Strychnine in gradually increasing doses is sometimes employed with
benefit.  Treatment is often of no avail.

Does hemorrhage into the optic nerve-sheath occur?

Rare instances of this condition have been observed.

The symptoms are those of sudden diminution in vision. On exami-
nation with the ophthalmoscope it frequently occurs that a small erescent-
shaped hemorrhage may be seen partly encircling the disk at its margin.

The prognosis in this condition is favorable, vision improving as the
clot is absorbed.

What interruptions to the blood-current in the central artery of
the retina occur?

Thrombosis and embolism of the central artery or of its branches are

the ]1‘1'im:'l|lp:ﬂ forms of interference. Kmbolism is relatively rare, and is
occasioned by endarteritis, which favors the formation of clots, followed
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by partial or total obstruetion. This condition accompanies general arte-
rial sclerosis in elderly individuals.  Embolism is mm]l more frequent
than thrombosis. It 18 most frequently met with in those suffering trom
endocarditis, and a few cases are observed during recovery from the
puerperal state. The plugging usually takes place at the point of the
first division in the artery, just below the lamina cribrosa.  The small plug
may advance beyond this point, and affect only a branch of the central
artery after it has passed on to the disk.

What are the symptoms of thrombosis or embolism of the cen-
tral artery of the retina ?

Rapidly-diminishing vision, gradually deepening, is characteristic of
thrombosis. Immediate and total loss of vision is the result of embol-
ism. Both are unaccompanied with pain. Examination with the oph-
thalmoscope in recent total occlusion of the artery gives almost a milky-
white appearance of the fundus in the immediate vieinity of the disk,
which gradually fades at the periphery into the normal red reflex. This
is due to the escape of the plasma ot the blood into the nerve-fibre and
superficial layers of the retina. The vessels are hidden. At the fovea
centralis a cherry-red spot is always present, which is the result of the
showing through of the blood-vessels of the choroid, the transparency
of the retina at this point not being interfered with.,

What is the treatment of thrombosis or embolism of the central
artery ?

In many cases treatment is of no avail, but in a relatively large per-
centage of the cases rather forcible massage performed by directing the
patient to foreibly turn the eye inward or downward, and rubbing and
otherwise manipulating the eye as far backward as possible, so as to pro-
duce some disturbance in the condition of the parts at the optic-nerve
entrance, may succeed in releasing the clot to such an extent that some
blood may find its way mto the arteries and supply nutrition to the starv-
ing layers of the retina in time to preserve some vision. In some cases
the vision will rapidly inerease to almost the normal.  The result of such
manipulation in embolism 18 liable to be much more beneficial than the
same manipulation employed in thrombosis.  Other forms of treatment
are of little avail, and permanerit loss of vision results. In cases where
a branch only is occluded the field of vision is impaired in the portion
corresponding tl.} the area of the retina supplied with nutrition from the
occluded branch,

THE VISUAL FIELD.

COLOR-BLINDNESS.—-HEMIANOPSIA AND ITS
VARIETIES.

What is meant by the term visual field?
It is the extent or space through which we are able to discern ohjects
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with one eye alone or both together when directing the line of vision to
one point. Kach eye has a visnal field pecuhar to itself. The eyes have
a visual field ecommon to each other, and there 15 also what is known as
the combined field of vision. The visual field of the right eye extends
temporally 90° when the eye is fixed on an object directly in front. It
extends 60° to the nasal side, 65° below and 55° above. The visual field
of the left eve covers the same extent. The size of the field common
to both eyes 1s 60° temporally on both sides, 55° above, 65° below. It is
not perfectly circular, but is shightly contracted in the median line. The
combined fields of vision reach to an angle of 90° on either side, 65°
below, 55° above, and is notched in the centre, as is the common field.

How is the field of vision determined ?
It may be roughly and quickly determined by placing the patient with
his back to the light, having him close one eye, and directing him to look

Fia. 12.
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Field of Vision of Right Eve, as projected by the patient on the inner surfage of a
hemisphere, the pole of which forms the object of regard (half-diagrammatic): T,
temporal, N, nasal side. W, boundary for white; B, for blue; R, for red ; G, for green
(Landolt).

at your own corresponding eye, which should be about 1 foot in front of
the patient. The hand may then be approached midway between the pa-
tient and yourself toward the line of fixation, and a slight movement of
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the fingers be made. If the field of vision is normal, the patient should
be able to detect the approach of the fingers toward the line of fixation
as soon as you can yourselt’ see them. This is a comparative test, and is
very useful in the rapid approximate determination of the extent of the
field. Accurate charts of the field of vision may be obtained by meas-
urements made with any one of the perimeters now in use. That of
Priestly Smith or the one made by Meyrowitz will be found to serve the
purpose admirably. They are supplied with charts on which the extent
of the normal field of vision is marked.

What is the extent of the visual fields for colors?

The extent is considerably smaller than for white, and of the four

rincipal colors, blue, yellow, Ud, and green, is about as follows: For
Elm,1 90° toward the temple, 55° nasally, 55° above, and 65° below ; for
vellow, very slightly sm uller; for red, 80° to the temple, 40° nasally, 40°
above, and 50° below; for green, 75° to the temple, 25° nasally, 35°
above, and 45° below.

Of what value is the visual field in the determination of dis-
eased conditions of the visual apparatus?

It enables us to detect the influence of disease-processes on the vision
and to locate in certain forms of disease the position of the lesion. Tt
gives valuable information of the condition in cases of atrophy of the
optic nerve and retina, and valuable suggestions regarding the time and
propriety for operation in glaucoina.

What are scotomata ?

They are defects in the wvisual fields, and may be total or welative,
Total scotoma is where the vision is entirely abolished over the area of
the defect. Relative scotoma is blindness for certain colors only. There
is a normal scotoma, or blind spot, in the visual field of each eye which
corresponds to the u]utw -nerve entrance. This is situated a little to the
inner side of the point of fixation and shghtly below the horizontal me-
ridian. Clertain {{I%Ed%‘a produce characteristic scotomata. In eradual
atrophy of the nerve the scotoma is concentric; in alcoholic amblyopia
the scotoma is central and is relative; in glaucoma the scotoma is con-
centric, but greatest on the nasal side, and is absolute. In affections of
the cortex of the brain it mclmlva usnally one-half of' the field of vision
of both eyes and on opposite sides. The latter is termed hemianopsia.

What is color-blindness ?

(Color-blindness is an inability to distinguish between certain shades of
color. Tt is usually confined to an mability to recognize greens and reds.
Very few cases of’ total color-blindness have heen seen.

How 1is color-blindness detected ?
The test usually applied is that of Holmgren's wools. These are
b6—Eye.
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skeins of worsted of different tints of all the principal colors. The test
is usually made by handing the patient a skein of one of the colors of
which the tint is very decided, requesting him to pick out all the tints
of this color in the collection. If color-blindness is present, the patient
fails to recognize the different shades of' the same color, the failure
usnally being in the reds and greens. The reds are usually mixed with
the browns, the greens with the skeins of lighter color.

Of what significance is color-blindness ?

It renders the patient unfit for service where signals of different colors
are employed, such as railway, navigation, and general signal service.

What are the various forms of hemianopsia ?

This condition is divided into two classes, termed homonymous and
heteronymous. In homonymous hemianopsia one-half of the field of
vision on corresponding sides is abol-
ished. In heteronymous hemianop-
sia the median, temporal, upper, or
lower portions of the fields are abol-
ished. The first form owes its pro-
duction to a defect of the transmit-
ting apparatus in the optie tract of
one side or of the radiating fibres in
the ocecipital lobe, or to a disease-pro-
cess destroying the funetion of the
visual area in the cortex of the brain.
which is located in the oceipital lobe
in the region of the angular gyrus
and cuneus. (See Fig. 13.)

What is the cause of nasal and
temporal hemianopsia ?
Nasal hemianopsia can only be
caused by lesion affecting the outer
angles of the optic chiasm, compro-
mising the nerve-fibres at these

Fic. 13.

Diagram of Decussation of the Optic
Tracts (after Charcot): 7, semi-decus-

sation in the chiasma; T¢, decussation
of fibres posterior to the external ge-
niculate bodies ( C¥7): a'h, fibres which
do not decussate in the chiasma ; b'a’,
fibres coming from the right eve, and
coming together in the left hemisphere
(LOG); K, lesion of the left optie tract,
producing right lateral hemianopsia;
a, lesion of the left hemisphere (LO(),
producing crossed amblyopia (right
eve); T, lesion producing temporal he-
mianopsia; NN, lesion produeing nasal
hemianopsia.

points and causing blindness of the
temporal halves of each retina.
Temporal hemianopsia can be caused
only by a lesion affecting the optic
chiasm in its anterior or posterior
angles, causing blindness of the nasal
half of the retina. Defects of the
upper or lower halves of the fields
of vision in both eyes at the same
time are extremely rare,
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What is the line of division between the seeing and blind halves
of the fields of wvision in hemianopsia ?
In lateral hemianopsia the dividing-line usually passes perfectly per-
pendicularly through the line of fixation, deviating usually toward the
blind side about 3° at the point of most acute vision.

‘What is the field of fixation?

It is a term given to the angular deviation of the eyes which can be
produced by the muscles of the eye, enabling the eyes to fix any point
in common without double vision. This can be determined by use of
the perimeter. Landolt gives the following table of limitation of the
field of fixation, arrived at after many tests: Outward, 45°; downward,
50°; inward, 45°; upward, 43°. A knowledge of the normal field of
fixation 1s of value in determining muscular defects that may exist.

What is amaurosis?

It is a term signifying loss of vision, and was applied by the old writers
to conditions where the cause of loss of vision was obscure. The term
at present is used but little.

‘What is meant by the term “amblyopia ™ ?

It signifies a diminution in visual acuteness less in degree than that
implied by the term * amaurosis.”” It 1s at present applied to but few
conditions. The partial loss of vision which results from confirmed
squint 18 termed amblyopia, and, since it is believed by some oculists to
be due to non-use of the eyes, it is termed amblyopia from non-use.

What is metamorphopsia ?

A condition in which there is distortion of images either from irreg-
ular astigmatism or from disease-processes affecting the retina.

What is micropsia ?
An unnatural diminution in the size of the image, due to disease-con-
ditions which cause a spreading of the rods and cones.

What is megalopsia ?
The opposite of micropsia: objects appear to be abnormally large.

SYMPATHETIC OPHTHALMIA.

Define sympathetic ophthalmia.

It is a diseased condition produced in a previously healthy eye through
the agency of a disease-process which has partly or totally destroyed the
fellow-eye. It f'requent{y results from injury to one eye. whereby infec-
tious material has been carried into the eye and has there set up an
inflammatory process, usually of the nature of an irido-cyclitis. Injuries
in the region of the ciliary body are most prone to produce sympathetic
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ophthalmia, but infectious wounds occurring in any part of the globe
may serve to bring about this condition. Suppurative diseases of the
eve which result in panophthalmitis seldom produce sympathetic oph-
thalmia. Operations for iridectomy and for the extraction of cataract
sometimes lead to this disease. The eye first involved is termed the
exciting eye, the other the sympathizing eye.

What are the symptoms of sympathetic ophthalmia ?

The patient first experiences slight difficulty in the use of the eyes, a
little pain in the region of the temple, and dimness of vision. The pain
gwadunally increases, dimness of vision becomes more marked, and total
blindness often ensues. The first objective sign is often slicht peri-
corneal injection just below the cornea. Slight pressure in the ciliary
region above produces pain. On examining the optic disk it is, in a
number of cases, found to be in a condition of commencing papillitis.
In the greater number of cases the first evidence of inflammation in the
mterior of the eve i1s visible in the iris, which is sometimes muddy in
appearance ; the free margin of the pupil becomes uneven, and poste-
rior synechize form at an early date. "'l"ith the formation of posterior
synechize there is also the throwing out of plastic exudation, the agueouns
becomes sliehtly turbid, and the iris is swollen and thrown into folds. At
this stage the fundus of the eye cannot be seen because of the opacities
in the aqueous and vitreous humors. The pericorneal injection becomes
very marked, pain increases, and the disease goes on to the production
of permanent blindness.

What is the theory of reproduction of sympathetic ophthalmia ?

Older writers were of the opinion that the inflammation took place
through the medium of the ciliary nerves, and that it was purely a sym-
pathetic process. Recently it has been thought that the infectious ma-
terial reaches the sound eve through the medium of the optic nerve-
sheaths, and that it is in the nature of a micro-organism. While the
theory of infection is the most plausible, 1t 1s not yet proven.

What is the treatment of sympathetic ophthalmia ?

In the greater number of cases, particularly if all vision is lost in the
exciting eye, it should be removed. However, in cases where the inflam-
mation is well advanced in the sympathizing eye, and some vision remains
in the exeiting eye. it may be well to allow the exciting eye to remain,
as the amount of vision to be obtained in the sympathizing eve cannot
be determined with certainty, and the best vision may remain in the eye
from which the sympathetic trouble was derived. In addition to enu-
cleating the exciting eye, the loecal application of atropine and the use
of hot applications should be commenced early. It is often found that
the free administration of the iodide of potash with mercury is very
valuable.  Patients should he given perfect rest in bed and the eye
should be protected from light.
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What is the duration of sympathetic ophthalmia ?

It usually runs a long and tedious course.

The proguosis is bad even when the case i1s taken in its early stage.

In cases where total occlusion of the pupil has resulted from sympa-
thetic ophthalmia some benefit may be derived by the formation of an
arfificial pupil.

GLAUCOMA.
What is glaucoma ?

A name given to a series of symptoms, most prominent among which
is an increase in the tension of the globe.

How are the different degrees of tension of the globe indicated ?

They are indicated by the letter T, preceded by a plus sign when the
tension is increased ; by a minus sign when the tension is decreased.
The degrees of' plus or minus tension are indicated by the numbers 1, 2,
and 3 fu]]uwuw the letter T. When the tension is normal the sign TN
is employed ; when the increase in tension is perceptible and 11]1[111‘:-t‘1]-.—
able the sign +T1 is emplm ed ; when of stony hardness the tension is
indicated by the sien + T3 The degrees of tension below the normal
corresponding to those just described as above the normal are indicated
by eorresponding figures under the minus sign. The tension is deter-
mined by palpation with the fingers.

What are the varieties of glaucoma ?

They are comprised under two principal heads, primary and secondary.
Primary glancoma has reference to a condition of increase in the tension
of the globe, originating in the eye itself without external influence.
Suzcmdary ghueonm is the term given to the same condition following an
1murv or some previous inflammatory process, or occurring as the result
] ‘lesions in other parts of the system, as in valvular lesions of the
1eart.

What are the forms of primary glaucoma ?

They are usually designated as sim plcﬁ inflammatory, hemorrh agie, and
fulminating or malignant. The term ‘‘absolute glancoma’ is applied
to a condition where the disease has run its course and absolute blindness
has resulted.

What are the symptoms of simple glaucoma ?

This form of the disease comes on very insidiously, and is usually first
brought to the attention of the patient by partial failure of vision. It
18 unamammmcd by pain. The power of accommodation fails more
rapidly in patients subject to this form of glancoma than in the normal
condition. The visual field becomes contracted nasally, the appearance
of the eye changes but little, the veins in the anterior segment of the
sclerotic become somewhat tortuous, and we sometimes notice a bluish
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tinge of the sclerotic. On examining the interior of the eye with the
ophthalmoscope we find that the optic disk 1s depressed; the blood-
vessels appear to be interrupted at its margin; pulsation of' the retinal
arteries on the disk may be noticeable, but if’ not present may be readily
excited by slight pressure on the globe exerted with the finger. The
pupil is sluggish and may be slightly dilated. The anterior chamber and
cornea often remain normal.

What is inflammatory glaucoma ?,

In this form pain is a pronounced feature. The disease may he
chronic in character with occasional exacerbations, during the intervals
between which the patient may experience but little discomfort. Great
dimness of vision exists during an acute attack, which is somewhat
recovered from when the attack passes over. During the inflammation
the ocular conjunctiva is congested, the pupil dilated and oval, the
anterior chamber shallow, and the cornea hazy. The tension is inereased
usually to a marked degree. Examination with the ophthalmoscope is
often impossible because of the haziness of the cornea and of the media.

What are the symptoms of hemorrhagic glaucoma ?

They resemble those of inflammatory glaucoma, except that in hemor-
rhagic glancoma there is escape of blood from the vessels of the iris,
ciliary processes, and at times trom the vessels of the retina and choroid.

What are the symptoms of fulminating or malignant glaucoma ?

They resemble those of inflammatory glaucoma, except that they are
greatly intensified. The tension may reach -+ 3, and sight may be lost
mn twenty-four hours.

What are the symptoms of secondary glaucoma ?
They are usually those of inflammatory glanecoma.

What are the symptoms of absolute glaucoma ?
Total blindness, with inerease of tension, with or without pain.

What are the causes of glaucoma ?

(ilaucoma 18 a disease peculiar to old ace. Rare cases are on record
of its oceurrence in children, but the vast majority of the cases take place
after the age of forty. It is very frequent in Hebrews, and is supposed
to be due to consanguinity. It oceurs in the rhenmatic and gouty, and
these diatheses seem to exert some causative influence. It most fre-
quently occurs in hypermetrops, glaucoma in myopia being very rare.
]’u probably every case the disease originates by interference with the
escape of the intraocular fluids through the filtration angles of the eye.
This may be brought about by a plugging up of the spaces, as sometimes
occurs from a deposit of lymph in iritis, or it may be occasioned by a
pressing forward of the root of the iris from an enlarged lens, or by
sudden pressure against the lens from the vitreous ehamber. Priestly
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Smith is strongly of the opinion that the enlarged, flattened lens present
in hypermetrops is chiefly instrumental in the production of primary
glaucoma by pressure against the root of the iris, compromising the lymph-
spaces at the iris angle. In secondary glaucoma, produced by injury to
the eye, by a kerato-iritis, by hemorrhage from retinal vessels, as some-
times oceurs in hemorrhagic retinitis, or by rupture of the lens capsule,
any or all of these causes act to compromise the iris angle and to pre-
vent the free escape of intraocular fluids.

What is the treatment of glaucoma ?

It is medicinal and surgical. The medicinal treatment of glancoma is
best applied in primary glaucoma of the milder types. It consists in the
use of warm ap pllmtmm and in the instillation of solutions of eserine or
of pilocarpine in strength of from } to 1 per cent. A valuable formula
for eserine is the following:

it ]

B.. Eserin. sulph., gr. 3;
Solution cocain. hydrochlorat., 2 per cent., 3 1j.—M.
Sig. Instilled into the eye two or three times {1&1]3

What is the operative treatment of glaucoma ?

That which is found to give most satisfactory results is iridectomy.
The iridectomy must be 1.11ge, and it must be made so as to secure the
removal of the iris as closely to its root as is possible.  This is applicable
in all cases of glaucoma, and should be dene early in the disease. Also an

operation known as sclerotomy, which consists in passing a Graefe knife
t rough the sclerotic into the anterior chamber, making puncture and
counter-puncture as deep in the iris angle as possible. including about
one-fifth of its circumference, and cutting outward, leaving a small bridge
of scleral tissue to prevent the wound from gaping. This operation,
applicable only in the milder forms of glaucoma, is sometimes successtul,
but must usually be supplemented by an iridectomy. In absolute glau-
coma, accompanied with pain, and in some forms of secondary glaucoma,
enucleation must be resorted to.

THE LENS.

What is the crystalline lens of the eye ?

It is a transparent, lens-shaped body suspended in the anterior portion
of the globe numedmteh back of the iris. i t measures from 9 to 10 mm.
in its longest and from 4 to 5 mm. in its shortest diameter. It consists of
a semi-solid substance confined in a thin capsule, and serves to focus on
the retina rays of licht which enter it through the pupil.

What is the structure of the crystalline lens?

It is composed of a capsule and lens-substance proper. The capsule
consists of a thin, homogeneous membrane which is lined on the posterior
surface of its anterior half by epithelial cells from which the lens-fibres
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are formed.  Tts posterior hall’ consists simply of the thin homogeneous
membrane. To the anterior and posterior portions near the equator are
attached the fibres of the suspensory licament. The lens substance
proper i lamellated, the lamellae, which are arranged concentrically,
being composed of a single layer of lens-fibres placed side by side. The
fibres and lamellze are joined by an inter-cement substance. The spaces
also give passage to lymph-streams which supply nutrition to the different
parts of the lens.  That portion of the lens formed before birth is com-
monly known as the nucleus, that after birth the cortex. The lens-fibres
are long and narrow, being larger at each end than in the centre, and
are hexagonal on eross-section. The lamellse are arranged so that the
ends of the fibres abut on each other in such a manner that a star-
shaped ficure is formed on the anterior and posterior aspeet of the lens,
the figure having the shape of an inverted g anteriorly, of an upright
Y posteriorly. The lens rests in a fossa in the virteous humor.

What is the suspensory ligament ?

It is a thin, fibrillated membrane which takes its origin from the ora
serrata, from the cells of the pars ciliaris retinse, and from the inner
layer of cells of the ciliary processes. These fibres pass downward and
forward in the form of a membrane, dividing just before reaching the
equator of the lens. A portion passes to, and is inserted into, the ante-
rior capsule at about 2 mm. from the equator, and a portion passes to
the posterior capsule and is inserted in 1t at about the same distance.
The stronger attachment is to the anterior capsule. Some fibres pass
through the triangular space which is known as Petit’s canal, and find
their attachment to the capsule of the lens. The lens capsule is also
known as the zonula of Zinn. It marks the anterior limit of the vitre-
ous humor.

What constitutes cataract?
Cataract is an opacification of the erystalline lens or of its capsule.

F1a. 14.

Nuelear Cataraet : 1, section of lens, opacity densest at centre : 2, opacity as seen by trans-
mitted light (ophthalmoscope mirror) with dilated pupil ; 3, opacity as seen by re-
flected light (foeal illumination). The pupil is supposed to be dilated by atropine.

What are the most common forms of cataract ?

Nuclear, cortical, zonular or lamellar, anterior polar, posterior polar,
Morgagnian, mixed, congenital, and tranmatie.
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What is nuclear cataract ?

In certain forms of cataract the opacity first appears at the nucleus
of the lens, and extends from the nucleus to the peripheral portions.
What is cortical cataract?

In this form opacities are first observed at the equator of the lens:
they extend in wedge-shaped processes toward the centre, the base of
the wedge being toward the equator. The opacities gradually advance
until the lens becomes opague throughout.

What is zonular or lamellar cataract ?

This 1s a form, usually occurring about the time of birth, which com-

prises opacification of’ a few lamellze of lens-fibres located at the periph-
Fie. 15.

T.amellar Cataract.

ery of the nucleus, the centre of the nucleus and the cortex remaining
clear. This form of eataract usually changes but little throughout life.

What is mixed cataract?

This term is applied to the innumerable forms of cataract in which
the plan of opacfication follows no definite rule. Opaque spots and
strice appear throughout the lens-substance. To this form belong many
of the congenital cataracts which have little tendeney to increase.

What is Morgagnian cataract ?

When senile nuclei or cortical cataract has existed for a long time,
the cortical portion sometimes becomes liquefied, only a small solid
nucleus remaining. The térm Morgagnian 1s given to this form.

What is anterior polar or pyramidal cataract?

It is a form of capsular cataract usually eansed by adhesion of the
anterior eapsule of the lens to the cornea, following a perforating ulcer
of the cornea and escape of the agqueous humor. When healing of the
ulcer occurs and the lens is drawn back into position hy reaccumulation
of the aqueous, the anterior capsule is slightly detached from the lens-
substance, and the small conical protrusion so formed is filled by fibres
apparently developed from the epithelioma of the anterior layer of the
lens capsule. These new-formed fibres are opaque and remain un-
changed.

What is posterior polar cataract?
Any opacity at the posterior pole of the lens is termed posterior polar
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cataract. It is usnally caused by remnants of feetal blood-vessels. It
not infrequently accompanies retinitis pigmentosa.

What are the causes of cataract?

(lataract is undoubtedly due in the vast majority of cases to inter-
ference with the nutrition of the lens. In commencing senile cataract
careful examination of the periphery of the fundus frequently discloses
vascular changes, evident in the presence of peripheral choroiditis.
(ataract not infrequently accompanies diabetes mellitus. Convulsions
are said to oeccasion zonular cataract. Injury is a fertile source for the
production of cataract, and exposure and privation also act as causes.

What is the method employed for the examination of cataract?

The obligue illumination (previously described) is very valuable in
the examination of the crystalline lens. If the pupil is dilated, the
reflection of light into the eye obliquely will serve to disclose any con-
siderable opacity that may exist in the lens. Opacities oceurring in the
lens usually have a whitish appearance when examined by oblique illu-
mination. Certain forms of nuclear cataract give an amber tint, and in
the exceptional cases of black cataract the color is a deep brown. The
plane mirror of the ophthalmoscope is also used for the examination of
opacities in the lens, the opaque portions appearing as dark spots
against the red field of the fundus.

‘What are the symptoms of cataract ?

The patient frequently first experiences an interference with the vision
in the form of dark lines or branching opacities which are projected into
space. In some cases a general dimness of vision is first noticed. In
the case of nuclear cataract the patient will say that he sees better when
the day is dark or just at twilight, when the illumination is so weak that
the pupils become somewhat dilated. No pain is experienced. If the
cataract is well advanced, the pupil is occupied by an opaque mass which
may be white or of a pearly color or brown or almost black. In lamellar
cataract examination discloses a circular line of opacity which is most
dense at its periphery. It can be seen that the centre of the lens
between the layers of opacity is clear, and if the pupil is widely dilated
a transparent zone is seen at the periphery of the lens.

What is the treatment of cataract?

In lamellar cataract it is sometimes advisable to make an artificial
pupil, which will enable the patient to utilize the transparent. cortex for
visual purposes. If by dilating the pupil, maximum vision is greatly
improved in this form of cataract, it is warrantable to make an iridecto-
my, as the operation is attended with little danger. Cataracts that oceur
before the age of twenty-five or thirty years are said to be soft cataracts,
because the substance of the lens is not so firm as it becomes in later
vears. In this form of cataract the operation known as ‘‘needling "’
1s employed.



THE LENS. 91

How is the needle operation performed ?

The eye is cocainized or the patient 18 given ether. Since the opera-
tion under cocaine is painless, this local anzesthetic may be employed.
A stop speculum is used to separate the lids. The eyeis then fixed with
the fixation forceps. A sharp needle known as a cataract needle is made
to enter the anterior chamber at a point midway between the centre and
periphery of the cornea, usually in the horizontal meridian. The an-
terior capsule of the lens is divided and a portion of the lens cortex
broken up. 'This is done through the pupil. The needle is withdrawn,
atropine 1s instilled, the eye bandaged, and the patient put to bed. The

Fia. 16.

The Needle Operation.

operation of needling affords opportunity for the absorption of the lens-
substance. It must be repeated three or four times, one operation fol-
lowing the other at intervals of three to eight weeks, to promote perfect
absorption of the lens.

What is the flap extraction?

This is the method employed for the complete extraction of the lens,
usually without its capsule. It consisted originally in making a flap of
the lower half of the cornea. The flap was 2
then tilted outward, the lens-capsule F16.17. Fic. 18.
wounded, and the lens compelled to eseape
through the pupil, after which the iris was
returned to its former position and a bandage
applied. Instead of making a flap of the
lower half of the cornea, Jacobgon modified
the operation by making a flap below, with
the incision passing through the sclerotic about 1 mm. hack of the
sclero-corneal jumetion,
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Fia. 20.

Fia. 19.

FiG. 19.—Fixation Forceps.
Frc. 20.—Von Graefe's Linear Cat-
aract Knife,

THE EYE.

What are the instruments required
for the extraction of cataract?

A stop speculum, Graefe or Beers cat-
aract knife, fixation forceps, cystitome, iris
scissors, spatula, and small scoop or spoon.

What is the linear extraction of
Graefe ?

It consists in making a linear incision
in the globe above the cornea. The in-
cision is commenced on a tangent with
the horizontal meridian of the cornea,
beginning about 2 mm. below the tan-
gent with the perpendicular meridian.
The point of the knife, after making the
puncture, is directed toward the centre
of the pupil ; it is then carried upward,
and emerges at a point corresponding to
the puncture on the opposite side where
the counter-puncture is
made. By a gimlﬂﬁl :-“i:‘lrﬁep~ Fia. 21.
ing motion the blade 1s
made to cut its way out, E"E:“‘*-A
the centre of the incision
reaching to the clear mar- o
gin of the cornea. An
iridectomy 1s then made.

The capsule of the lens is

then divided with the cystitome. Pres-
sure on the lower portign of the cornea,
directed toward the centre of curvature
of the globe, made with a small spoon, is
sufficient to cause the lens to tilt forward
and to escape from the wound. The iris
1s then disengaged from the wound by
means of the spatula, the margins of the
wound adjusted, and the eyve bandaged.

What is the simple operation for cat-
aract ?

At the present time this operation is
much in vogue. The incision made 1s
usually in the nature of a flap. It con-
sists in opening the anterior chamber to
the extent of about a third of the cireum-
ference of the cornea. the incision being
carried through the sclero-corneal junc-
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tion just within the clear margin of the cornea or just external to the
clear margin in the sclerotic, finishing in the corneal tissue at the sclero-
corneal junction or just within the opaque bmdu, according to the ldea
of the individual operator. The lens-capsule is lacerated cither in its
centre or near the periphery, pressure is made on the lower part of the
cornea, and the lens is L}:pe]lul through the pupil. No iridectomy is
made. The subsequent treatment is as in the Graefe operation.

What accidents are apt to occur at the time of operation?

It sometimes happens that the lens, instead of escaping, is pressed
backward into the vitreous chamber. When this oceurs the wire loop

Fic. 22.

Operation for Cataract: the incizion.

may be passed mto the vitreous chamber, the lens engaged, and with-
drawn. The manceuvre is not easy, and considerable damage may he
done to the eye before the lens 1s extracted. Kseape of vitreous may
oceur. If this is not laree in amount, it is of little importance. The
protruding vitreous should be excised, the wound rendered as free as
possible from the protruding tissues, and the eye bandaged. Tn making
the incision the iris may fall before the knife_and a portion of it he ex-
cised. This usually is of little importance. It, however, almost always
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necessitates the making of an iridectomy. The iris may he engaged by
the point of the knife as it enters the anterior chamber. If the knife
cannot be readily withdrawn sufficiently to disengage the iris, it should
be passed through boldly and the incision completed.

Fiag. 23,

Operation for Cataract: the removal of the lens.

What accidents may occur during the healing process?

From engagement of the capsule in the wound a filtration opening
may remain, which may cause a permanent fistula of the anterior
chamber. Usually, however, when this complication arises the anterior
chamber remains empty for some days, when the wound closes firmly
and the anterior chamber is re-established. If fistula oceurs, it may
usually be closed by means of the cautery. The wound may reopen
at any time in from twenty-four hours to ten days after the operation
by reason of force applied to the eye. This usually simply entails the
emptying of the anterior chamber and some hemorrhage into it, except
after simple extraction, when prolapse of the iris is sure to follow. Pro-
lapse of the iris, if observed soon after its oceurrence, should be rem-
edied by replacement or exeision.

What is the treatment of traumatic cataract?
It may be treated as the ordinary form of senile cataract. If, how-
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ever, laceration of the lens-eapsule has taken place, it sometimes hap-

ens that the lens-substance swells to such an extent that injury to vision
18 threatened from the production of a glaucomatous condition. A cor-
neal incision must then be made and the lens-substance permitted to
escape. In many cases where laceration of the capsule oceurs the lens
may he permitted to become absorbed, as in the operation for soft cat-
aract.

What is secondary cataract?

Secondary cataract is opacification of the remnants of lens-matter and
of the capsule of the lens, which sometimes occurs after the extraction
of cataract.

What is the treatment for secondary cataract ?

An endeavor should be made to effect a clear opening through the
opaque structure. This may often readily be done by the use of the
knife-needle, the operation being conducted as is the operation for the
division of soft cataract. In certain cases it will be found necessary to
operate by the use of double needles. When this is done the needles
are made to enter the anterior chamber at opposite points. They are
then made to pierce the opaque structure at the same point (at the centre
of the pupil), and an opening is made by separating the points of the nee-
dles from each other. When the opening is made sufhiciently large the
needles are withdrawn, atropine is instilled, and the eye bandaged.

What is dislocation of the crystalline lens?

It is a condition in which the lens is freed from the suspensory liga-
ment partially or completely. It maw be a congenital condition, and is
then known as ectopia lentis ; however, 1t 1s most frequently traumatic
in origin,

What are the symptoms of dislocation of the lens?

The patient’s vision is markedly impaired. On examination the lens
is found to have dropped from its normal position: it sometimes hangs
by shreds of the suspensory ligament, but is often found lying at the
bottom of the vitreous chamber on the ciliary processes. The iris is
tremulons and the anterior chamber deep. It sometimes happens that the
dislocation takes place into the anterior chamber. When this occurs
marked symptoms of irritation are produced. The dislocated lens usually
becomes opaque, and when this is the ease and partial displacement only
has occurred, diminution in vision is very great.

What is the treatment of dislocation of the lens?

If the lens falls into the vitreous chamber. or if it 18 still retained
nearly in its former position and is not opaque, no treatment is necessary.
If the lens. however, becomes opaque and occludes the pupil, or if it is
diglocated into the anterior chamber and is producing mmflammatory
symptoms, an attempt should be made to remove it. The same plan of
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operation 18 employed in most cases as that used for the extraction of
cataract.

THE VITREOUS HUMOR.

What is the vitreous humor?

It is a transparent, jelly-like mass that occupies the large posteriox
chamber of the elobe known as the vitreous chamber. It is composed
of very fine fibrillae which enclose a gelatinous fluid in their meshes.
What pathological changes take place in the vitreous humor?

Small molecular opacities occur (usually accompanying a debilitated
condition of the system) which are likened to flies by the patient, who
projects their images into space. These are of little significance. They
are known as muscee volitantes. Large floating opacities, the remnants
of exudation and of hemorrhages into the vitreous, also oceur.

What is synchisis scintillans ?

It is a condition in which the interior of the eye is filled with small
elistening 1}11t1L1l3E-:, principally in the vitreous. On movements of the
eve they become kaleidoscopic. They consist of crystals of tyrosin and

cholesterin, and oceur in degenerated conditions of the globe.
This condition calls for no special treatment.

What is the treatment when foreign bodies enter the vitreous?

These may consist of substances of all kinds, but particles of iron and
steel are most frequently met with. If the foreign body is not of a
nature to produce inflammatory reaction, it is probably best to permit it
to remain. If it is large or is apt to produce mflammatory changes, an
attempt at its removal 18 advisable. If the substance is of a metallic
nature, such as may be attracted by the magnet, an opening through the
sclerotic may be made, the magnet point mtmduce‘:{) into the vitreous,
and an attempt made to find and remove the foreign body. Failing in
this, the eve sLuuld be enucleated.

What parasites are sometimes found in the eye?

The parasite most frequently found is the cysticercus cellulosze. This
parasite is seen most frequently in the vitreous. It may appear sub-
retinal, and 18 also found at times in the anterior chamber.

The treatment consists in removal, Failing in this, the eye should be
enucleated.

OPTICAL PRINCIPLES.

What is meant by the term “ refraction” ?

This term is used to indicate that change in direction which a ray of
light undergoes when it passes from one transparent medium into another
of ereater or less density.
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What is a ray of light?
A single line or beam of light emanating from a luminous point.

‘What is the normal of a surface?

This term is used in physics to indicate an imaginary line drawn at
right angles to the surface.

What is the law of refraction relative to the passage of a ray
of liﬁht from one transparent medium into another of differ-
ent density ?

The ray of light is refracted toward the normal of the denser medium
when it enters 1n a direction other than the normal to its surface. The

Fia. 24.
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L.aw of Refraction: A B, incident ray; B C, refracted ray ; M’, rare medium ; M”, dense
medium ; 58, surface separating media.

reverse is true when a ray of light passes from a denser into a lighter
medium under the same conditions regarding direction (Fig. 24).
What is an incident ray of light ?

A ray of light that impinges on the surface of a refracting medium.
What is implied by the term “index of refraction”?
. This term is applied to the number indicating the ratio between the
sine of the angle of refraction and the sine of the angle of incidence.

What 1Jisd’f-ilhe unit from which the index of refraction is com-
puteq

The conduct or course of a ray of light through air is taken as the

unit for the computation of the index of refraction of all other media.

Computed in this manner, the index of refraction of crown glass is 1.53;

of rock-crystal pebble, 1.56; of flint glass, 1.70; of the crystalline lens
of the eye, 1.42,
T—Eye.



95 THE EYE.

What is the effect produced on a ray of light as it passes
through a prism? :

It is refracted toward the base of the prism at both surfaces, since the

law governing refraction is operative to produce this result as the ray

Fia. 25.

Refraction of Light, as shown by a Prism: S I, incident ray ; I I’, course through lens;
I' R, emergent ray.

enters and as it leaves the prism. The relative relation of rays of light
as they enter and leave the prism is not changed (Fig. 25).

What is a lens ?

A lens is a transparent medium having two regularly ground opposing
surfaces, one or both of which are curved, the curve either deseribing
the segment of a sphere or of a cylinder.

Fia. 26.
| = < 4 5 5

Forms of Lenses.

What are the different forms of lenses?
T'hey may be biconvex (1); biconcave (4); plano-convex (2); plano-
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as portions of a sphere or as portions of a eylinder (Fig. 26). Periscopic
lenses are forms of the meniscus.
What is the principal axis of a lens?

A line which cuts the lens at its centre and passes through its centre
of curvature. '

What are secondary axes?

Lines which pass through the optical centre of the lens (impinging on
any part of its surface other than that corresponding to the principal
axis), which are practically not changed in direction.

What are biconvex and biconcave lenses?

They are virtually two plano-convex or plano-concave lenses joined in
such a manner that their principal axes comecide.

What is the centre of curvature of a lens?
Tt is the centre of a sphere of which the curved surface of the lens
forms a part.

What is the radius of curvature of a lens?

A line extending from the centre of curvature of the sphere of which
the eurved surface of the lens forms a part.

‘What is the optical centre of a lens?

It is the point through which all secondary axes pass after entering the
lens. In the case of a medium with a single curved surface it corre-
sponds with the centre of curvature of the surface.

In the case of a medium with double curved surfaces, as in the hi-
convex leéns, the secondary axial rays are first directed to a point anterior
to the centre of the lens, and then to a point pustcrinr to the centre of
the lens. These are termed ‘‘nodal points.”” The optical centre in
these lenses lies between the nodal points.

What is the principal focus of a lens?

It is a point at which parallel rays of light entering the lens are
brought to a focus. In the biconvex or concave lenses their principal
foci correspond with their centres of curvature if the index of refraction
of the substance of which the lens 1s composed is 1.5.

What is the principal focal distance of a lens ?

It is the distance between the optical centre of a lens and the prinei-
pal foeal point.
What effect do the different forms of lenses produce on rays of
light entering them ?
Convex lenses collect, concave lenses disperse, rays of light that pass
irhmugh them. The former are called plus lenses, the latter minus
eSS,

coneave (5); converging meniscus (3); diverging meniscus (6); ground
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What are conjugate foci?

Points in relation to a lens at which, if the object is placed at one
point, an image will appear at the other point.

What is an image of an object ?

It is a picture or reproduction of the form of an object in a plane
where some of the nij':s.uf' light from every point of the surface of an
object are brought to a focus. The plane at which this oceurs is known
as the focal plane.

What kind of images are known in physiological optics ?
The real or inverted and the virtual or upright. The real image (Fig.
27) is always on the side of the lens opposite to the object, and may be

Fic. 27.

C
A C, object, upright ; ¢a, real image, inverted.

projected on a screen. The virtual image is on the same side with the
object, and is formed only in the mind of the observer. All images

Fig. 28.

A B, object, upright; a b, virtual image, upright.

from concave lenses are virtual (Fig. 28), as are also those from convex

lenses where the object is placed between the principal focus of the lens

and the lens itself (Fig. 29).

What is meant when rays of light are said to be projected ?
The faculty that the eye possesses of referring all rays of' light which
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enter it from an ob LJIELI:I to a point in space where the rays from all points
of this object would, if prolonged, cross each other. The plane so formed
may correspond with the object itself where the object is the direct source

Fia. 29.

Projection of Rays.

of the rays, or to an image if the rays from the object are refracted
before they enter the eye.

How are lenses classified or numbered ?

A lens is said to be a strong lens if it is of a high refractive power.
There are a number of sy stems of notation for classifying lenses, the
principal of which are the inch and dioptric systems.

What is the inch system of notation ?

It is a system based on the inch as the unit of focal distance. It
differs in various countries according as the unit is of greater or of less
length. The French, German, and English inches are all of different
lengths, which causes some confusion in the use of the inch system.
The system consists in the employment of the unit as a numerator and
the focal distance of the lens asthe denmmndtur thus, a lens having a
focal distance of 1 inch would be known as 1; havi ing a focal distance
of 4 inches, as 1. This system of notation is being replaced by the
dioptrie system because of its uniformity.

What is the dioptric system ?

It is based on the French dioptre as a umt. The dioptre is a lens
whose focal distance is 1 metre, or 39.4 English inches, in length. A lens
having a foeal distance of 39.4 inches is known as a lens of 1 dioptre.
A lens with 20 inches focal distance is known as a lens of 2 dit}ptl‘&q A
lens of a focal distance of T9 inches is known as a lens of 1 dioptre
focal power.

What are trial-glasses ?

They are sets of lenses, usually arranged in pairs, composed of spheri-
cals and cylindricals ranging f‘mm .1 dmptle to 20 dioptres. They are
marked in dioptres and in equivalents in inches, and are used for the
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purpose of determining what glass is appropriate for the correction of
any error of refraction.

What is a dioptric surface? |
It is the surface between two transparent media of different densities.

THE EYE AS AN OPTICAL INSTRUMENT.

What is the dioptric system of the eye ?
The cornea, aqueous humor, crystalline lens, and vitreous humor.

What is the index of refraction of each ?

Of the cornea, aqueous and vitreous humors it is, approximately,
1.3365 (Helmholtz) ; lens, 1.4480 (Aubert).

What is the principal focal distance?

The eye acts as a collecting or plus lens, and has a prineipal focal dis-
tance of 22.2 mm. (Helmholtz), 22.8 mm. (Landolt).

What is necessary for distinet vision ?

The dioptric media must be transparent, the curvature of the surfaces
must_be regular, the location of the retina must correspond with the
principal focal plane. and the optic-nerve tracts must be in perfect fune-
tional condition.

What is the point of most acute vision in the eye?

_The fovea centralis. It is a small area of the retina, about 4% inch in
diameter, situated inch to the temporal side of the optic-nerve en-
trance. It is usually a very little to the outer side of the posterior pole
of the globe.

What is the optical axis?
It is a line cutting the centre of the cornea and the posterior pole of
the globe.

‘What is the wvisual line ?

It is a line extending from the fovea centralis through the optical cen-
tre of the eye.

How do you determine the acuteness of vision?

Usnally by the employment of test-cards on which are arranged letters
of different sizes suitable to be seen at different distances by the normal
eve. These cards are known as test-cards, and are made for near and
distant vision. Those intended for distant vision are usually read at 20
feet, which is termed infinity; that is, a distance at which rays of light
emanating from a point are virtually parallel when they enter the eye.
To distinguish detail in an object it 1s necessary that rays of light from
each of the different points on the object make a visual angle of' 1 min-
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ute. In the construction of a letter it is found that five points must be
seen—the bars, which are three in number. and the spaces between, two
in number. Henece the visual angle made by the rays of light from such
an object must be 5 minutes, and this is the basis on which the letters on
the test-cards are constructed. The test-cards usually employed are those
devised by Snellen, and contain letters that should be read at from 15 to
200 feet. The distance at which the letters should be seen is used as the
numerator, the distance at which the letter i3 seen as the denominator :
thus, if' a patient at a distance of 20 feet sees the letters that should be
read at that distance, the vision is said to be 2§. If he can read only the
letter that should be read at 100 feet, the vision is %. Test-cards con-
strueted on the same principle are also used for the ordinary reading dis-
tance.

Can the refraction of the eye be changed at the will of the
patient ?
Yes. A change can be made in the curve of the dioptric surface of
the lens by which the refraction is increased. This is known as the
power of accommodation.

By what means is the eye enabled to accommodate itself to see
objects distinctly at different distances?

By the contraction of the ciliary muscle, also known as the muscle of
accommodation, the suspensory ligament which is attached to it becomes
relaxed. The elastic properties of the lens produce a bulging forward
of its anterior surface, symmetrically increasing the acuity of curvature
of its surface. This shortens the principal foeal distance of the dioptrie
system of the eye, and makes the focusing of rays of light coming from
different distances within infinity possible.

What is meant by the term “amplitude of accommodation ” ?

It is the distance between the nearest point at which objects may be
seen distinetly and the farthest point at which objects may be seen. The
far-point is known as the punctum remotissimum; the near-point, as the
punctum proximum.

How is the near-point determined ?

By ascertaining, by actnal measurement, how close to the eye an object
may be brought and still be seen distinetly. The far-point may be deter-
mined by noting the distance, unimproved by a plus glass, at which an
object may be seen distinetly.

How much of the power of accommodation is available for con-
stant use?
About two-thirds; in other words, it is necessary that the individual
should hold about one-third of his amplitude of accommodation in
reserve in order that he may do continuous work without distress.
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How is accommodation influenced by age ?

The amplitude of accommodation is shortened at the expense of the
punctum proximum, which recedes, and after it has passed the point of
8 inches from the eye the condition is known as presbyopia, or the vision
of the old, and glasses are required to make near vision easy.

Amplitude of Accommodation at Different Ages ( Landolt),

Years. range of Accommodation. Far-point.
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What may be the refractive conditions of the eye when at rest
regarding parallel rays of light?

The rays of light may be focused on the retina; they may come to a
focus in front of the retina or behind the retina.
What terms are used to indicate these conditions ?

Where the rays fall at a focus on the retina the condition is termed
eminetropic (Fig. 30); where the focus falls in front of the retina,
myopia ; where they fall behind the retina, hypermetropia.

Fic. 30.

Emmetropic kiye: parallel rays focused on the retina.

What is meant by the term “ ametropia™ ?
Any condition of refraction other than emmetropia.
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What is emmetropia ?

A condition of the eyeball in which the antero-posterior diameter is of
the right length, the principal focus of the dioptrie system at 22.2 mm.
What is myopia ?

It is a condition ﬂf the eyeball in which the antero-posterior diameter
is elongated (Fig. 31). The condition may be congenital, acquired,
apasmﬂﬁm, or real.

Fia. 31.

Myopic Eye.

‘What is congenital myopia ?

It is a condition in which t]_m eye, when formed, is too long in its
antero-posterior diameter, or which the dioptric system 1s more
strongly refractive than in the HUI‘HM]. eye.

What is acquired myopia ?

A condition in which there has been an antero-posterior elongation of
the globe due to weakness of’ its coats.  This form of myopia is marked
by ":LiLl'D choroiditis of greater or less degree. It may supervene on a
previous hypermetropia, emmetropia, or myopia. It is a diseased
(:Dtldltlml and should always be regarded as an element of danger to
vision.

What is spasmodic myopia ?
It is a form of myopia produced by spasmodic contraction of the

muscle of accommodation, and may convert a hypermetropic or emme-

tropic eye into a myopic eye, or a myopic eye into an eye more highly
myopic. The latter 1s not common.

How may the actual condition be determined ?

By the use of a mydriatic, which acts to paralyze the muscle of accom-
modation and to place the accommodative apparatus in a condition of
rest.

What is the course of the rays of light coming from the retina
in the myopic eye ?

Since the retina is placed at a distance greater than the prineipal focal
-point of the dioptric_system from the optical centre, the rays of light
coming from the retina converge as they pass from the myopie eye.
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What is the relation of punctum remotissimum (P. R.) and punc-
tum proximum (P.P.) in myopia ? '

The amplitude of accommodation is not lessened, but P. R. is brought

within infinity, and is found at the point where rays of light emanating

from the retina come to a focus. P. P. is brought correspondingly
nearer to the eye.

What is the danger in high degrees of progressive myopia ?

If the posterior elongation of the eye continues, the choroid and retina
in the vicinity of the fovea centralis are much altered in structure ; the
extreme stretching and thinning that the retina is subject to induce
detachment of this membrane in some cases. Vision becomes imper-
feet, and in high grades of myopia may be entirely lost. Hemorrhages

F1a. 32. Fia. 33.

Section of a Highly-mmyopic Eyeball: the Myopie Crescent of a Small Posterior
retina has been removed. Staphyloma (Wecker and Jaeger).

sometimes take place into the retina and vitreous, and interfere largely
with vision (Figs. 32, 33).

Fia. 34.

Ll e

Correction of Myopia.

How is myopia corrected ?
By placing before the eye a concave or dispersing lens equivalent to
the degree of myopia (Fig. 34).
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What is hypermetropia ?

It is a condition of the eye in which the antero-posterior diameter is too
short (Fig. 35). It is not the result of a disease-process, and need give
no apprehension of loss of vision, as is the case in acquired myopia.

Fig. 85.

Hypermetropic Eye.

What is the conduct of rays of light coming from the retina in
hypermetropia ?

Since the retina 18 placed at a shorter distance from the optical centre
than the principal focal distance, the rays of light coming from the retina
diverge as they pass out of the eye, the degree of divergence correspond-
ing to the degree of the hypermetropia.

‘What effect does this have on P. R. and P. P.?

In emmetropia rays of light emanating from the retina pass out of the
eye parallel to each other, and P. R. is said to be at infinity. In hyper-
metropia, sinee the rays of light pass out in a divergent direction, P. R.
18 said to be beyond infinity to a degree represented by the lens which
serves to bring the rays of hight coming from the hypermetropic eye par-
iaille] to each other. P. P. 18 removed from the eye to a corresponding

egree.

Correction of Hypermetropia.

How is hypermetropia corrected ?

By placing a convex glass before the eye of sufficient power to bring
the far-point to infinity (Fig. 36).
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What is astigmatism ?

It is a condition of the refraction of the eye in which rays of light
passing through one of the principal meridians are refracted differently
from those passing through the other meridian. Astigmatism is either

regular or irregular.

What are the principal meridians in an astigmatic eye ?

The meridians of greatest and least refraction: they are usually at
richt angles to each other.

What is regular astigmatism ?

A condition in which the dioptrie surfaces are regularly curved, but in
which the refraction is different in the different meridians. It may be
corneal or lenticular, or both. If corpeal, the curvature of one meridian
of the cornea is more acute than the curvature of the meridian at right
angles to it. _If lenticular, the curvatures of the lens vary in the same
manner, or the lens is set at an angle with the visual line, which pro-
duces the same result.

What are the varieties of regular astigmatism ?

One meridian may be hypermetropic or myopie, while the other
meridian is emmetropic. This is termed simple humrmetrn}])m or sim-
ple myopic astigmatism. Both meridians may be hypermetropic or
myopic, one to a greater extent than the other. It is then known as
compound hypermetropic and compound myopic astigmatism, respect-
ively. One meridian may be ]1}1}ermet10pm and the other myopic.
This condition is known as mixed astigmatism.

What is the cause of astigmatism ?

It depends on the shape of the eye, and is not necessarily the result
of diseased proecesses.

How is astigmatism corrected ?

By the use of cylindrical glasses, so adjusted as to correct the differ-
ence between the refraction of the principal meridians. To this may be
added a plus or minus spherical glass, which may be employed when
there is hypermetropia or myopia common to both meridians.

What is irregular astigmatism ?

It consists in the presence of facets or irregular surfaces over the

cﬂaml:ia. These are usually due to uleerative processes that have pre-
ceded.

How is this detected ?

Examination with the oblique illumination will serve to disclose a few
smaller opacities in the majority of cases. Where this is not easy of
demonstration the peculiar broken appearance of the image of the fun-
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dus will suffice to make the diagnosis. The use of a Placido’s disk will
also aid in determining the nature of the condition.

What are the methods employed for the detection of errors of
refraction ?

They are subjective and objective. To the subjective method belong
trial-lenses, Scheiner’s test, Thompson’s ametrometer, and others. The
objective tests are Placido’s disk, retinoscopy or skioscopy, the ophthal-
moscope, and others. In testing the refraction of an eye, especially in
yvounger people, it is always well to employ a mydriatic for the purpose
of putting tllle accommodation at rest. If this 1s not done, tonic spasm
may hide the real condition, and a proper correction of the error of re-
f'mutiﬂs cannot be obtained. Atropine, homatropine, or duboisine may
be used.

How is the refraction determined by the use of the trial-lenses?

The patient is placed at a distance of 20 feet from the trial-cards,
which are sufficiently illuminated. Glasses are placed before the eye
(each eye should be tested separately), beginning with the plus lenses.
If vision 1s not blurred when a weak plus lens is placed before the eye,
the far-point must be beyond infinity, and the condition must be one of
hypermetropia. The plus glass is increased until the test-letters begin
to be blwred. For simple hypermetropia the strongest glass that gives
distinet vision represents the amount of’ hypermetropia, and the strong-
est glass that gives distinet vision immediately after the eye has recov-
ered from the mydriatic should be preseribed. If the plus glass blurs
the wvision, a weak minus should be substituted, and a stronger minus
class placed successively before the eye until a c¢lear 1mage is formed on
the retina. The weakest glass that will correct the condition is the one
that should be given. 1In order to correct astigmatism a minus or plus
eylinder may be tried in the various meridians, and the glass selected
which will give the most distinct vision. Secheiner’s test is based on the
fact that rays of light entering two small apertures, passing into the eye,
fall on the same point on the retina in the emmetropic eye, but in the
hypermetropic or myopic eye the points are duplicated, since the rays of
licht impinge upon the retina before they come together in the hyper-
metropic eye and after they come together in the myopic eye. Thomp-
son’s ametrometer consists in the adjustment of two small flames so that
they can he changed to correspond to the different meridians of the eye.
The circles of* diffusion produced by these lights in the various forms of
ametropia indicate the refractive error. Scheiner’'s and Thompson’s
tests are but little used, because of their maccuracies.

What are the subjective methods?

Placido’s disk consists of a circular plane surface 23 em. in diameter.
In its centre is an opening of about } inch in diameter, which is sur-
rounded by concentric white and black rings, each of about # inch in
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width. Extending backward from this central opening is a short tube
of the same diameter. This instrument is employed by placing the pa-
tient’s back to the light and directing him to look into the opening in
the centre of the disk, the disk being placed at about a foot from the
patient’s face and parallel to the plane of the face. On looking through
the tube the observer sees a reflection of the disk from the cornea of the
patient. If the corneal surface is regular in its curvature, the image of
the circles on the disk will appear regular. If astigmatism is present,
the image will become oval, its shortest diameter corresponding to the
meridian of most acute curvature. If irregular astigmatism is present,
an irregular image of the disk will be produced. This test 1s serviceable
only to indicate the condition of the cornea regarding its curvature.

THE OPHTHALMOSCOPE.

What is the ophthalmoscope ?

It is an instrument devised for the purpose of examining the interior
of the eyve. It was discovered by Hl::lmhn]tz in 1851. As now con-
structed it consists of a mirror perforated in its centre, and so arranged
that lenses may be rotated into place behind the central perforation.
The mirror acts as a source of light with which to throw light into the
interior of the eyve. A portion of the licht that enters the eye is re-
flected from the retina and choroid, passes out through the pupil, and
passes through the small aperture in the centre of the mirror, entering
the eye of the observer. 'The mirror of the modern ophthalmoscope is
usually concave, with a principal focus of from 7 to 13 inches, and it is
so arranged that plus and minus lenses can be rotated into position be-
hind the small central opening. The ophthalmoscope is used to deter-
mine the refraction of the eye as well as to examine into the condition
of the interior of the eye.

How is the ophthalmoscope employed ?

There are two methods for its employment, known as the direct and
the indirect. For the direct method the source of light, which may be
a lamp or Argand burner, is placed at the side and back of the patient
on a level with the eyes. The light is reflected into the eye ]Ej:u:; the
mirror, the observer oceupying a position in front of the patient. If
both eyves are emmetropic and the accommodation at rest in both. a clear
icture of the fundus of the patient’s eye may be seen by the observer.

' hypermetropia exists, the fundus may also remain clear: the addition
of a plus lens will render the image of the fundus more distinet, and
plus lenses should be placed back of the aperture until the image of the
fundus begins to blur very slichtly. This last lens indicates the degree
of hypermetropia present. If myopia exists, a clear image of the fun-
dus of the eye will not be obtained until minus glasses are placed behind
the aperture in the mirror of sufficient strength to render parallel the
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rays of light that come from the eye of the patient. The weakest glass
that will give a clear image of the interior is the approximate estimate
of the myopia present.

How is this method applied to astigmatism ?

In the determination of refraction with the ophthalmoscope the small
vessels in the region of the fovea eentralis, or the fine stippled appearance
of the fundus in the region of the posterior pole of the eye, should be
selected as the object of which to obtain a clear and distinet image., 1f
astigmatism is present, the small vessels in one meridian will be seen to
be more distinct than vessels of a similar size which pass in another
direction. The strongest plus or the weakest minus glass with which
the vessels 1n the meridians of greatest and of least curvature can be
seen indicates the refraction of these two meridians, and the difference
between the glasses required for the two principal meridians indicates
the degree of the astigmatism.

What is the value of the ophthalmoscope in determining refrac-
tion ?

It the accommodation of the patient and of the observer is relaxed,

it may be relied upon to give results that are approximately correct.

If the accommodation is not under control, it is liable to ereat error.

What is the indirect method for the use of the ophthalmoscope ?

It consists in placing a biconvex lens of the focal distance of 23 to 3
inches between the eye of the patient and the ophthalmoscope employed
by the observer at its focal distance from the patient’s eve (Fig. 37).
The ophthalmoscope, held at a distance of 12 to 14 inches from the ob-
served eye, 1s made to reflect the light through the lens and into the eye
of the patient. The rays of light which return from the eye pass again
into the lens, and are brought to a focus at a point corresponding to the
principal focal point of the lens. This area of image is visible to and is
seen by the observer. Since it is desirable that the accommodation
should he at rest in all work with the ophthalmoscope, many occulists
employ a lens for a focal distance of 10 inches behind the ophthalmo-
scopic mirror, for the purpose of rendering the rays of light parallel as
they enter the eye from the aérial image. The direet method in the use
of the ophthalmoscope produces an image by projection, a virtual up-
right image. The uphtLu]musml}c by the indirect method produces a
true aérial image, which is imverted. The indirect method 15 employed
but little for the purpose of' determining refraction, and cannot be de-
pended upon to give an accurate estimation of the degree of refraction.

What is retinoscopy or skioscopy ?

It is the study of the conduct of the disk of light which fills the p}ﬂ_:il
when light is reflected into the eye by a plane or concave mirror. 1e
observer's eye is so placed that it may intercept the rays of’ light reflected
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from the fundus. The source of.
light is placed behind and a little
above the patient’s head. The ob-
server stations himself at a distance
of 1 or 13 m. in front of the patient,
and, holding the mirror before his
eye, reflects the light into the eye of
the patient. A circular reddish disk
will be seen to fill the pupil, which
moves in various directions as the
mirror 18 rotated on it axis. If the
patient is emmetropic, on movement
of the mirror the reddish disk disap-
pears suddenly, apparently leaving
the pupil in all its parts at about the
same time. If a plane mirror is used
and the eye is hypermetropie, the
disk ot light moves in the same di-
rection across the area of the pupil
with the mirror, followed by a rei) .
tively deep shadow. If the eye is
myopic, the image moves in the op-
posite direction, also followed by a
shadow. In determining the refrac-
tion of the eye a plus or minus lens
15 placed before the eye until the
shadow conduets itself as in emme-
tropia. The glass which produces
this condition is approximately the
one required to corrrect the error of
refraction. In examining the re-
fraction of the eye by retinoscopy
the different meridians of the eye
must be tested separately. In this
way astigmatism, if any exists, may
be detected, the difference between
the glass required to produce an
emmetropic condition in different
meridians at right angles with each
other being the estimate of the
astigmatism present. This method
of examination determines the total
astigmatism.

What is the ophthalmometer of Javal and Schiotz?

It is an instrument devised for the purpose of determining the curva-
ture of the cornea in its various meridians. It is so constructed that the
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difference between the curvatures of the principal meridians may be de-
termined and indicated in dioptres. By this instrument the corneal
astigmatism may be accurately estimated, but the total astigmatism when
lenticular astigmatism is present cannot be determined. It is an aid, in
a limited sense, for the determination of refraction.

What is the ultimate test for refraction?

The trial-lenses must be depended upon for determining the glass
which is best suited for the correction of errors of refraction in every
case, and the preseription must be given according to the results arrived
at by use of these lenses.

THE MUSCULAR APPARATUS.

Give the names of the muscles that are attached to the exterior
of the eye.

These are six in number: four recti muscles, known as the internal,
external, superior, and inferior recti; two oblique muscles, known as the
superior and inferior oblique.

What are their origin and insertion?

All of the muscles of the eye, except the inferior oblique, take their
origin from the apex of the orbit encircling the optic-nerve canal. The
recti muscles extend forward and are inserted as follows: The internal
rectus is inserted into the sclerotie at a distance of’ about 6 mm. from the
selero-corneal junction by a thin spreading tendon which extends from
the lower to the upper tangent of’ the perpendicular meridian of the cor-
nea. The external rectus is inserted 1n a like manner at the outer side
of the globe 7 to 8 mm. from the sclero-corneal junction. The superior
rectus is inserted in a like manner into the superior ],mrtim] of the scle-
rotic about 7 mm. from the sclero-corneal junction. The inferior rectus
has a similar insertion into the lower part of the sclerotic. The superior
oblique passes forward to the upper inner angle of the orbit, where it
passes through a tendinous pulley, is reflected on to the globe below the
superior rectus, and is inserted into the sclerotic a little hack of the
equator of the globe at the upper margin of the external rectus. The
inferior oblique takes its origin from the inner angle of the margin of
the orbit, passes backward and outward beneath the inferior rectus, and
is inserted into the sclerotic slightly back of the equator and beneath the
external rectus.

What is the source of the motor nerve-supply to these muscles ?

The superior, inferior, and internal recti and the inferior oblique are
supplied with motor nerve-filaments from the motor oculi: the superior

oblique, from the fourth cranial nerve ; the external rectus, by the sixth
cranial or abducens.

§—Eye,
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What is the action of the extrinsic muscles of the eye ?

The external and internal recti muscles produce the lateral movements
of the eye on its horizontal plane. The superior rectus rotates the cornea
upward and inward, turning the perpendicular meridian of the cornea
inward above; the inferior rectus rotates the cornea downward and in-
ward, rotating the perpendicular meridian of the cornea inward below ; the
superior oblique rotates the cornea downward, and turns its perpendicular
meridian inward above; the inferior oblique rotates the eornea upward
and outward, and turns its perpendicular meridian inward below. In the
production of the lateral movements the external and internal recti alone
are involved.  In upward movement the superior rectus and the inferior
oblique are employed ; in downward movements, the inferior rectus and
the superior oblique.

What are the associated movements of the globes?

They are the movements which the eyes make together for the accom-
plishment and continuation of binocular single vision. These movements
are very complex. The one of greatest consequence is that of con-
vergence, which is employed for seeing all objects within infinity. With
it are closely associated the accommodative effort and the movements of
the pupil. Convergence assists accommodation, and on strong conver-
gence the pupils become contracted.

What is necessary for binocular single vision ?

The visual axis of each eye must be directed toward the same point,
and the 1mage of the object must fall on a corresponding part of the
retina of each eye. The accomplishment of this is termed binocular
fixation. The sensorium interprets the images as one, and single vision
is the result. Deviation of the visual lines produces diplopia. The
deviation may be very slight or it may be very pronounced. In the
slightér forms the images may be fused by an effort on the part of the
muscles : in the decided forms the image is either disregarded or remains
double. The deviation may be in any direction.

How may double images be united ?

If double images are present, are of the same eolor, and are near each
other, an effort is made on the part of the eye-muscles, entirely without
conscious volition, to place the visnal lines in the direction necessary for
the fusion of the images. and diplopia will be overcome.

How can the effort be detected?

If a prism with the base up or down of sufficient strength 1s placed
before one eye, and a red glass is placed before the other eye. double
images are produced, and because of the change in the color of the
mmages and the forced perpendicular displacement the effort at fusion is
reduced to a minimum. If there exists a tendeney to deviation in the
internal or external recti muscles, the images will be displaced laterally.
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If toward the interni, the image seen through the red glass will cor-
respond to the side of the eye over which it is_placed. If toward the
externi, the images will be crossed. Where the images are found on the
side cm'mspundmw to the position of the eyes they are said to be homon-
ymous ; if crossed, heteronymous.

What are the varieties of strabismus or squint?
Apparent or false, concomitant, and paralytic.

What is apparent strabismus ?

It is a form in which the visual lines and the optic axes do not cor-
respond. The visual line usually cuts the cornea to the iriner side and a
little below the centre of the cornea, forming an angle with the optic
axis which is known as the angle . When, as in some cases of hyper-
metropia, the visual line passes to the inner side of the optic axis, the
angle « is large and the eyes appear as though they diverged. If, as in
some cases of high degrees of myopia, the visual line passes to the outer
side of the optic axis, the eyes appear to converge. In the first case the
angle « is said to be positive ; in the second case the angle @ is said to be
negatn‘

How do you differentiate between apparent or false and true
strabismus ?

If the eyes are caused to fix on an object, and are then alternately cov-
ered and uncovered, the uncovered eye describes a movement when it
first sees the object if squint be present. If the squint is only apparent,
the eyes remain stationary.

What is concomitant strabismus ?

A condition in which the tendency to deviation is real, but in which
the normal degree of rotation of the globe is present and the conjugate
movements of the eye unimpaired. There 1s no loss of’ muscle-power.
Double images are seldom observed, as the mind has become accustomed
to disregard the image formed on the squinting eye.

What are the forms of concomitant strabismus?

In regard to constancy they are divided into periodie, alternating, and
absolute ; in regard to direction, into econvergent, divergent, upw: ard. and
downward squint. Periodie strabismus is a condition in which the squint
obtains only at intervals. Alternating strabismus is a condition of con-
stant squint, sometimes with one eye, sometimes with the other. Abso-
lute strabismus is a form where one eye always squints. The terms
convergent, divergent, upward, and downward squint explain themselves.

What are the causes of concomitant strabismus ?

In the hypermetropic eye the near -point 1s carried to such a distance
from the eye that the effort at accommodation is reinforced by the effort
at convergence, and the tendency to convergence becomes confirmed in
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many cases; thus, at first periodie strabismus of the convergent variety
becomes manifest. As the case goes on without the correction of the
hypermetropia the squint becomes alternating, and finally is confined to
one eye. Hypermetropia is instrumental in producing probably 90 per
cent. of the cases of convergent strabismus. Divergent strabismus is
probably also produced by an unconscious effort on the part of the indi-
vidual to avoid using convergence, as the near-point is already too near
to the eye in the myope, the individual whose class presents the greater
number of cases of concomitant divergent strabismus. Inequality in the
vision of the eyes, irregularities in the surface of the cornea, or opacities
of' the cornea, cataractous conditions of the lens, and other conditions in
which imperfect vision obtains, serve to produce a certain number of
cases of strabismus of all varieties.

What is meant by the term * heterophoria " ?

A tendency to the deviation of visual lines which does not result in
decided strabismus, but which, from the effort on the part of the eye-
muscles to properly adjust the eyes for the visual acts, often produces
headache and other disturbances of’ a very annoying character.

How is this detected ?

The test for the detection of' fused double images reveals the presence
of this condition, and its amount may be measured by the employment
of prisms which serve to superimpose or to bring the images on the
proper level, as the ease may be.

What is the treatment of concomitant strabismus and of hetero-
phoria ?

When symptoms of the production of strabismus first become mani-
fest a correction of’ the error of refaction may often prevent its develop-
ment.  Appropriate glasses should be fitted to the eves and the patient
made to wear them constantly. Strabismus which has already become
alternating may sometimes be corrected by this simple procedure.
Where this will not suffice operative procedure is usually necessary.

At what age does strabismus make itself manifest ? and what
are its effects on vision ?

It usually develops in children between the ages of two and eight
yvears, or during the time in which near vision is beginning to be em-
ployed very constantly by the individual. If the eves are tested shortly
after the first evidence of strabizmus is manifest, the vision seems to be
about the same in each eye. When the strabismus is confirmed it is
found that the squinting eye has less acute vision, as a rule, than its fel-
low, and if squint has been present for a number of years the vision in
the squinting eye becomes greatly reduced. A strabismus established
at the age of five often shows vision reduced to counting fingers at a few
feet when the individual reaches adult life. This loss of' vision is termed
““ amblyopia from non-use,”’ asit is thought that by disregarding the im-
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age formed on the retina of the squinting eye the acuity of vision does
not develop.

When should the operation for strabismus be performed ?

Many operators are of the opinion that the patient should not be
operated upon before he has reached the age of six or seven years;
others are of opinion that it should be corrected by operative measures,
if necessary, as soon as the strabismus has become confirmed. Since it
has been observed that strabismus sometimes corrects itself’ before the
individual reaches the age of ten or twelve years, and since there is
greater danger of over-correction by operation in young children, it is
probably wiser to wait until there can be no doubt of the permanent
nature of the condition before operating.

What are the operations for the correction of strabismus?

Tenotomy of the muscle acting in the direction of the squint, and in
some cases advancement of the tendon of’ its opponent, are necessary.

What instruments are necessary in the operation for strabismus ?
A stt}]]) speculum, fixation forceps, strabismus scissors, two strabismus
hooks, thread, needles, and needle-holder.

Describe the operation of tenotomy for correction of strabismus.

The operation may he subconjunctival or open. The subconjunctival
operation is done as follows : Cocaine or ether may be employed. The
stop speculum is introduced to separate the lids, and the conjunctiva and
subconjunctival tissues are grasped by the fixation forceps at the lower
margin of the tendon at its insertion. This will he found for the inter-
nal rectus at a distance of 6 mm. from the sclero-corneal junetion, at the
inner lower part of the eye, at an angle of 45° from the horizontal me-
ridian of the cornea, and at & mm. for the externus on the same angle
to the outer side. With the scissors the conjunctiva and subconjunc-
tival tissues are divided with one snip, and the opening continued along
the selerotic far enough to divide the thin aponeurosis of connective tissue
which is attached to the borders of the tendons. A strabismus hook 1s
then passed through the small opening, the pomnt always being pressed
acainst the sclerotie, and brought up beneath the tendon of the muscle.
The fixation forceps are removed, and the tendon divided between the
sclerotic and the strabismus hook close to the sclerotic.  The hook should
be passed again, to be sure that all fibres of the tendon are divided.
When this has been accomplished, the strabismus hook may be drawn to
within 1 mm. of' the margin of the cornea beneath the conjunctiva.

How is the open operation performed ?

The conjunctiva is seized with the fixation forceps over the centre of
the insertion of the muscle, and a vertical incision made through the
conjunctiva at this point, running parallel with the perpendicular
meridian of the cornea when a tendon of the lateral muscles is to be
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Fia. 38. Fia. 39.

Strabismus Secissors. Fixation Forceps.

divided. The tendon at the middle of its insertion is then seized and a
small opening made through it. The strabismus hook is then passed so
as to eateh up either the upper or lower half' of the tendon, and each is
divided successively. The conjunctival opening in the subconjunctival
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Fig. 40.

Strabizmuzs Hook.

and in the open operations 18 usually closed with sutures to prevent in-
fection.

What effect may be produced by the operation of simple te-
notomy ?

A deviation of from 13° to 20° may often be corrected by simple
tenotomy. It often occurs that the operation must be divided between
the two eyes, as excessive motility inward often exists in each eye. The
extent of the operation may be somewhat limited, a small effect being
produced by simple division of the tendon; a greater effect by division
of tllle thin aponeurosis of Tenon’s capsule attached to the borders of the
tendon.

What is the operation for advancement of the tendon of a
muscle in strabismus ?

This operation is performed for the purpose of exageerating the effect
of a simple tenotomy. The open operation of the opponent of the
tenotomized muscle is performed. The conjunctiva next to the cornea
is dissected up and sutures are passed. These are three in number—a
central, one a{mve, and one below, each passing through the margins of
the musele, the conjunctiva. and Tenon’s capsule, beginning at a distance
usually of 4 inch from the insertion of the tendon. The sutures are then
tied, after first having removed a small piece of the tendon. The mid-
dle is first tied and tichtened, and then the lateral sutures, until the de-
sired effect 18 reached.

What are the varieties of heterophoria ?

Esophoria, or deviation inward; exophoria, or deviation outward ;
hyperphoria, or deviation upward.

What is the treatment of heterophoria ?

Not infrequently the condition may be remedied hy a simple correction
_ of the error of refraction. When this does not suffice, an attempt may

be made to relieve the patient by combining a prism with the }uns of
proper strength to correct the deviation, with the base placed outward
in esophoria, inward in exophoria, and downward in hyperphoria. If
the heterophoria is excessive, it becomes necessary to perform a partial
or complete tenotomy of the stronger museles, and In some cases to
advance the opponent.
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‘What is paralytic strabismus ?
A deviation of the eyes caused by paralysis of one or more muscles.

How may we differentiate between concomitant and paralytic
strabismus ?

If the eyes are made to follow the movements of an object in various
directions, in concomitant strabismus both eyes will move to the same
extent and their movements will not be restricted in any direction. In
paralytic strabismus the movement of the affected eye will be restricted
m the direction of the action of the paralyzed muscle. It in eoncom-
itant strabismus the fixing eye is covered and the squinting eye is caused
to fix the object, it will be found that the deviation of the first eye is the
same as that of the squinting eye. In paralytic strabismus the deviation
of the non-squinting eye, when it 1s covered and the squinting eyve made
to fix the object, is greater than that of the squinting eye. In other
words, the secondary deviation in concomitant strabismus equals the
primary deviation; in paralytic strabismus the secondary is greater than
the primary.

‘What is the cause of paralytic strabismus ?

Traumatism, syphilis. tabes dorsalis, tumors and hemorrhages in cer-
tain parts of the brain, diphtheria, inflammatory processes at the apex
of the orbit, and peripheral neuritis resulting from poisoning with alco-
hol, tobacco, ete.

How is paralytic strabismus classified ?

Usually according to the nerve affected; sometimes according to the
muscles or muscle affected.

What are the symptoms in paralysis of the third or motor
oculi?

This nerve supplies the levator palpebrae superioris, the internal, infe-
rior, and superior recti, and the inferior oblique. When these are para-
lyzed the liL{ droops and the eye turns outward and a little downward.
The sphincter of the iris is supplied by the third, and in paralysis of
this nerve the pupil becomes dilated. The dropping of the lid often
causes such pronounced closure of the eve that the eveball itselt’ ecan be
seen with difficulty. Diplopia exists, the images being crossed. The
image of the squinting eye is on the opposite side and slightly higher,
its apex turning a little inward above. The outward and downward
movements are preserved.

What areqthe symptoms in paralysis of the sixth or abducens
nerve 1

As only the external rectus is affected, the eye turns inward, pro-
ducing a convergent strabismus. Double images result, the image of
the affected eye being on the same side or homonymous. Diplopia is
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most marked when the object is passed in the direction of the action of
the paralyzed muscle. The image is upright.

What are the symptoms in paralysis of the superior oblique ?

Since this muscle helps to rotate the cornea downward and outward,
the cornea passes upward and a little inward. The diplopia 1s most
marked in the direction of the action of the muscle, as is the rule in all
cases of paralysis. The images are homonymous, the apex of' the image
inclining a little inward above.

What is the treatment of paralytic strabismus?

Treatment must be directed to a correction of the cause. Since syph-
ilis is the most frequent cause, its possible influence must be caretully
inquired into and antisyphilitic remedies given 1if 1t exists.  Paralysis
from diphtheria usually follows some two or three weeks after the
pseudo-membrane in the pharynx has disappeared, and generally disap-
pears spontaneously in from three to six weeks. Operative procedure 1s
only }i:-ermissihle when the paralysis has lasted for a long time and 1s not
complete.

‘What is ophthalmoplegia externa?

A condition where all the extrinsic muscles of the eye are paralyzed.
- What is ophthalmoplegia interna ?

A condition in which the internal muscles of the eye—i. e. the musele of
accommodation—and the sphincter of the iris are paralyzed. These are
sup]l::llled from the motor oculi, but may become paralyzed independently
of the extrinsic muscle.

What is the treatment of ophthalmoplegia externa and interna ?

Treatment must be directed to the cause. It is often unsatisfactory
regarding the external muscles, but recovery of function of the internal
muscles 18 the rule.

DISEASES OF THE ORBIT.

What are the contents of the orbit ?

The eyeball, Tenon’s capsule, the ocular muscles, the optic nerve,
nerves, blood-vessels, and the orbital fat. The orbital fat is a cushion
of adipose tissue which assists to support the globe in its position.
What inflammatory diseases is the orbital tissue subject to ?

Orbital cellulitis is the principal form. It is produced by traumatism,
erysipelatous infection, and also at times accompanies la grippe.

What are the symptoms of orbital cellulitis?

The patient usually experiences considerable pain, which he refers to
the side of the head and orbit. The eye becomes prominent, and sooner
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or later, as the inflammation proceeds, the pus which usually forms finds
an opening into the conjunetival sac or on the surface of the lids.

What is orbital periostitis?

An mflammatory condition affecting the periosteum, usually at the
margin of the orbit. Caries of the bone in the vicinity involved some-
times oceurs, and a suppurating sinus opening on to the face may result,
and continue to discharge pus and débris for a long time.

What is the treatment of these two affections?

In orbital cellulitis free drainage by incision must be established at the
earliest possible moment, escape being given to all pus that may form.
Orbital periostitis is treated as periostitis is in other parts of the body.

What tumors are found in the orbit?

Solid and eystic tumors are met with. Sarcoma, earcinoma, neuroma,
exostoses, and polypoid growths from the ethmoid cells are the principal
forms.

What is the treatment of tumors of the orbit ?
Removal at the earliest possible date.

What are the cystic tumors met with in the orbit ?

Echinococeus, dermoid and cystic tumors, :
The treatment employed in these cases is evacuation of the contents
and removal or destruction of the walls.

‘What is pulsating tumor of the orbit?

It is usually due to an arterio-venous intercommunication taking place
in the cavernous sinus, whereby the veins and arteries in the orbit be-
come abnormally distended and pulsation ensnes. It is usually the result
of traumatism.

What is exophthalmic goitre ?

It is a disease due to a disturbance in the sympathetic nervous system
in which the action of the heart is greatly aceelerated, the thyroid gland
becomes enlarged, and the eyes protrnde. The upper lid becomes some-
what retracted, particularly when the patient looks downward, making
the appearance of the projection of the globe more pronounced. In
exaggerated cases it becomes impossible to close the lids over the globe,
and uleeration of the cornea from exposure results.

The treatment is directed mainly to the general condition. If ulcera-
tion from exposure is liable to ensue, the eyve may be protected by the
employment of a bandage, or the palpebral fissure may be made some-
what shorter and narrower by ﬁ'ﬁﬁlilﬁlliﬂg the edges of the lids at the
outer canthus, stitching them together, and permitting them to heal.
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REMEDIES AND FORMULA.

What are the antiseptics used in the treatment of diseases of
the eye ?

Mercuric bichloride is the most serviceable. Hydrogen dioxide in a
two-volume solution may be employed in suppurative processes with good
results. Creoline in a 1 per cent. solution may be used, but is somewhat
irritating to the conjunctiva. Chlorine-water is also effectual in suppu-
rative conditions. Nitrate of silver is an excellent antiseptic as well as
stimulant and astringent. Alcohol and boiling water for the eleansing
of Instruments are superior to carbolic acid. Mercurie bichloride should
be used according to the following formula:

B. Mercuric bichloride, 1 part ;
Sodium chloride, 5 parts;
Aquee, 2000 to 12,000 parts.—NM.
Sig.

The stronger solutions may be employed for cleansing the lids and ad-
joining parts, the weaker solutions for dropping into the conjunctival
sac anﬁ tfor protracted bathings of the eye.

Boric acid is of little account as an antiseptic, but is aseptie, and may
be used to advantage to cleanse the eye at frequent intervals in suppu-
rative conditions in solutions of 2 to 3 per cent.

What astringent solutions are employed in diseases of the eye?
The following formulse will be found useful :

R. Nitrate of silver, or. j-XX;
: Water, 3j.—M.
Sig.

Solutions of nitrate of silver are very valuable in all cases where puru-
lent or muco-purulent discharge is taking place from the eye. It should
be applied by the surgeon, and the strength of solution used modified
according to his judgment. In mild cases of muco-purulent conjunc-
tivitis applications of a weaker solution made at intervals of twenty-
four to forty-eight honrs are very beneficial. In severe cases applica-
tions of a stronger solution made at more frequent intervals must be
employed.

B. Sulphate of zine, ar. j-ij;
: Distilled water, 3j.—M.
Sig, :

This is a stimulating and astringent collyrium, and may be employed in
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the subacute and chronic stages of conjunctivitis to drop into the eye
two or three times daily.

B. Alum, . j-i);
Distilled water, 3j.—M.
Sig.

To be used as the formula for zine.

The sulphocarbolate of zine, qulphate of copper, acetate of lead, and
chloride of zine may be used in the same proportions and in the same
manner as the qu]p]mtﬂ of zinec and alum.

A stimulant astringent of some value is a solution of tannic acid in
glycerin in the proportion of 1 part to 8. This is used particularly in

granulated lids by painting it freely on the everted lid once or twice
dtilll"!.

What are the mydriatics, and how are they used?

Mydriatics are medicines employed to dilate the pupil. Chief among
them are atropine, homatropine, daturine, duboisine, hyoscyamine. Atro-
pine is the principal one used, and is emp]ﬂ:, ed in the following solution:

K. Sulphate of atropine, 1-4 gr.;
Distilled water, 1 oz.

One or two drops are dropped into the eye at intervals of one to twelve
hours. It is used for the purpose of dilating the pupil in cases of iritis
and of paralyzing the accommodation in the determination of errors of
refraction.

In some individunals the lids are particularly susceptible to the irritating
influence of atropine. In these cases it must be discontinued and some
other mydriatic employed in its place. Care must be taken in the use
of atropine not to produce the systemic poisonous effects. A few drops
of the stronger solution placed in the conjunctival sac of a child suffices
in some cases to cause the flushed face, dry fauces, and general distressed
condition characteristic of atropine-poisoning. The passage of atropine
in solution through the nasal duet into the nose and throat, in patients
whose cases require the frequent use of atropine, produces a dryness
of the fauces which is often very annoying. This condition may be
obviated by making pressure over the lachrymal sac for a few minutes
immediately after the instillation of the drurr

Homatropine in a 1 to 2 per cent. solution is preferable for transient
dilatation of the pupil. Tts effects disappear after twenty-four hours,
1;]11]& those of atropine and the other mydriatics last from five to seven
days



REMEDIES AND FORMULZE, 125

What are myotics ?

They are remedies employed to contract the pupil. The prineipal ones
are eserine and pilocarpine :

B. Eserin. sulph., gr. sstoiv;
Distilled water, 3j.—M.

Sig.

This remedy is used chiefly for the purpose of reducing the tension of

the globe in glaucoma and in glaucomatous conditions. It is also em-

ployed in ulcerative processes of the cornea. Eserine in a strong solution

sometimes produces iritis, and should be employed with mutmn Pilo-

carpine also acts to contract the pupil, but must be used in about twice
the strength of eserine.

What local anzsthetics are employed in diseases of the eye?

The one of most value is cocaine, which is used in the form of the
hydrochlorate, and iz employed in a solution of 2 to 10 per cent. in dis-
tilled water. The anaesthesia is produced by instillations of one to three
drops into the conjunctival sac at intervals of from three to ten minutes.
The ansesthetic effect continues for from ten to thirty minutes, amply
sufficient for the minor operations performed on the eye.

What ointments are employed in treating diseases of the eye?

There are very many of these employed for various purposes. The
following formula is much used in blepharitis marginalis and in phlycten-
ular affections:

B.. Yellow oxide of mereury, gr. ij;
Vaseline, 1. —M.
Sig.

Apply to the margin of the lids twice daily, or rub into the eye once
or twice daily, as may be required.

An ointment of boric acid, 10 per cent., In vaseline 1s very service-
able, to be introduced between the lids in cases of burns from lime or
other escharotic.

Ointments of the sulphate of copper, of eserine, and of atropine are at
t-imgs employed to effect the same purpose for which their Eu}utiuns are
used.

What powders are employed in treating diseases of the eye ?

(Calomel, which is used as an antiseptic and as a stimulant in indolent
ulcers of the cornea, in phlyetenular keratitis, in interstitial keratitis, and
in a few other Cﬂnd]tlﬂn‘a} borie acid, sometimes employed to dust into
the eye in cases of conjunctivitis ; iodoform and iodol, for the dressing of
wounds. Jequirity is employed to produce an mﬂ'unnmtm}, process in
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the conjunctiva in trachoma, for the purpose of effecting the removal of
the trachoma-granules.

What medication is employed in the solid form ?

The erystals of the sulphate of copper and of alum, made smooth and
of proper shape, are employed for the treatment of granulated lids. The
method of employment imﬁ been spoken of under the head of the Treat-
ment of trachoma. The solid stick of the nitrate of silver is employed
in certain forms of ulcers of’ the lids, and by some oculists in the treat-
ment of purulent conjunctivitis. The mitigated stick of the nitrate of
silver i1s employed in a similar manner.
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ANATOMY OF THE EAR.

What constitutes the external ear?
The external ear consists of the auricle and the auditory eanal.

Name the different portions of the au-
ricle.

() Helix; () antihelix; (¢) concha;
() tragus; (e) antitragus; (f) lobule;
(g) fossa of the helix; (4) fossa of the anti-
helix. (See Fig. 41.)

Name the muscles of the auricle.

The museles of the auricle are divided
mto two sets: The first set are those
which connect it with the head. and com-
prise the attollens aurem, attrahens aurem,
and retrahens aurem.

The second set connect the various parts
of the auricle, and comprise the helicis
major, helicis minor, tragicus, antitragicus,
transversus aurie u]m and obliguus auris.

Fic. 41.

&

Describe the external auditory canal.
The external auditory canal consists of

two portions, a_cartilaginous and a bony e Auricle: « helix; e anti-
IJl}ltIUﬂ {\c\,{_,{x rltr 49 :] The car [;]L[n'”]{_n]_i-,, helix ; b, fossa of the helix; o,

fosza of the antihelix ; e, tragus;
portion is a continuation of the cartilage of B e Al
the concha and tragus prolonged inward. cha.

The cartilage is deficient in the upper and

posterior portion, where there is a layer of fibrous membrane. There
are two or three deep fissures in the cartilage known as the incisurse
Santorini. (See Fig. 43.) The bony portion is longer than the cartilag-
inous, and terminates at the membrana tympani.

What arteries supply the meatus?

Branches of the posterior auricular, internal maxillary, and temporal.
127
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Fic. 42.
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Vertical Seetion of the External Auditory Canal, Membrana Tympani, and Tympanic
Cavity, viewed in front (Politzer): a, upper osseous wall of the canal ; n, lower osseous
wall of the same ; b, tegmen tympani; ¢, osseous floor of the tympanie cavity; d, tym-
panic cavity ; ¢, membrana tympani; f, head of the malleus; g, lower end of the handle
of the malleus; o, short process of the malleus; &, body of the incus; 4, stapes in the
oval window ; k, Fallopian canal; /, jugular fossa ; m, glandular orifice in the skin of the
cartilaginous canal.

Fia. 43.

The Auricle and the Cartilaginous Part of the External Auditory Canal (left side) (Pol-
itzer): a, cartilaginous meatus; b, inner pointed end which unites with osseous part
of the auditory canal ; ¢, fissures of Santorini.
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Give the nerve-supply.
Branches of auriculo-temporal branch of the inferior maxillary nerve.

Desecribe the membrana tympani.

The membrana tympani is composed of three layers—an external der-
moid layer, middle or fibrous layer. and an internal or mucous membrane
layer. (See Fig. 44.) Inshapeitiselliptical. The eolor, though it varies,
is usually of a pearl gray. A ridge runs from above downward and back-

Fic. 44.

RIGHT
View of Outer Surface of Membrana Tyvmpani The Normal Membrana
(Gruber): A, malleus; manubrium; C, short Tympani.

process; B, the tip of the manubrinm; I,
posterior fold.

ward to the centre of the membrane. This ridee 1s formed by the handle
of the hammer. In the centre of the membrane is seen a depressed
point which is known as the umbo. Situated in the anterior and lower
portion of the membrane is seen a triangular reflex of light.  The apex
touches the tip of the handle of the hammer, whilst the base lies on the

eriphery of the membrane. Two folds may be seen passing from the
ﬂ;mclle of the mallens, the one forward and the other backward. Above
these folds is situated the membrana flaccida or membrane of Shrapnell.

Describe the middle ear, or tympanum.

The middle ear, or tympanum, is an irregular cavity situated within
the petrous bone. The cavity is bounded by (1) a roof. (2) A floor, which
corresponds to the jugular fossa and presents a small opening for the
passage of Jacobson’s nerve. (3) An outer wall. which is formed chiefly
of the membrana tympani and the ring of bone into which the mem-
brane 1s inserted. It has three openings—viz. the iter chordae posterius,
the Glaserian fissure, and the iter chordae anterius. (4) An internal
wall, which has the following parts: fenestra ovalis, fenestra rotunda,
promontory, ridge of the aqueeductus Fallopii, pyramid, in which is the
opening for the stapedius.  (5) A posterior wall, which presents for exam-
ination the mastoid cells.  (6) An anterior wall, which presents the canal

9—Eve.
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for the tensor tympani, orifice of the Eustachian tube, processus cochleari-
formis.
Describe the Eustachian tube ?

The Eustachian tube connects the tympanum with the pharynx. It
is from 13 to 2 inches in length. It consists partly of bone, partly of
cartilage, and partly of fibrous tissue.

Fic. 45. :

Right Malleus: A, from in front; B, from behind (magnified 4 diam., Henle): a, head;
b, short process ; ¢, long process; «, manubrium ; e, articular surface; f, the neck.

Name the ossicles of the tympanum.
The malleus or hammer (Fig. 45); the incus or anvil (Fig. 46); the
stapes or stirrup (Fig. 47).
Fia. 46.

- IL"L
Right Incus {(magnified4 diam., Henle): 4, inner surface ; B, view in front; 4a and Be,
body : b, short process; e, long process; d, processus lentieularis; f, articular surface
for the head of the malleus; ¢, surface which lies in contact with wall of tympanic
cavity.

Name the muscles of the tympanum,
Tensor tympani-and stapedius,
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Fic, 47.

i

& R

Right Stapes (magnified 4 diam., Henle): 4, from within; &, from in front; €, from
beneath ; &, foot-plate or habv i, c.:pltulum, i =;1111;|3ru:u1 it, posterior '-:]I.ill- OT Crus
of stapes.

Name the arteries of the tympanum.

Tympanic branch of the internal maxillary ; stylo-mastoid branch of
the posterior auricular; petrosal branch of the middle meningeal ; a
branch from the aamndmg_ﬁ_‘ pharyngeal ; a branch from the internal
carotid.

What are the nerves?

The nerves which supply the muscles are a branch from the otic
ganglion, which supplies the tensor tympani; a filament from the facial,
which supplies the stapedius. The nerves which supply the lining mem-
brane are gerived from the tympanic plexus.

Describe briefly the internal ear.

It is composed of a bony portion and a membranous portion (Fig.
48). The bony portion consists of three
parts—the vestibule, semicircular canals, Fia. 48,
and cochlea. The membranous portion 18
a sac which contains fluid and endolymph,
and has the same form as the vestibule
and semicireular canals in which 1t is en-
closed. Tt comnsists of two portions: e,
vestibular portion, which consists of two
sacs, the eaticle and the saceule ; 4, mem-
branous semicircular canals.

The arteries arve the auditory from the
basilar, the stylo-mastoid from the post-
auricular. and occasionally branches from
the oceipital.

The auditory nerve is the special nerve External View of a Cast of the Left
of the sense of hearing, and divides at  Labyrinth (Henle): f, fenestra

; : : cochle®, or round window: .,
the bottom of the internal .ml'htm'i. meatus fenestra vestibuli, or oval win-

into two branches, the cochlear and ves-  dow; b, ampulla of superior semi-
tibular circular canal; e, ampulla of pos-
1 Jll_.ﬂl. = RN terior semicirenlar eanal ; d, com-

{1"-:!1' a4 more lflﬂhl,lll.'!{l lll;‘:-‘.l'l'I],!fI{JI! f}F ti]{& mion shaft of union of these two

: ; i e} R canals; ¢, ampulla of the hori-
anatomy of the ear the :-:.tmlf.nf.‘n-_. referred = S0 sl otar canal ¢ tedce
to the volume on A‘)li'tfrfu.i'.i."?; m this series. | tus spiralis foraminosus.
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EXAMINATION OF THE PATIENT.

In examining a patient suffering from ear trouble, what is the
first step to be taken ?

Test his power of hearing. This may be done in three ways: 1st, by
the watch; 2d, the human voice ; 3d, the tuning-fork.

How is the watch employed to test hearing ?

Place the patient in a chair with closed eyelids, and bring the watch,
held at a distance, toward the ear under examination until the ticking is
heard. The distance is recorded in inches by means of a fraction. The
denominator of the fraction would be the number of inches heard by a
normal ear, and the numerator the number heard by the patient under
examination. For example, take 20 inches as the distance heard by the
normal ear, and if the patient under examination heard only 8, we would
record 1t as o%.

How is the voice employed as a means of testing the hearing
power ?7

Have the patient close his eyes, and the ear not under observation
firmly closed. Speak ordinary words, and note the distance they can be
heard in feet, expressing as before in a fraction.

For what purpose is the tuning-fork employed ?

To determine whether the deafness be due to a diseased condition of
the sound-conducting apparatus or the nerve portion. If there is ob-
struction in the external auditory canal or disease of the middle ear, the
tuning-fork placed in vibration on the frontal bone will be heard best in
the defective ear. If the deafness is due to a diseased condition of the
internal ear, the tuning-fork will be heard least distinctly in the defec-
tive ear.

Fic. 49.

Ear Mirror.
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In making an examination of the external auditory canal and
membrane, what instruments are requisite ?

First, light, which may be either direct or reflected. Daylight or arti-
ficial light may be used. In using artificial light the areand gas-burner
serves the purpose as well as any. To reflect ‘the light a hand (Fig. 49)
or head mirror is necessary. In using the head mirror one with a
ball-and-socket joint is the hest. Next, a speculum is required. Vari-
ous specula have been recommended, but perhaps the best are those

Fia. 50.

Gruber's Aural Specula.

used by Gruber and Childe (Fig. 50). For determining the mobility of
the membrana tympani an otoscope has been devised by %m"‘ln (Fig. 51).

Fia. 51.

Siegle’s Pneumatie Otoscope.
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The other instruments requisite are a curette for removing scabs, ete. ;
a cotton-holder for drying, cleansing, and making applications; a iurcepa

Fi1a. 52,

Delicate Forceps for removing Foreign Bodies from the Ear.

for removing foreign bodies (Fig. 52); a syringe, which can also be used
for the same purpose, as well as for cleansing the canal.

What methods are employed to introduce air into the middle ear?
There are three methods: I. Valsalva's method; II. Politzer's
method ; III. Catheterization of the Kustachian tube. ;

Describe Valsalva’'s method.

This consists in a forced expiration, the mouth and nasal passages
being closed. The air is forced up by this means through the Eustachian
tube into the middle ear. By means of an otoscope placed in the ear
of the patient and the ear of the physician a slight noise is heard as the

air passes against the drum-membrane.

Describe Politzer's method.

In using this method the l]mtient 1s directed to take a mouthful of
water and hold it until the physician tells him to swallow. The phy-
sician then places the nozzle of a Politzer air-bag in one of the nostrils
and holds the nose firmly pressed over it. He then directs the patient
to swallow, at the same time compressing the air-bag. In the act of
swallowing the soft palate is elevated. The air passes up through the
Eustachian tubes into the middle ear, having no other means of escape.

Describe catheterization.
There are various methods of catheterizing the Eustachian tube. The



EXAMINATION OF THE PATIENT. Faa

i
b
I

|[‘ ||||||

14. [;‘=- £

Eustachian Catheters of Hard Rubber (three sizes, 4, B, and €): 7, hard-rubber mount

of the air-bag, made to fit accurately into the large end of all catheters on the principle

of the ground joint.
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one chiefly used is as follows : The physician takes a middle-sized catheter
(Fig. 53) and introduces it into the nose with the curved portion down-
ward. He then passes it along the floor of the nose as far back as the
posterior pharyngeal wall. The curved portion is then turned inward at
an angle of 45°, and brought forward till it is felt touching the septum.
The curved portion is then made to deseribe an angle of 90°, when the

Fic. 54.

Inner View of the Right Half of the Head (antero-posterior section) (Gruber): o, supe-
rior turbinated bomne; m, middle turbinated bone: u, inferior turbinated bone:; R,
Rosenmiiller's fossa, bounded in front by the cartilaginous lip of the tube; in front of

tl}le |z:;l;l:r is the pharyngeal opening of the Eustachian tube, in which the catheter k is
placed.

mouth of the catheter, provided there be no obstruction present, will
slip into the opening of the tube. A ring is usnally attached to the
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proximal end of the catheter, so that the physician can keep himselt in-
formed as to the direction the curved portion takes (Fig. 54).

DISEASES AND AFFECTIONS OF THE AURICLE.

What are the symptoms of eczema of the auricle ?

Redness and_swelling of skin, followed by vesicular eruption, loss of
epithelium, and serous oozing ; also ite ‘hing and burning. These are the
symptoms of acute eczema. In the chronie form there is thickening of
skin, with formation of crusts and exudation of pus.

Give the etiology.

It is apt to occur in infants during dentition, due to nerve-irritation.
It may appear during adolescence, when skin diseases are most preva-
lent. We are apt to find the chronic form in old people. due, likely, to
lack of nerve-force in branches supplied to the auricle.

Give the treatment of eczema.

In the acute form some powder to relieve the itching and burning, or
the oxide-of-zine ointment may also be used. In the chronie form
stimulating applications or a preparation of tar is advisable. Crusts are -
best removed by olive oil.  Regulation of the diet is a necessary adjunet
of treatment. Tonics are also of service, such as iron, cod-liver oil, ete.

HAMATOMA AURIS OR OTHAMATOMA.

What is hsematoma auris ?

Haematoma auris is a swelling of the auricle in which there is an effu-
sion of blood between the cartilage of the auricle and the perichondrium.
It often occurs in the insane, and Is traumatic or 1diopathic In its origin.
There are swelling, fluctuation, and some pain in the growth.

What is the treatment?

It consists in the alleviation of pain and the prevention of subsequent
deformity. Some recommend the incision of the swelling.  Gruber
uses a trocar where the blood is fluid ; if it iz coagulated he makes an
incision and removes the clot. Tincture of iodine is recommended for
the thickening. Others recommend the use of cold or warm applica-
tions.

What are the new growths which have been observed affecting
the auricle ?

I. Fibroid tumors. These are usually the result of piercing the
lobule or are due to irritation from wearing an earring,

The treatment consists in their removal. They are liable to recur.

11. Epithelioma of the auricle has been observed.

Removal of the growth is the form of treatment to he adopted.
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What are other affections of the auricle ?

Syphilitic gummata and syphilitic ulcerations.

Treatment is the same as syphilis ocemrring elsewhere.

Herpes zoster of the auricle 1s rarve. Clett lobule may oceur as the
result of wearing earrings.

Frost-bite, due to extreme cold.

Treatment consists in rubbing with snow and applieation of eold.

(longenital malformation has been observed, as also congenital fistula.

DISEASES AND AFFECTIONS OF THE EX-
TERNAL AUDITORY CANAL.

Give symptoms and diagnosis of impacted cerumen.

Deafness, buzzing in the ear, and vertigo.

The diagnosis is made by means of the speculum, which reveals a
dark-colored mass lying in the canal. Tt may be hard or soft in consist-
ency, according to the ]ungth of time it has been there.

Give the etiology.

~_An increased secretion may give rise to it, as also disease of the mid-
dle ear. Catarrh of the nose and pharynx is often found associated
with it.

‘What is the treatment?

If' the mass be soft, syringing with warm water will usually suffice to
remove it. If it be hard and does not come aw ay, softening by filling the
canal with olive oil or warm water, followed by syringing, should be re-
sorted to. The forceps and curette can also be used, eare being taken
not to injure the tympanic membrane.

What foreign bodies are found in the external auditory canal?
Give the symptoms and treatment.

I. Insects, such as the ordinary fly or grub. Their movements cause
great ]mm and they are best removed by means of the syringe.

I "&cfrutﬂ.ble parasites. The aspergillus nigricans and aspergillus
flavescens are the parasites most usually found. They give rise to itch-
ing, pain, dizziness, and difficulty of hearing. On examination they
appear as yellowish or black spots. The disease may be acute or chronie
{{ ‘1gs. 55, 56).

The treatment consists in first removing the parasite, which can be
effected by the use of the syringe and warm water. Then fill the eanal
with aleohol and dry with wtt-:m By adopting this procedure ever
second or third day the growth is usually destroyed. Buck recommends
nitrate of silver, 60-120 grs.—3j.

Other fnrcign bodies, such as beads, buttons, ete., are sometimes found
in the external auditory canal. These may give rise to deafness, buzz-
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e, and dizziness. By means of the mirror and speculum they are
easily recognized. They are best removed by syringe and warm water.

F1a. H6.

———

Aspergillus.

Should this means fail, then the blunt hook or forceps may be used, but
with caution.

INFLAMMATIONS.

How does diffuse inflammation of the external auditory canal
show itself?

As acute, chronie, primary, or consecutive. The latter form oceurs
usually in connection with middle-ear disease, and is secondary to that
disease. As a primary disease it is due to traumatic or mechanical
causes or to the presence of mmitating substances.

What are the symptoms ?

Pain, moderate or severe, intensified by pressure on the ear and by
movements of the jaw; itching and tinnitus may also be present. On
examination the canal presents a whitish appearance, due to the exfoli-
ation of epithelium. After this is removed by means of the syringe and
warm water, the canal appears reddened and narrow, and is painful
when touched with a probe. In the chronie form there is but slight
pain, some discharge, and a feeling of itchiness.

What is the prognosis?

_ The prognosis, it the disease remain uncomplicated, is favorable, the
inflammation subsiding in the course of a few days.

What isﬁle treatment of diffuse inflammation of the auditory
canal ?

Leeches may be applied in front of the tragus. Syringing with warm
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water and scarification in the early stages are very beneficial. The gela-

tin preparations of morphine and opium used by Gruber give relief.

 Poultices may also be used. In the chronie form eleansing of the eanal

by means of warm water and insufflations of borie acid are recommended.

Solutions of nitrate of silver are sometimes useful. The application of

tilizmhylun ointment on a plug of eotton i1s recommended by Buek and
Yease.

What are the causes of circumscribed inflammation of the exter-
nal auditory meatus—viz. furuncles and boils ?

Discharges from the ears and irritation from foreign bodies. It usually
attacks adults, and oceurs in the spring and autumn. Angemic and de-
bilitated subjects are apt to be affected. It oceurs also in women suffer-
ing from menstrual disorders.

‘What are the symptoms ?

Pain, which may be severe or moderate, and which may extend up
the side of the head, and may be intensified by pressure on the auricle
and by movements of the jaw. Deafness may i;e complained of, as also
buzzing. There may be one or several furuncles. They usually attack
the cartilaginous portion of the ecanal. On examination swelling and
redness may be noticed, which increase until rupture ensues. The pa-
tient may also have febrile disturbaneces.

What is the treatment?

Incisions throngh the swollen and painful portions. For this purpose
the use of an ansesthetic or the instillation of a solution of coeaine is
necessary. After the incision has been made syringing of the canal
should be done. Poultices are beneficial, as also are warm instillations
and anodynes. Painting the canal with carbolic acid in glyeerin (1 : 30)
has been recommended, or boric acid in alecohol. Attention to the gen-
eral health, diet, ete. 1s necessary.

What is diphtheritic otitis externa ?

An inflammation of the walls of the meatus, with the formation of a
false membrane of a whitish color. It is of rare oceurrence, and then
usually as a complication of diphtheritis of the throat and middle ear.
Primary diphtheritis has been observed during epidemics of diphtheria.

What are the symptoms?

In the primary form there are deafness, buzzing, and a sense of ful-
ness in the ear.  When it is secondary to diphtheria of the throat and
middle ear, the pain is but slicht or entirely absent. On examination
there is seen a false membrane, which when removed leaves a bleeding
and tender surface. The primary form usually ends in recovery, whilst
the secondary may be followed by ulceration of the membrana tympani, -
destruction of the ossicles, and caries of the temporal bone.
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‘What is the treatment ?

The treatment consists in the use of antiseptics. The membrane
should not be forcibly removed. Instillations of ]|i11m~ water, followed by
syringing with a solution of borie acid, help to loosen the membrane.
The surface may be brushed over with a solution of carbolic acid in
olycerin or horic acid in alcohol.

Describe exostoses and hyperostoses of the external auditory
canal.

Exostoses and hyperostoses are usually situated at the outer portion
of the osseous meatus or on the inner }}urtiun near the membrana tym-
ani. They may be single or multiple, and have either a pedicle or
road base. 'They are congenital or aequired. They do not cause dis-
turbances of hearing unless they block the lumen of the meatus. On
examination they appear as whitish prominences, and on probing are
found to be firm and hard.

What is the treatment ?

(Cleansing of the canal beyond the growth, especially if there be sup-
purative middle-ear disease. If they cause a stricture, dilatation may
be resorted to by means of metal plugs. When the canal is narrow and
deafness is present, as well as pain, removal of the growth often becomes
necessary. This may be effected by the gouge or mallet or the dentist’s
drill, which is preferable. The galvano-cautery may also be used. Ope-
rative interference is rarely required.

What other affections of the meatus oceur sometimes?

1. Syphilis may affect the meatus, showing itself in the forms of ulcer-
ation and eondylomata.

The treatment consists in local and constitutional measures.

II. The meatus may be the seat of enchondroma, osteoma, sarcoma,
and epithelioma.

III. The meatus may oceasionally be found absent as a result of uleer-
ative inflammation of the walls. and a subsequent union of the walls by
means of granulation-tissue. The atresia may be osseous or fibrous.

The treatment consists in the division or excision of the septum and
dilatation by means of leaden pegs.

DISEASES AND AFFECTIONS OF THE MIDDLE
EAR OR TYMPANUM.

What are the causes of middle-ear disease ?

Changes of temperature, exposure to cold air, bathing where the ear
becomes filled with cold water, and foreign bodies causing irritation.
Disease of the middle ear may also oceur as a sequel to other diseases,
such as-searlet fever, measles, diphtheria, typhoid fever, ete. Nasal
catarrh and adenoid vegetations are also frequent causes.
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What are the symptoms of acute catarrh of the middle ear ?

Pain, which is intensified by the movements of the jaw or any mus-
cular exertion or pressure over the tragus, noises in the ear, deafness,
and dizziness. (Sn examination slicht redness of the membrane is
noticeable, which increases as the inflammation spreads. If consider-
able exudation be present, there is bulging.

In what does treatment consist ?

Application of leeches to the tragus, filling the canal with warm water,
and hot applications will relieve the pain and bulging. Paracentesis:
the incision should be made downward between the handle of the ham-
mer and the periphery of the membrane in the lower posterior quadrant
(Fig. 57). If the pharynx or nose be affected, it El!l]{)uld also receive

F1a. 57.

Paracentesis KKnife.

treatment. To remove abnormal secretions inflation of the tympanie
cavity should be resorted to by means of Politzer's method, which has
been already deseribed.

What are the symptoms of subacute catarrh ?

Pain, which may be present in some cases, but which when present 1s
not so severe as in the acute inflammation. This non-severity of the
pain is one of the distinguishing points between this form of the inflam-
mation and the acute. The patient is hard of hearing, but this is merely
temporary; the attacks occur frequently. On examination the trans-
varency of the membrane 18 seen to be lost, and it 1s sometimes vascular.
'he light spot, which is triangular in shape with its apex at the extrem-
ity of the handle of the malleus. is found absent or smaller than is
usual. Hearing is impaired, and with the tuning-fork bone-conduction
18 better than the aérial.

‘What are the causes ?

Bad nutrition, prolonged bathing, and diseases of the naso-pharyn-
ceal membrane extending to the middle ear. It is most apt to oceur
in children.
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In what does the treatment consist?

Look after the hygienic condition of the patient: toniecs, regulation
of diet; inflation of the tympanmm by means of Politzer's method;
removal of enlarged tonsils or adenoids, and treatment of the naso-
pharyngeal mucous membrane by means of astringents ; cleansing of the
nose by Dobell’s solution when necessary,

Describe hemorrhagic inflammation of the middle ear?

It is a rare disease, and is characterized by severe pain, which lasts
but a few hours and is followed by hemorrhage through the membrana
tympani. It is a severe form of acute inflammation. Hemorrhage into
the membrana tympani has been observed after the use of the nasal
douche ; 1t 18 also due to traumatism.

What is the treatment ?

(Cleanse the auditory canal from blood if perforation has already
oceurred. If it has not occurred, leeches should be applied. These
sometimes abort the disease. Pus does not usually form, and the blood
is gradually removed.

Into how many forms is chronic non-suppurative inflammation
of the middle ear divided ?

It may be divided into two forms: (1) the catarrhal and (2) the pro-
liferous.

What are the pathological changes which may occur ?

There may be collections of mucus or serum in the tympanic cavity,
with hypertrophy of the mucons membrane and filling of the cavity with
lymph. In the proliferons form, or where both are combined, there
may be formation of connective tissue, filling up the tympanum. Anky-
loses of the ossicles and adhesive bands in the mastoid cells may be
present. The membrana tympani is sometimes found adherent to the
walls of the labyrinth, and atrophy and fatty degeneration of the ten-
sor tympani may exist.

What are the causes?

Various diseases may give rise to it, such as syphilis, bronchitis,
measles, searlet fever, ete., and the inflammations of the naso-pharyn-
weal mucous membrane. Repeated attacks of acute inflammation may
also oceasion it.

What are the symptoms ?

The patient will complain of a feeling of stuffiness in the ear, and of
noizes in the ear, which may be of a varied character. such as the roar-
ing of the sea, the chirping of birds, or musical sounds. He also may
complain of his throat. The hearing is impaired, the patient hearing
better in a noise. On testing with the tunmg-fork bone-conduection is
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found better than aérial. On examination with the speculum opacities
of the membrane may be seen, and the light spot will be found altered
or absent. The membrane will be found rigid and retracted. To test
the mobility of the membrane we make use of Siegle’s otoscope, with a
syringe attachment for exhausting the air. The Eustachian tuf))e 18 often
affected, it being impossible sometimes to drive air through the tube.
The naso-pharynx is usually also affected. In the proliferous form of
inflammation there are no changes in the naso-pharyngeal region ; there
18 no catarrh of’ the tympanum ; the drumhead 18 more sunken, and the
tinnitus aurinm more pronounced. In some cases the hearing is better
on clear, dry days, and worse on wet ones,

In what does the treatment consist ?

The treatment is not altogether satisfactory. Constitutional treatment
is requisite, such as the administration of tonics. Regulation of the
diet and hygienic treatment are of importance. Care of the skin by
means of daily bathing and rubbing, as also proper clothing. In catar-
rhal cases the treatment of the naso-pharyngeal spaces is requisite.
Eixcessive secretions should be removed by means of Dobell's solution
or other cleansing solutions. Hypertrophies should be removed or cau-
terized, as also enlarged tonsils and adenoid vegetations.

The treatment of the Kustachian tube and tympanum by inflation is
of great importance. For this purpose we make use of the Kustachian
catheter and Politzer's method. 'T'his inflation should be carried out
daily if possible. Mild astringent solutions in eatarrhal cases, foreed
into the tube by means of the air-bag, are sometimes found serviceable.
For dilating strictures in the Eustachian tube bougies are recommended
by some authors. Exhaustion of the air in the auditory canal by means
of a plug of eotton is useful in lessening the retraction of the drum. Tin-
nitus aurium is often relieved by this method.

What are the pathological changes which occur in acute puru-
lent inflammation of the middle ear?

There is hyperaemia of the mucous membrane, cellular and serous in-
filtration of the connective tissne, and exudation of pus into the tympanie
cavity. The mucous membrane appears red and swollen. Perforation
of the drum occurs in the greater number of cases. The mucous mem-
brane of the tympanum, Eustachian tube, and mastoid cells is usually
affected by these tlhm]ges.

What are the causes of this disease ?

It may oceur as the result of cold, as the result of traumatism, or from
an extension of inflammation from the naso-pharynx. It may occur in
the course of various diseases, such as measles, small-pox, scarlet fever,
diphtheria, ete,

What are the symptoms ?
Pain which may shoot over side of head: it is usually most severe at
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night, and is lancinating in character; noises in the ear, such as hissing,
roaring, ete. ; a feeling of fulness in the ear; fever may be present or
tlhaent the thermometer often showing a tempemture of 100°-103° F.
Deglfne*“::; 18 present, and increases as the tympanic cavity becomes filled
with pus. The pressure from secretion may press the secondary mem-
branes inward, thereby paralyzing the auditory nerve.

To test whether the conducting power or the nerve is affected, the
tuning-fork will aid in the diagnosis. When placed on the forchead it
will best be heard in the affected ear if the [’l.lll‘ﬁllﬁtltll’." apparatus be alone
at fault, and in the unaffected ear if the nerve portion be affected. On
examination with the mirror and speculum the membrane appears at
first slichtly injected. This, however, increases to a general redness,
and the membrane loses its transparency. The position of the mem-
brane may be altered. 1t may be flat throughout its whole extent, or,
if there be considerable exudation, it will bulge forward in certain por-
tions. Its mobility is destroyed. Very often on auscultation, if the
Eustachian tube be open, we can hear moist bubbling riles.

Perforation takes place in the majority of cases, and is followed by
almost instant relief, the pain ceasing and the sense of fulness disap-
pearing. The secretion then pours out, and is very profuse at first. It
gmduall;-, ceases and the perforation heals,

What is the duration of the disease ?
It is variable: four weeks where the perforation is small; where the
perforation is large it may last three or four months.

By what causes may the disease be prolonged?

By a low state of’ the general system from other diseases. Inflamma-
tion of the mastoid may be present and keep up the tympanic inflam-
mation. Otitis externa may develop secondarily and keep up tympanic
congestion, also interfere with drainage, and thus prolong tile disease.
Granulations sometimes :lm'elﬂ]la in the course of this disease, and serve
to keep up the trouble ; hence they should be early recognized and prop-
erly treated. Ulceration may occur, often deatlmu a portion or even
the whole of the membrane. I'IIEI]II]Elth 1s apt to utLur though it is a
rare complication.

For what diseases are we apt to mistake it ?

In the earlier stages for catarrhal inflammation. The most common
form of error is, however, in considering the disease in the early period
as a neuralgia. The congestion, %Wﬁ]lmw ete. point, however, to inflam-
mation of the tympanum. Perforation is present, which can be detected
by the eye or by inflation.

What is the prognosis?

In healthy persons usually favorable with proper treatment. Where
there are present general diseases, the prognosis is not so favorable. If
the perforations oceur early the prognosis, as a rule, 18 good.

10—Egye.
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What is the treatment ?

In the early stages local applications for the relief of pain. Dry heat,
applied by having the patient rest his head on a bag of hot salt or bran,
is often soothing. Politzer recommends a piece of linen folded several
times, dipped in tepid water, applied over the ear and covered first with
oiled gilk and then with a dry silk handkerchief. This is to be changed
several times a day. The patient should be kept in the house or in bed
if’ there be febrile disturbance present. When there is bulging of the
membrane and perforation has not taken place, paracentesis is indieated.
This is usually seen in the posterior lower quadrant. The tympanie
cavity should be cleaned of the secretion by inflation, either by Politzer’s
method or by catheterization. The meatus should then be syringed with
warm water and dried with absorbent cotton. This should be followed
by the insufflation of borie acid, which acts as an antiseptic. If the dis-
charge continues, we must then resort to astringents, such as zine sul-
phate, 1: 300, ete. A few drops of an astringent solution is poured into
the meatus, allowing the patient to retain it for about ten minutes. This
can be done daily, or even twice daily if necessary. If granulations de-
velop, these should be touched with nitrate of silver by fusing a little on
a probe and then making the application.

Should otitis externa arise during the course of the disease, it should
also receive treatment by antiseptics and fomentations. Should the
walls of the meatus be swollen to such a degree as to prevent the free
discharge of pus, a tube should be passed beyond the swelling and the
ear then syringed.

The mastoid tenderness requires no direct treatment. If it becomes
decided, however, active measures must be resorted to.

What are the causes of chronic purulent inflammation of the
tympanum ?

It may develop from an acute inflammation or primarily. Rarely it is
developed secondarily to an inflammation of the meatus. Secarlet fever
and tuberculosis are the most common ecauses, then typhoid, variola,
measles, ete. :

Give the pathology of this disease.

There are two distinet pathological conditions in this disease, the
one a swelling and hypertrophy, the other a thinning of the mucous
membrane and submucous tissues. The thickening consists in an infil-
tration : this is followed by the development of connective tissue, which
may take place either in the submucous tissue or over the free surface of
the mucous membrane. In the condition acecompanied by thinning the
normally existing tissue disappears and is not reproduced. The newly-
developed inflammatory products do not become organized, but are thrown
off in the discharge.
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What are the symptoms of chronic purulent inflammation ?

There is discharge, which may be purulent, muco-purulent, and some-
times tinged with blood. It may be profuse or slight, and sometimes
dries up in the meatus. Deafness is present, which may be extreme
or moderate, depending on various t::ml&itimm, such as the hypertrophy
of the membrane, the loss of tissue, and the amount and position of
the secretion. Noises in the head are not common symptoms, but pa-
tients may complain of weight in the head, with mental depression or
an obstinate headache. On inspection the appearances vary much.
When there has been profuse suppuration the epidermis often appears
white and ulcerated. Tlllem may be stenosis, or we may find granulations
on the walls of the canal. Exostoses are occasionally found in the bony
meatus. Perforations are found in all parts of the drum-membrane.
They are very frequently found in the anterior lower guadrant, some-
times a number of perforations, and they may vary in size from a pin’s
point to complete destruction of the membrane. In shape they are oval
and elliptical. In severe forms of the disease the ossicles may be found
absent, due to ulceration of their ligamentous attachments. The cavity
of the tympanum is then exposed to view, and we can make out the pro-
montory, the openings of the fenestra rotunda and fenestra ovalis.
Provided we have carefully cleansed the auditory canal, perforations are,
as a rule, easily recognized. Valsalva's or Politzer's method will give the
perforation whistle, which is a sure indication that a perforation is
present. The appearances of the mucous membrane vary. It may be
cedematous, dﬂrl{ red, pink, smooth, or eranular.

Is one apt to make a mistake in diagnosing a perforation?

Yes. An inexperienced eye may often mistake a cicatrix for a perfora-
tion, especially where the cieatricial fissue 1s so0 thin as to escape detec-
tion. Auscultation will give us the whistling character of a perfora-
tion.

In testing the hearing what degree of deafness is found ?

Deafness accompanies every case, but varies. [f the perforation is
small, if there is but little swelling or thickening to diminish the mobility
of the membrane and ossicles, if' the stapes is freely movable in its
membrane, and if the nerve-structures are intact, the loss of functional
power is but slight.  If the conducting mechanism is covered with swollen
tissue. deafness is present to a marked degree.  Where the drum-mem-
brane is destroyed the amount of’ deafness depends upon the condition
of the stapes, provided the nervous parts are intact. A fair degree of
hearing 1s present if the stapes remains in good condition. Total deaf-
ness is found only where the labyrinthine structures are affected. The
tuning-fork, placed on the forehead, is usually heard loudest in the
affected ear.
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What isqthe course of chronic purulent inflammation of the middle
ear ?

It depends chiefly on the local changes in the ear, on the condition of
the naso-pharynx, and on the general health. For description, cases can
be divided into three classes:

The first class is where there is merely simple suppuration present. In
these cases the suppuration may cease of itself’; in tubereulous patients
the discharge may continue indefinitely or even last throngh the whole
course of life.

The second class of cases is where there is granular suppuration of the
mucous membrane. This runs nearly the same course as the preceding,
except that it is more tedions,

The third elass is where there are complications present. These may be
retained secretions, polypi, caries and necrosis. mastoid disease, and disease
of the labyrinth. These must first be got rid of before any cure can re-
sult. By appropriate treatment one should endeavor to reduce the case
to one of simple inflammation. Having done this, the further course of
the disease depends upon the nature of” the perforation. Where condi-
tions are favorable a cieatrix forms, and hence a eure.

What is the prognosis of chronic purulent inflammation ?

This depends upon its nature, whether it be simple or complicated.
If simple and the naso-pharynx is properly attended to, as well as the
ceneral health, the inflammation can generally be reduced and the dis-
charge cheeked. [If the perforation closes. a eure can generally be said
to be effected. Where there is granular suppuration the prognosis is
not so good. In tuberenlar cases it is uf«*naltv very diffieult to check.

In complicated cases the prognosis depends to a great extent upon the
nature of the complications and our ability to get rid of them. The
prognosis as regards the restoration of hearing-power depends upon the
condition in which the parts are left after the inflammation has sub-
sided. The prognosis as regards life is favorable, so long as none of the
fatal complications make their appearance. These are meningitis,
phlebitis, thrombosis of the sinuses, and pysemia.

What is the treatment ?

The first step consists in cleaning of the cavity. This is effected by
means of the syringe or douche ; the fluid should be warm. Antiseptic
solutions, such as earbolic acid, borie acid, ete., are useful. Where the
drum-membrane 1s wholly destroyed, syringing is often ineffectual in
removing completely the masses of secretion. Inflation by means of
Valsalva's :mt{ Politzer's method or cauterization is of service in help-
ing to remove the secretions from the deeper portions of the meatus.
Suction by means of Siegle’s speculum has been recommended. This
instrument sometimes produces congestion. There are some cases in
which it is found necessary to pass the point of a syringe into the
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tympanum to remove the secretion. This can be done by attaching
a small eanula to a syringe and passing the end within the leiUI‘:It]UI]
Politzer has found syringing through the Kustachian tube sometimes
useful. The largest-sized catheter should be used, and a syringe
attached to its end. Where there is swelling of the Kustachian tube
the small elastic catheter can be passed through the Eustachian catheter
into the tympanum, and the tympanum thus syringed. This method is
not wholly devoid of danger, and great caution should be exercised in its
use. After syringing the ear it should be thoroughly dried with
absorbent cotton. Local medication should then be adopted in the form
of powder, liquids, or medicated cotton for the purpose of checking the
secretion. Borie acid in simple cases, applied by means of an insufflator,
is often found useful. Loewenberg recommends the use of aleohol. It
diminishes the congestion, reduces the cedema, and tends to reduce the
thickened membrane, It is applied by instillation with equal parts of
water, the patient being allowed to retain it from five to fifteen minutes.
Schwartze recommends the cauterization of the diseased membrane by
nitrate of silver. This can be applied in solution by instillation or by
painting. Dry treatment, advocated by some, consists in cleansing
without the use of fluids, and then applying a plug of medicated
cotton.

How would we treat granular suppuration ?

By the use of caustics or alcohol.  Alcohol has the power of shrivel-
ling up the granulations. The nitrate of silver, applied by means of a
probe, is very effective. The use of the galvano- cautery requires great
caution. Where the granulations are isolated a wire snare or a sharp
curette can be used.

Where the perforation is so small as to prevent the secretion
from making its escape, or where granulations prevent its
escape, what it is sometimes necessary to do?

Enlarge the perforation or establish a second perforation. This is
done by means of the paracentesis needle, as previously described.

What other adjuncts of treatment are necessary ?

If the Kustachian tube be involved, it should receive appropriate treat-
ment. Inflammations of the naso-pharynx should receive attention.
The general health should be looked after. Anzemia, by iron, tonics,
ete. Where syphilis is present, mercury and iodide of potassium should
be administered. Attention to the diet, clothing, ete. should also be
given.

How is the deafness treated ?

By the use of remedies just deseribed, by inflation, ete. In a certain
number of cases where the perforation does not heal the use of an arti-
ficial drum-membrane has been found serviceable. Many artificial mem-
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branes have been devised, but a piece of absorbent cotton, made into the
proper shape and size, will often answer the purpose. Its use is indi-
cated where there exists extreme deafness of both ears. When dizzi-
ness and irritation result, the artificial membrane should be discarded.

Operations for the veliet’ of deafness after suppuration has ceased
have been devised by some authors. Their object is the separation of
adhesions in the conducting mechanism. Their value and indications
are as vet not fully established. .

How are caries and necrosis produced ?

By the extension of the inflanimation of the mucous membrane of the
tympanum to the deeper layers, and thence to the bone itself. Caries and
necrosis may attack any portion of the temporal bone, the most frequent
points of attack being the mastoid and the meatus.

What are the symptoms of caries and necrosis ?

When the ecaries is circumseribed there are scarcely any symptoms
present. If extensive, we have pain in the ear. If caries attacks the
mastoid, antrum, or the anterior portion of the mastoid cells, there are
swelling and infiltration of the skin in the upper and posterior portions
of the meatus., At first it is firm and hard, Iivut if' pus forms it becomes
coft and fluctuating. Caries of the tympanie roof presents no symptoms
by which it can be recognized except by exploration with the probe.
Paralysis of the facial nerve is often a symptom of caries of the tym-
panuim.

‘What is the course of caries?

It may progress slowly or a sequestrum may form rapidly. Portions
of the bone may come away in the discharge after the diseased bone has
been removed ; granulations may form on the walls of the cavity. These
hecome changed into eonnective tissue, which ossifies, and then we have
a hyperostosis in place of the normal bone.

How is the diagnosis of caries and necrosis made ?

It can only be made with surety by means of the probe. Where this
fails a combination of symptoms may lead us to suspect caries. The
probe should be used with caution. Pain recurring at intervals or per-
sistent, with an offensive discharge, aids in making a diagnosis.

What is the prognosis?

The prognosis depends on the situation and the amount of surface in-
volved. In healthy persons, where there is free exit for the discharge
and sequestrum, prognosis is favorable. In tuberculous patients, where
disease is not apt to limit itself, the prognosis must be gnarded. In
caries of the petrous bone, when extensive, the prognosis is doubtful,
and when attacking the upper wall of the tympanum or antrum there
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is danger of disease of the membranes of the brain and sinuses, which
of ecourse makes the prognosis serious.

What is the treatment ?

First, the removal of the diseased portions of bhone. If the disease
he where it can be reached, we can hasten the progress by removal of
these diseased portions. This is done by means of a sharp curette, with
which the bone is scraped. When the caries affects the promontory of
the tympanum, only the most superficial scraping should be used ; when
on the edges of the promontory or within the niches of the fenestrae of
the labyrinth, it should not be performed at all. The parts should be kept
cleansed by carbolic syringing. After the softened bone has been seraped
away insufflations of 1odoform should be used. When there are exfolia-
tions of hone, they should be removed, as also loose sequestra.

The general treatment should also receive consideration. Pain should
be relieved by opiates. Tonies when necessary. Iron 1s indicated in
ansemia, and iodide of potassium in tuberculous cases. Regulation of
diet. Bathing and clothing should receive attention.

Describe polypi.

They are connective-tissue new growths covered with epithelium. Po-
litzer recognizes two varieties: (@) the round-celled polypi, and (4) the
fibromata.

Where do they usually have their origin ?

The majority originate from the tympanic cavity. They may also
originate from the drum-membrane, from the tissue covering the ossicles,
or from the walls of the meatus, usually the posterior superior wall of
the osseous meatus.

What are the symptoms of pnlypi‘?

When large enough to press upon important parts of the ear or to in-
terfere with the disch: arge of pus, there may be present pain, dizziness,
weight and fulness in the head, and symptoms pointing to the cerebrum.
On examination the growth is seen, and the use of the probe makes the
diagnosis certain.

Give the diagnosis of polypi.

Diagnosis is not always easy. Other tumors of the ear are rare. En-
chondromata, warts, and encysted tumors must not be mistaken for pul:, pi.
Epithelioma begins like an eczema, followed by ulceration and pamn.
Sarcoma, in the Edlljr’ stages, can be mistaken for polypi. Microscopical
examination will serve to clear up the diagnosis in both suspected epithe-
lioma and sarcoma.

In what does the treatment of polypi consist?
The treatment consists in their removal. This can be usnally accom-
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plished by Wilde's snare (Fig. 58). The loop of the snare is passed in
and around the pedicle of the polypus, and the loop withdrawn, which

Fia. 58.

Wilde's Aural Polypus Snare.

cuts off the polypus. The ear is then syringed out, and the base of the
polypus cauterized with nitrate of silver. If the polypus be of large
size, a second introduction of the snare may be necessary. It bleeding
be excessive, it can be usunally checked by means of a tampon. The
application of cocaine makes the operation comparatively painless.

baustics are sometimes used for the destruction of polypi. It is a
slower and more painful method. The use of aleohol by shrivelling up
the polypus has also been found successtul.

Give the pathology of mastoid inflammation.

The iflammation arises from an extension of the inflammation of the
tympanum along the mucous membrane. When the tympanic inflam-
mation subsides, this, as a ruole, ceases also. Sometimes it extends
through the foramina of the bone, thus setting up an external peri-

ostitis. Through ecarious uleeration a fistula forms.
~ Politzer states that in every post-mortem examination he made of
suppuration of the middle ear he found the mastoid likewise affected.
When the inflammation continued until death the mucous membrane
showed signs of inflammation, and the cells were filled with purulent or
muco-purulent fluid or granulation tissue. When the suppuration had
ceased before death the mucous membrane of the mastoid was sometimes
thickened, sometimes filled with connective-tissue growths or layvers resem-
bling epidermis. In some cases the cells were obliterated by selerosis of
the bone: n others caries or necrosis was present. Hyperostosis of the
mastoid may advance so far that the cancellated tissue is entirely oblit-
erated, the mastoid being thus changed into a solid piece of bone. A
mastoid inflammation may then exhibit all the phases of inflammation
of bone—softening, caries, necrosis, and hyperostosis.

In what directions may the mastoid inflammation extend itself?

It may extend outward through the external cortex. Forward we
may have a perforation into the meatus, with inflammmation following.
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Inward the lateral sinus may become involved, with phlebitis, thrombo-
sis, emboli, and their consequences. Upward the inflammation may
extend, invading the middle fossa of tllL skull.  An abscess may be
pwdm,ed beneath the dura mater, or abscess of the brain and meningitis
may result. The inflammation may extend downward throngh a pm[n—
ration in the floor of the mastoid which opens into the digastric groove.
Thus we can have suppuration in the deeper tissues of the neck.

What are the symptoms of mastoid inflammation 7

Pain in the mastoid region which shoots along the vertex, temple,
and occiput. On deep pressure tL‘nﬂLllli}‘*b is found to be present. If
the inflammation be acute, there is a certain amount of fever present.
When the disease extends outward the tissues covering the bone become
at first slightly swollen. Redness and heat then follow with increased
cedema.  As pus forms it can sometimes be detected by deep palpation.
Swelling of the upper and posterior walls of the meatus 1s present in
nmf-ﬂ:uul inflammation.  Hyperostosis, when present in a slicht degree,
is difficult to recognize ; when extensive, it narrows the meatus by hyper-
trophy of the osseous walls.

When the inflammation extends forward what symptoms are
present ?

There is inflammation of the lining of the posterior wall of the mea-
tus, with the formation of an abscess, which is followed after rupture by
the formation of granulations. We then, as a rule, have carious per-
foration, which can be diagnosed by means of a probe.

When the inflammation extends downward what symptoms are
present ?

Swelling and tenderness below the point of the mastoid, accompanied
with pain. The swelling is dense and hard and has defined edges. Tt
may extend down the sterno-cleido-mastoid muscle forward to the retro-
maxillary fossa, and along the large vessels of f]le neck. It may also
extend backward and downward over the whole side of the neck to be-
neath the elavicle, or it may extend upward to the superior curved line
of the occiput. Pain, as a rule, accompanies the swelling, and may also
affect the occiput as the swelling extends backward.

What is the differential diagnosis of secondary inflammation of
the mastoid ?

It is likely to be mistaken for primary inflammation of the mastoid.
It is doubtful, lmwe'-. er, if primary inflammation of the mastoid ever
OCCUTS.

Inflammation of the extenml meatus, when it is lwcmmpamml with
swelling over the mastoid, is apt to be mistaken for a genuine inflamma-
tion of the mastoid.
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What is the prognosis?

The prognosis must be gnarded, because of the various complications
which may arise. It depends also on the general condition of the pa-
tient and the intensity of the inflammation.

What does the treatment consist in?

Attention should first be given to the tympanic cavity. In acute cases,
where bulging of the membrane is present, paracentesis should be per-
formed. The cavity should be kept cleansed in both the acute and
chronie forms of tympanic suppuration. Where the pain over the mas-
toid persists, the use of Leiter’'s coils has been recommended. The use
of cold water by means of these has been found serviceable. Where
the above means are unavailing, a resort to Wilde's incision should
be made. This consists in making an incision through the periosteum
down to the bone. The bleeding which results often gives relief,
though no pus be evacuated. The periosteum should be raised and
softening of the bone sought for. When found, it should be broken
through, and the cells evacuated and washed out with an antiseptic so-
lution. Some cases present no bone softening and remain unrelieved
by these methods of treatment, and hence an artificial opening of the
mastoid becomes necessary.

Describe the operation of opening the mastoid.

Two methods are in vogue: one consists in boring with drills, and the
other in chiselling. The operation by means of the chisel is to be pre-
ferred. The landmarks in the operation are the linea temporalis and
the posterior wall of the meatus. An incision should bhe made down to
the lljunu close to the msertion of the auricle.  The meision should begin
about 1 em. above the auricle, and extend nearly down to the tip of the
mastoid. A second incision should be made backward and upward,
about 2 em. in length, opposite the middle of the meatus. The peri-
osteum should then be turned back and the whole mastoid exposed. An
examination should then be made for any softened portions of bhone,
and all such carefully removed. If there is no softened portion, then
an artificial opening must be made. 'This should be made about 2
to 3 mm. below the line of the superior wall of the meatus, and about
5 mm. backward from the edge of the anterior surface of the mastoid.
Sometimes hyperostosis is found to exist in a marked degree. The
opening should not go deeper than 15 mm. When the interior of the
mastoid has been exposed the cells should be broken down and all
carious masses should be removed. Free communication with the tym-
panum should be established. After the operation is completed the
wound should be syringed with an antiseptic solution, and it there be
communication with the tympanic eavity, this is proven by the fluid
appearing at the external meatus. A drainage-tube should then be
ingerted, and cleansing of the cavity daily should be performed. The
opening should not be allowed to close until all suppuration has ceased.
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The duration of the treatment will vary according to the conditions
resent. The chief danger attending this operation is wounding the
ateral sinus. To avoid this a direction parallel with the wall of the ear-
passage should be maintained. Sometimes there 1s a malformation
present which renders this danger unavoidable.

What are the diseases occurring within the cranium as a result
of purulent inflammation of the tympanum ?

Meningitis affecting the convexity and base of the brain; phlebitis

and thrombosis of the : sinuses ; abscesses of the cerebrum and cerebellum.

What are the symptoms of otitic meningitis ?

The chief symptoni of meningitis is headache. which may be at first
intermittent, but soon becomes continuous and increases in severity.
Accompanying this there are restlessness, wakefulness, and occasionally
vomiting, followed by dulness of the intellect. In children coma may be
present. [t 1s often very difficult to make a diagnosis of an otitic menin-
gitis in the early stages.

What is the treatment of otitic meningitis ?

The treatment is the same as in meningitis from any other cause. The
local treatment of the ear is the chief indication, however, in this form
of meningitis, This consists in the removal of obstruction to the evacu-
ation of pus, with thorough cleansing. Removal of granulations, polypi,
sequestra, ete. is necessary. Inflation when indicated should be carried
out.

What are the symptoms of phlebitis and thrombosis ?

Chills, followed by high temperature. The chills increase in frequency,
and soon the fever becomes continuous. Headache and dizziness are
also present. The phlebitis of the sinus soon produces a thrombus, and
as a result the (:irmhat.iun is checked. This is followed by cedema and
suppuration in the supraorbital, orbital, or nasal tissues. The thrombus
may extend downward into the internal jugular vein, so that it 1s felt
as a firm, hard cord. The thrombus may likewise pass into the mas-
toid vein, thereby producing cedema and inflammation of the superficial
structures of the neck on the posterior side. The thrombus also, in rare
cases, extends backward to the toreular Herophili. The thrombus may
undergo suppuration and rupture, setting up a meningitis.

The disease may extend over a period of weeks, and even months,
death, as a rule, resulting f’mm exhaustion. In very rare instances
recovery may take place.

In what does the treatment consist?

Treat the symptoms as they appear, giving attention, especially in the
early stages, to the local treatment of the ear.
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What are the symptoms of abscess of the brain?
They are, as a rule, in the beginning obseure, and remain very often

latent for a considerable period of time. Headache is present, which is
slight at first, but increases. This is followed by fever, dizziness, vomit-
ing, sometimes chills, and paralysis. After the earlier symptoms the
disease may be acute or chronic. In the acute form the disease runs its
course in from one to five weeks. The chronic form is marked by
latency of the symptoms.  This duration of latency varies from weeks to

months, and when once broken the disease runs its course.

What is the differential diagnosis ?

In meningitis there are high fever and pulse, headache continuous and
severe, delirlum, contractions of the pupils, vomiting, and convulsions.
In abscess of the brain the diagnosis is rendered uneertain by the latency
of the symptoms, and the symptoms often resemble those of meningitis.
When the abscess is in certain positions affections of the sensory or
motor nerves show themselves. {‘. "here we have symptoms of a
fever and pulse associated with purulent disease of the ear, followed b;-, a
falling of the pulse below normal, and headache which is cireumscribed,
a suspicion of abscess of the brain may be entertained.

What is hemorrhage of the ear likely to be due to?

It is usually the result of caries of the bone in the neighborhood of
some of the large vessels. The most frequent source is from the carotid
artery.

T]fe diagnosis of hemorrhage from the ear is not always certain. If
the blood 1s arterial and checked by compression of the carotid, it likely
comes from that vessel. If the bleeding 1s slight, it may come ﬁmm some
of the tympanic arteries. When venous it may be from the sinuses or
jugular vein.

What is the treatment ?

If the bleeding is from the carotid, ligation of that vessel is necessary.
If from the smaller vessels, the d]}p]lmtmu of cold and styptics, with
tamponing of the meatus; ‘the same when the bleeding is from the
jugular or venous sinuses.

DISEASES AND AFFECTIONS OF THE INTERNAL
EAR OR LABYRINTH.

Describe briefly the labyrinthic affections.

Very little is known of the pathology of affections involving the
labyrinth.  Cases of total deafness are observed following cerebro-spinal
meningitis. In these cases the lesions are supposed to exist in the laby-

rinth.  Searlet fever, typhoid fever, measles, may also be followed by
complete deafness, also due to lesions of the labyrinth.
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Acute primary inflammation of the labyrinth has been described. Tt
is rare.

In Méniére's disease there is sudden loss of hearing, with vertigo,
ringing in the ears, and an inability to maintain one’s balance. The
deafness may involve one or both ears, and may be complete or in-
complete.

Anomalies of hearing have also been described. These are—

(e) Diplacusis monauricularis.—In this condition there is double
hearing in one and the same ear.

(/) Diplacusis binauricularis.—Double hearing in both ears.

In those cases of deafness following epidemie cerebro-spinal meningitis,
searlet fever, ete., where no disease of the external auditory eanal or
middle ear exists, the diagnosis may be made of a lesion of the laby-
rinth. When the deafness exists in only one ear, the use of the tuning-
fork aids in a diagnosis.

Progiosis is bad in all these cases, especially so in Méniére’s disease.

The treatment recommended is 1odide of ]{IUtHHSilllll., iodide of sodium,
strychnine, and the use of electricity. That the disease can be of
syphilitic origin should not be ignored ; hence an antisyphilitic treat-
ment should not be neglected.






DISEASES OF THE THROAT.

THE PHARYNX.

ANATOMY OF THE PHARYNX, PALATE, AND
TONSILS.

Briefly give the anatomy of the pharynx.

The pharynx is a space which extends from the base of the occipital
hone Fm*{, to the anterior surface of the fifth cervieal vertebra below.
1t communicates anteriorly with the nasal and oral cavities, laterally
with the middle ear, and inferiorly with the cesophagus and larynx. It
has a fibrous investment, the pharyngeal aponeurosis, a mucous lining.
as well as a muscular coat. The mucous membrane is covered with
columnar ciliated epithelium as low down as the level of the floor of
the nares; the rest of it is covered with squamous epithelinm.

The mucous membrane of the upper portion, or naso-pharyngeal
space, is of importance, as on the upper posterior and lateral walls it is
pich in eellular struetures and abounds in follicles.  This follicular mass
bears the name of adenoid tissue, pharvngeal tonsil, or Luschka's tonsil.

What is the chief function of the pharynx?

It consists in carrying the food after mastication into the cesophagus.
The muscles which effect this are the stylo-pharyngei and the phary mgeal
constrictors. Besides this chief function it has duties 1n relation to nasal
respiration, tone-production, and hearing.

Describe the palate.

The palate forms the roof of the mouth, and consists of two por-
tions—the hard palate in front and the soft palate behind. The hard
palate is hmlndell“l in front and at the sides L:r the alveolar processes:
hehind it is continuous with the soft palate. It is covered with mucous
membrane, which is closely united with the periostenm. In the middle
line is seen a ridge which terminates anteriorly in a small papilla. This
sapilla corresponds with the inferior opening of the anterior palatine
ossa. The mucous membrane is corrugated, covered with squamous
epithelium, and contains numerous glands which lie between it and the
surface of' the bone.
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160 THE THROAT.

Describe the soft palate.

It is attached to the posterior border of the hard palate. It iz made
up of museular fibres, aponeurosis, vessels, nerves, adenoid tissue, mucous
olands, and is covered with mucous membrane. Hanging from its middle
1s a small proeess, the uvula, and running down from the uvula on each
side are two folds of mucous membrane, called the pillars, anterior and
posterior,

What are the muscles of the palate ?

They are the levator palati, tensor palati, palato-glossus, palato-
pharyngeus, and azygos uvulse.

Describe the tonsils.

The tonsils are two almond-shaped organs situated between the ante-
rior and posterior pillars on each side of the fauces. The surfaces of
the tonsils present a number of orifices leading into small recesses, from
which numerous follicles branch out into the substance of the eland. In
the healthy subject they do not project beyond the pillars of the fauces,
and hence are not seen.

INFLAMMATIONS OF THE PHARYNX.

Give the etiology of acute pharyngitis.

Persons of a tuberculous or rhenmatice diathesis and those of sedentary
habits are predisposed to attacks of acute pharyngitis. It is said to be
most frequent in childven. Cold is, as a 1ull£... the exciting eause of this
condition. It often oceurs as a complication of other affections, such as
acute rhinitis, acute tonsillitis, ete.

What is the pathology ?

There is engorgement of the blood-vessels, with an infiltration of
round cells in the mucous membrane ; the glands become enlarged, and
their action is interfered with by the dilated blood-vessels. As the dis-
ease advances the secretion of the glands becomes increased.

What are the symptoms ?

In a large number of cases the constitutional symptoms are slight,
consisting of some headache, lassitude, with perhaps a slight febrile dis-
turbance. In other cases these symptoms are more marked. The attack
is often preceded by a chill, followed by considerable fever. The local
symptoms are first a feeling of dryness in the throat, followed by pain,
which may be very severe, ealwcmlh on swallowing. The patient has
the sensation of a ﬁl!‘Ll,}_"I'l body in the throat, causing repeated acts of
swallowing. There is a desire to hawk and clear the throat. The voice
18 mnﬂkd, and the secretion, which at first was arrested, becomes in-
creased. On inspection the posterior phary ngeal wall is seen congested.
The congestion may be present on the posterior pillars and the posterior
portion of the soft palate. In other cases congestion of the anterior
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pillars of the fauces and the uvula is noticed. The tonsils may also be
involved. (See Fig. 2, Plate 1.)

What is the prognosis ?

The prognosis is favorable, provided the inflammation does not spread
to the larynx. The disease may become chronie.

What is the treatment of acute pharyngitis ?

Opium and quinine may be given at the onset of the attack. A
preparation of mercury, followed by a saline, is recommended by Lennox-
Browne as a first step in the treatment.  Where constitutional diatheses
are present these should be treated by appropriate internal remedies.

Locally, the use of gargles is recommended by some and discounte-
nanced by others. When given, one containing chlorate of' potassium
should be prescribed. Lozenges of ”uaiac,um are often grateful, and
should be given internally as well as lnmlh especially when a rheumatic
diathesis is present. The sucking of ice often gives relief to some,
while the taking of’ warm drinks gives relief to others. A 4 per cent.
solution of coeaipe gives temporary relief’” where there is much pain and
congestion. Lennox-Browne especially advocates the use of menthol,
employed in the form of a paint or spray. Seiler recommends the use
of nitrate of silver in a strong solution, 60 grs. to 3j.

What is the etiology of chronic pharyngitis ?

It may be the result of repeated attacks of acute pharyngitis or the
result of extension of an inflammation from one of the neichboring cav-
ities, chiefly the nose. It is a common affection in those addicted to the
use of aleohol and tobacco, and is frequently seen where disturbances of
the digestive apparatus exist.

Give the pathology.

There 1s dilatation of the blood-vessels, with serous infiltration of the
tissues and thickening. The glands are found dilated, and after an acute
exscerbation there is an inereased secretion, due to over-stimulation of
the glands.

What are the symptoms ?

There is a feeling of dryness in the throat, which is generally relieved
by a drink of some kind. 'The patient often ﬁ“‘i}lt‘lli‘l‘!tt‘b the sensation
of a foreign body in the throat, and endeavors to relieve it by hawking
and Gﬂughmg On examination the fauces appear swollen and relaxed.
The uvula ig, as a rule, seen to be more or less elongated. This élonga-
tion of the uvula produces a tickling sensation and cough, which may
become very troublesome. The mucous membrane may or may not ap-
pear congested. A varicose condition of the smaller veins is noticeable
n some cases. The examination not infrequently gives negative results.

(See Fig. 3, Plate 1.)
11— Eye
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What is the prognosis ?
As regards life it is favorable. Persistent treatment often effects a

CUTE.

What is the treatment of chronic pharyngitis?

An avoidance of the causes that give rise to it must be enjoined.
Where disturbances of digestion are present they should be remedied.
Where irregularity of the bowels exists, calomel, Hunyadi water, etc.
should be given. Where the symptoms ave slight, the use of a gargle
of chlorate of potassium often gives relief. Loeal applications should
be made use of’; nitrate of silver 1s one of the best. Tﬁiﬁ should be ap-
plied daily by means of a cotton-applicator or brush. Sajous recom-
mends 1t in the strength of 40 grains to the ounce. Chloride of zine, 30
orains to the ounce, 18 also useful similarly applied. Where tonies are
indicated they should be administered. Where extreme elongation of
the uvula exists amputation often becomes necessary to remove some of
the distressing symptoms.

Give the etiology of granular pharyngitis. ;

Mackenzie states that the chief cause of this condition is over-exer-
tion of the voice, and that therefore it is found to exist chiefly among
those who are compelled to make frequent use of the voice, such as
lawyers, clergymen, ete. There is said to exist in some persons a predis-
position to this disease, especially in those of a tuberculous diathesis.  As
an exeiting canse ** eold " 1s said to be the most common. Others attribute
this eondition of the throat to an excessive use of tobacco. It oceurs
most frequently in the young and middle-aged, and the male sex are
more affected than the female. Those obliged to work in an atmosphere
1;*_]1{*.113 the vapors of certain chemicals exist are liable to attacks of’ this
disease.

What is the pathology of this disease ?

The chief pathological change in this condition, besides the changes
present in chronie pharyngitis, is a blocking up of the follicles, and as
a result swellings, so that small elevations appear on the wall of the
pharynx.

What are the symptoms? _

Uszually at the beginning of the disease the patient experiences a sen-
sation of dryness in the throat, which may disappear only to return
again. In those compelled to use their voice frequently hoarseness and
loss of power are noticed upon the least exercise of the voice.

A sensation as if a foreign body were in the throat is often experi-
enced, and as a result there is a constant desire to clear the throat.
The discharge is usunally muco-purulent. Cough 1s present in a large
number of cases, and the larynx often becomes implicated. On inspec-
tion the mucous membrane is seen to be covered with small elevations,
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varying in size and number. As the disease advances these elevations
increase and coalesce with each other. In ecolor they are reddish.
When the patient gets an acute attack, they become greatly congested
and inflamed.

What is the prognosis ?

This affection presents no danger to life. Under appropriate treat-
ment, conducted over a long 1:-e11ud of time, a cure is often effected.

What is the treatment of granular pharyngitis ?

The treatnient should be both constitutional and loeal. Where any
disorder of the general system exists, internal treatment should be con-
bined with the local. Where constipation or disturbances of the diges-
tion exist, appropriate remedies should be given.

The local treatment consists in the destruction of the granulations.
For this pm!}eee the galvano-cautery, carefully used, is one of the best
methods. Cocaine may be applied before using the cautery to alleviate
the pain. Nitrate of blh er in solution, beginning with a weak solution
and gradually increasing the strength, Ilf.“l‘-l*utf‘llth applied for a long
period of time, i said to often effect their removal. It may be also
used in the form of the solid stick. Morell Mackenzie recommends the
use of the London paste for their removal.

Give the etiology of atrophic pharyngitis.

It is a form of chronie pharyngitis, and may be a sequel of the hyper-
trophic condition. It may be also due to irritation from post- nasal dis-
charges: it is frequently ‘observed in atrophic rhinitis and in those ex-
peeef{ to the vapors of smoke, dust, etc. Breathing and sleeping with
the mouth open may cause this condition.

What are the symptoms ?

Dnneee a tendency to uwellew in order to moisten the parts. On ex-
amination the pharynx is seen to be glazed, dry, and shining, and is
sometimes covered with masses of dischar oe ef a muco-purulent nature.

What is the treatment of atrophic pharyngitis?

Any constitutional disorder must be remedied by proper treatment.
If nasal trouble, this should also receive attention. l}meallv the parts
must be kept cleansed, and applications of nitrate of silver, chloride of
zine, or a solution of iodine and glycerin applied. {relrrlee of chlorate
of petas.emm are also serviceable. In (hlllhen the administration of
tonics, such as cod-liver oil, syrup of iodide, iron, ete., should not be
neglected

Give the etiology of retropharyngeal abscess.

Retropharyngeal abscess occurs most fre requently in children. The
majority of cases are I{he];)ethle in their origin. Tuberculous and syph-
ilitic patients seem especially predisposed to it. It occasionally occurs as
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the result of scarlet fever. It is sometimes caused by traumatism.
Necrosis of the vertebrae is present in a few cases, though this condition
18 rare.

What are the symptoms ?

In most cases the symptoms are inappreciable until swelling takes
place. In some cases slight systemic disturbances may be present, such
as chill, headache, ete.  When the disease has advanced and there is
considerable swelling, dysphagia is present, and possibly dyspnea. The
voice is thick and nasal resonance is absent. When the abscess is
sitnated laterally, the patient holds his head toward the healthy side.
There is often present an effort to clear the throat, as if endeavoring to
get rid of a foreign body. On inspection, when the swelling becomes
sufficiently advanced redness with bulging of the mucous membrane is
recognized. By means of the index finger fluctuation can be detected
if pus is present.

What is the prognosis?

The prognosis in cases ocenrring idiopathieally is favorable. In those
occurring as the result of caries of the vertebrae the prognosis is less
hopeful. Where there is a considerable quantity of pus present and
spontaneous evacuation occurs, suffocation may result.

What is the treatment of retropharyngeal abscess?

Where pus has formed evacuation by means of an incision at the most
dependent portion of the abscess is indicated. This ean be done by
means of the laryngeal knife. As soon as the incision 1s made the head
should be promptly bent forward to prevent the pus from entering the
larynx.  To avoid this danger some advocate the use of the trocar.
Where suppuration has not taken place, ice should be applied exter-
nally and internally. In children with a tubercular diathesis internal
treatment by the administration of cod-liver oil, syrup of the iodide of
iron, ete. should not be neglected.

SYPHILIS OF THE PHARYNX.

Give the etiology.

Primary syphilis of the pharynx (chancre) is rare, though a number of
cases are reported. It is usnally the result of direct inoculation through
kissing, through the use of improperly cleansed eating utensils which have
been used by a syphilitic individual, or it may be the result of certain unnat-
ural practices. Secondary and tertiary syphilis of the pharynx are more
common than the primary.

What are the symptoms?

In_the primary form the symptoms are, as a rule, very slight. The
glands under the angle of the jaw are often found painful and swollen.
On inspection there 1s seen ulceration, which is superficial. The mucous
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membrane may be slightly swollen, and on touching the ulceration the
base is found to be indurated. In the secondary form there is a slight
dryness of the throat, with some pain on swallowing. ~ On inspection an
eryvthema of the pharynx may be noticed, which 1z nsually well defined.
Mucous patches are present in a large number of cases. These are
usually seen on the anterior pillars and the fauces, though they may
show themselves in any portion of the mouth. At first they are ele-
vated, but later become slightly ulcerated, changing in color to a gray-
ish-white. They cause considerable pain on swallowing.

In the tertiary form a gummatous tumor is first noticed, which soon
breaks down and ulcerates. The ulceration may be situated on one of
the pillars of the fauces, on the tonsils, or on the soft palate. The
ulecerations have sharply-cut edges and are covered with an ichorous-
looking pus. Uleeration of the soft palate is liable to lead to perfora-
tion. When uleeration oceurs on the posterior wall of the p]lmr}'m{,
adhesion with the soft palate may result, the parts healing together.
The subjective symptoms are, as a rule, not well marked in the tertiary
form. Pain is not usually present. Where there is destruction of the
soft palate the voice becomes impaired.

What is the prognosis?

The prognosis as regards life is favorable, except where there are
extensive destruction and uleeration in the tertiary forms and the pro-
cess spreads to the base of the skull or vertebral column.

What is the treatment of syphilis of the pharynx?

In the secondary form, where mucous patches are present. iodine or
the solid nitrate-of-silver stick should be applied. Internally mercury
should be given. In the tertiary form the ulcerations should be touched
with the nitrate of silver applied in the form of the solid stick. Insuf-
flations of lodoform are often useful. Internally, 1odide of potassium,
beginning with small doses and gradually increasing the dose, should be
administered.

TUBERCULOSIS OF THE PHARYNX,

Give the etiology.

Whether tuberculosis of the pharynx ever oceurs as a primary affection
18 still an open question. It is generally admitted to be a secondary
manifestation of tuberculosis occurring in some other organ of the body.

Describe the objective symptoms.

Tuberculosis of the pharynx is seldom seen in the stage of infiltration.
Usually the process has already advanced to the stage. of ulceration.
The ulcerations are lenticular in shape, and their extension is more
superficial than deep. They have slightly raised edges, and their floor
13 studded with granulations covered with unhealthy pus. (See Fig. 1,
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Plate I.) In the neighborhood of the margins of the ulcers are often
seen miliary nodules. The glands of the neck are, as a rule, swollen.

What are the subjective symptoms ?

Pain is the chief symptom present. It is most intense on swallowing.
The pain may extend to the ear through Jacobson's nerve. The other
symptoms are loss of appetite, emaciation, loss of strength, night-sweats,
cough, and hoarseness.

Give the diagnosis of tuberculosis of the pharynx.

The only disease the physician is apt to mistake it for is syphilis. The
differential diagnosis between syphilitic and tuberculous ulcerations is
given below. (It is Bosworth’s classification somewhat modified by
Lennox-Browne. )

Syphilitic Ulcers. Tuberenlous Uleers.

. Deeply excavated. _ No apparent excavation.

Few granulations, and those highly Much indolent granulation.
imflammatory.

Deep-red areola. Faint areola.

Sharply-cat edges. Irregular and ill-defined edges.

Distinet demarcation. Demarecation indistinet.

Yellow purnient secretion. Grrayish, ropy mucous seeretion.

Digcharge profuse. Discharge scanty.

Penetrating to deeper tissues. Superficial, with lateral in place of
deep extension.

No fever. Fever.

What is the prognosis ?
The prognosis is unfavorable.

What is the treatment of tuberculosis of the pharynx ?

In the local treatiment the main object to be sought for is the allevia-
tion of pain. This is best acecomplished by the application of a 10 per
cent. ﬁullutiﬂn of cocaine. Inﬁuﬂ!latimm of morphine are also useful.
For the destruction of the ulceration Krause of Berlin recommends the
application of lactic acid, first seraping away the granulations by means
of a curette. Lennox-Browne recommends the use of the galvano-
cautery. Steam inhalations are grateful, especially those containing
menthol.  Sucking of ice. often alleviates the pain. The food should
be soft in quality, such as thick soups, broths, ete. Where the dys-
phagia is extreme the patient should be fed by means of Delavan’s tube
or per rectum. (lonstitutional treatment should receive special atten-
tion, and consists chiefly in the administration of cod-liver oil, the hypo-
phosphites. ete.
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NEUROSES OF THE PHARYNX.

Give a short description of anzsthesia of the pharynx.

Angesthesia of the mucous membrane of the pharynx can either be
central or peripheral in its origin. Among the central lesions with which
10 oceurs may ﬂ: mentioned tumors of the brain, lateral sclerosis, bulbar
varalysis, ete. It oceurs in epileptic seizures, in cholera, typhus, and in
wysteria. It is most frequently observed, peripherally, as a sequel of
diphtheria. Certain drugs, such as cocaine, morphine, chloral, the brom-
1des, may induce anzesthesia,

The diagnosis 138 made by objective examination. The affected por-
tion 13 insensible to chemical or mechanical irritation. As a rule, the
reflexes are reduced or completely lost,

The #reatment consists in the local application of electricity and the
administration of strychnine.

Describe hyperasthesia of the pharynx.

Hyperaesthesia is an increased sensitiveness of the mucous membrane,
especially when an attempt at a laryngoscopic or rhinoscopie examination
1s made. It may be due to an elongated uvula or chronic pharvngitis,
and 18 seen in excessive drinkers, smokers, and nervous individuals.

The treatment consists in the application of' cocaine when a laryngo-
scopie or rhinoscopic examination is desirable.  Chloral hydrate and bro-
mide of’ potassium are recommended.

What is parssthesia of the pharynx ?

Parsesthesia consists in abnormal sensations in the pharynx. These
may be a pricking or burning, a feeling of soreness. but most commonly
as 1f’ a foreign body. such as a hair. a needle, a piece of bread, ete., were
wresent. It oceurs in chronie catarrh, chiefly i granular pharyvngitis.
t is seen in ansemia. chlorosis, phthisis, neurasthenia. and in hypochon-
driacs. Lennox-Browne i1s of the opinion that these sensations are
symptomatic of some objective. but not always discovered, cause.
Among the causes he mentions are—1, varicose veins at the base of
the tongue ; 2, hypertrophy of the pharyvngeal tonsil; 3, slight enlarge-
ment of the thyroid gland.

What is the treatment of parasthesia of the pharynx ?

It consists in the removal of hypertrophied tissue by means of the
galvano-cautery, the internal administration of bromides, and the local
treatment of any catarrhal conditions present in the nose or pharynx.

To what are motor paralyses due ?

They may be of cerebral origin. When they are, they are the result
of injury or disease of the brain and pneumogastric; if of peripheral
erigin, they are the sequel of various local diseases.
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What is the treatment ?
The treatment consists in the application of electricity and the admin-
istration of strychnine and tonics.

TUMORS OF THE PHARYNZX.

What tumors are occasionally met with in the pharynx ?
(farcinoma, sarcoma, cysts, fibroma, lipoma, papilloma, and angioma.

Give the symptoms and treatment.

The symptoms vary according to the size and situation of the tumor.
When sul“ﬁ)vient]y large it gives rise to disturbances of speech, difficulty
i swallowing, and diffienlty in respiration.

The treatment consists in extirpation where this is possible. This can
be effected by means of the galvano-cautery, snare, or knife.

FOREIGN BODIES IN THE PHARYNX.

What foreign bodies may lodge in the pharynx ?
Fish-bones, chicken-bones, needles, pins, tacks, bread, false teeth, ete.

What are the symptoms?

The symptoms vary according to the size, sitnation, and character of
the foreign body. Pointed articles eause sharp pain when swallowing or
speaking. They may cause inflammation, mriema: and ulceration, and,
through piercing a blood-vessel, serious hemorrhage. Large foreign
bodies in the lower portion of the pharynx may give rise to difficulties
of breathing, and even to suffocation by pressure on the epiglottis.  For-
eign bodies may also lodge in the sinus pyriformis. Patients may swal-
low a foreign body and eject it again. This fact should not be lost sight
of during the examination.

What is the prognosis ?

The prognosis is. as a rule, favorable, but serious consequences may
epsue, even leading to death by asphyxia, or by hemorrhage when a
blood-vessel has been perforated.

What is the treatment for foreign bodies in the pharynx?

The foreign body should be first located by examination, the laryngeal
mirror serving as an aid.  Where this is impossible the finger should be
used, and the foreign body often can be removed by its means. When
seen it should be extracted by means of forceps.

DISEASES OF THE TONSIL.

What are the causes of acute tonsillitis ?
Among the predisposing canses of this affection may be mentioned
a rhenmatic or tuberculous diathesis, hereditary influences, and sudden
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changes of temperature. Tt is most prevalent between the ages of
twelve and thirty. The usnal exciting cause is exposure to cold and
dampness. Lennox-Browne mentions as other canses those which are
septic in their nature, such as the drinking of impure water and the
ex];m.latinns of sewage gas.

What are the symptoms ?

The disease may involve the parenchyma of the oregan, parenchyma-
tous tonsillitis, usually leading to the formation of an abscess when deep
seated. When the erypts of the tonsils are involved, with the exudation
of a cheesy matter from the follicles, it is called follicular tousillitis.

Subjective symptoms are, as a rule, present, a chill marking the onset
of the disease. This is followed by fever, headache. pains in the back
and limbs, and loss of appetite. A feeling of dryness is experienced,
soon followed by pain wllm:h 1s severe In character, especially on swal-
lowing, and often extends to the ear. The speech becomes thick and
unintelligible. Hearing may be impaired, as also the senses of taste
and smell.

Some difficulty is experienced in making an examination, owing to the
pain caused by movements of the jaw. The tongue is heavily coated,
and the affected tonsil or tonsils will be seen swollen and inflamed. In
some cases there is considerable peritonsillar swelling, especially if there
be formation of pus. In the ihﬁlieular form the mouths of the follicles
are covered with a ereamy, cheesy exudation. With the finger one may
be able to detect whether suppuration has taken place.

What is the prognosis ?

The prognosis is, as a rule, favorable, a fatal termination being the
exception.

What is the treatment of acute tonsillitis?

A cathartic should be administered at the beginning of the attack.
Guaiacum, given early, is regarded as a specific. It may be given in
the form of lozenges, powder, or the ammoniated tincture. A teaspoon-
ful of the latter should be given at a dose, and ean be taken in a half
olass of milk. After two or three days, searification, when much inflam-
mation exists, has been recommended. This practice 1s condemned hy
some authors. The application of warm poultices is beneficial.  Ger-
man authors remmmi-:-mll the application of cold. This can be applied
by taking a cloth, wringing it out in cold water, and applying over this
a perfectly dry eloth. Gargles, steam inhalations, sucking of ice, warm
drinks, have all proved serviceable.

In the follicular form Bosworth recommends 2 drachms of the tine-
ture of chloride of iron to 2 ounces of glycerin.  Of this a teaspoonful
should be administered every two hours without water. Where suppu-
ration has taken place incision with a bistoury is indieated.
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Give the etiology of hypertrophy of the tonsils.

Hypertrophy of the tonsils is usually a disease of early life, rarely
occurring after thirty. It may oceur as a sequel of scarlet fever,
measles, or small-pox. Repeated attacks of catarrh in tuberculous chil-
dren are said to lead to this condition.

What are the symptoms?

Where there is considerable enlargement nasal re&plratmn 18 Inter-
fered with, and, as the condition is usnally associated with adenoid
vegetations in children, the patient sleeps with the mouth open and
qnmu loudly. Speech is thick and full, and hearing is often impaired.
The face > where there is considerable t'll]d.l‘g'Ltll[‘llt assumes the expres-
sion so pathognomonic of adenoid vegetations. On inspection the con-
dition is easily recognized.

What is the treatment of hypertrophy of the tonsils?

Where there is but slight enlargement astringents may be used, such
as the perchloride of iron (3j to 3j), alum, or tannin. Where sufﬁﬂmnﬂv
large the tonsils should IJL removed. This can be effected by means of
the tonsillotome. The tonsillotomes chiefly used are those of Matthieu
and Morell Mackenzie. Kach of these has its advocates. When the
tonsil is so large that the application of the tonsillotome is impossible,
then the wire-loop écraseur may be used. Serious hemorrhage is rare,
and can usually be checked by ice- -water or the gargle of tanno-gallic
acid recommended by Mackenzie. It is composed of 6 drachms of tan-
nic acid and 2 drachms of gallic acid in an ounce of water. Half a tea-
spoonful of this should be sipped at short intervals. Lefferts recom-
mends in severe cases of hemorrhage pressure within the mouth and
counter-pressure outside. The galvano-cautery is highly praised by
some, and is advocated by Knight in patients with a hemorrhagic
tendency.

DISEASES OF THE UVULA.

What are the causes of relaxed throat or elongated uvula ?

This condition is frequently met with in those affected with chronie
catarrh or those addicted to excessive smoking, overuse of the voice,
and drinking. Also gastric disturbances are mentioned as causes.

What are the symptoms?

These vary. A desire to clear the throat is present on rising in the
morning ; cough as a result of irritation ; and when lying down at night
the relaxed uvula causes considerable trouble, and may even occasion
spasm of the glottis. The voice is easily htlguml and there is often
pain after using it. On inspection, the patient holding his tongue, the
uvula is seen lying on the tongue.
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What is the treatment of relaxed throat ?

First is the use of astringents, and of these alum in the proportion of
or. XX to 3j may be used every two or three hours as a gargle. (Gargle
of chlorate of potassium is often usetul.) The application of chloride
of zine gr. xxx to 3j, combined with internal treatment, often effects a
cure. Where these fail and the symptoms continue troublesome, abla-
tion of the uvula should be performed. In this operation the uvula is
well drawn out with forceps, and removed just above the point of junc-
tion of the mucous membrane with the body of the uvula by means of
seissors.  Uvulotomes have been devised, and are used by some. The
bleeding may be excessive, but is easily checked. The diet after the
operation should be liquid or soft. Soothing gareles should also be given.

ADENOID VEGETATIONS (HYPERTROPHY OF THE
PHARYNGEAL TONSIL).

What is the etiology ? -

This condition occurs chiefly in childhood and adolescence. and is
rarely seen after the age of twenty. A *'lymphatic temperament,”” ac-
cording to Loewenberg, predisposes to it.  Acute and chronic inflamma-
tions of the nose and pharynx, occurring as sequels to scarlet fever,
measles, and whooping cough, may give rise to it.

What are the symptoms ?

These consist in change In voice, with loss of resonance, the words
sounding dull and muffled ; inability to breathe through the nose, there-
by compelling the patient to breathe through the mouth. The patient.
as a rule, sleeps with the mouth open and snores loudly. As a result
there is drooping of' the lower lip, and the face assumes that heavy,
stupid expression so pathognomonic of’ this condition. Sense of hearing
may be affected, varying from slight ringing in the ears to a high degree
of deafness. The senses of taste and smell also suffer. The patient
may complain of pain in the occipital or a sensation of pressure in the
frontal region. In children, if' the condition be allowed to progress, the
patient becomes angemic ; chest remains flat, undeveloped, and sunken
n.

The ditgnosis is. as a rule, easily made. The history of the case, with
the characteristic facial expression, aids greatly in making a diagnosis.
Where examination is possible the growths are readily seen. Where
this is impossible, the index finger passed into the naso-pharynx will
confirm the diagnosis.

What is the treatment of this condition ?

The treatment consists in its removal. For this purpose the cautery
has been recommended where the growths are not large. Guye of Am-
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sterdam uses his finger-nail to serape away the growth. Lennox-Browne
of London uses a curette connected to the finger by means of a eylinder,
which also acts as a finger-shield. Chiari of Vienna uses a eold snare,
introduced through the anterior nares. This method is effective, and
has the advantage of causing but little bleeding. Probably in the ma-
jority of operations the post-nasal cutting forceps are used. They con-
sist of a pair of eurved forceps with sharp cup-shaped blades at their
ends. These require to be introduced several times before the growths

Fi1e. H9.

Fia. 60.

are completely removed, and also the use of an ansesthetic. An instru-
ment which of late has proved highly effective for the removal of these
crowths 1s Gottstein’s newly-improved curette. This instrument has a
curvature specially adapted to the anat-
FiG. 61. pomy of the naso-pharynx, so that there is
: no danger of removing or injuring any
of the structures other than the hyper-
trophied pharyngeal tonsil.  In perform-
ing the operation the instrument is intro-
duced sideways into the patient’s mouth,
passed beneath the soft palate and up
along the anterior wall of the naso-phar-
yngeal space. with the cutting edge di-
rected toward the posterior wall, until the
vault of the pharynx is reached. The
| physician then places his left hand behind
the patient’s head in order to hold it securely, depresses the handle of
the instrument so that the cutting edge is bronght directly in front of
the growth, and with a backward and downward movement of the in-
strument removes it. The advantages are—quickness, no necessity for
an angesthetic, and thoroughness, provided the instrument be properly
introduced. By reference to Figs. 59, 60, 61, and 62 the instrument and
its method of introduetion ean be seen.




THE LARYNX. | 5

Fig. 62.

Gottstein's Curette,

THE LARYNX.
ANATOMY OF THE LARYNX.

Give the anatomy of the larynx.

The larynx is situated between the trachea and base of the tongue.
It is composed of cartilages connected by ligaments and membranes and
acted upon by muscles. The cartilages are nine in number—three sin-
gle and three pairs. The single are the thyroid, cricoid, and epiglottis;
the pairs are two arytenoid, two cartilages of Santorini, and the two car-
tilages of Wrishere (Fig. 63).

The thyroid cartilage consists of two plates united at an acute angle,
forming a projection known as the pomum Adami. To the angle are
attached the vocal cords and the thyro-arytenoid muscles. The superior
horns are connected with the hyoid bone by the thyro-hyoid ligaments
and the thyro-hyoid membrane.

The epiglottis is attached to the upper margin of the thyroid by the
thyro-epiglottic lizament ; below the thyroid is connected with the cricoid
cartilage by the erico-thyroid membrane, and to the arytenoids it is united
by the voeal cords and the thyro-arytenoid museles.

The cricoid cartilage, receiving its name from its resemblance to a ring,
is connected with the thyroid. as seen above, and on it rotate the aryte-
noids ; it also serves for the attachment of muscles.

The arytenoid cartilages are situated at the back of the larynx, and
articulate by their bases with facets on the upper and posterior part of
the cricoid. Fach has two processes—one, external, the processus mus-
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cularis; the other anterior, the processus voealis, which is visible through
the laryngoscope. -

The arytenoid cartilages are connected with the epiglottis by the ary-
epiglottic folds, and with the thyroid by the thyro-arytenoid ligaments.

Fic. 63.

Fig. 63.—Hyoid Bone and the Laryngeal Cartilages (Ellis) : G, body of the hyoid bone: H,
large cornu: J, small cornu; A, epiglottis; B, thyroid cartilage; C, arytenoid car-
tilage ; D, ericoid eartilage ; E, upper cornu, and F, lower cornu of the thyroid eartilage.

Fig. 64.—Voecal Apparatus, on a Vertical Section of the Larynx { Ellis): A, ventricle of the
larynx; B, voeal cord; C, ventricular band; D, saceulns laryngis; E, arytenoid car-
tilage; F,cricdid eartilage; G, thyroid cartilage ; H, epiglottis; K, erico-thyroid lig-
ament; L, thyro-hyoid membrane.

The cartilages of Santorini are two small cartilages situated above the
apices of the arytenoids. } ; :
The cartilages of Wrisherg are imbedded in the ary-epiglottic folds.

They terminate in two rounded projections above the cartilages of San-
torini.
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The ventricular bands, or false vocal cords, are attached in front to
the thyroid and posteriorly to the arytenoid cartilages (Fig. 64).
The voecal cords are attached to the thyroid and arytenoid cartilages.

Fia. 65. Fia. 66.

Fig. 65.—View of the Internal Muscles of the Larynx (Ellis': 1, Crico-thyroideus detached ;
2, erico-arytenoideus posticus; 3, erico-arvtenoideus lateralis ; 4, thyro-arytenoideus,

superficial part; 5, depressor of the epiglottis: 6, thyro-hyoideuns, cut; 8 deeper part
of thyro-arytenoideus. '

Fig. 66.—Posterior View of the Larynx (Ellis): A, Superficial part of the arytenoideus
musele; B, deep part of the arytenoidens; C, erico-arytenoideus posticus.

%‘hey are composed of yellow elastic tissue covered with mucous mem-
rane.

The ventricles of Morgagni are two pockets situated in the side walls
of the larynx between the true and false voeal cords.
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The sacculus laryngis is a sac placed between the false voeal cord and
the inner surface of the thyroid cartilage.

The muscles are—

1. The crico-arytenoidei posticl, the abductors of the voecal cords.

Laryngoscopic Diagram, showing the voeal cords widely drawn apart, and the position of
the various partsabove and below the glottis, during quiet breathing (from Mackenzie) :
ge, glosso-epiglottic folds; w», upper surface of epiglottis; [, lip or arch of eFiglﬂttia‘.
¢, protuberance of epiglottis; v, ventricle of the larynx; ae; ary-epiglottic fold ; ¢ W,
cartilage of Wrisberg; eS8, cartilage of Santorini; com, aryvtenoid commissure; ve,
vocal cord; vh, ventricular band; pv, processus voealis; er, cricoid cartilage; ¢ rings
of trachea (Seiler),

1L dThe crico-arytenoidel laterales. These rotate the processus vocales
1nwara.

ILI. The arytenoideus approximates the arytenoid cartilages.

IV. The thyro-arytenoidei, external and internal. They draw the

eS o com %

Laryngoscopic Diagram, showing the approximation of the voeal cords and arytenoid
cart.l'gages, and the position of the various parts, duriugh?ucnlimtinn (from Magc-
keuzlé_}: Ji, fossa innominata ; Af, hyvoid fossa; ch, cornu of hyoid bone; ¢ W, cartilage
of Wrisberg; 8, cartilage of Santorini; a, arytenoid cartilages; eom, arytenoid com-
missure; pv, processus vocalis and cartilages of Seiler (Seiler).

arytenoid cartilages, together with the back part of the ericoid, forward
toward the thyroid, and thus shorten and relax the vocal cords.
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V. The erico-thyroidei draw the cricoid upward (its anterior part),
thus producing tension of the cords.

VI. The ary-epiglottici tend to bring the tips of the arytenoid carti-
lages together and make the epiglottis curve inward at its edges.

The arteries are the laryngeal branches from the superior and inferior
thyroid.

he nerves are the superior laryngeal and the inferior or recurrent

laryngeal, both branches of the pneumogastric, with a few filaments from
the sympathetic.

The mucous membrane is continuous with that lining the mouth and
the pharynx, and the epithelium is of the ciliated variety.

The chief physiological formation is the production of voice; it also
has duties in reference to deglutition and respiration.

By reference to Figs. 67 and 68 the larynx is seen during respiration
and phonation.

LARYNGOSCOPY.

‘What is understood by laryngoscopy? and when is a laryngo-
scopic examination made ?

Laryngoscopy is the art of examining the larynx. For this purpose

Fic. 69.

Laryngeal Mirror.

art; I‘E(]éli]iﬂdi_l—-lﬁt, a laryngeal mirror (Fig. 69) ; 2d, a head reflector (Fig.
70); 3d, hight.

In making a laryngeal examination the patient is directed to hold out
his tongue, which is grasped by means of a towel or handkerchief be-
tween the thumb and index fingers. The laryngeal mirror is then held
over the light and warmed, so as to prevent the condensation of moisture
upon its reflecting surface. It is then introduced into the mouth, and as
soon as the uvula is reached the back of the mirror is placed against it,
and 1t 18 pushed upward and backward, and the handle of the mirror

12—Eye.
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gently depressed. By directing the patient tosay “*ah’™ or “eh’ the
epiglottis is raised, and a view of the larynx with the voeal cords is ob-
tained. DBy reference to Fig. 71 the laryngeal mirror is seen held in the
correct position, whilst Fig. 72 shows the mirror incorrectly held.

Head Reflector.

What are the obstacles to a laryngoscopic examination ?

1. a short freemum linguze; 2, an unmanageable tongue; 3, hyper-
trophy of the tonsils; 4, elongation of the uvula; 5, a faulty introdue-
tion of the mirror on the part of the physician: 6, an_overhanging epi-
glottis; and 7, an irritable or sensitive pharynx. The latter can lI):re
overcome by painting the parts with a 4 per cent. solution of cocaine,
administration of bromide of potassium, or gargling with ice-water.

INFLAMMATIONS OF THE LARYNX.
Give the etiology of acute laryngitis.

(Cold. sudden changes of temperature, inhalation of damp air, wet
feet. ete., may all give rise to an attack of acute laryngitis. It occurs
not infrequently in clergymen. teachers, and singers after over-exertion
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of the voice. Hot drinks, the inhalation of hot dry air and the vapors
of various chemicals, as well as the excessive use of tobacco and aleohol,

] Er s it |

Laryngeal Mirror in position, displaying the laryngeal image (Cohen).

may cauge an attack. It is often seen as a complication of measles,
variola, typhoid and searlet fever. Tubercular and syphilitic individ-
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uals are predisposed to it. Tt oecurs in men more often than women, and
in adults more than children.

What is the pathology ?

There are hyperzemia, swelling, and an increased and changed secretion.
These vary in their intensity as well asin their extent. The catarrh may

e i
e —————

e ]

Faulty Position of Larynééal Mirror, with resultant larvyngeal image (Seiler).

confine itself to different portions, such as the entrance of the larynx,
the interarytenoid space, ete., or it may affect the entire larynx. There
may be loss of epithelinm, which rarely advances to true uleeration.
The secretion is at first slight ; later it becomes increased in quantity and
gelatinous, transparent, or grayish-yellow in color.
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What are the symptoms ?

Acute laryngitis may occur without any prodromal symptoms, or be
preceded by a 311”]11; chill, followed by some febrile disturbances. The
fivst symptoms G‘.pLTILIILEd by the patient are a sensation of pressure and
dryness and a feeling of soreness.  Cough is at first slight and dry, but
becomes tmuhlw:-me, owing to the exertions to clear the throat. When
exudation occurs, it becomes loose. In children cough is more severe.
The voice may be but slightly changed, but in most cases is usually rough
and deep in quality. Difficulty of hl‘LdtIlIl]’-"‘ 1s rare In adults, but in
children 1t is marked and often assumes a serious nature. Pain 1s, as a
rule, never severe, but there is a feeling of soreness. Expectoration is
at first slight, of’ a mucous nature, and clear ; later it becomes more pro-
tuse and yellowish. Swallowing i1s not painful unless the epiglottis or
pharynx becomes involved. T he laryngoscopic appearances vary ac-
cording to the severity and extent of the mflammation. When this is
slight, 113 peraemia of the mucous membrane is seen, involving different
portions of the larynx or the entire larynx.  Swelling 1s pt'w:nt n some
cases, and slight erosions may be scen, though true ulceration is rare.

What is the diagnnsis ?

The diagnosis is easy, except perhaps m the case of young children,
when the use of the laryngoscopic mirror is difficult.

What is the prognnsis‘?

The prognosts is generally favorable ; when negiected it may become
chronie,

What is the treatment of acute laryngitis?

At the beginning of the attack a dose of calomel may bhe given;
expectorants are also recommended. Locally steam inhalations are ser-
viceable. The following has been found useful ;

B. Menthol, 358 ;
Tinct. benz. co., 3j.—M. _
Sig. A teaspoonful to a pint of boiling water, and inhale,

In children the inhalation of steam from a kettle is recommended.
Applications to the larynx should be avoided and children should be
kept in-doors. Cold applied to the neck, or poultices, may be advised.

Give the etiology of acute edema of the larynx.

Acute cedema of the larvnx may be primary or secondary. It oceurs
frequently during the course of an acute laryngeal catarrh. It may occur
as a secondary affection in other forms of mﬂlummmm of the larynx,
such as syphilis, tuberculosis, perichondritis, in the laryngeal affections
of diphtheria and the varions exanthemata, in parotitis, in inflammations
of the thyroid and cervical glands, and even the tonsils. It is seen in
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the acute inflammation of the larynx resulting from burns, wounds,
scalds, and other injuries. By some it is said to oceur as a complication
of Bricht’s disease. Among predisposing causes may be mentioned a low
state of health and bodily fatigue.

Give its pathology.

(Edema of the larynx shows itself’ anatomically as a yellowish-white
swelling (occasionally reddish). It occurs most frequently in the upper
portions of the larynx ; the epiglottis, the ary-epiglottic folds, in the false
vocal cords, in the mucous membrane of the arytenoid cartilages (seldom
on the voeal cords); and consists of a transudation into the submucosa,
which is usually serous, sero-purulent, or sanguineous. The histological
upp(iarfmees show distension of the muscles and the areolar tissue by the
exudation.

What are the symptoms ?

The chief’ symptom is dyspneea, which at first is paroxysmal. As the
cedema advances both expiration and inspiration are interfered with ;
the dyspneea becomes extreme, eyanosis develops, the eyeballs pmtmd{,,
and the pulse becomes small and feeble. The voice is not affected to a
marked degree. Cough may be present, but is usnally due to efforts te
clear the throat. Deglutition is painful. especially when the epiglottis
is involved. With the laryngoscope the cedema is easily recognized.
The epiglottis has the appearance of a semi-transparent body or shows
swellings pressed against each other. AVhere acute inflammation is
present capillary injection is seen. The swellings of the ary-epiglottic folds
are egg-shaped. They often prevent a view of the lower portion of the
larynx.  When the fm]v&,m.l is subglottic, two transparent swellings are
seen apparently springing from the under surface of the vocal cords.

What is the prognosis?
The progunosis is, as a rule, bad, except, perhaps, where the cedema is
partial.

What is the treatment of acute cedema of the larynx?

Ice administered externally and internally, application of leeches, are
measures which should be tried. When these fail, searification should
be performed by aid of the laryngoscope.  Where this fails to give re-
lief, tracheotomy then become necessary.

Give the etiology of chronic laryngitis.

It is often the sequel of an acute laryngitis. It occurs in teachers,
clergymen, singers, ete., and L‘*]Jl"(hlll‘f i [!ln';:re who do not know how to
use the voice. Those who live in an impure atmosphere are subject to
this affection. The excessive use of tobacco and aleohol is a frequent
cause of chronie laryngitis.  In the ease of aleoholie individuals who are
suffering from chronic pharyngitis 1t 18 doubtless the result of acenmu-
lation of’ mucus, which, dropping during gleep from the pharynx into the
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larynx, sets up irritation. An elongated uvula, by irritating the entrance
of the larynx and epiglottis, is said to be a frequent cause. In boys con-
tinued use of the voice when it 1s changing often results in a chronic
laryngitis. 1t 1s a frequent complication of the various exanthemata,
and is present in syphilis and tuberculosis. 1t is most frequent among
adults, and more common in males than females.

Give its pathology.

There 1s dilatation of the vessels, hypertrophy of the mucous mem-
‘brane. and a changed secretion. The mucous membrane i1s thickened,
uneven, rough, and often covered with granulations. In some cases,
where the affection has existed for some time, there is hyperplasia of
connective tissue. The secretion is transparent, grayish, or muco-puru-
lent ; sometimes it is dried in erusts. Krosions are often present, but
true ulceration is rare.

What are the symptoms ?

The subjective svmptoms are often slight. Pain is, as a rule. rare,
except after vocal exertion. Instead, there is often a sense of constriction
present, or the sensation as if a foreign body were in the throat. The
voice 18 changed. Hoarseness is present, varving with the degree of in-
flammation. Aphonia not infrequently occurs after continued use of the
voice. Cough may be absent, unless there is bronchial catarrh.  Respi-
ration 18, as a rule, not affected. The secretion 1s scanty, grayish-white,
and ig often expectorated in the form of hard crusts,

What is seen on laryngoscopic examination ?

The laryngoscopie examination shows hypersaemia and swelling, which
vary according to the intensity and extent of the mﬂanmmtwn The
hypersemia may affect the mucous membrane of the larynx in its en-
tirety or be confined to individual portions. The same can be said of
the swelling. Tt seldom affects the whole larynx. The epiglottis is often
thickened, especially in topers. Sometimes the false vocal cords are
swollen to such a degree that very little can he seen of the true cords,
and often the false cords meet during phonation, so that the voice has a
hoarse sound.  When swelling exists in the interarytenoid space it often
prevents the complete closure of the glottis, and thereby also the move-
ment of the cords. Lewin states that a thickening of the ary-epiglottic
folds is often observed in preachers. Turck describes a roughened ap-
pearance of the cords, which he designates as chorditis tuberosa. Se-
cretion is seen in the form of small pellets or forming small bridges
which extend from one cord to the other, and motility may be disturbed.
Erosions are often seen, especially in the vocal cords and in the arytenoid
space. :

Give the diagnosis.

A thorough laryngoscopie examination 1s the only method by which
an accurate diagnosis can be made. Where chronic laryngitis has been
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present for some time there should be a careful examination of the lungs,
as well as an inquiry concerning the family history and the general con-
dition of the patient.

What is the prognosis?

Chronic laryngitis rarely terminates fatally. A cure may be often
effected by persistent treatment and an avoidance of those causes which
tend to keep up the condition.

What is the treatment of chronic laryngitis ?

The treatment consists chiefly in local applications to the larynx in the
form of spray. powder, or applied by means of a brush or cotton-appli-
cator. One of the best solutions is that of the chloride of zine, in the
strength of from 10-30 grs. to the ounce. Mackenzie recommends its
application in the following manner: It should be made daily for the
first seven days, on alternate days during the second and third weeks,
twice in the fourth week, and so on at gradually increasing intervals
until a cure is effected.  Nitrate of silver, applied by means of a brush
or cotton-applicator, is also recommended in solution from 4 to 10 per
cent. Besides these are recommended iron, alum, zinel sulph., ete.
Spray inhalations of tannin, 1-5 gr., chloride of zine, 2-10 gr., are often
useful. Steam inhalations of benzoin, pine oil, creasote, are beneficial.
The general health of the patient should also receive attention. Where
the disease is the result ot a pharyngitis or nasal trouble, these should
first receive treatment. KEnlareed tonsils and obstructions in the nasal
passages should all be removed. Over-exertion in those compelled to
use the voice should be avoided, and as much rest as possible given to
the voice during treatment. Application of wet compresses and the
painting of the thyroid ecartilage with tincture of ilodine are recom-
mended by Lennox-Browne.

TUBERCULAR LARYNGITIS.

Give the etiology of tuberculous laryngitis.

It 1s usually a secondary manifestation of tuberculosis of the lungs.
Whether it ever occurs as a primary affection is still a disputed question.
A low state of vitality is a predisposing cause. It occurs more fre-
‘Iminit']}' in men than in women, and usually between the ages of twenty
and Iorty.

Give, briefly, the pathology.

The first stage in the process 1s that of infiltration and swelling. This
15, as a rule, situated in the interarytenoid space, on the coverings of one
or both of the arytenoid cartilages and on the corresponding ary-epi-
glottic fold, less frequently on the epiglottis. The swelling is seen to con-
ist microscopically of a cellular infiltration into the subepithelial or sub-
INCOUS uu!lu&ur tissue, which is found to be made up of more or less
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cireumseribed tubercles. consisting each of nuclei, detritus, giant-cells, and
leucocytes. The glands become tlmnwml either through an extension to
them of the tubercular process or primarily through inflammation. A
section of a blood-vessel shows an accumulation of round cells. As soon
as the tubercular infiltration has reached the lowest boundary of the epi-
thelial layer, this becomes lifted off from the basal mmnhmnp' perfora-
tion ensues, ‘which soon advances to ulceration, forming the typical tuber-
culous ulcer.  Caries and necrosis of the cartilages not 111‘E1*equmtly take
place, and new growths have been observed accompanying tuberculous
laryngitis.

What are the symptoms ?

The patient, as a rule, in_the beginning complains of peculiar sensa-
tions in the throat; the voice is easily tired and there is a tendency to
hoarseness, or aphonia may be present. Difficulty of swallowing is not
always present, but where the epiglottis becomes inv uh ed or the ary-
tenoids, then sw allowing becomes very painful.  Cough is usually a con-
stant symptom, and 18 “often very distressing. Shortness of breathing
is occasioned by the lung affection, but where swelling leads to loss of
mobility and the cords become thickened and uleerated, then dyspnoea
may ensue.

What are the larynguscupic appearances ?

The laryngoscopic appearances show in the early stage ansemia of the
mucous membrane. '\’I]ml the process has farther advanced, infiltration
1s seen, which is most frequently situated in the interaryvtenoid space,
next to this on the false voeal cords and arytenoid cartilages, and less
frequently on the vocal cords. the ary-epiglottic ligament, and the epi-
glottis. When the arytenoid cartilages are affected, they appear as
pyriform swellings (see Fig. 1, Plate 1I.), and when infiltration of the
epiglottis i ]’}I'LSEDE 1t luw's its form, assuming a turban-like shape.
When ulceration is seen it presents a worm-eaten, carious appearance.
Paralysis of one or both voeal cords is often seen, and secretion is pres-
ent, which is altered, being muco-purulent in character. (See Fig. 2,

Plate I1.)

What is the pr-::-gnnsis‘?

The prognosis is unfavorable, though cures have been reported. The
most that can be hoped for is to check the progress of the disease and
alleviate the symptoms.

Give the treatment of tubercular laryngitis.

The treatment should be both constitutional and local. Appropriate
internal remedies, such as the hypophosphites, cod-liver oil, ereasote,
ete.. should be administered. The food should bhe nourishing, bland
in thtL and non-irritating.  Loeally, steam inhalations of creasote,
pine oil, and the compound tineture of benzoin are of service. Searifi-
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cation is recommended by some and condemned by others. The insuf-
flation of iodoform is advocated by Schnitzler-Krause of Berlin, who also
advizes the use of applications of lactic acid to ulcerations situated on
the posterior portion of the larynx. A 20 per cent. solution of menthol
in olive oil is recommended by Rosenberg. The use of sprays has also
been found useful.  Cocaine in a 2 per cent. solution, applied before
cating, is useful for alleviation of the pain.  When deglutition becomes
impossible, Delavan’s alimentation-bottle may be employed. When the
dyspneea becomes extreme, tracheotomy can be performed.

SYPHILITIC LARYNGITIS.
Give the etiology.

It may oceur as a secondary manifestation of syphilis in from a few
weeks or months to two years atter the primary infection.  As a tertiary
manifestation it may oceur in from three to thirty years after. It is said
to be more frequent in men than in women.

Give the pathology.

In the secondary form hypersemia may be present, complicated with
ulcerations or condylomata. In the tertiary form hypersemia is the
first manifestation, followed by progressive ulceration. The cartilages
may become involved, and stenosis is not of’ infrequent oceurrence as the
result of cicatricial contraction.

What are the symptoms?

In secondary syphilis hy !wmﬂum with ulcerations or mucons patches
is frequently observed. The voice is usually impaired, and may be
completely lost, but soon returns.  Difficulties of breathing are not, as a
rule, present. Cough is not a prominent symptom, and is usually due
to an effort to clear away the expectoration.

On inspection with the lam ‘yngoscope congestion 18 noticed, and more
especially the ulcerations of the vocal cords. (See Fig. 3, Plate II.)
When nmm:-m:. patches exist, they are seen most frequentl:, on the
ventricular bands, the 1t1tu¢ntennul space, and the epiglottis. Con-
dylomata are sometimes seen. The secretion is scanty.

In the tertiary form ulcerations, as a rule, begin in the epiglottis, and
differ from the secondary uleerations in that they are deep, covered with
a whitish-yellow coating with elevated margins, and surrounded by an
inflammatory areola. When the ulcerative process involves the carti-
lages, necrosis is the result.  If the blood-vessels become affected, hem-
orrhage may ensue.

What is the prognosis?

In secondary stages the prognosis is favorable. 1In the tertiary stage
the prognosis is also favorable if’ seen early, though death may result
from cedema of the larynx or hemorrhage,
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What is the treatment ?

In the secondary form internal administration of mercury is indicated.
Loeally, astringents of nitrate of silver and chloride of zine are service-
able. Where there is ulceration or when condylomata are present, iodide
of potassium, with or without mercury, may he given.

n the tertiary stage mercurial mnnu:mn 18 thummmulul followed by
the administration of iodide of potassium. Local applications should
not be neglected. Where ulceration exists, nitrate of silver should be
applied. Todoform is also recommended. When edema is imminent
tracheotomy is necessary. Where stenosis occurs as the result of cica-
trization, dilatation by 111e¢ur-'- of Schoetter’s tubes or those of O Dwyer
should be resorted to. I'racheotomy, however, often becomes necessary.

NEUROSES OF THE LARYNZX.

Describe, briefly, the effects of lesions of the superior and recur-
rent laryngeal nerves, and give some of the causes.

When a lesion of the superior laryngeal nerve exists, there is some loss
of sensation, the epiglottis can only be partially closed, the voice is hoarse
and easily fatigued. Lesions of' both nerves cause paralysis of the thyro-
ericoid, thyro-epiglottie, and ary-epiglottic muscles in the lateral half of
the larynx.  Aneurism, tumors of the pharynx, or enlarged glands may
cause impairment of the function of the superior lary ngeal nerve. It
also occurs as a sequel of diphtheria.  Lesions of the recurrent laryngeal
nEH'E are the most frequent causes of paralysis of the larynx. Aneu-
risms, pressure from bronchial glands, and mediastinal orowths may
cause impairment of the recurrent laryngeal nerve, as may also enlarge-
ment of the thyroid gland. The effécts are paralysis of all the muscles
supplied by this nerve.

Mention other causes which may bring about paralysis of the
laryngeal muscles.

An inflammatory condition of the muscular substance resulting from
an inflammation of the larynx, atrophy or degeneration of the muscles,
and various other conditions, such as ansemia. syphilis, rheumatism. and
general poisoning by means of various drugs, may be mentioned as fac-
tors in the causation of motor paralysis.

Treatment of these forms consists in treating any catarrhal condition
of the nose, pharynx, or larynx which may exist, and in the administra-
tion of tonies and faradization.

Give a brief account of the paralysis of abduction.

This consists in paralysis of one or both of the posterior crico-aryte-
noid museles.  Bilateral paralysis is a serious affection, but is rare.  As
to its cansation. cases have heen reported oceurring after typhoid fever,
menmonia, and erysipelas.  New growths, aneurisms, by pressure upon

oth recurrents, may produce bilateral paralysis. The voice usnally re-
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mains unimpaired, but may be slightly hoarse. Respiration is seriously
interfered with, bemﬁ noisy during inspiration, and suffocation is liable
to take place. Expiration is normal. In wailateral paralysis the voeal
cord is seen by :mE of the laryngoscope to remain in the median line.
The subjective symptoms are, as a rule, slight. The voice 1s rough and
harsh in tone. Difficulty of breathing is not so marked in this as in the
bilateral form on exertion; however, dyspnea is often experienced. Uni-
lateral paralysis may be due to a lesion of the pneumogastrie, to aneu-
rism, enlarged bronchial glands, and hypertrophy of the thyroid gland.

In the bilateral form, to relieve the extreme dyspneea, tracheotomy
often becomes necessary. In the unilateral form, where there exists any
pathological cnmlltmnf-, such as enlarged glands, ete., appropriate freat-
ment should be given. Faradization may e tried.

Describe paralysis of adduction.

This consists in paralysis of’ the lateral erico-arytenoid muscles. Tt
may be bilateral or unilateral. The bilateral form is due to ansemia,
and often occurs where there are great bodily weakness and hysteria.

[t may ocenr in women sufferi ing from amen-:)rrlmea
Fic. 73. or dysmenorrheea. In this condition the voice is lost
| and the vocal cords in phonation do not approach
: the median line.

Prognosis 1s favorable.

The unilateral paralysis may be due to chronie
poisoning from lead and diphtheria: it may be
the result of cerebral disease, cold, or muscnlar
straim. It 1s met with after small-pox, constitu-
tional syphilis, and in phthisis.

The symptoms present are loss of voice or
hoarseness.  With the laryngoscope the cord af-
fected 1s seen to remain in the cadaveric position,
and does not move.

A of Left Voeal . Lrognosis is favorable when the cause is local in
Cord (Cohen). 1ts origin.
Treatment of both forms consists in faradization,
eeneral tonies, and the administration of strychnine.

Describe paralysis of the sphincters or tensors.

This consists in paralysis of the thyro-arytenoidei, caused by over-ex-
ertion of the voice, improper use of the voice, or hysteria. By the
laryngoscope decreased approximation is seen to exist, and the cords ap-
pear thinner than normal.

What other forms of paralysis may exist?
Jaralysis proper of the arytenoideus or as the result of catarrh.
The prognosis as regards llh: 15 wood.
Treatment is the same as in the preceding forms.
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BENIGN TUMORS OF THE LARYNZX.

Give the etiology.

Hyperaemia, eatarrh, and the inhalation of certain irritating vapors
may give rise to the formation of a new-growth in the larynx. Constant
use of the voice, as also syphilis, may be mentioned as predisposing
causes. These tumors occur usually in adults, and are more frequent
in males than in females.

What are the symptoms ?

The symptoms vary with the size, situation, and consistency of the
growth. The voice is, as a rule, impaired. Double voice is said to oc-
cur in a certain pr oportion of cases, especially if the growth be small.
Dyspneea is only present when the esrowth is of so Luﬂ‘u a size that it
mterferes with respiration. Cough may be present, and is usually due
to a desire to clear the throat. Pain, asa 1-1:]“:-: 18 absent, nor is there

'aln}; difficulty in swallowing unless the growth be situated on the epi-
glottis.

What are the growths usually met with ?

Papillomata, fibromata, angiomata, myxomata, and cysts. (See Figs,
4 and 5, Plate 1L.)

‘What is the treatment of benign growths in the larynx?

They should be either destroyed by means of caustics or removed.
(faustics should only be employved where the growth is of small size.
Of these, nitrate of silver, chromie acid, and the galvano-cautery are the
ones chiefly recommended. For their removal forceps are }.Ll]Ll"ﬂ"}'
used. Mackenzie's forceps (Fig. 74) and Schroetter’s are effective for

Fic. 74

Mackenzie's Laryngeal Forceps.

this purpose. Where the growth is situated on the epiglottis, Jarvis's
snare may be employed.
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MALIGNANT GRbWTHS IN THE LARYNX.

What are the malignant growths which occur in the larynx ?
Sarcoma and earcinoma.

What are the symptoms ?

Hoarseness with severe pain, difficulty in swallowing, and disturb-
ances in respiration as the growth increases in size. When ulceration
occurs, pain becomes more intense and hemorrhage may oceur. The
breath has a feetid odor. The laryngoscopic appearances vary. Sur-
coma often resembles a papilloma or fibroma. In carcinoma when the
growth is an epithelioma it has a grayish-red color; uleeration is pres-
ent, surrounded by vegetations, which soon break down to become in
turn ulcerated. In LnLL]ﬂmlunl cancer vegetations are seen on the sur-
face of the ulecer. Secirrhus is hard to the touch at first, but soon
becomes inflamed and ulcerates.

What is the treatment of malignant growths of the larynx ?

Attempts at endolaryngeal removal are recommended by some, con-
demned by others. Exeision of the larynx, total or partial, has met
with some success, as has also thyrotomy, followed by removal of the
erowth. Tracheotomy often prolongs the life of the ]ﬂtu,nt (ocaine,
4 per cent. solution, and insufflations of morphia, gr. -1, for the relief
of pain are often useful.

SUCCESSFUL CASES ALIVE AFTER THREE YEARS.
THYROTOMY.
Ca=e No.
1. Died 4 years after upvmtmn of cerebral apoplexy.
2. Well 8 3
:;. (1] .‘jﬂ id (1Y

PARTIAL EXCISION.
1. Well 3} years after operation.
L1 ik

LA

:_}. ik 4 L ik

4. Died 5 . i of cerebral apoplexy.
TOTAL EXCISION.

1. Well 3} years after operation.

9] i ik i

o e G G

4- (13 4& is ki

5. Died 4% ¢ i

6. Well 5 i 5

T. L1 5* i 1

B' L1 !J i i

Total, 15 cases.
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DEATHS DUE TO OPERATIONS FOR INTRINSIC CARCINOMA
(IMMEDIATE).

{azes. I'eaths,
A R 1] UL Th o R T oS o e - 3
Partial excision s Mot Sh A S 7
Total excision - - & & o . -9l 16

102 operations. 26 deaths.

CAUSES OF DEATH.

Accident 1
Hemorrhage . : s R e o s MR R PR |
EaralvEis olehearbel &0 i iF s om0 s o s
Exhaustion SOERE mo R e L s ot e el
Pleurisy . . 1
Pneumonia, broncho- pneumanm, ]}]eum pu eumonia. 6
Sepsis . . . i o (R e T
Not a%t.e;tmmd 5 S dngEner e oede s e S S T

T o oot S M O e

FOREIGN BODIES IN THE LARYNX,

What are the foreign bodies found in the larynx? Give the
treatment.

Various articles of food, such as fish-bones, pieces of meat and bread;
also buttons, pins, ete. often find their way into the larynx.

The symptoms they give rise to are violent attacks of coughing. and
when not dislodged, and the body is of large size, the face becomes livid,
with protrusion of the eveballs. and even unconsciousness may ensue.
When the body is of such size as to prevent the entrance of’ air into the
lungs, suffocation ensues, and the patient dies in a very short space of
time. When the foreign body is small. the above symptoms do not
show themselves, but instead fits of coughing.

Fiag. V5.

Seiler's Universal Tube-foreeps and Guillotine.

The treatment consists in their removal by Mackenzie's, Seiler’s, or
Schroetter’s forceps, cocaine having been first applied. (Fig. 6, Plate
IT., shows pin imbedded in posterior portion of the right cord. }
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THE NOSE AND ITS DISEASES.

ANATOMY OF THE NOSE.

Describe the external nose.

The external nose 1s made up of two portions—a bony and a cartilag-
inous portion. It is covered externally by imtegument, internally by
mucous membrane, and is supplied with muscles, blood-vessels, and
nerves.

Name the bones entering into its formation.

The bones are the two nasal bones and the nasal processes of the
superior maxillary.

Name the cartilages.

The cartilages arve five in number: two upper, two lower lateral car-
tilages, and the cartilage of the septum. These are held together by
means of strong conmective tissue, and by the action of muscles upon
them the openings of the nose can be dilated or narrowed. Besides these,
are also found smaller sesamoid cartilages. These are usually imbedded
in a fibrous mass.

Describe the integument of the external nose.

The integument is rich in sebaceous glands, the contents of which form
the well-known comedones. It extends inside the nose as far as the
anterior end of the inferior turbinated hones, and at the entrances of the
nares is covered, chiefly in men, with short, thick hairs.

Describe the mucous membrane.

The mucous membrane is continuous with the integument externally,
and with that which lines the nasal fossse within.

Name the muscles of the external nose.

The musecles are the levator alae nasi, depressor alse nasi, levator alse
nasi pmrr., and the m. apicis. These by their action dilate or make
narrow the openings of the nose.

Give the blood-supply.
The blood-supply is furnished by the lateralis nasi from the facial, and
195



196 THE NOSE.

the nasal artery of the septum from the superior coronary, which supplies
the alze and septum, the sides and dorsum being supplied also from the
nasal branch of the ophthalmic and the infraorbital.

What are the nerves ?

The nerves are branches from the facial, infraorbital, and infratrochlear,
and from the nasal branch of the ophthalmic.

How are the nasal cavities formed ?

By means of various bones which form an upper wall or roof, a lower
wall or floor, and an internal and an external wall.

How is the upper wall or roof formed?

[t is formed anteriorly by both nasal bones (Fig. 76), in the middle by
the ethmoidal eribriform plate, and posteriorly by the anterior wall of the
sphenoidal sinus.

How is the lower wall or floor formed ?

It is formed by the palatal processes of the superior maxillary, and by
the horizontal plates of the palate-bones. The floor is smooth and some-
what sloping posteriorly.

How is the inner wall formed ?

The inner wall is formed by the septum. Tts osseous portion is formed
by the vomer, by the vertical plate of the ethmoid, by the crista palatina
and crista nasalis anter.; the cartilaginous portion is formed by the car-
tilago septi, which shows much variation in form.

How is the external wall formed ?

The external wall is formed by the superior maxillary, the perpendie-
ular portion of the palate-bone, and the pterygoid proeess of the sphenoid.

On the external wall are seen several openings which vary in size and
form. The most im‘mrt:mt of these 1s called the hiatus semilunaris or
bulla ethmoidalis. This leads into a funnel-shaped eavity, the infundib-
ulum. The infundibulum in its anterior and upper part stands in con-
nection with the frontal sinus, and in its lower and posterior portion with

the maxillary sinus by means of the middle meatus and ostium maxillare.

What structures are found on the lateral wall? Describe them.

The most important structures are the turbinated bodies. These are
three in number—an inferior, a middle, and a superior. The inferior
turbinated lies on the inner surface of the upper jaw. It is irregularly
curved, and 1s covered with mucous membrane. On its surface are some-
times seen depressions and grooves. The space lying between it and the
floor of the nose and the septum is called the inferior turbinated space
or meatus. Under the roof of this space—viz. the inferior turbinated
body—is situated outwardly and anteriorly a small opening, the exeretory
opening of the tear-duct. The middle turbinated is a portion of the
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Ao Fra. 76.

Vertical Seetion of Head, slightly diagrammatic: 1, superior turbinated bone; 2, middle
turbinated bone; 3, lower turbinated bone; 4, Hoor of naszal caviiy ; 5, vestibule; 6, sec-
tion of hyoid bone ; 7, ventricular band ; 8 vocal cord ; 9 and 23, section of thyroid ear-
tilage ; 10 and 24, section of cricoid cartilage ; 11, section of first tracheal ring; 12, fronial
sinus; 13, sphenoidal cells; 14, pharyngeal opening of Eunstachian tube; 15, Rosen-
miiller's groove; 16, velum palati; 17, tonsil; 15, epiglottis; 19, adipose tissue behind
tongue; 20, arytenoid cartilage; 21, tubercle of epiglottis; 22, section of arytenoid
muscle (Seiler).
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ethmoid, and is situated higher and farther back than the inferior tur-
binated. The space lying between it and the inferior turbinated body
is called the middle turbinated space or meatus. The narrow space
lying between it and the septum is called the rima olfactoria, which
contains in its mucous membrane the endings of the olfactory nerve.
In the middle turbinated space are situated the openings of the maxil-
lary and frontal sinuses. The superior turbinated, also a portion of the
ethmoid, is the smallest of the turbinated bones. The space between it
and the middle turbinated is known as the superior turbinated space.
The several openings of the ethmoidal cells are seen in this space. Be-
tween the posterior ends of the middle and superior turbinated bodies is
sitnated the foramen spheno-palatinum. Above the posterior portion
of the superior turbinated 1s seen the entrance into the cavity of the
sphenoid.

Describe the mucous membrane of the nasal cavity.

The mucous membrane 15 continuous anteriorly with the integument
and posteriorly with the mucous membrane of the pharynx. It covers
the septum, the turbinated bodies, and sinuses. In some places it is so

Fic. 7%.

Distribution of Nerves in the Nasal Passages (Dalton): 1, olfactory bulb, with ils nerves;
2 masal branch of the fifth pair; 3, spheno-palatine ganglion (Seiler),

intimately connected with the periosteum that it is difficult to separate
them. The mucons membrane in the upper portion, the regio olfacto-
ria, has colummar epithelinm. The lower portion, the regio respiratoria,
has eiliated and columnar epithelium. It 1s rich in nerves, blood-vessels,
and glands.
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Name the nerves of the nasal cavity.

The nerves are divided into three sets: the nerves of sensibility, nerves
uf'_ secretion, and the nerve of smell (Fig. 77). The nerves of sensibility
arise chiefly from the first and second branches of the trigeminus.
The secretory nerves arise from the spheno-palatine ganglion. The
nerve of smell 15 the olfactory nerve.

Name the arteries of the nasal cavity.

The arteries are the anterior and posterior ethmoidal, from the oph-
thalmie, which supply the ethmoidal cells, frontal sinuses, and roof of
the nose ; the spheno-palatine, from the internal maxillary, which sup-
plies the mucous membrane covering the turbinated bones, the mea-
tuses, and the septum; and the alveolar branch of the internal maxil-
lary, which supplies the lining membrane of the antrum.

What are the veins?

The veins accompany the arteries, and communicate with the facial
and ophthalmic veins. One of these passes through the plate of the
ethmoid and the foramen ceecum into the longitudinal sinus.

What are the physiological functions of the nose as an organ of
respiration ? _
The ingpired air is freed to some extent from dust, there i1s a certain
proportion of moigture added to it, and it is also made warmer.

RHINOSCOPY.

‘What is rhinoscopy ?
Rhinoscopy 1s the examination of the nasal cavities, and 18 divided
into anterior and posterior rhinoscopy.

What instruments are necessary for an examination of the nasal
cavities?

(1) A nasal speculum. Various specula have been recommended ;
those chiefly in use are Friinkel's, Duplay’s, Charriére’s, Kramer's, and
Bosworth’s. (2) A head mirror. (3) Tongue-depressor (Tiirck). (4)
A small rhinoscopic mirror.

What is seen on an examination of the anterior nares?

On the inner side is seen the septum, which is red in color and which
may be straight or deviated. On the outer side is seen a rod-like prom-
menee, which is the inferior turbinated body. Between this. the floor
of the nose, and the septum is a space, the inferior turbinated space.
Above the inferior turbinated 1s seen the middle turbinated space.  Then
comes into view the middle turbinated, with the rima olfactoria lying
between it and the septum. Sometimes the superior turbinated can be
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seen through the rima olfactoria. The head, of course, must be tilted
in different directions to bring into view the various structures.

How is a posterior rhinoscopic examination made ?

The tongue-depressor, held in the left hand, is introduced into the
mouth and placed upon the dorsum of the tongue, depressing it as
gently as possible. TLE small rhinoscopic mirror is then heated, and in-
troduced with its reflecting surface upward, beneath and beyond the soft
alate.  If there be no obstacles present, a view of the posterior nares
18 then obtained.

What is seen in a posterior rhinoscopic examination ?

The parts visible are the posterior margins of the turbinated bodies
(Fig. 78), the septum, the orifices of the Eustachian tubes, the grooves of

Fia. 78.

Rhinoscopic Image: 1, vomer or nasal septum; 2, floor of nose; 3, superior meatus: 4,
middle meatus; 5, superior turbinated bone; 6, middle turbinated bone; 7, inferior
turbinated bone; 8, pharyngeal orifice of Eustachian tube; 9, upper portion of Rosen-
miiller's groove ; 11, glandular tissue at the anterior portion of vault of pharynx; 12,
posterior surface of velum (Seiler).

Rosenmiiller, the Kustachian prominences, and the vault of the pharynx,
on which is seen Luschka’s tonsil.

What are the obstacles which prevent an examination of the
posterior nares? How are they overcome ?

An irritable throat or irritability of the fauces. The palate often con-
tracts on introduction of the mirror. To overcome this the patient
should be directed to breathe quietly throngh his nose. The irritability
of the parts may be overcome by brushing or spraying them with a 10
per cent. solution of cocaine,
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Fic. 79.

Sass's Atomizing Tubes,

What other instruments are necessary for examination and
treatment ?

A sound made of silver to detect the consistency of the parts, as well
as new growths and foreign hodies; a cotton-applicator tor the appli-

Fia. 80.

The Burgess Atomizer.



202 THE NOSE,

cation of the various, solutions used in the treatment of nasal diseases;
a brush for application to the posterior
nares and vault of the pharynx; atom-
izer, of which there are a number in use,
for the application of medicaments in
the form of spray: a hand-atomizer can
be used or the condensed-spray appara-
tus; powder-insufflators for the insuffla-
tion of powders. (Figs. 79 and 80 show
Reservoir Insufflator. forms of atomizers, while Fig. 81 shows
a powder-insuftlator. )

INFLAMMATIONS OF THE NORSE.

What is acute rhinitis ?
It 1s an acute inflammation of the nasal mucous membrane.

What are the other names usually applied to it?
(Cold in the head. acute nasal catarrh, and coryza.

What is the etiology of acute rhinitis?

Exposure to cold, sudden changes of temperature, inhalation of dust
and irritating vapors, such as the vapors of ammonia, chlorine, iodine,
hydrochloric acid, ete. It often occurs in iodism, and is sometimes the
result of sexual irritation. It is a constant complication of measles, and
is often seen with scarlet fever, small-pox, and typhus. In some persons
there is a predisposition to repeated attacks of acute rhinitis.

What are the symptoms of acute rhinitis ?

There may be prodromal symptoms preceding the outbreak, lasting
several hours or days, such as a sense of fulness in the head, fatlgue,
and an indisposition to work. These are followed by a tickling sensation
in the nose, sneezing, violent frontal headache, and increased secretion.
These symptoms inerease rapidly. the secretion becoming so profuse that
the patient is forced to use his handkerchief continuously. The secre-
tion is at first thin, watery, and irritating, owing to the presence of so-
dinm chloride and ammonia. The senses of taste and smell are dimin-
ished or completely lost, respiration through the nose is difficult or wholly
impossible, and the voice assumes a nasal tone. The inflammation may
spread to the conjunctiva throngh the tear-duet, or to the ear through
the Eustachian tubes. The discharge after two to three days becomes
thicker, gelatinous. and muco-purulent, and finally becomes normal in
character again. The obstruction in the nose gradually disappears and
the senses of taste and smell return.

The objective changes consist in more or less intense redness of the
mucons membrane and swelling. whic h is chiefly diffuse, but more marked
on the anterior and posterior margins of the inferior turbinated body.
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Erosions are sometimes seen. Besides these changes, the skin of the nose
may appear red, shining, and swollen. The skin of the upper lip and
entrance of the nares is often eroded, sometimes covered with an eczema
or herpetic vesicles. Where there is complete obstruction of the nose
the tongue is dry and fissured. The secretion contains innnmerable des-
quamated eylindrical and ciliated epithelial eells, white blood-corpuseles,
and mucous cells. Oceasionally red blood, blood-corpuscles, and bacteria
are tound.

‘What is the course of the disease?

The course of the disease 1s from three to eight days; in severe cases
it may last fourteen days or even longer. The disease may become
chronic or result in the development of polypi.

The complications that may arise are inf};unumtiuns of the neighboring
cavities, chiefly the frontal sinus ; occasionally empyema of these cavities
may oceur. '

Give the diagnosis.

The diagnosis is, as a rule, easy, except where the prodromal symp-
toms are so violent as to make one suspicious of a more serious affection
—e. g. acute exanthemata.

What is the prognosis?
The prognosis 1s favorable. A fatal termination is seen only in the
aged or in very young children.

What is the treatment of acute rhinitis ?

The treatment must be both prophylactic and abortive. In those
predisposed to this affection an avoidance of the causes that lead to
it 1s necessary. Those who work among chemicals must protect the
mucous membrane by means of cotton tampons. Where it occurs as a
symptom of iodism the administration of the iodide should at once be
discontinued. To abort the disease many remedies have been recom-
mended. A Dover's powder at bedtime, followed by a laxative in the
morning, is useful. Hot foot-baths, diaphoretics, the Turkish bath, are
all beneficial. The use of menthol in the form of spray is said to abort
an acute coryza. It may be used in the following form :

R. Menthol, or, XV ;
; F1. albaline, ] Sl
S1g. To be used in the Kesson-Robbins albaline atomizer.

The application of cocaine in a 3 per cent. to 10 per cent. solution is
often effective, and relieves the very troublesome symptom of obstrue-
tion. Steam inhalations of tinet. benz. co., oil of tar, and eucalyptus
often give relief,
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What is purulent nasal catarrh ?

An acute inflammation in which the secretion is from the beginning
purulent In character.

‘What are the causes?

The eauses are specific and infectious in their nature. Infection of the
nose with the seeretion of gonorrheea by means of the fingers or hand-
kerchief is a frequent cause. It oceurs in new-born infants. - It also
oceurs in the course of acute infectious diseases, chiefly measles, scarlet
fever, diphtheria, variola, or as the result of the spreading of a puru-
lent catarrh of the conjunctiva.

What are the symptoms?

From the beginning of the disease the secretion is purulent in
character, and is feetid, cheesy-like, and may be tinged with El-.}t;:-d. The
skin covering the upper lip and entrances to the nostrils may be ex-
coriated. The mucous membrane is swollen, reddened, and covered with
superficial ulcers.
What is the diagnosis ?

The dingnosis rests upon determining one of the above causes. Tt

may be confounded with diphtheria, syphilitic catarrh, and the catarrh
produced by irritation from a foreign body.

What is the prognosis?

The prognosis is favorable ; only in infants is it serions. Various com-
plications, such as purulent inflammation of the neighboring cavities,
erysipelas of the face, ete., may arise.

What is the treatment of purulent nasal catarrh?

The most essential point in the treatment is the cleansing of the nose
by means of the nasal douche. The disinfectants recommended are borie
acid, carbolie acid, and resorein. and insufflations of nitrate of silver,
alum, iodoform, ete. In children and infants, where the use of the
nasal douche is impossible and dangerous, the cleansing of the nose by
means of a small tampon has been recommended.

What is simple chronic rhinitis ?
It ig a chronic inflammation of the nasal mucous membrane.

What is the etiology ?

Repeated attacks of acute catarrh and the acute catarrh following
acute infections diseases are the most common causes. Those inhaling
various organic and inorganic vapors frequently suffer from chronic
catarrh. Heredity is said to have influence in giving rise to it. It
sometimes appears as the result of adenoid vegetations and enlarged
tonsils. Nexual excitement, pregnaney, menstruation, a gouty or rheun-
matic diathesis, predispose to it,
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What are the pathological changes?

The pathological changes are slight. The chief condition present is
an engorgement of the erectile bodies. The mucous membrane is but
slightly swollen. The epithelial layer appears to undergo no change.
In the submucous tissues is seen a small amount of cellular infiltration.

What are the symptoms?

There is an increased irritability of the nasal mucous memhrfme, as
shown by a feeling of stiffness in one or both nostrils. This is especially
seen in a change of -1t11m-1}1191u, conditions and when the patient
assumes a rerumhcut posture. The patient has repeated attacks of
sneezing, and is constantly catching cold. There is dilatation, which is
recnfrnlzdhlf' on inspection by a puffy eondition of the turbinated hodies.
This eondition is distin guished from true hypertrophy by making use of
the probe, when the swelling is seen to collapse. On the '1}111110:1121911 of
cold or cocaine the same change takes place. The secretion varies as to

uantity and quality. At first it is thm but gradually becomes thicker.
t may be profuse or scanty as to quantity. The color 1s dirty white,
yellowish, or greenish. It is often seen dried in crusts at the nasal
septum and on the anterior ends of the turbinated bodies. If ex-
amined by the microscope, the secretion is seen to contain leucocytes,
i{gn&e blood-cells, degenerated epithelium, and micrococei of various
dinds.

What are the rhinoscopic appearances?

The rhinoscopic appearances show a reddening of the mucous mem-
brane, which may be diffused or localized ; swelling, which is present in
varying degrees, and a secretion showing a variation in character and
quantity. Slight erosions are also sometimes seen.

What are the complications?

Chronic_catarrh of the naso-pharyngeal space, with or without hyper-
trophy of Luschka's tonsil, is a frequent complication. Hy pertrophy of
the tonsils, granular p]mr}, neitis, inflammation of the neighboring
cavities of the Eustachian tubes and of the middle ear . are often found
in connection with chronic rhinitis. Frequent sequels are the develop-
ment of myxomatous and fibrous growths.

What is the prognosis?
The prognosis of simple chronie rhinitis is, as a rule, good.

What is the treatment of simple chronic rhinitis?

If there be any diatheses present, such as the gouty, rheumatic, or
tuberculous, these should receive treatment. The oeneral health should
receive attention. Hygienie treatment, such as the care of the skin
and the use of proper clothing, should not be neglected. The first step
in the local treatment consists in a thorough LlEdI]SlIlff of the parts by
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means of a solution, such as Dobell’s, or the use of Seiler’s tablets.
The formula of Dobell's is as follows:

K. Acid. earbol., gr. iv;
Sod. bicarh..
Sod. bibor., ada. gr. viij ;
Glyeerin., 29
Aquee, q. 8. ad 3iv.—-DM.

After the cleansing of the parts the remedy selected should then be
applied. This can be done by means of a spray when used in solution,
by means of an insufflator when the powder is used, or by means of a
cotton probe dipped in a solution and applied to the parts. The rem-
edies recommended are insufflations of nitrate of silver, solutions of
iodide or sulphate of zine, and sulphocarbolate of zine, gr. v to 3j.
The following prescription has been recommended :

K. Todini eryst., or. 1V}
Potass. 1odid., 2y %
Ziinci iodid. oT. XX ;
Zinel carbolat., gr. XX ;
Listerine, 51
Aquze, ad 31v.—M.

Sig. To be used in the form of spray.

The following can be applied by means of the cotton-applicator:

K. Iodini, gr. viij ;
Potass. 10did. or. XXXVIj ;
Glyeerinae, fiZvjss.—M.

To prevent irritation after the above application a spray of cosmoline or
albaline is effective.

What is chronic hypertrophic rhinitis ?

It is a chronic hypertrophic inflammation of the nasal mucous
membrane.

What is the etiology ?

It is usually the sequel of a long-continued chronie rhinitis, or occurs
as the result of repeated attacks of acute rhinitis.

What is the pathology?

There is an increase in the epithelial cells, with desquamation and
sometimes fatty degeneration. The mucosa becomes covered with young
epithelial cells, and there is formation of connective tissne. According
to Sajous, the walls of the venous sinuses become thickened, owing to
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the formation of connective tissue. New blood-vessels are also formed,
whilst the glands and their openings arve filled with proliferating cells.
There is a secretion, which may be watery or thick. It contains mucin
and is muco-purulent. It dries easily, and forms crusts on the walls of
the nasal cavities.

What are the symptoms?

The chief symptom is obstruction to the nasal respiration. This may
be temporary or permanent. . If'it persist, the face assumes the peculiar
expression characteristic of mouth-breathers. As a result, the tongue
becomes dry and coated. The sense of smell is diminighed, and there
may be complete anosmia. The volce assumes a nasal twang.  Sleep is
often restless. Disturbances in hearing are present, and can vary from
simple buzzing to severe inflammation “of the middle ear. There is an
increase of secretion.  Mucus often accumulates in the post-nasal cavity
during the night and drops into the throat. This gives rise to a chok-
ing sensation, cough, and may even mduce vomiting. As a result, the
pharynx becomes aﬂ‘ented Epistaxis is often present. Besides these,
the patient often experiences a sensation of' pressure in the frontal
region, and feels mdisposed to work, and often has a sensation of itch-
ing and burning in the nose.

What are the rhinoscopic appearances ?
Anteriorly, the membrane appears normal in some cases, in other cases

Fig. 82.

Dilated Nostril, showing anterior hypertrophy (Seiler).

red (Fig. 82). The inferior turbinated is seen swollen, and often lying
against the septum. Ulcerations are sometimes seen. Posteriorly,
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there is swelling of’ the posterior ends of the middle and inferior turbin-
ated. This is especially noticeable in the lower turbinated. The swell-
ing may be very red or whitish, or may present an appearance which by
some has been called mulberry-like, and by others raspberry-like.

What is the diagnosis?

The diagnosis is as a rule easy. It is distinguished from the simple
form by the use of the probe and cocaine, as has already been deseribed.

What is the prognosis?

The prognosis is, as a rule, good. The patient can always be relieved
of his chief and most troublesome symptoms—namely, those due to
obstruction.

What is the treatment of chronic hypertrophic rhinitis?

The treatment consists in the reduction of the hypertrophied tissue.
This is effected by means of acids, the galvano-cautery, or the snare.

The acids used are usunally the nitric and chromie. In the use of nitrie
acid great care should be observed, as it 18 very powerful and destructive
in its action. It is best applied by means of a cotton-applicator. Only a
small surface should be cauterized at a time, and after its application a
saturated solution of bicarbonate of soda should be used to neutralize the
action and to relieve the pain.

(Chromic acid 18 less dangerous than nitrie, and 1s the acid most com-
monly used. In using it a crystal is slightly heated on the end of a
probe and applied to the surface to be cauterized. This is followed, as
in the case with nitric acid, by an application of a saturated solution of
bicarbonate of soda. DBefore the cauterization the parts should be thor-
oughly cleansed.

The galvano-cautery is another means for reducing hypertrophied tissue
in the nogse. ~ Cocaine in a solution of from 4 to 10 per cent. should first
be applied. The temperature of the cautery is an important point to be
looked after. The condition of cherry heat is least dangerous and least
painful. A small amount of surface can be cauterized, or a large amount,
according to the judgment of the operator. One can begin at the anterior
end, cauterizing but a small space at a time, gradually eoing backward,
or several parallel linear incisions can be made along the surface of the
turbinated, beginning at the posterior end.

The after-treatment consists in keeping the nose cleansed by antiseptie
alkaline solutions. For this purpose Dobell’s is perhaps the most useful.
In a few days the slough comes away.

Serious after-effects have followed the use of the galvano-cautery, so
that its application should be limited to anterior hypertrophy only, and
a small surface cauterized at a time.

Posterior hypertrophies are best removed by means of the snare.
Jarvis's snare 1s the one generally in nse (Fig. 83). The wire used should
be steel piano-wire. The nostril being dilated by the speculum, the wire is
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introduced along the floor of the nose into the naso-pharynx. The patient’s
tongue is then depressed, and by means of a small rhinos scopic mirror the
wire is adjusted to the mass. The use of the rhinoscope, however, is

Fia. 83.

Jarvis's Snare in Pogition, showing loop around a posterior hypertrophy (Jarvis).

unnecessary, and in a large number of cases posterior rhinoscopy 18 im-
possible. In making use of the snare without the aid of the rhinoscope
the operator gently passes the wire along the inferior turbinated space,
keeping as close as possible to the septum and the floor of the nose, until
the wire impinges against the posterior pharyngeal wall. It is then
gently withdrawn a fittle, and the handle turned inward, when the loop
is brought over the hypertrophy. The mass is then divided. By means
of the screw on the handle the growth can be removed quickly or slowly
at the will of the operator. The after-treatment consists in the applica-
tion of a disinfectant spray.

The after-effects of the operation are not serious. Hemorrhage rarely
oceurs if the growth is slowly removed. Secondary hemorrhage may set
in, but is easily controlled. Rapid relief is afforded the patient by the
operation.

What is the etiology of atrophic rhinitis?

As to the real cause of atrophic rhinitis there appears to_be some
doubt. The majority of observers regard it as a later stage of the hyper-
trophic condition. The weight of evidence seems to be against the theory
that rhinitis 18 ever atrophic from the beginning. Predisposition to it 18
more strong in those with a tuber culous taint. It occurs chiefly in
young persons from the tenth to the twentieth year, especially at the
age of puberty, and attacks females more than males. Abnormal patency
of the anterior nares has been ascribed as an exciting cause.

14—Eye.
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What is the pathology ?

There is formation of fibrous connective tissue, with atrophy of the
various layers of the mucous membrane. The surface of the muecous
membrane may be deprived of its epithelium or covered with another
layer of cells. The glands disappear entirely, owing to the pressure upon
them of the newly-formed fibrous connective tissue, or they may be sur-
rounded by an infiltration consisting of round cells. The adventitia of
the blood-vessels is thickened while as yet no appreciable change has
been discovered in the nerve-elements. The atrophy may affect the
periostenm and the bones themselves. In this case there is gradual
atrophy of the lacunse. Uleeration does not occur in atrophic rhinitis,

What are the symptoms ?

In making a rhinoscopic examination the nasal eavities are found to
be unusually widened, so that the posterior pharyngeal wall 1s plainly
visible. The mucous membrane is seen covered in different portions
with erusts of mucns, which in color are yellow or brown, or even black.
Agrain, one side of the nose may be found in an atrophie condition,
whilst the other is seen to be in a hypertrophie state. There is a very
strong odor present in a large muu]ljcr of cases, which is pecuharly
characteristic of this condition, and which has given rise to the term
“¢ ozeena.’’

The subjective symptoms consist in disturbances of smell. The sense
of smell may be considerably diminished or entirely lost. Headache,
difficulty of hearing, noises in the ear, are other symptoms which may
be present in a more or less marked degree. The voice has a nasal
twang, and where the secretion accumulates in the nose obstruction is
present.

What is the diagnosis?

The diagnosis is, as a rule, easy. The odor must be distinguished
from that oceurring as the result of earies or necrosis.  An exelusion of
those diseases giving rise to ozsgena must be made.

What is the prognosis ?

_The prognosis as regards an absolute cure is bad; as regards an ame-
lioration of the symptoms, it 18 favorable.

What is the treatment of atrnphic rhinitis ?

The most important point in the #freatment consists in the removal of
crusts and the prevention of their formation by keeping the nose con-
stantly cleansed. For this purpose an alkaline solution should be used.
Dobell’s serves the purpose as well as any. If there be a very strong
odor, listerine can be added. Leffert’s spray-producer can be used in
applying Dobell’s solution, or the following formula may be used :
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K. Thymol, gr. j;
:ﬂwhu] 3] ;
Gly Lerm., f131) 3
Agq., ad ﬂ:'j.—l"rl.

Sig. Use as a spray.

The following formula, recommended by Sajous, can be used in the
nasal douche for the purpose of cleansing :

B. Sodii borat.,
Ammon. chlor., @d. gr. XX ;
Potass. permangan., gr. x.—M.
Sig. To be dissolved in one pint of water at 100° F.

A solution of bichloride of mercury, in the strength of T : 4000, may
also be used. The use of the post-nasal syringe 1s a useful :H.]_]T.H]Et in
helping to cleanse the nostril. In using it the nozzle of the syringe is
introduced behind the soft palate; the patient is directed to hold his
head forward and the instrument discharged. The application of pow-
ders after cleansing the nostrils is advocated by many. Nitrate of silver
in the following strength is useful :

B:. Argent. nit., gr. 1j;
Pulv. amyli, 3ss.

This ean be gradually increased in strength up to ten grains.
The following 1}nwdcm have also been 1'Lumummled Sanguinaria,
31j-3]; galanga, 3ss-3ss; saliecylic acid, gr. xx—38s8; 1lodine, gr. j-ij-
S8,
- Ointments are also of service in the treatment of atrophic rhimitis.
They can be applied by means of the cotton-applicator. The following
are beneficial ;

B. Todol., gT. XV—XXV;
Ung. aq. rosse, Zj.—M.

. Todoformi, or. Xij;
Acid. earbol. eryst., gr. V;
Todi, ar. 11 ;
Petrolati, Zj—M.

Medicated bougies and medicated cotton wools, as used by Voakes,
have been found serviceable by some. Tampons of cotton, as recom-
mended by Gottstein, are very useful. The tampon ean be left in for
several hours, and then replaced by a fresh one. Galvano-cautery is
used by some, but is required to be used very cautiously.

Besides the local treatment, constitutional treatment should also re-
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ceive attention.  Tonies of cod-liver oil, iron, quinine, strychnine, should
be given. Hygienic surroundings should Tecelve attention; proper ex-
ercise, ventilation, and the care of the skin. The diet should be regu-
lated.

What are the synonyms of hyperasthetic rhinitis ?

(loryza vaso-motoria periodica, Hay fever, Hay asthma, Autumnal
catarrh, Rose cold, June cold, ete.

What is the etiology?

Three factors are necessary to excite an attack of hay fever. These
are, first, the presence ot an exciting agent ; secondly, a predisposition on
the part of the system to become influenced by such an agent; and
ﬂlil'dl‘}*: a sensitive area in the nose.

-

What are the symptoms?

The symptoms are usually those of an acute coryza somewhat intensi-
fied, such as itching in the nose, followed by sneezing ; headache and a
profuse watery discharge, which is irritative in character. Nasal ob-
struction is present. HKxcessive lachrymation, often followed by conjune-
tivitis, 18 a prominent symptom. The patient not infrequently complains
of sore throat; asthma often complicates the attack.

What is the treatment of hyperasthetic rhinitis?

Tonics, especially the nerve-tonics, such as nux vomiea, phosphorus,
ete., should be administered internally. Quinine is often of great ser-
vice. The application of ointments, such as the benzoated oxide-of-zine
ointment and vaseline equal parts, or the belladonna ointment, often cur-
tails an attack. Menthol inhalations have proved serviceable. The ap-
plication of cocaine in a 4 per cent. solution is recommended. Where
there is hypertrophy or polypi in the nose, these should be removed.
Sensitive areas should be sought for in the nose by means of the probe,
and carefully cauterized by means of the galvano-cautery, chromic acid,
or glacial acetic acid.

NASAI. MANIFESTATIONS OF CERTAIN CON-
STITUTIONAL DISEASES.

SYPHILIS OF THE NOSE.

What is the etiology ?

It is here, as elsewhere, the result of syphilitic infeetion. It may
manifest itself in the primary, secondary. or tertiary form. The primary
stage is rare, and is usually caused by infected fingers or instruments.
The secondary and tertiary forms are more common, and hereditary
syphilis is not of infrequent oceurrence.
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What are the symptoms?

The subjective symptoms are those usnally present in catarrh, such as a
sense of obstruction, disturbances of smell, nasal resonance of the voice,
and increased secretion. The seeretion may be watery, mucous, purn-
lent, or cheesy in character, and has a characteristic bad odor. The odor
is usually recognizable by the patient himselt. Pain of a neuralgie cha-
racter, extending over the face through the forehead, teeth, ete., 1s gen-
erally present. When occurring in the new-horn, the secretion is puru-
lent in character, nnxed with blood, and has a foul-smelling odor.
Besides, there is a noticeable obstruction in the breathing. The skin
of the upper lip and entrances to the nares may be excoriated. Syphilis
in the au!lult. occurring in the later stages, attacks the septum most fre-
quently. The cartilaginous as well as the osseous portion is affected.

n the eartilaginous portion there is first infiltration ; this is followed by
ulceration and perforation, which may be so extensive as to lead to de-
struction of the entire cartilage. The osseous portion may be similarly
affected, destruction of the bone taking place, and as a result the nose
assumes a characteristic shape which has been deseribed as the saddle-
shaped nose. Next in point of attack come the turbinated bodies, and
of these the lower one is that most frequently affected. Here there
is ulceration of the mucous membrane. followed by its complete destruc-
tion, so that the bone itself is seen entirely de nuded. The process may
involve the bone.

The floor of the nose is often the seat of the later stages of syphilis.
Infiltration, uleeration, and perforation follow each other, till finally there
exists a communication between the oral and nasal cavities. When the
alae of the nose are affected, there is induration, followed by ulceration
and ecieatrization. Oeceasionally the skin of the nose is affected, when 1t
shows itself’ in the form of small red nodules.

What is the diagnosis?

The diagnosis of the primary form is, as a rule, easy, provided other
symptoms of syphilis are present. In the stage of gummatous infiltra-
tion, where ulceration is not present, it may present some difliculty.
Lupus affecting the interior of the nose may be confounded with it. In
the later course of the disease, where there are ulceration and perfora-
tion of the septum, the diagnosis of syphilis can be made.

What is the prognosis?

In beginning cases, provided a diagnosis is made. the prognosis is
favorable. In infants and voung children a fatal termination sometimes
oceurs. In the later stages, where there is extensive destruction of the
cartilages and bones, the prognosis is not so favorable. Where the
sphenoid bone and the lamina cribrosa become affected, prognosis is
Serious,

Where a cure results, there often remain unpleasant sequels, such as
atrophie rhinitis.
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What is the treatment of nasal syphilis ?

The treatment must be both general and local. In the early stages
mercury should be administered. It can be given in solution by inune-
tion or by injection. In the later stages iudige of potassium should be
given. It may be combined with the mercury.

The local treatment congists in the thorough cleansing of the nose two
or three times a day by means of the nasal douche or spray. Dobell's
solution may be used or a solution of borie acid or permanganate of
potassinm.  Where the crusts adhere so that the spray or douche does
not remove them, they must be removed by means of the forceps. Ul-
cerations should be cauterized by the solid nitrate-of-silver stick or chlo-
ride of zine. Insufflations of iodoform or iodol ean be made. Some
recommend the scraping of the ulcerations by means of a sharp spoon.
Abscesses should be opened and all necrosed pieces of bone removed.
Where there is destruction of the external nose, plastic operations or the
wearing of artificial noses ean be resorted to.

TUBERCULOSIS OF THE NOSE.

Give a brief description of miliary tuberculosis of the nose, with
its pathology, course, and treatment.

Tuberculosis of the nose is rare, and usually oceurs as a secondary affec-
tion. It appears in the form of swellings of various sizes or uleerations.
These swellings usually present the form of miliary nodules. After a time
the surface of these nodules uleerate, and there 13 a breaking down.
Microscopically, they are seen to consist of lymph-cells joined together
by means of connective tissue.  Epithelioid and giant cells are also pres-
ent. The septum is the most frequent seat of’ this affection.

The symptoms are those of a chronie catarrh with a feetid bloody
secretion.

The diagnosis 18 made upon the presence of the above-deseribed swell-
ings and ulcerations and of other phthisical symptoms. Microscopical
examination ot the nodules aids in a diagnosis.

The prognosis is unfavorable.

The treatment must be both general and local. The general treatment
consists in nourishment of the patient and the administration of tonies.
The local treatment consists in the removal of swellings with the snare
or their destruction by means of the galvano-cautery; in the cauteriza-
tion of ulcerations by means of nitrate of silver or chlorate of zine; in
cleansing of' the nose ; and in insufflation of iodoform.

SCROFULA.

Describe briefly scrofulous affections of the nose.

There is often seen in children who have scrofula an acute or chronie
rhinitis, which, etiologically, is a part of the disease itself. Some look
upon it as tuberculosis.  In scrotulous eatarrh of' the nose there are red-
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dening and swelling of the mucous membrane, with a rich purulent
secretion.  Obstruction may be present, and is usually due to dried-up
crusts at the entrance to the anterior nares. The external nose may be
reddened and swollen. An atrophic condition may be present. Uleera-
tions of* the mucous membrane are rarely seen.

The diagnosis is at times diffieult, and is to be distinguished from
syphilitic rhinitis. Besides the condition of the nose, the other symp-
toms of scrofula help in making a diagnosis.

The prognosis is doubtful.

What is the treatment ?

The treatment is constitutional and local. The former consists in the
administration of cod-liver oil, iron, ete. When possible a residence in
the country is often beneficial. The local treatment is the same as in
other forms of catarrh.

LUPUS.
Describe lupus of the nose.

Lupus especially attacks the external nose, and then extends to the
mucous membrane. It attacks, as a rule, the alse of the nose first,
gradually involving the bridge and root of the nose. In a case of
lupus the nose appears hard and thickened, and is covered with nodules,
which are single or multiple and in color are dark or reddish brown.
They may be partially uleerated, and in some places covered with erusts.
The alze of the nose eradunally become destroyed and shrink up into a
cicatrized mass. In the interior of’ the nose the cartilaginons portion is
usually affeected. Here are seen nodules varying in size, which uleerate
and may ecause perforation of’ the septum.

The diagnosis is sometimes difficult.  One is apt to mistake the
disease for ulcerating gummata or tuberculous swellings. The age and
tuberculous condition of a given case may render the diagnosis less diffi--
cult. The microscopical examination leaves no room for doubt.

Prognosis 18 doubtful.

The treatment consists in destruction of the affected portions by means
of the galvano-cautery, lactic acid, chloride of zine, or the curette. The
internal treatment is by cod-liver oil, iron, ete.

BENIGN TUMORS OF THE NOSE—POLYPI

How many varieties of polypi are there ?
Two—the mucous and the fibrous,

What is the etiology ?

(C'hronie inflammation of the nasal mucous membrane is generally sup-
posed to be the most frequent eause of polypi. The male sex seems to
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be especially predisposed, and, as a rule, polypi are never seen until
after the fitteenth year of lite (Ifig. 84).
Give the pathology.

The form of polyp most frequently observed is the mucous polyp.
The angle of the middle turbinated body, the external wall of the nose,

Fia. 84.

Vertical Section through Nasal Cavity, showing nasal polypi (Seiler).

the middle turbinated space. and the roof of the nose are, as a rule, the
seats of their origin.  In the beginning they have a bullet-like shape ; as
they grow larger they assume the shape of the space in which they
agrow. They vary in =ize. In consistency they are soft and elastic. - In
color they are whitish, grayish. and reddish. Microscopically, they are
seen to consist of delieate connective tissue, with an epithelial covering.
I;Tl umlz]ers of round and oval cells are present, which later become spindle-
shaped.

What are the symptoms ?
If the polyps are small, they may present no symptoms; when large,
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they give rise to headache, nasal obstruction, and an inereased secretion.
In damp weather they increase in size, owing to their hygroscopic nature,
causing a greater amount of obstruction. Reflex symptoms may be pres-
ent. Violent attacks of' sneezing occur, and the voice assumes a nasal
twang if obstruction be present in a marked degree. Their presence is
said to be often a cause of asthma.

Give the diagnosis.

By inspection and probing with the sound a diagnosis is easily made.
Their color, transparency, and consistency differ from those of other
growths,

What is the prognosis?

As regards danger to life there is none, but the growths are, as a rule,
apt to recur.

What is the treatment of nasal polypi?

Treatment consists in their removal.  Several methods have been ree-
ommended, but the surest and safest is the method by means of the cold
snare. The snare 1s introduced vertically into the nose and then turned
horizontally, so that the polyp falls within the loop. The snare is then
elevated as far as pu;}s-:éaih]le to the pedicle, and then tightly drawn, and
the polyp 1s thus removed. Bleeding may be slight or excessive, and is
easily stilled. By this method a number of polyps can be removed in
one sitting.

The after-treatment congists in the cauterization of the base by means
of the galvano-cautery.

Give a brief description of fibrous polypi.

Fibrous polypi are not of such frequent occurrence as the mucous, and
are usually found in the post-nasal cavity instead of the anterior. Path-
ologically, their covering is the same as that of the mucous, whilst their
interior is seen to consist of fibrous tissue and round cells with blood-
vessels.

The symptoms are similar to those of the mucous pcr]}'l]us. In the
later stages as they increase in size they absorb bone and other tissues.
Expansion of the nasal bones ensues, and the nose becomes deformed.
This deformity is known as frog-face. If not removed, they are apt to
degenerate into sarcoma. By means of the rhinoscope and probe they
can be readily diagnoséd from the mucous polyp.

The treatment consists in their removal. This is effected by means of
the cold snare, galvano-cautery, or electrolysis. Owing to their large
size an external operation often becomes necessary.

What other growths are occasionally found in the nose?

I. Papillomata.—These are wart-like in their structure, and are
chiefly composed of connective tissue. They spring from the mucous
membrane of the septum or inferior turbinated hody.
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When small the application of nitric acid is sufficient for their destruc-
tion; when large the cold snare should be used.

[I. Cystic.—These resemble mucous polypi, and are found to contain
a clear fluid on incision.

Removal by the snare is the best method of treatment.

I1I. Enchondromata are cartilaginous tumors usually springing
from the septum. Arising from other portions of the nasal cavity, 511:_',?
act like fibromata, though they do not grow so rapidly.

When the tumor is septal, what are the symptoms ?

Nasal obstruction is present in a more or less marked degree, according
to the size of the tumor. When the tumor is so large that it touches the
other side of the cavity, erosion takes place, sometimes followed by a dis-
charge, pain, headache, sneezing, and impaired sense of smell. When
the tumor is in other portions of the nasal cavity, it may be sarcomatous
m nature and grow rapidly, causing displacement of the nasal walls, and
as a result deformity. amb ;

I'he treatment of the septal enchondromata consists in their removal
by means of snare or bistoury. When the enchondromata originate from
bone and are situated in other portions of the cavity, where they grow
rapidly, surgical measures are to be adopted.

MALIGNANT TUMORS OF THE NOSE.

Describe carcinoma and sarcoma of the nose.

The causation of these tumors in the nose is, as in other portions of
the body, still unknown. They arise chiefly from the septum, but may
arise from the roof or from any other point in the nose. They vary in
size here as elsewhere.

The symptoms they give rise to vary according to the position and size
of the growths. Nagal obstruction and hemorrhage are frequent symp-
toms. The seeretion is profuse and feetid in character. Pain may be
present in a marked degree in the infraorbital region. Disficurement of
the face may take place on account of the growth of the tumor.

The diagnosis is easy: the microscope leaves no doubt as to the nature
-of the growth.

:Fhe prognosis 18 unfavorable. 3 :

['he treatment consists in complete removal of the diseased portions.
Where this is impossible the treatment should be palliative.

FOREIGN BODIES IN THE NOSE.

What foreign bodies are sometimes found in the nose? What
are the symptoms they give rise to, and what is their
treatment ?

Foreign bodies, as a rule, are found only in the nose of ehildren. anil
are usually beans, pebbles, cherry-stones, ete. Their presence at first
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may cause but little trouble, but soon a mucous discharge makes its
appearance, which soon becomes purulent, and may be tinged with
blood.

Symptoms of obstruction and headache are present.

The treatment, of course, consists in the removal of' the foreign body.
If the case is seen early, douching by the post-nasal douche may suffice
to remove it.  Where this fails, the forceps or curette mm.' be ¢ mtmu%h‘
used. Where the foreign body is situated far back, Sajous’ method is
useful. This consists in the introduction of a piece uf slender wire along
the floor of the nose as far as the pharynx. I‘]lle end is drawn out of the
mouth by means of forceps, and a cotton tampon attached. This is
drawn up behind the palate into the posterior naves, and pulled through
the nasal cavity with the foreign body.

What are rhinoliths ?

Rhinoliths are calcareous concretions resulting from the deposit of
phosphate of lime from the nasal seeretions around a foreien body.

They give rise to symptoms similar to those caused by a fl}lLlEll body.

The treatment consists in their removal by means of forceps, curette,
or the method of Sajous as above described.

EPISTAXIS.

Give the etiology.

Epistaxis may be caused by a blow or fall on the nose. picking the
nose with the finger-nail, the presence of foreign bodies, and the use of
probes or other instruments by a physician. It is a hm]m-nr symptom
of tumors of the nose, whether hcm{_n or malignant. and of various forms
of rhinitis, especially if' uleeration be present. (‘ertain blood-conditions
predispose to 1t, such as ansemia, chlorosis. haemophilia, scurvy, eruptive
and relapsing fmmb, ete. A common cause is active hypersemia or
stasis oceurring in a large number of diseases of the heart, lungs, and
blood-vessels. Diseases of the kidneys, liver, and spleen often give rise
to it. It is sometimes a form of vicarious menstruation.

What are the symptoms ?

Prodromal sympitoms are seldom present, and are slight in their nature.
There may be headache, redness of the face, and a sensation of itchiness
in the nose. As a rule, the bleeding comes on without premonition, and
osenerally from one side of the nose. Sometimes the bleeding occurs
from both sides of the nose in the course of fevers. If the bleeding
oceurs in the posterior portion of the nose, the blood is frequently swal-
lowed and then vomited. Quantity and quality of the hlﬂm{ may vary.

Give the diagnosis.
The diagnosis is easy. If the blood flows from the mouth or is vom-
ited, it must not be mistaken for hemorrhage of the lungs or stomach.
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The symptoms accompanying such hemorrhages and the use of the
rhinoscope should prevent such a mistake.

What is the prognosis ?
 The prognosis is, as a rule, good ; only in debilitated persons is a fatal
issue to be feared.

What is the treatment of epistaxis ?

In cases of moderate bleeding pressure should be applied. The appli-
cation of ice and the sniffing of ice-water will often suffice. Insuffla-
tions of tannic acid and alum and the preparations of iron are useful.
Where these do not suffice, plugging the nostril with eotton should be
resorted to. The cotton may be dipped in a 5 per cent. solution of co-
caine. The plugs should be remov Et\ in twenty-four hours, and, if' neces-

sary, fresh ones applied. Anterior packing 1s often insufficient where
the hemorrhage is far back. Belloeq's eanula should then be used.
This consists of a metallic tube with a curved steel spring passing
throngh it. This is introdnced into the nose and the curved spring
forced through the mouth. At the end of the spring is a knob. to which
a string with a cotton tampon is attached. The instrument is drawn out
and the tampon is pulled up behind the soft palate. In a large number
of cases the introduction of the canula is difhicult on account of its size
or the presence of deviations or hypertrophies. An elastic catheter
should then be used or a bougie. EIIL tampon should not be left in
longer than twenty-four hours, as it may cause pysemia or tetanus.
Where the bleeding surface can be seen the application of chromic acid
or the galvano-cautery has been found useful.

DEVIATIONS OF THE SEPTUM.

Give the etiology.

Many suppositions have been advanced as to the eause of deviations
of the septum. Besides traumatism. sleeping on a certain side and
cleansing the nose with the same hand have been assigned as pmb‘ihle
causes. The hypothesis most generally accepted is that a deviated sep-
tum is the l"{‘hlllt of overgrowth; 7 e 1f the septum grows faster than
the remaining portions of the skull, it is wedged in between the crista
nasalis, the vomer, and lamina perpendicularis, and therefore is deviated
to the side. That deviations are congenital in their nature is not be-
}lizved. as the septum is usually straight until after the seventh year of
ife.

What are the symptoms ?

If the deviation be of moderate extent, there may be no signs. except
]\E‘lh“i]'l‘% a slight deviation of the tip of the nose from the middle line.
Vhere the deviation is considerable the whole nose may be deflected to
one side. By examination with the rhinoscope the &]lghtest deviation
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can of course be detected. Where the deviation is marked, all the signs
of obstruction to nasal breathing are present, such as changed voice,
impaired taste, smell, and hearing, with headache.

What is the diagnosis?
_] he [EganuHh 18 easy. ];“. aid Uf the rhinosc :0pe the f]L‘n i;lti{_li] can be
easily seen, presenting on one side a convexity, on the other a concavity.

Give the treatment of deviations of the septum.

When the deviation is slight Michels has recommended pressure on the
convex portion of the deviation with the finger 50 to 100 times daily.
Adams recommends fracturing the septum, and supporting it in position
by means of intranasal splints or bongies.  Partial resection of the sep-
tum has been 1L-mmmmuhul by Hartman and Petersen. In this operation
the patient is placed under narcosis, an eision made in the mucous
membrane, and the same pushed aside. The portion projecting 1s then
resected by bone scissors. and the mucous membrane pushed back over
the opening. A rubber tube is then introduced for the purpose of re-
taining the septum in place. Many operations have been devised and

recommended,
NASAL EXOSTOSES.

What are exostoses ?

Exostoses are hony growths which project usually from the septum.
If large, they can give rise to troublesome symptoms, such as pain, due

Fie. 835.

Electro-motor.



292

THE NOSE.,

Fic. 86.

————
L ————

Dental Engine.



EXOSTOSES, 223

Fic. 87. 16, 88,

Burrs for Dental Engine,

Drills for Dental Engine. Burr with Shield.



224 THE NOSE.

to pressure, and which shows itselt’ in the course of the fifth pair of
nerves. 1t the exostoses arve small, they seldom cause any inconveni-
ence. On rhinoscopic examination their presence is easily made out, and
by means of the probe their hardness detected. When they cause in-
convenience, they are best removed. This can be effected by means of
the saw or the electro-motor dental engine. (See Figs. 85, 86, 87, 88,
and 89.)

HAMATOMA OF THE SEPTUM.

Describe hamatoma of the septum.

Haematoma of the septum is usually the result of injury, and consists
in anextravasation of blood between the mucous membrane and the frame-
work of the septum. When small it generally disappears of itself’;
when large it should be aspirated.

Describe abscess of the septum.

Abscess of the septum may be the result of haematoma or trauma-
tism. It may oceur as a result of’ syphilis preceding perforation. An
early incision should be made and the pus evacuated.

ANOSMIA AND PAROSMIA.

What is anosmia.

Anosmia 18 the loss of the sense of smell, and may be present as a
symptom of various affections of the nose. Lesions of the olfactory
bulb, tract, and of other portions of the brain may cause anosmia. The
use of tobacco, snuff, and inhalations of tobacco-smoke may give rise
to it.

The treatment consists in the administration of tonies, such as strych-
nine, arsenie, ete.  Electricity should be used, the negative pole being
placed at the root of the nose and the positive at the oceiput.

Sajous recommends the insufllation of J; gr. strychnine thoroughly
triturated with 2 grains of’ sugar.

What is parosmia ?

Parosmia is a perverted sensation of smell, and is associated with lead-
poisoning, locomotor ataxia, and epilepsy.
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Septum, exostoses, 221
tumors, 218
Sinuses, phlebitis, 155
thrombosis, 155
Skioscopy, 111
Spring catarrh, 41
Squint, 115
Strabismus, 115
operations for, 117-119
tenotomy, 117
open operation, 117
paralytie, varieties, 115, 120
Stye, 19
Symblepharon, 26
Synchisis scintillans, 96

T,

Tonsillitis, 168
varieties, 169

Tonsils, anatomy, 160
diseases, 168-170

INDEX,

Tonsils, hypertrophy, 170
Trichiasis, 24

U.
Uvula, diseases, 170

V.

Visual field, 79
determination of, 80

l for colors, 81

| line, 102

' Vitreous humor, 96

foreign bodies, 96

parasites, 96

X.

| Xanthalmasia, 21
Xerosis, 42
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Anatomy, Dictionaries.

Gray’s Anatomy—I12th Edition. Colors or Black.

Anatomy, Descriptive and Surgical. By HENRY GRAY,
F. R. S., Lecturer on Anatomy at St. George’s Hospital, London. Edited
by T. PIcKERING PICK, F. R. C.S., Surgeon to and Lecturer on Anatomy
at St. George’s Hospital, London, Examiner in Anatomy, Royal College of
Surgeons of England. A new American from the eleventh enlarged and
improved London edition, thoroughly revised and re-edited by WILLIAM
W. KEEN, M. D., Professor of -Surgery in the Jefferson Medical College of
Philadelphia. To which is added the second American from the latest
English edition of LANDMARKS, MEDICAL AND SURGICAL, by LUTHER
HoLpEN, F. R.C. 8. In one imperial octavo volume of 1098 pages, with
685 large and elaborate engravings on wood. Price of edition in black:
Cloth, $6.00 ; leather, $7.00 ; half Russia, $7.50. Price of edition in colors :
Cloth, $7.25 ; leather, $8.25 ; half Russia, $8.75.
The most popular work on anatomy ever | .Asthe book now goes to the purchaser heis

written. It is sufficient to say of it that this | receiving the best work on anatomy that is
edition, thanks to its American editor, sur-
passes all other editions.—Journal of the Amer-
tcan Medical Asszociation, December 81, 1887.

Gray’s Anafomy is the most magnificent
work upon anatomy which has ever been pub-
lished in the English or any other language.
— Cincinnali Medical News, Nov. 1887,

published in any language.— Virginia Medi-
cal Monthly, December, 18387,

Gray’s standard dAnafomy has been and will
be for years the text-book for students. The
book needs only to be examined to be per-
fectly understood.—Medical Press of Western
New York, January, 1888,

FOR LIST OF THE STUDENTS’ QUIZ SERIES, SEE PAGE FRONT OF TITLE

Dunglison’s Medical Dictionary.

MEDICAL LEXICON; A Dictionary of Medical
Science: Containing a concise Explanation of the various Subjects and
Terms of Anatomy, Physiology, Pathology, Hygiene, Therapeutics, Phar-
macology, Pharmaecy, Surgery, Obstetrics, Medical Jurisprudence and
Dentistry, Notices of Climate and of Mineral Waters, Formula: for Officinal,
Empirical and Dietetic Preparations. With the Accentuation and Ety-
mology of the Terms, and the French and other Synonymes, so as to
constitute a French as well as an English Medical Lexicon. By RoBLEY
DuxcerisoN, M. D., Late Professor of Institutes of Medicine in the Jeffer-
son Medical College of Philadelphia. Edited by RICHARD J. DUNGLISON,
M. D. Inone very large and handsome royal octave volume of 1139 pages.
Cloth, $6.50 ; leather, raised bands, $7.50; very handsome half Russia,
raised bands, $8.00.



Dictionaries, Physiology.

Hoblyn's Medical Dictionary.

A Dictionary of the Terms Used in Medicine and
the Collateral Sciences. By RicoArp D. HoBLYN, M. D. Revised,
with numerous additions, by Isaac HAays, M. D., late editor of The Amer-
ican Journal of the Medical Sciences. In one large royal 12mo. volume of
520 double-columned pages. Cloth, $1.50 ; leather, $2.00.

It is the best book of definitions we have, and ought always be upon the student’s table,
—Southern Medical and Surgical Journal,

Foster's Physiology—New (Fifth) Edition.

Text-Book of Physiology. By MicHAEL FOSTER, M. D.,
F.R. 8., Prelector in Physiology and Fellow of Trinity College, Cambridge,
England. New (fifth) and enlarged American from the fifth and revised
English edition, with notes and additions. In one handsome octavo vol-
ume of 1072 pages, with 282 illustrations. Cloth, $4.50; leather, $5.50.

The n{-peamuce of another edition of
Foster's Physiology again reminds us of the
continued popularity of this most excellent
work. There can be nodoubt that this text-
book not only continues to lead all others in
the English language, but that this last edi-
tion is superior to its predecessors. It is
evident that the author has devoted a con-
siderable amount of time and labor to its

preparation, nearly every page bearing evi-
dences of careful revision. Although the |
work of the American editor in former |

editions has been by the author largely
adopted in a modified form in this revision,
much was still left to be done by the editor
to render the work iully adapted to the
wants of our American students, so that the
American edition will undoubtedly eontinue
to supply the market on this side of the
Atlantic. The work has been published in the
characteristic creditable style of the Lea’
and owing to its enormous sale is offered a
an extremely low price.—The Medical and
Surgical Reporter, January 9, 1892,

Chapman’s Physiology.

A Treatise on Human Physiology. By HENRY C.
CHAPMAN, M. D., Professor of Institutes of Medicine and Medical Juris-
prudence in the Jefferson Medical College of Philadelphia. In one hand-
some octavo volume of 925 pages, with 605 fine engravings. Cloth, $5.50 ;
leather, $6.50.

Dalton’s Physiology—Seventh Edition.

A Treatise on Human Physiology. Designed for the
use of Students and Practitioners of Medicine. By JoHN C. DALTON,
M. D., Professor of Physiology in the College of Physicians and Surgeons,
New York, etc. Seventh edition, thoroughly revised and rewritten. In
one very handsome octavo volume of 722 pages, with 252 beautiful engrav-
ings on wood. Cloth, $5.00 ; leather, $6.00.

From the first appearance of the book it | is quoted by other writers on physiology.
has been a favorite, owing as well to the | This fact attests its value, and, in great
author’s renown as an oral teacher as to the | measure, its originality. It now needs no

charm of simplicity with which, as a writer,
he always succeeds in investing even intri-
cate subjects, It must be gratifying to him
to observe the frequency with which his

work, written for students and practitioners,

such seal of approbation, however, for the
thousands who have studied it in its various
editions have never been in any doubt as to
its sterling worth.—New York Medical Jour-
nal, October, 1882,




Physics, Chemistry.

Draper’s Medical Physics.

Medical Physics. A Text-book for Students and Practi-
tioners of Medicine. By JoHN C. DRAPER, M. D., LL. D., Professor of
Chemistry in the University of the City of New York. In one octavo vol-
ume of 734 pages, with 376 woodcuts, mostly original. Cloth, $4.00.

Simon’s Chemistry—Third Edition.

Manual of Chemistry. A Guide to Lectures and Labora-
tory work for Beginners in Chemistry. A Text-book, specially adapted
for Students of Pharmacy and Medicine. By W. Simon, PH. D., M. D.,
Professor of Chemistry and Toxicology in the College of Physicians and
Surgeons, Baltimore, and Professor of Chemistry in the Maryland College
of Pharmacy. New (third) edition. In one 8vo. volume of 477 pages,
with 44 woodeuts and 7 colored plates illustrating 56 of the most impor-
tant chemical tests. Cloth, $3.25.

Among the many works on chemistry
offered for the use of the medical student,
there is prohably none that outrivals Dr.

does them justice. They must convey to
the mind of the student lasting impressions
of the color changes that he has noted in his

Simon’s work in practical arrangement and
thoroughness. A gspecial feature of the
book, and one that deserves the greatest
praise, is the presence therein of the beauti-
ful colored plates representing fifty-six
chemical reactions. To say that they are
splendidly and artistically executed hardly

experiments in the laboratory, and the
perusal of this work must recall them
vividly to recognition., The many cuts are
well selected, and the make-up of the book
leaves nothing to be desired. Asastudent's
manual this work is of the highest order.—
The Medical News, February 20, 1892.

Fownes’ Chemistry—Twelfth Edition.

A Manual of Elementary Chemistry; Theoretical and
Practical. Embodying WaATTs' Physical and Inorganic Chemistry. By
GEORGE FowNES, PH. D. New American, from the twelfth English edi-
tion. In one large royal 12mo. volume of 1061 pages, with 168 illustra-
tions on wood and & colored plate. Cloth, $2.75; leather, $3.25.

Attfield’s Chemistry—Twelith Edition.

Chemistry, General, Medical and Pharmaceutical;
Including the Chemistry of the U. S. Pharmacopeia. A Manual of the
General Principles of the Science, and their Application to Medicine and
Pharmacy. By JoEN ATTFIELD, M.A., PH.D., F.1.C, F.R.S., Etc,
Professor of Practical Chemistry to the Pharmaceutical Society of Great
Britain, ete, A new American, from the twelfth English edition, specially
revised by the Author for America. In one handsome royal 12me. vol-
ume of 782 pages, with 88 illustrations. Cloth, $2.75; leather, $3.25.



Chem., Pharm., Therap., I'lat. I'led.
Bloxam’s Chemistry—Fifth Edition.

Chemistry, Inorganic and Organic. By CHARLES L.
BroxaM, Prof. of Chemistry in King’s College, London. New American
from the fifth London edition, thoroughly revised and much improved. In
one very handsome octavo vol. of 727 pages, with 292 illus. Cloth, $2.00;
leather, $3.00.

Remsen’s Theoretical Chemistry—New (4th) Ed.

Principles of Theoretical Chemistry, with special ref-
erence to the Constitution of Chemical Compounds. By IRA REMSEN,
M. D., PH. D., Professor of Chemistry in the Johns Hopkins University,
Baltimore. Fourth and thoroughly revised edition. In one handsome
royal 12mo. volume of 325 pages. Cloth, $2.00. Just ready.

Parrish’s Pharmacy—Fifth Edition.

A Treatise on Pharmacy: Designed as a Text-book for
the Student, and as a Guide for the Physician and Pharmaceutist. With
many Formul® and Prescriptions. By EDWARD PARRISH, late Professor
of the Theory and Practice of Pharmacy in the Philadelphia College of
Pharmacy. Fifth edition, thoroughly revised, by THoMAS S. WIEGAND,
Ph. G. In one handsome octavo volume of 1093 pages, with 256 illustra-
tions. Cloth, §5.00 ; leather, $6.00.

Stille & Maisch’s National Dispensatory—4th Ed.

The National Dispensatory. Containing the Natural
History, Chemistry, Pharmacy, Actions and Uses of Medicines, including
those recognized in the Pharmacopceias of the United States, Great Britain
and Germany, with numerous references to the French Codex. By
ALFRED STILLE, M.D., LL. D., Professor Emeritus of the Theory and
Practice of medicine and of Clinical Medicine in the University of Penn-
sylvania, and JouN M. MaAiscH, PHAR. D., Professor of Materia Medica
and Botany in Philadelphia College of Pharmacy, Secretary to the Amer-
ican Pharmaceutical Association. Fourth edition revised, and covering
the new British Pharmacopeia. In one magnificent imperial octavo vol-
ume of 1794 pages, with 311 elaborate engravings. Price in cloth, $7.25;
leather, raised bands, $8.00; half Russia, $9.00. *.* This work will be
Jurnished with Patent Ready Reference Thumb-letter Index for $1.00 in addi-
tion to the price in any of the above styles of binding.

We thing it a matter for congratulation
that the profession of medicine and that of
pharmacy have shown such appreciation
of this great work as to eall for four editions
within the comparatively brief period of
eight years. The matters with which it
deals are of so practical a nature that

neither the physician nor the pharmacist
can do without the latest text-books on
them, especially those that are so accurate
and comprehensive as this one. The book
is in every way creditable both to the an-
thors and to the publishers.—New York Med-
ical Journal, May 21, 1887,




Therapeutics, Ilateria Iedica.

Hare's Practical Therapeutics—Second Edition.

A Text-Book of Practical Therapeutics; With
Especial Reference to the Application of Remedial Measures to Disease
and their Employment upon a Rational Basis. By HOBART AMORY
HARE, B.Sc., M. D,, Professor of Materia Medica and Therapeutics in
the Jefferson Medical College of Philadelphia ; Secretary of the Conven-
tion for the Revision of the United States Pharmacopceia of 1890. With
special chapters by D=rs. G. E. DE SCHWEINITZ, EDWARD MARTIN, J.
HowaARD REEVES and BArRTON C. Hirst. New (2d) and revised edition.
In one handsome octavo vol. of 650 pages. Cloth, $3.75 ; leather, $4.75.

This work has received the rare distine- | of drugs and diseases in alphabetical order,
tion among medical works of reaching a | according to their English names; and a
second edition six months after its first ap- | dose list of drugs officinal and unofficinal.
pearance. Many new prescriptions have | In addition to the general index, a copious
also been inserted to illustrate the best | and explanatory index of diseases and rems-
modes of applying remedies. Among other | edies has been ap}pended which will render
features of this practically helpful treatise | the contents easily accessible.—The Medical
which will make reference to it convenient | Age, July 10, 1891,
and profitable, are the arrangement of titles

Maisch’s Materia Medica—New (5th) Ed. Just Ready.

A Manual of Organic Materia Medica; Being a Guide
to Materia Medica of the Vegetable and Animal Kingdoms. For tae use
of Students, Druggists, Pharmacists and Physicians. By JoaN M.
MA1scH, PHAR. D., Professor of Materia Medica and Botany in the Phil-
adelphia College of' Pharmacy. New (fifth) edition, thoroughly revised.

In one very handsome 12mo. volume of 544 pages, with 270 engravings.
Cloth, $3.00.

Brunton’s Therapeutics and Mat. Med.—3d Ed.

A Text-Book of Pharmacology, Therapeutics and
Materia Medica; Including the Pharmacy, the Physiological Action
and Therapeutical Uses of Drugs. By T. LAupEr BruNTON, M. D.,
D.8c,, F. R. 8., F. R. C. P., Lecturer on Materia Medica and Therapeutics
at St. Bartholomew’s Hospital, London, ete. Adapted to the U. S. Phar-
macopeia by Fraxcrs H. WiLnrams, M. D., of Harvard University
Medical School. Third edition. Octavo, 1305 pages, 230 illustrations.
Cloth, $5.50 ; leather, $6.50.

Edes’ Therapeutics and Materia Medica.

A Text-Book of Therapeutics and Materia Medica.
Intended for the Use of Students and Practitioners. By RoserT T.
Epzs, M. D., Jackson Professor of Clinical Medicine in Harvard University,
Medical Department. Octavo, 544 pages. Cloth, $3.50 ; leather, $4.50.




Practice of Tledicine.
Lyman’s Practice—Just Ready.

The Principles and Practice of Medicine. For the
Use of Medical Students and Practitioners. By HENRY M. LyMAN, M. D.,
Professor of the Principles and Practice of Medicine, Rush Medical Col-
lege, Chicago. In one very handsome octavo volume of 925 pages, with
170 illustrations. Cloth, $4.75; sheep, $5.75.

The author has undertaken to present in this volume not only the
results of his long experience as a practitioner and teacher, but to make it
representative of the latest state of knowledge in its department. The
work is assured of wide use as an unsurpassed guide for the student and
likewise for the practitioner.

Flint’s Practice—Sixth Edition.

A Treatise on the Principles and Practice of Med-
icine. Designed for the use of Students and Practitioners of Medicine.
By AvustiN FLINT, M. D., LL. D., Professor of the Principles and Prac-
tice of Medicine and of Clinical Medicine in Bellevane Hospital Medical
College, New York. Sixth edition, thoroughly revised and rewritten
by the Author, assisted by WirLriam H. WeLcH, M. D., Professor
of Pathology, Johns Hopkins University, Baltimore, and AUSTIN FLINT,
JR., M. D., LL. D., Professor of Physiology, Bellevue Hospital Medical
College, New York. In one very handsome octavo volume of 1160 pages,
with illustrations. Cloth, $5.50; leather, $6.50.

No text-book on the principles and prac- | town, village, or at some cross-roads, is
tiee of medicine has ever met in thiscountry | Flint's Practice. We make this statement to
with such general approval by medical stu- | a considerable extent from personal observa-
dents and practitioners as the work of Pro- | tion, and it is the testimony also of others,
fessor Flint. Imn all the medical colleges of
the United States it is the favorite work
upon Practice; and, as we have stated be-
forein alluding to it, there is no other medi-
cal work that can be so generally found in
the libraries of physicians. In every state
and territory of this vast country the book
that will be most likely to be found in the
office of a medical man, whether in city,

An examination shows that very considera-
ble changes have been made in the sixth
edition. The work may undoubtedly be re-
garded as fairly representing the present
state of the science of medicine, and as
reflecting the views of those who exemplify
in their practice the present stage of pro-
ﬁesa of medical art.—Cincinnali Medical
‘ News, Oct, 1886,

Hartshorne’s Essentials—Fifth Edition.

Eissentials of the Principles and Practice of Medi-
cine. A Handbook for Students and Practitioners. By HENRY HARTS-
HORNE, M. D., LL. D., lately Professor of Hygiene in the University of
Pennsylvania. Fifth edition, thoroughly revised and rewritten. In one
royal 12mo. volume of 669 pages, with 144 illustrations. Cloth, $2.75;
half bound, $3.00.

An indispensable book. No work ever
exhibited a better average of actual practical
treatment than this one; and probably not
one writer in our day had a better opportu-
nity than Dr, Hartshorne for condensing all
the views of eminent practitioners into a
1Zmo. The numerous illustrations will be

very useful to students especially. These
essentials are most valuable in affording the
means to see at a glanee the whole literature
of any disease, and the most valoable treat-
ment.— Chicago Medical Journal and Ez-
aminer, April, 18582,



Practice of I'ledicine, Histology, Pathology.

Whitla’s Dictionary of Treatment.

A Dictionary of Treatment; or Therapeutic Index,
including Medical and Surgical Therapeutics. By WiLLiam
WHITLA, M. D., Professor of Materia Medica and Therapeutics in the
Queen's College, Belfast. Revised and adapted to the United States Phar-
macopeeia. In one square, octavo volume of 917 pages. Cloth, $4.00.

Pothergill's Handbook of Treatmeni—3d Edition.

The Practitioner’s Handbook of Treatment; Or, the
Principles of Therapeutics. By J. M. ForHERGILL, M.D., Ep1x., M.R.C.P.,
LoND., Physician to the City of London Hospital for Diseases of the Chest.
Third edition. In one 8vo. vol. of 661 pages. Cloth, $3.75 ; leather, $4.75,

Flint’s Auscultation and Percussion—Fiith Edition.

A Manual of Auscultation and Percussion; Of the
Physical Diagnosis of Diseases of the Lungs and Heart, and of Thoracie
Aneurism. By Avustiy Frint, M. D., LL. D., Professor of the Principles
and Practice of Medicine in Bellevue Hospital Medical College, N. Y. Fifth
edition. Edited by James C. Wilson, M. D., Lecturer on Physieal Diag-
nosis in the Jefferson Medical College, Philadelphia. In one handsome
royal 12mo. volame of 274 pages, with 12 illustrations. Cloth, $1.75.

Gibbes’ Pathology and Histology.

Practical Pathology and Morbid Histology. By
HENEAGE GIBBES, M. D., Professor of Pathology in the University of
Michigan, Medical Department. In one very handsome octavo volume of
314 pages, with 60 illustrations, mostly photographie. Cloth, $2.75.

This is, in part, an expansion of the little | sues the book leaves little to be desired. The
work published by the author some years | work is throughout profusely illustrated
ago, and his acknowledged skill as a practi- | with reproduetions of micro-photographs.
cal microscopist will give weight to his in- | We may say that the practical histologist
structions. Indeed, in fulness of directions | will gain much useful information from the

as to the modes of inv&sﬁgat&ng morbid tis- | book.—The London Lancef, January 23, 1892,

Green’s Pathology and Morbid Anatomy—7th Ed.

Pathology and Morbid Anatomy. By T. HENEY GREEN,
M. D., Lecturer on Pathology and Morbid Anatomy at Charing-Cross Hos-
pital Medical School, London. Sixth American from the seventh revised
English edition. Oectavo, 539 pages, with 167 engravings. Cloth, $2.75.

It is better adagteﬂ to the wants of gen- | microscope. The fact thet it is so generally
eral practitioners than any work of the kind | employed asa text-book by medical students
with which we are acquainted. The cuts | is evidence that we have not spoken toomueh
exhibit the appearances of pathological | in its favor.—Cincinnati Medical News, Octo=
Biructures just as they are seen through the | ber, 1889,



Pathology, Histology, Bacteriology.
Payne’s General Pathology.

A Manual of General Pathology. Designed as an Intro-
duction to the Practice of Medicine. By JosepH F. PAYNE, M. D,
F. R. C. P., Senior Assistant Physician and Lecturer on Pathological
Anatomy, St. Thomas’ Hospital, London. Octavo of 524 pages, with 152
illustrations and a colored plate. Cloth, $3.50.

Knowing, as a teacher and examiner, the | in those diseases now with reasonable cer-
exact needs of medical students, the author | tainty ascribed to Ea.:.hugenetie microbes.
has inthe work before us prepared for their | In this department he has been very full
especial use what we do not hesitate to say | and explicit, not only in a descriptive man-
is the best introduction to general pathology | ner, but in the technique of investigation.
that we have yet examined. A departure | The Appendix, giving methods of research
which our author has taken is the greater | is alone worth the price of the book, several
attention paid to the causation of disease, | times over, to every student of pathology.—
and more especially to the etiological factors | 8t Louis Med, and Surgical Jour., Jan, 1889,

Klein's Histology—Fourth Edition.

Elements of Histology. By E. KrLEiN, M. D, F. R. 8,
Joint Lecturer on General Anatomy and Physiology in the Medical School
of St. Bartholomew’s Hospital, London. Fourth edition. In one 12mo.
volume of 376 pages, with 194 illustrations. Limp cloth, $1.75.

Abbott’s Bacteriology.

The Principles of Bacteriology : a Practical Manual for
Btudents and Physicians. By A. C. ABBoTE, M. D., First Assistant, Lab-
oratory of Hygiene, University of Pennsylvania, Philadelphia. In one
12mo. volume of 259 pages, with 32 illustrations. Cloth, $2.00. Just ready.

On reading this manual of Dr. Abbott,any
one familiar with the subject will readily
recognize the fact that the book is not
merely a compilation from other works, but
one giving evidence of the originality of the
author, as well as complete knowledge of
the practical details of bacteriology. His
“gcheme for the study of an organism”

furnishes an excellent guide to the student.
Of equal importance is the chapter on disin-
fectants, antiseptics and skin disinfection.
It will form a valuable addition tothe litera-
ture of laboratory technique and bacterio-
logical investigation,—The Therapeutic Ga-
zeite, May 16, 1392,

Senn’s Surgical Bacteriology—Second Edition.

Surgical Bacteriology. By NicrorLAs SENN, M. D,

Ph. D., Professor of Surgery in Rush Medical College, Chicago.
In one handsome octavo of 268 pages, with 13 plates, of

(second) edition.

New

which 10 are colored, and 9 engravings. Cloth, $2.00,

Coats’ Pathology.

A Treatise on Pathology.

By JosepH CoaTs, M. D.,

F. F. P. 8., Pathologist to the Glasgow Western Infirmary. In one very
handsome octavo volume of 829 pages, with 339 beautiful illustrations.
Cloth, $5.50 ; leather, $6.50.



Nervous and [lental Diseases, Surgery.

Gray on Nervous and Mental Diseases.

A Practical Treatise on Nervous and Mental Dis-
eases. By LANDON CARTER GrAy, M. D., Professor of Diseases of the
Mind and Nervous System in the New York Polyclinic. Shortly.

THIS work is devoted purely to the practical aspects of nervous and mental

diseases, especial care being taken to present the fundamental knowledge
essential to a grasp of its subjects and to cast everything in the clearest possible
form. The series of illustrations is rich and unique, embracing a large num-
ber of photographic engravings of exceptional vividness and interest. By the
employment of a style at once concise and elear, and by careful arrangement,
the author is enabled to inelude an exposition of a vast and important subject
in a condensed and convenient form. It will be an admirable work for the
student as well as for the practitioner.

Ross on Nervous Diseases.

A Handbook on Diseases of the Nervous System.
By JAMES Ross, M. D., F. R. C. P., LL. D., Senior Assistant Physician to
the Manchester Royal Infirmary. In one octavo volume of 725 pages, with
184 illustrations. Cloth, $4.50 ; leather, $5.50.

This admirable work is intended for | highest praise, and will no doubt be found
students of medicine and for such medical | of the greatest value to the siudent as well
men as have no time for lengthy treatises. | as to the practitioner.—Edinburgh Medical
In every part this handbook merits the | Journal, Jan. 1887.

Roberts’ Modern Surgery. -

The Principles and Practice of Modern Surgery.
For the use of Students and Practitioners of Medicine and Surgery. By
JoHN B. ROBERTS, M. D., Professor of Anatomy and Surgery in the Phila-
delphia Polyclinic; Professor of the Principles and Practice of Surgery in
the Woman’s Medical College of Pennsylvania; Lecturer in Anatomy in
the University of Pennsylvania. In one very handsome octavo volume of
780 pages, with 501 illustrations. Cloth, $4.50 ; leather, $5.50.

This work is a very comprehensive man-
ual upon general surfery, and will doubtless
meet witﬁ a favorable reception by the pro-
fession. It has athoroughly practical charac-
ter, the subjects are treated with rare judg-
ment, its conclusions are in accord with
those of the leading practitioners of the art,
and its literature is fully up to all the ad-

vanced doetrines and methods of practice of
the present day. Its general arrangement
follows this rule, and theauthor in his desire
to be concise and practical is at times almost
dogmatic, but this is entirely excusable con-
sidering the admirable manner in which he
has thus increased the usefulness of his
work.—Medical Record, Jan, 17, 1891,

Erichsen’s Surgery—Eighth Edition.

The Science and Art of Surgery; Being a Treatise on

Surgical Injuries, Diseases and Operations. By JoHN E. ERICHSEN, F.R.S.,
F.R.C.S., Professor of Surgery in University College, London, etc. From
the eighth and enlarged English edition. In two large 8vo. volumes of 2316
pages, with 984 engravings on wood. Cloth, $9.00 ; leather, $11.00.



Surgery.
Ashhurst's Surgery—Fifth Edition.

The Principles and Practice of Surgery. By JoHN

AsSHHURST, JR., M. D., Barton Professor of Surgery

and Clinical Su

in the University of Penn’a; Surgeon to the Penn’a Hospital, Phila. Fifth

edition, enlarged and thoroughly revised.

In one large and handsome

octavo volume of 1144 pages, with 642 illas. Cloth, $6.00; leather, §7.00.

A complete and most excellent work on
surgery. It is only necessary to examine it
to see at onceits excellence and real merit
either as text-book for the student or a
guide for the general practitioner. It fully
considers in detail every surgical injury
and disease to which the body is liable, and

every advance in surgery worth noting is
to be found in its proper place. Itis un-
questionably the best and most complete
single volume on surgery, in the English
language, and cannot but receive that con-
tinued appreciation which its merits justly

demand.—Southern Practitioner, Feb, 1890,

Druitt’s Modern Surgery.

Manual of Modern Surgery. By ROBERT DRUITT,
M. R. C.S., ete. Twelfth edition, thoroughly revised by STANLEY BovyD,
M.B., B.S, F. R.C.S. Inone 8vo. volume of 965 pages, with 373 illus-
vrations. Cloth, $4.00; leather, $5.00.

Bryant's Surgery—Fourth Edition.

The Practice of Surgery. By THoymAS BRYANT, F.R.C.S,,
Surgeon and Lecturer on Surgery at Guy’s Hospital, London. Fourth
American from the fourth and revised English edition. In one large and
very handsome imperial octavo volume of 1040 pages, with 727 illustra-
tions. Cloth, $6.50 ; leather, $7.50.

Wharton's Minor Surgery and Bandaging.

Minor Surgery and Bandaging. By HeNrRY R. WHAR-

TON, M.D., Demonstrator of Surgery and Lecturer on Surgical Diseases of
Children in the University of Penna. In one very handsome 12mo. volume
of 498 pp., with 403 engravings, many being photographic. Cloth, $3.00.
This new work must take a first rank as | tions are described in detail. Hence this

goon as examined. Bandaging is well de-
scribed by words, and the methods are illus-
trated by Ehc-tcgraphic drawings, so to make
Eluin each step taken in the application of

andages of various kinds to different parts
of the body and extremities—including the
head. The varions operations are likewise
described and illustrated, so that it would
seem easy for the tyro to do the gravest
amputation. The various established opera-

work becomes a most valuable companion-
book to any of the more pretentious treatises
on surgery, where simply the general advice
is given to bandage, amputate intubate,
operate, ete. For the student and young
surgeon, it is a ?er{ valuable instruction
book from which to learn how todo what
may be advised, in general terms, to be done.
— Virginia Medical Monthly, October, 1891,

Holmes’ Treatise on Surgery.
A Treatise on Surgery; Its Principles and Practice.

By TimorHY HoLmEs, M. A., Surge

on and Lecturer on Surgery at St.

George's Hospital, London. From the fifth English edition, edited by T.

PickeErING PIcK, F. R. C. 8.
illustrations.

In one octavo volume of 997 pages, with 428
Cloth, $6.00; leather, $7.00.



Surgery.

Treves’ Operative Surgery.

A Manual of Operative Surgery. By FREDERICE
TrEVES, F.R.C.8S., Surgeon and Lecturer on Anatomy at the London
Hospital. In two octavo volumes containing 1550 pages, with 422 original
engravings. Complete work, cloth, $9.00 ; leather, $11.00.

We have no hesitation in declaring it the
best work on the subject in the English
language, and indeed in many respects
the best in any language. We feel called
upon to recommend the book so strongly for
the excellent judgment displayed in the
arduous task of selecting from among the
thousands of varying procedures those most

worthy of deseription for the way in which
thestill more ditficult task of choosing among
the best of those hasbeen accomplished ; and
for the simple, clear, straightforward manner
in which the information thus gathered
from all surgical literature has been con-
veyed to the reader.—dnnals of Surgery,
March, 15892,

Smith’s Operative Surgery.

The Principles and Practice of Operative Surgery.
By STEPHEN SMITH, M. D., Professor of Clinical Surgery in the University

of the City of New York. Second and thoroughly revised edition.

In one

very handsome octavo volume of 892 pages, with 1005 iilustrations. Cloth,

$4.00 ; leather, $5.00.

It can be truly said that as a handbook
for the student, 2 companion for the sur-
geon, and even as a book of reference for the

| will its readers, no matter how unusual the
| subject, consult 1ts pages in vain  Its com-
pact form, excellent print, numerous illustra-

physician not especially engaged in the | tions, and especially its decidedly practical
ractice of surgery, this volume will long | character, all combine to commend it.—Bos-
Eﬂ]d a most conspicuous place, and seldom | fon Medical and Surgical Journal, May 10, '88.

Hamilton on Fractures and Dislocations.

A Practical Treatise on Fractures and Dislocations.
By FRANK H. HAmirToN, M. D., LL. D., Surgeon to Bellevoe Hospital,
New York. New (eighth) edition, revised and edited by STEPHEN SMITH,
A. M., M. D., Professor of Clinical Surgery in the University of the City of
New York. In one very handsome octavo volume of 832 pages, with 507

illustrations. Cloth, $5.50; leather,

It is pre-eminently the authority on frac-
tures and dislocations, and universally
guoted as such. The additions it has re-
ceived by its recent revizion malke it a work
thoroughly in accordance with modern prac-

$6.50.

The more one reads the more one is im-
pressed with its completeness, The work
has been accomplished, and has been done
clearly, concisely, excellently well.—Bosion
Medical and Surgical Journal, May 26, 1892,

tice, theoretically, mechanically, aseptically.

Stimson’s Operative Surgery.

A Manual of Operative Surgery. By LEwrs A. STIMSON,
B. A., M. D., Professor of Clinical Surgery in the Medical Faculty of the
University of the City of New York. Second edition. In one very hand-
some royal 12mo. volume of 503 pages, with 342 illustrations. Cloth, $2.50.



Surgery, Ophthalmology, Otology.

Stimson on Fractures and Dislocations.

A Treatise on Fractures and Dislocations. In two
handsome octavo volumes. Vol. I., FRACTURES, 582 pages, 360 beautiful
illustrations. Vol. II., DIsLocATIONS, 540 pages, with 163 illustrations.
Complete work, cloth, $5.50; leather, $7.50. Either volume separately,

cloth, $3.00 ; leather, $4.00.

The appearance of the second volume [ and Dislocations, The volume on Fractures

marks the completion of the author’s origi- | assumed at once the position of authority on

nal plan of preparing a work which should | the subject, and its companion on Disloca-
resent in the fullest manner all that is | tions will no doubt be similarly received.—
nown on the cognate subjects of Fractures | Cincinnati Medical News, May, 1588,

Norris & Oliver on the Eye—In Press.

A Text-Book of Ophthalmology. By WirLriam F.

Norris, M. D., Clinical Professor of Ophthalmology in University of
Penna., and CHARLES A. OLIVER, M.D. In one octavo volume of about
800 pages, richly illustrated with engravings and colored plates. JIn press.
N PREPARING this volume the authors have had in view the needs of
students, physicians and specialists. Its concise and clear style, its

completeness and the beautiful series of illustrations will at once render it a
favorite work with all classes for whom it is intended.

Nettleship’'s Students’ Guide t¢ the Eye—5ih Ed.

Diseases of the Eye. By Epwarp NerrLesHIP, F.R.C.8.,
Ophthalmiec Surgeon at St. Thomas’ Hospital, London. Surgeon to the
Royal London (Moorfields) Ophthalmic Hospital. Fourth American from
the fifth English edition, thoroughly revised. With a Supplement on the
Detection of Color Blindness, by WILLIAM THoMsON, M. D., Professor of
Ophthalmology in the Jefferson Medical College. In one 12mo. volume
of 500 pages, with 164 illustrations, selections from Snellen’s test-types
and formul@, and a colored plate. Cloth, $2.00.

It was primarily intended for the use of | seems to be assumed in some of our larger
students, and supplies their needs admir- | works, is not tedious from over-concisene
ably, but it is as useful for the practitioner, | and yet covers the more important parts o
It does not presuppose the large amount of | ¢linical ophthalmology.—New York Medical
recondite knowledge to be present which | Journal, December 13, 1890.

Burnett on the Ear.

: The Ear; Its Anatomy, Physiology and Diseases. A
Practical Treatise for the use of Medical Students and Practitioners. By
CHARLES H. BURNETT, A.M., M.D., Professor of Otology in the Philadel-
phia Polyclinic ; President of the American Otological Society. Second
edition. In one handsome octavo volume of 580 pages, with 107 illustra-
tions. Cloth, $4.00 ; leather, $5.00.

Dr. Burnett has fully maintained his rep- | bution to aural surgery, not only on account
utation, for the book is replete with valuable | of its comprehensiveness, but because it con-
information and suggestions. The revision | tains the results of the careful personal
has been carefully carried out,and much | observation and experience of this eminent

new matter added. Dr. Burnett’s work | aural surgeon.—London Lancet, Feb, 21, 1885,
must be regarded as a very valuable contri-




Urinary, Venereal, Skin.
Roberts on Urinary Diseases—Fourth Edition.

A Practical Treatise on Urinary and Renal Diseases,
including Urinary Deposits. By Sir WiLLiam ReBerts, M. D.,
Lecturer on Medicine in the Manchester School of Medicine, ete. Fourth
American from the fourth London edition. In one handsome octavo
of 609 pages, with 81 illustrations. Cloth, $3.50.

Jackson on the Skin—Just Ready.

The Ready-Reference Handbook of Skin Diseases.
By GEORGE THOMAS JACKSON, M. D., Professor of Dermatology, Women'’s
Medical College, New York Infirmary. In one 12mo. volume of 450 pages
with 50 illustrations. Cloth, $2.75.

This volume is devoted to the art of dermatology, to the practice of this
department of medicine in its latest development. No attempt has been
made to discuss debatable questions, and pathology and etiology do not
receive as full consideration as symptomatology, diagnosis and treatment.
The alphabetical arrangement of the different diseases has been adopted as
conducive to the greatest possible convenience in use. The pages are
illustrated with a large number of engravings, many being photographic
and vivid reproductions of actual cases. A handsome lithographic frontis-
piece adds to the beauty and usefulness of a volume for which a wide recog-
nition is assured.

Culver & Hayden on Venereal Diseases.

A Manual of Venereal Diseases. By E M. CULVER,
M. D., Pathologist and Assistant Attending Surgeon, Manhattan Hospital,
New York, and J. R. HAYDEN, M. D., Chief of Clinic Venereal Depart-
ment, Vanderbilt Clinie, College of Physicians and Surgeons, New York.
In one 12mo. volume of 289 pages, with 33 illustrations. Cloth, $1.75.

Hyde on the Skin—Second Edition.

A Practical Treatise on Diseases of the Skin. For
the use of Students and Practitioners. By J. NEviNs HYDE, A.M., M.D.,
Prof. of Dermatology and Venereal Diseases in Rush Med. College, Chicago.
Second edition. In one handsome octavo volume of 676 pages, 2 colored
plates and 85 beautiful and elaborate illus. Cloth, §4.50 ; leather, $5.50.

Histreatise ig like his elinical instruction,
admirably arranged, attractive in diection
and strikingly practical throughout. No
clearer deseription of the lesions of the gkin
is to be met with anywhere. Dr. Hyde has
ghown himself a comprehensive reader of
the latest literature, and has incorporated

into his book all the best of that which the
past years have brought forth. The pre-
geriptions and formul® are given in both
common and metric systems. Text and
illustrations are good, and colored plates of
rare cases lend additional attractions.—Med-
ical Press of Western New York, June, 1888,

Hardaway’'s Manual of Skin Diseases.

Manual of Skin Diseases.

With Special Reference to

Diagnosis and Treatment. For the Use of Students and General Practi-

tioners.
Missouri Mediecal College, St. Louis,

By W. A. HArRDAWAY, M. D., Professor of Skin Diseases in the

12mo., 440 pages. Cloth, $3.00.



Gynecology.
Thomas & Mundé on Women—Sixth Edition.

A Practical Treatise on the Diseases of Women.
By T. GAILLARD THOoMAS, M. D., LL. D., Emeritus Professor of Diseases
of Women in the College of Physicians and Surgeons, New York, and
PAvL F. MUxNDE, M. D., Professor of Gynecology in the New York Poly-
clinic. New (sixth) edition, thoroughly revised and rewritten by Dr
Mundé. In onelarge handsome octavo volume of 824 pages, with 347 illus-

trations, of which 201 are new. Cloth, $5.00; leather, $6.00.

Probably no treatise ever written by an
American author on a medieal topic has
been accepted by more practitioners, as a
standard text-book, or read with pleasure
and profit by more medical students than
Thomas on the diseases of women. This
volume in classic excellence, elegance of dic-

tion and scholarly and scientific statement
must remain what it long has been, a stand-
ard text-book both for practitioner and stu-
dent, at hbome and abroad, and an enduring
pride to American gynecologists.—Ihe
Lrooklyn Medical Journai, March, 1892,

Davenport’s Non-Surgical Gynacology—New Ed.

Diseases of Women, a Manual of Non-Surgical
Gyneecology. Designed especially for the Use of Students and General
Practitioners. By F. H. DAVENPORT, M. D., Assistant in Gynacology in

the Medical Department of Harvard University, Boston.

edition.

tions. Cloth, $1.75. Just ready.

Comparatively few practitioners are pre-
pared to perform the graver gynecological
operations, butall are compelled to deal with
themultitudinous ailments of women, and in
many instances non-surgical nreasures are
preferable, though neglected by those whose
special skill has enlarged the field of opera-
tive interference. The present volume deals

New (second)

In one handsome 12mo. volume of 314 pages, with 106 illustra-

with nothing which has not stood the actual
test of experience, and being concisely and
clearly written it conveys a great amount
ef information in a convenient space. The
demand for two editions in less than three
vears confirms its usefulness,—The Medical
Brief, August, 1892,

May on Diseases of Women—Second Edition.

A Manual of the Diseases of Women.
and systematic exposition of the theory and practice of Gynecology.

Being a concise
By

CHARLES H. MAY, M. D., late House Surgeon to Mount Sinai Hospital,
New York. Second edition, edited by L. S. Rau, M.D., Attending Gynecol-
ogist at the Harlem Hospital, N. Y. In one 12mo. volume of 360 pages,

with 31 illustrations. Cloth, $1.75.

This is a manual of gynecology ina v
condensed form, and the fact that a secon
edition has been called for indicates that it
has met witha favorable reception. It is
intended, the author tells us, to aid the stu-
dent who after having carefully perused lar-

r works desires to review the subject, and

e adds that it may be useful to the prae-
titioner who wishes to refresh his memory
rapidly but has not the time to consult lar-
ger works,—The Physician and Surgeon,
June, 1890.




Obstetrics.
Parvin's Qbstetrics—Second Edition.

The Science and Art of Obstetrics. By THEOPHILUS
PARVIN, M. D.,, LL. D., Professor of Obstetrics and the Diseases of Women
and Children in Jefferson Medical College, Philadelphia. Second edition.
In one handsome 8vo. volume of 701 pages, with 239 engravings and a
colored plate. Cloth, $4.25 ; leather, $5.25.

The second editiomrof this work is fully | text-book of the first merit. The treatment
up to the present state of advancement of | of the subject gives a real value to the work
the obstetric art. Rarelyin the range of ob- | —the individualities of a practical teacher,
stetric literacure can be found a work which | a skilful obstetrician, a close thinker and a

is so cowprebensive and yet compact and | ripe scholar.—Medical Eecord, Jan. 17, 1801.
practical, In such respect it is essentially a |

Playfair's Midwifery—Seventh Edition.

A Treatise on the Science and Practice of Mid-
wifery. By W. S. PLAYFAIR, M. D, F. R. C. P., Professor of Obstetric
Medicine in King’s College, London, ete. Fifth American, from the
seventh English edition. Edited, with additions, by RoBERT P. HARRIS,
M. D. In one handsome octavo volume of 664 pages, with 207 engravings
and 5 plates. Cloth, §4.00 ; leather, §5.00.

Truly a wonderful book; an epitome of all
obstetrical knowledge, full, clear and con-
cise, In thirteen yvears it has reached seven
editions. It is perhaps the most popular
work of its kind ever presented to the pro-
fession. Beginning with the anatomy and
phy=iology of the organs concerned, nothing
is leftunwrittenthatthe practicalaccoucheur
should know. It seems that every conceiv-
able physiological or pathological condition

from the moment of conception to the time
of complete involution has had the author’s
patient attention. The plates and illustra-
tions, carefully studied, will teach the sci-
ence of midwifery. The reader of this book
will have before him the very latest and best
of obstetric practice, and also of all the
coincident troubles connected therewith.—
Southern Practitioner, December, 1589,

King's Obstetrics—New

A Manual of Obstetries.

Edition. Just Ready.

By A. F. A. KiNg, M. D., Pro-

fessor of Obstetrics and Diseases of Women in the Medical Department of
the Columbian University, Washington, D. C., and in the University of
Vermont, etc. New (Fifth) edition. Iu one 12mo. volume of 450 pages,
with 150 illustrations. Cloth, $2.50.

So comprehensive a treatis. could not be | necessary ornamentation. Therefore wesay

brought within the limits of a book of this |

size, were not two things especially true.
First, Dr. King is a teacher of many years'
experience, and knows just how to present
his subjects in a manner for them to be best
received ; and,secondly,he can put his ideas
in a clear and concise form. In other words,
he knows how to use the English language.
He gives us the plain truth, free from un-

there are nine hundred pages of matter be-
tween the covers of this manual of four
hundred and fifty pages. We cannot imag-
ine a better manual for the hard-worked
student: while its clean and practical teach-
ings make it invaluable to the busy practi-
tioner. The illustrations add much to the
subject matter,— The National Medical Review,
October, 1892,



Dis. of Children, I'led. Juris., Periodicals.

Smith on Children—Seventh Edition.

A Treatise on the Diseases of Infaney and Child-
hood. By J. LEwis SmitTH, M. D., Clinical Professor of Diseases of
Children in the Bellevae Hospital Medical College, N. Y. New (seventh)

edition, thoroughly revised and rewritten.

In one handsome octavo vol-

ume of 881 pages, with 51 illustrations. Cloth, $4.50; leather, $5.50.

We have always considered Dr., Smith’s
book as one of the very best on the subject.
It has always been practical—a field book,
from practical experience. Oneseldom fails
to find here a practical suggestion after
gearch in other works hasbeen in vain, Inthe
seventh edition we note a variety of changes

| It still stands foremost as &
{ book. The literary style could not be ex-
theoretical where theory has been deduced |

inaccordance with the progress of the times,
American text-

celled, its advice is always conservative and
thorough, and the evidence of research has
long since placed its author in the front
rank of medical teachers.—The American
Journal of the Medical Sciences, Dec. 1891,

Taylor's Medical Jurisprudence—New Edition.

A Manual of Medical Jurisprudence. By ALFRED S.
TAYLOR, M. D., Lecturer on Medical Jurisprudence and Chemistry in
Guy’s Hospital, London. New American from the twelfth English edi-
tion. Thoroughly revised by CLARK BELL, Esq., of the New York Bar.
Octavo, 800 pages, 56 illus. Cloth, $4.50 ; leather, $5.50. Just ready.

SuescrIPTION PRiICE REDUCED TO $4.00 PER ANNUM.

THE MEDICAL NEWS.

THE MEDICAL NEWS is alive to the wants of medical men in active
practice and understands their adequate supply. The great circle of
readers thus secured has rendered possible the reduction in the price of
THE NEws to Four Dollars per year, so that it is now by far the
cheapest as well as the hest large weekly journal published in America.

In a word THE MEDICAL NEWS is a crisp, fresh, weekly newspaper
and as such occupies a well-marked sphere of usefulness, distinet and com-
plementary to the ideal monthly magazine, THE AMERICAN JOUENAL OF
THE MEDICAL SCIENCES. :

The American Journal of the Medical Sciences,

PueLiSHED MONTHLY, AT $4.00. PErR ANNUM.

Published continuously since 1820, THE AMERICAN JOURNAL has been
the medium choser. by the best minds of the profession during this period
for the presentation of their ablest papers. It has therefore well earned
the praise accorded it by an unquestioned authority—"* from this file alone,
were all other publications of the press for the last fifty years destroyed,
it would be possible to reproduce the great majority of the real contribu-
tions of the world to medical science during that period.’
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Date Issued










