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PREFACE TO SECOND EDITION.

In the second edition of this little volume every chap-
ter has been carefully revised, new matter incorporated
and an entirely new chapter on Vaccine and Serum Treat-
ment added. As stated in the first edition this hook is
meant simply as a guide for nurses and students in the
care of the various diseases of the eye, ear, nose, and throat,
and to instruct the nurse as to her exact duties during and
following operations upon these organs. We trust that it
may continue to be useful and a safe guide in her hands.
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PREFACE TO FIRST EDITION.

WHILE this little book has been written primarily for
the use of nurses, students and general practitioners will,
we believe, find it of great assistance to them also. It is
not a treatise in any sense of the word, but is meant simply
as a guide for the intelligent care and nursing of the vari-
ous diseases of the eye, ear, nose, and throat, and to in-
struct the nurse as to her exact duties during and follow-
ing operations upon these organs.

Antisepsis and asepsis have received particular atten-
tion, since, above all, the nurse should know the all-impor-
tance of surgical cleanliness. The methods of preparing
the numerous antiseptic and sterile solutions and dressings
have been given in detail, while the various remedies re-
quired in the treatment and nursing of these special
organs, their preparation, sterilization, and exact method
of application, have been considered fully and most care-
fully. In fact, we have endeavored to show the nurse how
to do things and correctly, because, in treating such deli-
cate organs as the eye, ear, nose, and throat, the good
results obtained depend fully as much upon the intelligent
and painstaking care of the nurse as upon the work of the
physician himself. j

A brief outline of the anatomy and physiology of the
eye, ear, nose, and throat has been given, in order that the
nurse might better understand the subjects under con-
sideration.

Dr. Davis has written the chapters on the eye; Dr.
Douglass, those on the nose, throat, and ear.

D.

NEw YORK.
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HYE, EAR, NOSE, AND THROAT
NURSING.
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CHAPTER 1.

THE TRAINING AND REQUIREMENTS NECESSARY FOR
OPHTHALMIC NURSING; A BRIEF SKETCH OF THE
ANATOMY AND PHYSIOLOGY OF THE EYE.

Necessary Requirements—Eyebrows—Eyelids—Lacrymai Ap-
paratus—Ocular Muscles—Conjunctiva— Cornea—Sclera— Aque-
ous Humor—Vitreous Humor—Crystalline Lens—Uveal Tract—
Choroid—Ciliary Body—Iris—Retina—Optic Nerve—Orbits—Eye-
ball—Accommodation—Binocular Vision.

IN nursing, as in medicine, a good general training is
necessary before the special branches, or “specialties,” can
be taken up with advantage. It seems almost unnecessary,
therefore, to make the statement that a nurse in order to
become proficient in nursing diseases of the eye should
first have had a thorough training in the care of general
diseases. Without this general training she may not hope
to attain success in special work of any kind. The first
requirement, then, to become proficient in ophthalmic
nursing is a thorough grounding in general nursing. This
may be had in the usual way at the numerous training
schools for nurses and the hospitals with which they are

(1)
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connected. Of late years some of the training schools have
had arrangements with special hospitals (eye, ear, nose,
and throat) by which they could give some of their stu-
dents training for a few months in these special branches.
While this arrangement is desirable and an advance over
the old methods of mno training whatever in special
branches, except an occasional case, it is not adequate for
present day requirements.

In order to become a proficient ophthalmic nurse, at
least twelve months’ service in a special ophthalmic hos-
pital is necessary, while double this length of time in such
an institution would not be too much time in the majority
of instances. In such an institution not only is a familiar-
ity with the appearance of the different affections of the
eyes obtained, but the proper methods of handling and
caring for such diseases are taught; also the preparations
of the different dressings and bandages for the eyes are
taught, as well as the preparation of patients for the
different operations on the eye.

The art and technique of cleansing an eye, familiar-
ity with the various instruments used upon the eye, the
proper after-treatment of operative cases, a knowledge of
the different remedies used in the treatment of the eye are
all to be had in these special institutions. It is urged upon
those who are desirous of becoming proficient ophthalmic
nurses, therefore, first, to ground themselves in the gen-
eral training; second, then in the special training in some
ophthalmic hospital. In fact, this must be the course pur-
sued by most nurses. Occasionally, without this training,
a nurse may “pick up” the special nursing on her own
initiative, or by the advice and assistance of some oculist,
and become an expert special nurse. This is the exception,
and such an instance, nowadays at least, is a rare occurrence.
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A BRIEF OUTLINE OF THE ANATOMY AND
PrysiorLocy oF THE EYE.

While the purport of this little volume will not allow
of an extensive review of the anatomy and physiology of
the eye, yet a very brief exposition of the subject is neces-
sary for an intelligent understanding of the care and
nursing of this most delicate organ of the body—the eye.

EYEBROWS.

The eyebrows are two thickened ridges of skin,
covered with short hairs, arched above the upper borders
of the orbits. They serve to some extent to protect the
eyes from light, dirt, and perspiration.

EYELIDS.

The eyelids, upper and lower, are two movable cur-
tains which cover the entrance to the orbit and protect the
eyeball. The upper lid is larger and more movable than
the lower lid and has a special muscle, levator palpebre
superioris, to lift it.

The lids proper are composed of dense connective tis-
sues, known as the tarsal cartilage.

They are attached to the margins of the orbits by
means of connective tissue membranes—the tarso-orbital
fascize. Their free edges are straight and covered with a
row of hairs, the eyelashes. These lashes serve for protec-
tion to the eyes. The outer surfaces of the lids are covered
with delicate skin, loosely attached to the orbicularis
muscle. The orbicular muscle lies between the skin and
the tarsal cartilage and serves to close the eye. The inner
surfaces of the lids are lined with a delicate membrane,
the conjunctiva. Imbedded in the lids are some small
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glands, the Meibomian follicles. These glands open on the
free borders of the lids, and furnish a sebaceous material.
The opening between the free margins of the eyelids is
called the palpebral fissure. It is the width of this space,
larger or smaller, that gives to the eyes the appearance of
largeness or smallness, and not the actual size of the eye
itself. The eyes of all adults are nearly of the same size,
about one inch in all of its diameters.

The eyelids serve chiefly as a protection to the eyes,
and by their constant motion the eyeball is kept moist and
free from dust.

The arteries to the lids are supplied in the main by
the ophthalmic artery, while the veins empty into the tem-
poral and facial veins. The lids are innervated by branches
from the seventh, fifth, third, and the sympathetic nerves.
The lymphatics in the lids are numerous.

LACRYMAL APPARATTUS.

The lacrymal apparatus consists of two portions: a
secreting—the conjunctiva and lacrymal gland ; and a con-
ducting—the lacrymal canals, the lacrymal sac, and the
nasal duct.

The gland, a small almond shaped body, lies in a fossa
at the upper outer angle of the orbit. About twelve small
ducts lead from it and carry its secretions to the surface of
the conjunctiva at the upper outer end of the upper lids.
This secretion keeps the inner surface of the lids moist.

At the inner ends of the lids, upper and lower, are two
small openings, puncta lacrymalia, from which small open-
ings, the lacrymal canals, lead into the lacrymal sac.

From the lacrymal sac a small duct (lacrymo-nasal)
leads into the mnose, opening on the floor of the same.
Through these openings the tears drain into the nose. The
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tears drain into and through these very small lacrymal
‘canals (about 1 millimeter in diameter) by capillary attrac-
tion, and not by force or gravity. This is a slow process,
and when the tears are in excess, as in weeping, they run
over the cheeks because of the inability of the tear-ducts
to drain them through the nose. The lacrymal gland is
supplied with blood from the ophthalmic artery, and is in-
nervated by the fifth and the sympathetic nerves.

OCULAR MUSCLES.

Six muscles, four straight recti and two oblique, give
to the eye its varied motions. They are: the superior rec-
tus, inferior rectus, internal rectus, external rectus, superior
oblique, and inferior oblique. They are designated as the
extrinsic muscles of the eye, while the ciliary muscle and
the sphincter muscle of the iris are termed the intrinsic
muscles of the eye.

The four recti muscles arise immediately around the
optic foramen, partly from a tendinous ring and partly
from the optic foramen itself. From this origin they pass
forward, diverging as they advance until they come in con-
tact with the eyeball just behind its equator. Keeping in
contact with it, they pierce its sheath (Tenon’s capsule)
from /4 to */, inch back of the corneal margin to become
inserted into the sclerotic coat, by tendinous expansions—
one above, one below, one to the inner side, and one to the
outer side of the eyeball.

The superior oblique muscle arises near the optic fora-
men, passes forward through a pulley attached to the upper
inner angle of the orbit, and then is deflected backward be-
neath the superior rectus muscle to become attached to the
posterior outer surface of the eyeball,
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The inferior oblique arises from near the inner anterior
angle of the orbit, passes outward and backward beneath the
eyeball, and becomes attached to the posterior outer surface
of the eyeball. The recti muscles move the eye up and
down, in and out, while the oblique muscles give to the eye
a rotary motion. In many, in fact most, of the movements
of the eye, all of the muscles take part.

The muscular branches of the ophthalmic artery supply
blood to the extrinsic muscles of the eye. The venous blood
is emptied into the ophthalmic and facial veins.

The sensory nerves are from the fifth. The motor
nerves to the muscles are: the third to the internal, supe-
rior and inferior, recti, and to the inferior oblique, muscles ;
the fourth to the superior oblique, and the sixth to the ex-
ternal rectus. .

There are special centers governing the co-ordinate ac-
tions of the ocular muscles, while their voluntary actions
are governed by centers situated in the cortex of the brain.

CONJUNCTIVA.

The conjunctiva is the mucous membrane lining the
inner surface of the eyelids and covering the anterior half
of the eyeball. The epithelial layer of the conjunctiva is
transparent and extends entirely across the cornea, forming
the anterior layer of that structure. At the inner corner
of the eye the conjunctiva forms a crescentic fold, plica
semilunaris; and resting upon this fold is a small red
mass of tissue, caruncula lacrymalis. The conjunctiva is
richly supplied with blood from the branches of the oph-
thalmic artery, while its nerve supply is derived chiefly
from the seventh nerve.

Besides assisting to retain the eyeball in position, the
chief function of the conjunctiva is to form a smooth cover-



CORNEA AND SCLERA. 7

ing for the inner surfaces of the eyelids and the outer sur-
face of the anterior half of the eyeball, and by its secretion
to keep the opposing surfaces moist and lubricated, allowing
of free movement without friction.

CORNEA.

The cornea is a perfectly clear and transparent mem-
brane forming the anterior one-sixth of the external surface
of the eye. It is about 1 millimeter in thickness and com-
posed of five layers, from before backward, as follows: (1)
epithelial layer, a continuation of the epithelium from the
conjunctiva ; (2) anterior limiting membrane (Bowman’s) ;
(3) true corneal tissue; (4) posterior limiting membrane ;
(5) endothelial layer. The chief function of the cornea is
to transmit and refract rays of light entering the eye.

The nerve supply of the cornea is from the fifth nerve.
The cornea has no blood-vessels and depends for its nutri-
tion upon the lymph thrown out from loops of blood-vessels
near its margins. There are lymph-spaces in the corneal
tissue for the circulation of this nutritious material.

SCLERA.

_ The sclera is a dense, white, fibrous membrane which,
together with the cornea, forms the complete outer tunic
or coat of the eyeball, the cornea forming the anterior one-
sixth and the sclera the posterior five-sixths. That portion
of the sclera seen between the lids when open is commonly
called the “white” of the eye. Owing to its density and
firmness it protects the inner and more delicate coats of the
eye, the choroid and retina. It also maintains the shape
of the eye, being assisted in this, however, by the vitreous,
which fills the interior of the eye.
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The blood-vessels of the sclera are the ciliary arteries
from the ophthalmic.

AQUEOUS HUMOR.

The aqueoug humor is a clear, serous fluid filling the
anterior chamber of the eye. It is composed chiefly of
water, with a small amount of albumin and chloride of so-
dium. Tt is secreted by the blood-vessels of the iris and
ciliary body, and is quickly reproduced when evacuated by a
puncture of the cornea. It fills both portions of the ante-
rior chamber of the eye. The anterior echamber is the space
between the posterior surface of the cornea and the anterior
surface of the iris. The posterior part is the space between
the posterior surface of the iris, near its periphery, and the
anterior surface of the lens, near its periphery. The
aqueous humor helps to maintain the shape of the eye and
allows free movement of the iris.

VITREOUS HUMOR.

The vitreous humor is a transparent, gelatinous sub-
stance filling the interior of the eyeball back of the crystal-
line lens. It is surrounded by a very delicate, transparent
membrane. The vitreous has no nerves or blood-vessels.
It depends for its nutrition upon the lymph thrown out
from the blood-vessels of the adjacent structures, the uveal
tract and retina. The chief function of the vitreous body
is to maintain the shape of the eye, and to keep the con-
tiguous structures in position; that is, the retina from
becoming detached, and the lens from dislocation.

CRYSTALLINE LENS.

The crystalline lens is a perfectly transparent lentil-
shaped body surrounded by a transparent, elastic membrane
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(its capsule) and held in position just back of the pupil of
the eye by means of a suspensory ligament, the zone of Zinn.
It is composed of fibers held together by a delicate, trans-
parent, cement substance. Water, albuminous material, and
a small amount of fat, with a trace of cholesterin, enter
into its composition. In young subjects the lens and cap-
sule are quite elastic in nature; but, as the subject gets
older, the lens loses part of its watery element, the fibers
become dryer and harder and lose elasticity, and at the age
of 40 years or thereabouts old sight supervenes, due chiefly
to a flattening of, and a lack of elasticity in, the crystalline
lens. The lens, like the vitreous, is without nerves and
blood-vessels, depending for its nutrition upon the lymph
thrown out from the blood-vessels of the iris and ciliary
body. The function of the crystalline lens is to assist in
bringing rays of light to a focus on the retina. In conse-
quence of its elasticity and the action of the ciliary muscle
its refractive power is variable.

UVEAL TRACT.

The uveal tract forms the second, or middle, tunic of
the eve. It is composed of the choroid, ciltary body, and
the aris.

CHOROID.

The choroid is a thin and very vascular membrane, ex-
tending from the entrance of the optic nerve into the eye,
forward, between the sclera and retina, to where it joins the
ciliary body. It is composed chiefly of blood-vessels. Its
layers from without inward are: (1) lamina fusca, (R)
tunica vasculosa, (3) membrana chorio-capillaris, and (4)
lamina vitrea.

The structure of the choroid being highly vascular, its
chief function, together with the ciliary processes, is to sup-
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ply nutrition to the structures lying adjacent,—the lens,
vitreous, and outer layers of the retina,—which are de-
ficient entirely or partially of blood-vessels. The large
veins in the choroid are called ven® vorticose. 'They pierce
the sclera obliquely and empty into the ophthalmic vein.
The nerve supply is from the fifth and sympathetic nerves.

CILIARY BODY.

The ciliary muscle forms the middle zone of the uveal
tract, connecting the choroid behind with the iris in front.
It is composed of the ciliary muscle and the ciliary
processes.

The ciliary muscle arises from the sclera just at the
junction of the cornea and sclera; its outer longitudinal
fibers extend backward to be inserted into the choroid, while
its inner fibers take a circular course and form the circular
fibers of Miiller. From the surface of the ciliary processes
connective tissue fibers spring, forming the zonule of Zinn.
These fibers are attached to the capsule of the crystalline
lens, and it is by their aid that the lens is held in position.

The ciliary muscle is the principal agent in adjusting
or accommodating the eye to see objects distinctly at differ-
ent distances. The accommodation of the eye is effected as
follows :—

In describing the crystalline lens we said it was elastic,
and that it was surrounded by a capsule, likewise elastic.
Attached to the capsule are connective tissue fibers (zonule
of Zinn), which are also attached to the ciliary processes and
ciliary muscle. When the ciliary muscle is not acting these
zonule fibers are stretched taut and draw on the lens cap-
sule, which in turn compresses the lens. The lens in this
way is flattened and the focus of the eye adjusted for dis-
tant objects. On the other hand, when the eye is to be ac-
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commodated for near objects the ciliary muscle contracts,
drawing the zonule fibers forward, thus relaxing them ; they
in turn relax the tension on the capsule of the lens, and
the lens, being elastic, expands, becoming more convex, and
in this way the eye is adjusted for seeing near objects.
During the act of accommodation, in addition to the lens
becoming more convex, the pupil contracts, the pupillary
margin of the iris moves slightly forward, being pushed by
the anterior surface of the lens, which advances a little as it
becomes more convex. The posterior surface of the lens
becomes a little more convex, but does not move forward.
The ciliary processes are very richly supplied with
blood. A nutritious lymph is thrown out from them which
nourishes the lens, and the anterior portion of the vitreous.

IRIS.

The iris is the third and anterior zone of the uveal
tract. It is a thin membrane arising from the anterior sur-
face of the ciliary body. It has a central perforation, the
pupil. The layers from before backward are: (1) endothe-
lial layer, (2) vascular layer, (3) muscie-fiber layer, (4)
posterior limiting membrane, and (5) pigment layer.

The iris aids in the act of vision by controlling the
amount of light going into the eye, and by cutting off the
marginal rays of light. - Tt is supplied with blood from
branches of the ophthalmic artery. Its merve supply is
from the fifth, the third, and sympathetic nerves.

RETINA.

The retina forms the inner tunic of the eye, and ex-
tends from the optic nerve entrance forward to the posterior
extremity of the ciliary body, where its nerve elements
end in a serrated border, ora serrata. The pigment layer
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of the retina, together with its connective tissue elements,
reduced to a single layer of cells, continues on the inner
surface of the ciliary body and on to the posterior surface
of the iris even to the margin of the pupil. In the living
subject the retina is almost transparent, having a whitish-
gray, filmy appearance, when viewed by the ophthalmo-
scope. It is composed of ten layers; from within outward
they are: (1) 4nternal limiting membrane, (2) oplic-
nerve fiber layer, (3) ganglion-cell layer, (4) internal
molecular layer, (5) internal nuclear layer, (6) external
molecular layer, (V) exlernal nuclear layer, (8) external
limiting membrane, (9) rods and cones layer, and (10)
pigment layer. The layer of rods and cones is the per-
ceptive layer of the retina. Situated in the center of the
retina in the posterior portion of the eye is a yellow spot,
macula lutea. At the center of this spot is a depression,
fovea centralis, which is the center of direct vision and is
the most sensitive portion of the retina. The retina is
supplied with blood by the arteria centralis retine, a branch
from the ophthalmic which pierces the optic nerve just
back of its entrance into the eyeball. The branches from
this artery lie in the outer layers of the retina, and ter-
minate in free endings, no anastomoses taking place. The
retinal veins empty into the ophthalmic vein.

OPTIC NERVES.

The optic nerves are nerves of a special sense, that of
sight. They have their origin in the brain as the optic
tracts which emerge from its under-surface at the posterior
portion of the optic thalami by two roots. Fibers from
these roots extend to the cortex of the occipital lobe of the
brain, where the visual center of the brain is situated. The
optic tracts decussate anteriorly; that is, about three-fifths
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of the fibers from the right tract cross over to the left optic
nerve and three-fifths of the fibers of the left tract go over
to the right optic nerve. This crossing of the optic tract
fibers forms the optic chiasm. The length of the optic
nerves from their origin in the optic chiasm to the eyeball
is about 1 inch. The optic nerves are surrounded by sheaths
which are direct continuations of the membranes surround-
ing the brain. The spot where the optic nerve enters the
eye is known as the optic disc. The blood supply to the
optic nerve, chiasm, and optic tracts is derived chiefly from
the branches of the internal carotid and vertebral arteries.
The function of the optic nerve and tracts is to transmit
vignal impressions to the brain. The conscious preception
of the visual impressions gives sight.

ORBITS.

The orbits are the bony cavities in which the eyeballs
are contained and by which they are protected. They are
funnel shaped; the large end of the funmel is directed
forward and the small end backward, terminating in the
optic foramen through which the optic nerve enters the
orbit and also the ophthalmic artery. Near the posterior
end of the orbit is another opening, the sphenoidal fissure,
through which pass the third, fourth, ophthalmic division
of the fifth and sixth nerves, and the ophthalmic vein. The
bony orbit is lined by a layer of dense connective tissue;
fibers spring from this connective tissue which expand into
sheaths. One of these sheaths surrounds the optic nerve
and the eveball, except the front portion, and in, this cap-
sule the eyeball turns as in a ball-and-socket joint. The
posterior part of this membrane is called Bonnet’s capsule,
and the anterior portion Tenon’s capsule. At the apex of
the orbit is a cushion of fat, which supports the eyeball. In
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wasting diseases, as consumption, when this fat is absorbed
the eyes become sunken or hollow from lack of support.

EYEBALL ; ACCOMMODATION ; BINOCULAR VISION.

The function of the orbits is to furnish protection to
the eyeballs. The eye as a whole may be likened to a cam-
era. At the front surface are the cornea and lens to focus
the rays of light; and the iris with its central perforation,
the pupil, which can be changed in size, to regulate the
amount of the light; while the retina at the back of the
eye is the sensitive plate upon which the images are re-
ceived. As this plate cannot be moved backward and for-
ward, as in a camera, the ciliary muscle is brought into use
in order to have clear images of objects at varying dis-
tances formed on it. By the action of this muscle and the
elasticity of the crystalline lens itself the lens can be made
to change its convexity. In this way the images of objects
at different distances can be accurately focussed on the
retina, and this is the act of accommodation. The impres-
sions of these images are transmitted to the sight-perceptive
center of the brain by means of the optic nerves and tracts.
The images of all objects fall on the retina in an inverted
position ; that is, upside down; nevertheless they are in-
terpreted by the brain as being erect, or upright. More-
over, the images of an object formed in each eye separately
are fused into one which is seen singly. When the two eyes
are not directed straight to an object, but one deviates so
that the image of the object does not fall directly on the
center of the retina, the macula lutea, double vision follows,
as a rule. Just how the brain is able to perceive these in-
verted images on the retina as erect and single we are
unable to understand, and it has resulted in much discus-
sion and speculation.



CHAPTER II.
CONTAGIOUS DISEASES OF THE EYE.

Definition of Contagion and Infection—Epidemic and En-
demic—Germ Theory of Disease—Definition of Antisepsis and
Asepsis—Catarrhal Conjunctivitis—Gonorrheal Conjunctivitis—
Ophthalmia Neonatorum.

By contagious diseases of the eye we mean those dis-
eases which can be transmitted either directly or indirectly
from one eye to another. In all contagious diseases of the
eye there is more or less discharge from the eye, and it
is by some of this matter from the diseased eye to a healthy
eye—from one eye to the other in the same person or to
another individual—that the disease becomes communicable
or contagious.

In this matter are micro-organisms or bacteria, each
disease having a germ peculiar to itself, as has been demon-
strated in recent years in many diseases by means of the
microscope. When a small amount of this pus is trans-
ferred from a diseased eye to a healthy one, it usually pro-
duces a similar disease in the healthy eye.

In all of the contagious diseases of the eye, except one,
trachoma, a specific germ has been found to be present
peculiar to each disease. In trachoma mno specific germ or
microbe has been settled upon as a definite cause of the
disease, although two or three observers (Michel, Sattler)
claim a specific germ (a diplococcus) for its origin.

Before the germ theory of disease was advanced it was
difficult to explain just how a contagious disease was trans-
ferred from one individual to another, but, since the dis-
covery that each contagious disease has a specific germ

(15)
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causing it, it is easy to perceive in what manner such dis-
eases are transferred and how produced.

The contagious diseases of the eye are: catarrhal con-
junctivitis, or “pink eye”; gonorrheal ophthalmia; oph-
thalmia neonatorum ; diphtheritic ophthalmia; trachoma,
or granulated eyelids. Of these diseases the first four are
highly contagious, the smallest particle of secretion from an
eye affected with any one of them when transferred to a
healthy eye being sufficient to produce a similar disease in
the latter. Usually in these diseases, when the second eye
becomes affected in the same individual, the disease runs a
milder course than in the first eye to become affected.

Trachoma is only mildly contagious, and usually an
eye has to be exposed to the contagion time and again be-
fore it becomes affected. When once contracted, however,
the disease is difficult to get rid of.

By a few authorities these contagious diseases are
thought to be infectious; that is, transmitted through the
air. While it is possible to conceive of particles of the
matter from eyes affected with these diseases becoming
dried and then wafted through the air into healthy eyes
and setting up a like disease, it is not at all probable.
The danger from such source of infection is hardly worth
while considering. For, as shown by the experiments of
Piringer, these secretions, when dried, after thirty-six hours’
time became inert and incapable of infecting healthy eyes.
These diseases are highly contagious ; that is, communicable
when the pus from a diseased eye is brought in contact with
a healthy eyel by means of unclean fingers, handkerchiefs,
towels, etc.; but they are slightly if at all infectious
through the air, as measles, mumps, etc. Actual contact
of the germ, direct or indirect, is a necessary factor in the
production of these diseases. The extreme importance of
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absolute cleanliness on the part of the doctor, nurse,
attendants, and the patient himself in such diseases is self-
evident. Through uncleanliness and negligence these con=
tagious diseases may become epidemic; that is, spread
through a whole community temporarily. As, for example,
through dirty public baths a great number of people may
become afflicted with acute catarrhal conjunctivitis. In
some instances these diseases are thought to become en-
demic ; that is, permanently fixed in certain localities. In
BEgypt, for instance, trachoma has been endemic for ages;
and in the southern portion of the State of Illinois on the
Wabash River in a small district, aptly enough called “Lit-
tle Egypt,” the disease is quite prevalent and always pres-
ent; hence endemic. ;

Having considered the causes of contagious diseases of
the eye, it behooves us to say a few words here in reference
to antisepsis and asepsis, a subject which will be treated
more fully farther on. The word antisepsis means literally
opposed to putrefaction or fermentation. Since micro-or-
ganisms are at the seat of putrefaction and are the cause, as
we know, of many diseases, any method or means to destroy
these germs is termed antisepsis. Heat, dry or moist,
where it can be applied, as in sterilizing instruments, is an
effective antiseptic. Carbolic acid, bichloride of mercury,
alcohol, permanganate of potassium, ete., are common anti-
septics with which we are familiar. They are antiseptic by
reason of their power to kill germs, and are on this account
also called germicides. Nitrate of silver, argyrol, and pro-
targol are valuable germicides and they are frequently em-
ployed in the treatment of the acute contagious diseases of
the eye.

Asepsis means literally the absence of putrefaction or
fermentation, and also the micro-organisms upon which

2
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they depend. Hence any method or means used to keep a
wound free from germs, as by sterile solutions, dressings,
etc., is termed asepsis.

In diseases of the eye strong antiseptic solutions can-
not be used, the eye being such a delicate and sensitive or-
gan. The solutions of carbolic acid and bichloride of mer-
cury should not be of greater strength than 1 to 5000. In
this strength they are only weakly germicidal. If used in
stronger solution they are very irritating to the eye and
many times do actual harm. For this very reason in dis-
eases of the-eye, even in the contagious diseases, we depend
on aseptic methods more than antiseptic means. That is,
we endeavor to keep the eye clean by frequent bathing
with aseptic or sterilized solutions, or mildly antiseptic
solutions. In cases of wounds and after operations we pro-
tect the eye with sterilized dressings, thus keeping the
germs out. The old adage, “an ounce of prevention is worth
more than a pound of cure,” is quite applicable in the treat-
ment of diseases of the eye, for it is much easier to keep
these germs out than get them out when once in. This
point cannot be too strongly impressed upon the nurse’s
mind, for an eye once infected, especially after operation,
often means the loss of it.

AcUTE CATARRHAL CONJFUNCTIVITIS.

This is an acute contagious disease of the eye, many
times appearing in epidemic form. It is caused by a micro-
organism, the Koch-Weeks bacillus. Atmospheric condi-
tions evidently have some influence in its production, the
damp, chilly days of spring seeming to predispose to it.
The disease is characterized in the beginning with redness,
burning, and itching of the eyes, the lids are swollen and
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-red, and light hurts the eyes. After a few days’ duration
there is marked increased secretion of a muco-purulent
nature, which sticks the eyelids together in the morning.
In one or two weeks, according to the severity of the case,
the disease runs its course and the patient is well, if the eye
has been properly taken care of. As a rule, the medicinal
treatment in such cases is very simple, and consists, for the
most part, in the application of silver nitrate, 2 per cent.
solution (10 grains to 1 ounce), to the lids once a day, or
some other mildly antiseptic ‘application according to the
bent of the surgeon. Personally I prefer the silver nitrate
application to all other remedies in this affection. The
patient may use a 25 per cent. solution of argyrol at home.

The care and nursing of these cases is important, not
only in knowing what to do with them, but what not to do.
Sometimes we need to be delivered from our friends, and if
there is one disease of the eyes more than another in which
patients need to be delivered from ‘“grandmother” reme-
dies and quack nostrums it i this disease. The diagnosis
given in such cases by these ignorant, dangerous, and free
givers of advice is that of a “cold in the eyes,” which may
mean anything from a cinder on the cornea to the most
virulent cases of diphtheritic conjunctivitis.

The treatment recommended by these sometimes inno-
cent, but always ignorant and presumptuous, practitioners
of the healing art, to be applied to the most delicate organ
of the human body, the eye, may be anything from bathing
the eyes in breast-milk, the application of poultices, of tea-
leaves, bread and milk, flaxseed, etc., raw meat, oysters, skin
of egg, cow dung, a piece of the placenta of a parturient
woman, and even to bathing the eyes in the patient’s own
urine, from which last practice more than one eye has been
infected with gonorrheal ophthalmia and the sight de-
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stroyed. It seems hardly hecessary for me to warn any
intelligent person from carrying out such practices as the
above mentioned, yet there are so-called intelligent people,
and not a few of them apparently, who do practice them. A
campaign of education is in order, therefore, and I know
of no better time, place, or opportunity than now to start it.

If called upon to write or formulate the two most im-
portant precepts in ophthalmic nursing I should do so as
follows :—

1. Thou shalt be altogether clean and gentle when
caring for the eyes.

2. Thou shalt not apply poultices to the eye.

1 wish that these two short precepts might be indelibly
impressed on the mind of every nurse and grandmother, or
other person presuming to nurse, to the end that the sight
of many eyes might be saved.

Since Pasteur’s discovery that fermentation and putre-
faction are due to the presence of certain micro-organisms,
or “germs,” we have learned that most, if not all, contagious
diseases (as well as many non-contagious- diseases) are
caused by germs and their toxins (their poisonous excre-
tions). We know also that it is necessary to get rid of these
micro-organisms before we are truly clean. The methods of
getting tid of these germs, as by the use of heat, germicidal
solutions, etc., are termed antisepsis, and were first intro-
duced by Lord Lister. The means used to keep free of
these germs, as by soap and water, dressings, etc., are
termed, asepsis. For full particulars in antisepsis and
asepsis see Chapter V.

That poultices should never be applied to an eye af-
fected with a contagious disease is self-evident to the sur-
gical mind, and for two reasons; first, they retain the
irritating secretion in the eye; secondly, they often strip



ACUTE CATARRHAL CONJUNCTIVITIS. 2

the delicate epithelium from the cornea and conjunctiva,
leaving ulcerating surfaces open to the contagion, and not
infrequently in this way causing the loss of the eye. The
use of poultices, therefore, should never be resorted to in
contagious diseases of the eye. They are dirty, dangerous,
and altogether an abomination, as well as destructive to the
sight of man. If heat and moisture must be applied to the
eve, let it be in the form of hot water, with which the eyes
may be bathed frequently ; or applied by means of pledgets
of cotton or old, soft, clean linen, dipped into the water
and laid upon the closed eyes.

In the mild cases of catarrhal conjunctivitis the pa-
tient himself is usually able to care for his own eyes, but
in the severer types, where the secretion is very abundant
and accompanied at times with ulcers of the cornea and
exceptionally with membranes on the lids and even with an -
iritis, the services of a nurse are called for. In any case
the eyes should be cleansed with a warm (98° to 100° F.)
sterilized solution sufficiently often to keep them free of
the secretion. A teaspoonful of boracic acid or of table salt
to the pint of water, and plain sterile water (made so by
boiling then cooled), are good for cleansing with. This
should be done every half-hour, if necessary, and is the
most important factor in the treatment of the disease. The
technique of cleansing an acutely inflamed and sensitive eye
is not so simple a matter as it seems. The “touch” of some
nurses, also of some doctors, in manipulating these cases, is
as the tread of an elephant. So patients sometimes think
and say. There is a certain aptness or deftness in the art
of cleansing an eye gently and well that can be acquired
only by the exercise of close attention and much patience.
This deftness is natural to some and is never acquired by
others.
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DIRECTIONS FOR CLEANSING AN EYE.

The nurse herself should have surgically clean hands,
wear a pair of protective glasses (if she does not already
wear glasses), and on her lap have a rubber apron. All
solutions, cotton, cotton applicators, pus basins, etc., should
be prepared and placed on a small table near a window or
other source of light convenient to the nurse. If the pa-
tient is a child, it should be wrapped in a sheet with the
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Fig. 1.—Child’s Head in Surgeon’s Lap for Cleansing the Eye.

arms at its side, to prevent the child from interfering with
the cleansing.

Over the sheet and well up under the chin a towel
should be placed for protection to the patient. The child
is held in the lap of an attendant and with its back to the
nurse who pulls the child’s head backward and places it be-
tween her knees, as shown in Fig. 1. With the head firmly
fixed between the knees the lower lid is gently pulled down
by placing the thumb on the cheek just bereath the eye,
exposing the inner surface of the eyelid and the lower cul-
de-sac (the deep fold of conjunctiva joining the lid to the
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eyeball). Then a stream of water squeezed from a pledget
of cotton held in the free hand is directed on to the inner
surface of the lid. This maneuver is repeated until all the
loose pus is washed away. If any pus remains sticking to
the lids or eyelashes, this may be gently wiped away with
the moistened cotton. To cleanse the upper lid and cul-de-
sac it is necessary to catch the eyelashes of the upper lid be-
tween the thumb and forefinger of one hand, and pull the
eyelid forward and away from the eye ; pressure downward
is then made at the upper edge of the cartilage, when, as
a rule, the lid is everted and its inner surface and upper
cul-de-sac are exposed to view. Then direct a stream of
water squeezed from a pledget of cotton into the groove
between the lid and eyeball and on to the lid surface, re-
peated often enough to wash away the pus. If much pus
should remain in the cul-de-sac, it may be wiped away by
means of a moistened piece of cotton on an applicator. If
the eyelids are so swollen that they cannot be lifted from
the eye, it is much better that the surgeon perform a can-
thotomy (cutting the lids at the outer corner of the eye
with a scissors), when the eyes can be readily cleansed after
the manner just described.

All rubber bulbs with narrow tips on them for inser-
tion under the lids to irrigate the cul-de-sac should, in my
opinion, be abandoned as dangerous. In using them, espe-
cially in young children, we are apt to injure the cornea.
With the simple cotton pledgets we are much less apt to
do harm to the eye. If it becomes necessary to perform a

. canthotomy, no harm is done, but rather advantages gained,
as follows: Pressure of the lids is taken from the eyeball,
and the risk of ulceration of the cornea is less liable; the
eves can be cleansed more easily than before; local blood-

« letting is accomplished, which relieves the .congested and
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inflamed eye. The wound from such operation heals in
about one week’s time and leaves no scar.

The fewer the instruments the less the danger to the
patient, is a good surgical maxim, and it is especially ap-
plicable to the eye.

The second step in caring for a case of catarrhal con-
junctivitis is the application of iced cloths or cold com-
presses. Have by the side of the patient’s bed a large howl
or dish in which place a cake of ice the size of a man’s head.
On this cake of ice place a half-dozen pledgets of old, soft,
white linen or cotton about 2 inches square ; or, better still,
pledgets of absorbent cotton, moistened; allow them to
remain on the ice till cold (ten minutes) ; then take one,
or two, if both eyes are affected, and lay them on the closed
eyelids. After two minutes take these pledgets off the eye,
and place them back on the ice, then place two fresh
pledgets on the eye. Keep changing the pledgets in this
manner every two minutes for half an hour. This should
* be repeated four, five, or six times during the day, and, if
the blennorrhea is very marked, even oftener.

If ice is not to be had, these pledgets of cotton or cloth
may be dipped in cold water and applied in the manner
above indicated. The practice of putting cracked ice into
a little rubber bag or wrapped in a towel or other cloth and
laying the same on the eye is a bad one, for the reason that
it puts too much weight and pressure on the sensitive eye.
It often does harm rather than good.

Cleansing the eyes and applying cold compresses are
the two most important duties of a nurse in such cases,
The physician in charge usually makes the necessary medic-
inal applications. .

The most valuable remedy in these cases, at least it hag
been in my hands, is an application to the everted lids
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of a solution of silver nitrate, 10 grains to the ounce. The
application is made as follows:—

If the patient is a child the head is held between the
knees as in cleansing the eye; after cleansing the eye, the
lower lid is pulled down by placing the thumb on the cheek

Fig. 2—Showing how to Evert the Upper Lid Standing
Back of the Patient.

at the lower part of the lid. Then an applicator with a
small amount of cotton wrapped smoothly on it and satu-
rated with the silver solution is rubbed gently over the
inner surface of the lid and deep into the lower cul-de-sac.
The lid is then let loose to come back into position. Next.
the lashes of the upper lid are caught between the thumb
and forefinger and the lid pulled gently forward away from
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the eye; then pressure is made with the blunt end of the
applicator or the tip of the finger at the upper edge of the
cartilage (see Fig. 2) and the lid everted. The silver solu-
tion is then applied to the exposed surface and cul-de-sac.

It takes a certain amount of deftness to evert the
upper eyelid gently and without pain, especially when it

_is swollen. It should be practised frequently on the healthy
eyve before undertaken on the diseased organ. The ever-
sion of an eyelid seems like a matter of exceedingly small
importance to the surgeon and the nurse, but it is not so
considered by a sensitive patient. I have known of more
than one instance where the nurse lost charge of the case
because she could not turn an eyelid properly. The essen-
tial point in the technique is first to pull the lid well away
from the eyeball, then make the pressure at the upper mar-
gin of the cartilage downward and rather quickly.

There is one other matter which should be spoken of
here and that is the art of wrapping cotton on an applicator
quickly, smoothly, and so that it will stick; also that it
can be taken off when through with. Take a piece of cotton
14 inch wide, 1 or 2 inches long, and ¢ (approximately)
inch thick ; catch one end of it between the thumb and fore:
finger of one hand, place the extreme tip of the applicator
on the cotton held between the thumb and finger, hold it
firmly with the thumb and finger, then twist the applicator
with the other hand (and not the cotton as is so often done),
and the cotton will at once adhere to the tip of the ap-
plicator. The tip should be covered completely first and
to the depth desired, then the applicator should be pushed
through the finger and thumb as it is turned so as to cover
about from 1 to 1% inches of the applicator. At the
upper end only, that is, nearest the handle of the applicator,
the cotton should be wound very tightly, the edge of the
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thumbnail being held against it for this purpose while the
applicator is turned. This prevents the cotton from com-
ing off when in use. When ready to take it off, hold the
cotton firmly between the thumb and finger of one hand,
and a slight reverse twist of the applicator is all that is
necessary.

(Camel-hair brushes should not be used for making
applications to the eyelids, because, unless disinfected after
use on each patient, they are liable to carry infection. Cot-
ton placed on an applicator as just described is much prefer-
able, for this is used but once and is then destroyed.

The “eye sponge” has been displaced by cotton, and the
camel-hair brush is doomed to a like fate.

The hygienic surroundings of the patient when af-
fected with catarrhal conjunctivitis of the severer types is
of importance.

The room should be kept moderately darkened for these
patients ; the diet should be light, but nutritious; the bow-
els kept freely open, and no smoking or stimulants allowed.
The floor, which should be uncarpeted, should not be swept,
but mopped up, and all dressings immediately destroyed
after use. It seems almost unnecessary to warn the nurse
that she should be very careful with her own person, wash-
ing and disinfecting her hands often, and never rubbing or
touching her own eyes. A solution of bichloride of mercury
(1 to 1000) in a basin should always be near to dip her
hands into after washing them with tincture of green soap.

GONORRHEAL CONJUNCTIVITIS.

The safety of an eye when affected with this frightful
malady, causing as it does in adults and infants about one-
fourth of all cases of blindness, depends more on the intel-
ligent and faithful care of a trained nurse than the minis-
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trations of a doctor. The disease is caused by infection
with the germ or the micro-organism of gonorrhea, the
gonococcus, discovered by Neisser. The disease may affect
adults or infants; in the former, it is usually designated
gonorrheal ophthalmia, and in the latter ophthalmia neo-
natorum. The two diseases are identical. The eyes of chil-
dren, however, seem to withstand the disease better than the
eyes of adults. In infants, when seen early (within the first
twenty-four to forty-eight hours after infection) and be-
fore the cornes are affected, the eyes are almost always
saved with useful vision ; but in adults, even when seen from
the start, no promise can be given to the patient as to re-
covery with sight preserved.

In adults, the disease for the first two or three days is

characterized by redness and by marked swelling of the
evelids and conjunctiva, being so great in severe cases that
the patient cannot open the eyes. The conjunctiva, both
of the eyelid (palpebral) and the eyeball (ocular), is hot,
dry, and swollen, and the ocular conjunctiva may become so
swollen and edematous as to form a ridge around the cor-
nea, termed chemosis of the conjunctiva. There is intense
pain in the eyes and over the orbits. This condition lasts
for from two to four days, when the lids become softer and
less swollen, and a purulent secretion flows from between
them. This purulent stage of the disease lasts for from one
to two or three weeks. :
: Ulceration of the cornea may, and often does, take
place, sometimes with loss of the sight. Inflammation of
the entire eyeball and orbital contents (panophthalmitis)
may supervene, with total loss of the eye.

The nurse’s first duty when called to take charge of a
case of gonorrheal ophthalmia is to protect the unaffected
eye, if but one is infected. This may be done in one of two
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ways: by Buller’s protective shield or by bandaging the
eye.

Buller’s shield is applied as follows:—

Take an ordinary watch-crystal, which is about 174
inches in diameter, and two pieces of adhesive plaster,
one of which should be 2 inches square and the other 214
inches square; cut a hole 1 inch in diameter out of the
center of each piece of plaster, paste the smaller piece to
the concave (hollow) side of the watch-crystal and the
larger piece to the convex (elevated) surface of the watch
crystal.

The outside piece of plaster (which is on the convex
surface of the crystal), being larger than the inside piece,
leaves a half-inch margin of the adhesive plaster free. The
watch-crystal, concave surface inward, is now placed over
the unaffected eye and the free margin of adhesive plaster
fastened to the face, above the eye, on the nose and below
the eye, the edges of the plaster being covered with flexible
collodion to hold them more securely. The temporal side
is not pasted to the face, but left free to give ventilation
to the eye. There is but little danger of infection, by hav-
ing the temporal side open ; and, if pasted down, moisture
from the eye forms a mist on the glass crystal and prevents
the patient from seeing with the eye, as well as preventing
a view of the patient’s eye by the physician.

In infants and very restless patients, it is better to
cover the well eye with a pad of gauze and a roller bandage,
which is not so easily pulled off. (For method of applying
a protective bandage, see Chapter X.) This bandage
should be removed twice every day, the eye washed, and then
the bandage reapplied.

(leansing the affected eye, or eyes, as the case may be,
is the next most important and urgent duty of the nurse.
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For the first day or two after the inception of the dis-
ease there is, as a rule, but scanty secretion ; but after the
third or fourth day the secretion from the eyes is copious.
This pus should not be allowed to remain in contact with
the eye, as it becomes a source of irritation to the eyeballs,
and may cause ulceration of the cornea, a complication we
wish to avoid if possible. In very severe cases, where the
pus collects quickly, it should be removed every twenty to
thirty minutes, and in less severe cases every half-hour to
one hour. The frequency with which an eye should be
cleansed will depend upon the judgment of the doctor and
the observation of the nurse. Pus should not remain in
contact with the eye, and when enough is collected between
the lids to be noticeable to the attendant it should be re-
moved at once. A day nurse and a night nurse are neces-
sary in such cases; at night the cleansing should not be as
frequent as in the day,—perhaps about one-half as fre-
quently. This is to allow the patient an opportunity to
sleep. TIf the patient is kept awake too much, his general
condition is weakened, and this in itself affects the eye in a
bad way, and may hasten a breaking down or ulceration of
the cornea.

If the lids are so swollen that the eyes cannot be readily
cleansed, a canthotomy (cptting of the outer angle of the
lids) should be performed by the surgeon. As remarked
above, this not only allows the eyes to be cleansed easily,
but takes pressure off of the eyeball, and in this way lessens
the danger of ulceration of the cornea. And it must ever
be borne in mind that this is a complication we wish most
ardently to avoid. In cleansing the eye the nurse should
be very careful not to rub the cornea so as to abrade it, for
this leaves an open spot for infection and is almost certain
to result in an ulcer.
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When ulceration does take place, it should be reported
at once to the surgeon, if not already observed by him, be-
cause it necessitates the instillation of atropine, at once, and
usually a change from cold to hot applications,

The application of cold compresses is another impor-
tant feature of the treatment in gonorrheal ophthalmia,
and the nurse should be prepared and know how to make
such application, which may be done in two or three ways,
as already described when treating of catarrhal conjunc-
tivitis (see page 24). Iced cloths should not be applied
too frequently nor too long at a time, because they have a
depressing effect on the circulation and nutrition of the
eye. The circulation of the blood in the loops of blood-
vessels at the periphery of the cornea is already much em-
barrassed by the chemosis of the ocular conjunctiva, often
present in the severer cases, and the cold further depresses
this circulation. While, therefore, the cold compresses re-
lieve the pain, they should not be used too freely, but only
just enough to keep down the pain and to help reduce the
swelling of the eyelids. The cold compresses are of much
service in the beginning of the disease and should be used
for 15 minutes in each hour; but after the secretion has
fully started, and in the later stages of the disease, they
should be used less frequently. In fact, after the first few
days cold applications should not be used, neither hot, un-
less there is ulceration of the cornea. If ulceration of the
cornea takes place, they should be stopped at once and hot
applications used in their place.

Hot applications are applied in the following man-
ner: Have by the bedside of the patient an open metal ves-
sel which will hold a quart to half a gallon of water. Fill
with water and place on a metal stand so that an alcohol
lamp can be placed beneath. The temperature of the water
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should be raised to 110° F. Then pledgets of cotton or old
linen are dipped into this, wrung out, and placed on the eye.
These pledgets should be changed every minute or two, for
30 minutes; then rest 30 minutes, or an hour, as the case
may demand, when they should be repeated. This should be
done several times a day according to the directions of the
surgeon.

If an alcohol lamp is not convenient, hot water may be
taken frequently in a pitcher from a pot or kettle on the
stove, and the pledgets of cotton dipped in this and placed
on the eye. The objection to this method is that the water
soon cools in the pitcher and is of variable temperature,
while the alcohol flame keeps a constant temperature.

The application of remedies to the lids in these cases
is usually made by the surgeon or his assistant in charge,
but often the nurse is called upon to make them, especially
the instillations of drops and lotions.

In the very early stages of the disease we may modify
it (and some surgeons claim to abort it) by applying to the
everted lids and down deep within the cul-de-sac a strong
solution of silver nitrate. Buller, of Montreal, advised an
8 to 10 per cent. solution, which in my opinion is entirely
too strong, and on no account should a solution stronger
than 4 per cent. be used, and this should be neutralized im-
mediately with normal salt solution. Usually not more
than two such applications are made, and these one day
apart.

When the profuse purulent discharge sets in, about the
third to fourth day, a 2 per cent. solution of silver nitrate
may be applied to the lids once a day with cotton on an
applicator, provided the lids can be everted. But often the
lids are so swollen they cannot be everted, when a can-
thotomy must be performed, if this line of treatment is to
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be pursued. In late years the newer preparations of silver
have come into wide use in these cases—argyrol and pro-
targol, among others, being used to the exclusion of silver
nitrate altogether—these preparations have the great ad-
vantages of :—(1) being non-irritating or but mildly so:
(2) that they can be used by the nurse and freely without
damage to the eye; (3) that it is not necessary to make a
canthotomy in order to instill the remedy; (4) in that the
cornea is not so likely to be injured by instilling drops as
by an applicator with cotton, by which method silver nitrate
is usually applied. Of all the newer- remedies T prefer
argyrol and use it in 25 per cent. solution, having the nurse
cleanse the eye every hour during the day, and at night, in
order that the patient may get some sleep and rest, the eye
is cleansed every two hours and the argyrol instilled after
each cleansing.

In late years T have ceased to use cold compresses in
these cases, except for the first two or three days; and no
hot compresses at all unless an ulceration of the cornea
occurs, in which case they are applied several times a day,
following cleansing of the eye.

All dressings, cotton, linen, ete., used in connection
with these cases of gonorrheal ophthalmia should be burned
immediately after use. The nurse herself cannot be too
careful with her own eyes, always washing her hands each
time after cleansing or touching the eyes of the patient,
and then dipping the hands into a strong solution of
bichloride of mercury (1 to 1000). That the danger of
infection of the nurse’s eyes and also of the eyes of the
family and friends of patients affected with gonorrheal
ophthalmia is not an imaginary one, may be inferred
from the following quotation from Professor Fuchs,

of Vienna :—
3
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“In the Vienna Foundling Asylum, during the years
1812 and 1813, there were for every hundred infants af-
fected with blennorrhea (ophthalmia neonatorum) more
than fifteen nurses so affected, who had acquired their eye-
disease from the infants. I have seen a whole family in-
fected with blennorrhea by a child having blennorrhea neo-
natorum, and thus plunged into the greatest misery.”
(“TEXT-BOOK 0F OPHTHALMOLOGY,” page 54.)

T myself have seen more than one nurse’s eyes infected
with gonorrheal ophthalmia contracted from the eyes of
the patient whom she was nursing. Too much stress,
therefore, cannot be laid upon this matter of prevention of
infection of the attendants and the neighbors of the pa-
tient afflicted with this highly contagious disease. Abso-
lute cleanliness on the part of the nurse, protective glasses
for her eyes, burning of all dressings, cotton, etc., used in
cleansing the eyes, should be strictly followed out.

The room or ward in which such patients are cared for
should have but little furnishing, and that plain, with no
carpet on the floor ; and should be well ventilated and mod-
erately well lighted.

The general condition of the patient should be care-
fully attended to. Plenty of nutritious, fluid diet, and
tonics, if necessary, should be given. All company should
be excluded, both for the comfort of the patient and the
prevention of possible infection of the visitor. The room
in which such cases have been taken care of should be thor-
oughly disinfected before being occupied by anyone else.

OPHTHALMIA NEONATORUM.
This disease is identical with gonorrheal ophthal-
mia, being caused by the same micro-organism, the gono-
coccus. It occurs in infants; hence the name, ophthalmia
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neonatorum,—ophthalmia of the newborn. The symp-
toms are the same as in gonorrheal ophthalmia, but, as
a tule, not as severe; furthermore, the eyes of infants
withstand the inflammation better than the eyes of adults.
Where ophthalmia neonatorum is seen in time, within
forty-eight hours after infection, a favorable prognosis may
be given. This is not so in adults when infected; no
matter how soon the disease comes under observation or
how energetic the treatment pursued, the vision of many
eyes 1s destroyed by it, and the prognosis should always be
a guarded one. For instance, T have known a nurse to lose
her eyes as the result of gonorrheal ophthalmia contracted
from nursing an infant with ophthalmia neonatorum, the
infant in the meantime recovering with good vision.
Ophthalmia neonatorum is contracted from the genital
organs of the mother during parturition, or immediately
afterward when the child is bathed. Every obstetrical nurse
should be taught this fact. The vagina of every parturient
woman who has a vaginitis should be douched with a warm,
antiseptic solution (1 teaspoonful of carbolic acid to a
quart of water) just before delivery. After birth the child’s
eyes should be washed in water from a small bowl, and not
from the tub in which the child’s body is bathed. After
the lids have been carefully bathed and dried, by direction
of the doctor in charge, 1 drop of a 2 per cent. solution of
nitrate of silver should be dropped between the lids into the
eyes, as first suggested by Credé, and especially should this
be done if there has been any vaginitis whatever in the
mother. By this method, in the Lying-in Hospital of Leip-
zig, Credé reduced the number of cases of ophthalmia neo-
natorum from 10.8 per cent. (which prevailed before his
method was used) to 0.2 per cent. With such a showing, it
seems to me the doctor’s duty to order and the nurse’s duty
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to follow this method of treatment is imperative in every
case of childbirth. And this, no matter whether there is a
vaginitis in the mother or not. Even if there is no disease
of the eye, 1 drop of a 2 per cent. solution of silver nitrate
does no harm ; and often, as shown by statistics, does a great
deal of good by preventing the disease. In the last few
years, argyrol, in 25 per cent. solution, dropped into the
infant’s eyes immediately after birth, has been a favorite
remedy with many physicians.

The nursing of an infant’s eyes affected with ‘ophthal-
mia neonatorum is about the same as that followed in the
care of an adult with gonorrheal ophthalmia, differing
somewhat in but one or two particulars. When but one
eye is affected, a protective bandage should be applied in-
stead of the Buller’s shield, which latter would likely be
pulled off by the little patient. Again, the lids are very
small and much more difficult to handle, and it is often
necessary, on this account, to use a very small and delicate
lid retractor to elevate the upper lid in order to cleanse the
eye properly. To introduce this retractor under the upper
lid without injury to the eye it is necessary to place the
forefinger of one hand on the skin of the upper lid, about
14 inch above its free margin, and make gentle traction.
This iifts the free margin of the lid: from the eyeball when
the retractor can be gently introduced under it. Once
under, the lid can be held up out of the way while the eye
is cleansed.

If the swelling of the lids is so great that the retractor
cannot be easily introduced, a canthotomy should be per-
formed by the surgeon; after which it is quite an easy
matter for the nurse to evert the lids and cleanse the eyes.
The canthotomy is of direct henefit also, as pointed above,
by taking pressure of the eyelid off the eyeball, and by



OPHTHALMIA NEONATORUM. 37

reason of the local bloodletting. Complications, as ulcera-
tion of the cornea, should be treated in the same manner
as when occurring in gonorrheal ophthalmia in adults.

Perhaps 95 per cent. of all eyes affected with ophthal-
mia neonatorum should be saved with useful vision, if
only seen in time. Unfortunately many of the poorer
classes in large cities are attended by midwives during con-
finement, and the infant is often allowed to go for days or
weeks with a “cold in the eyes” before the child is brought
to a doctor. This so-called “cold in the eyes” only too
often is ophthalmia neonatorum, and frequently the child’s
eyes are hopelessly lost or greatly injured when first seen by
the doctor. For this reason, this disease, which is ea.sﬂy
prevented when Credé’s method is used, and which is so
amenable to treatment, when seen in time, is the cause per-
haps of one-sixth of all cases of blindness. A rather sad
commentary in this day of antiseptic and aseptic surgery!

In the State of New York a law has been passed mak-
ing it a felony on the part of a midwife or other attendant,
not a doctor, if sore or inflamed eyes in a newborn infant is
not reported at once to a doctor. And the punishment may
be a fine, or imprisonment, or both.



CHAPTER III.

MEMBRANOUS CONJUNCTIVITIS (CROUPOUS AND
DIPHTHERITIC).

Croupous Conjunctivitis—Diphtheritic Conjunctivitis—Trau-
matic Membranous Conjunctivitis.

CLINICALLY we recognize two varieties of membranous
conjunctivitis:  croupous and diphtheritic. ~Considered
from their microbic origin, however, the distinction or dif-
ferentiation between the two forms is not so easily made;
for the Klebs-Loeffler bacillus, which is supposedly the
cause of every case of diphtheritic conjunctivitis, is some-
times absent in the most virulent clinical forms of the
disease, while the same bacillus is sometimes present in the
mildest cases of croupous conjunctivitis. The hisfory of
the case and clinical appearances must be depended upon,
therefore, in a large measure, in arriving at a correct diag-
nosis in these cases. All such cases should be isolated from
the start, and especially so if there is any suspicion of the
diphtheritic form being present, since this latter variety is
highly contagious. Every nurse should be familiar with the
symptoms (both the local and general) of membranous con-
junctivitis: first, for the benefit of the patient, and, sec-
ond, for her own protection and the safety of the public.

Crourous CONJUNCTIVITIS.

The symptoms in the early stage of the disease are
burning, pain, redness, and swelling of the eyelids, as in
an ordinary purulent conjunctivitis. On the second or
third day, however, a grayish-white membrane forms on the
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conjunctival surface of the lids and in the deeper folds
(culs-de-sac) of the conjunctiva covering the eyeball itself.
This membrane may be in small patches or cover the whole
surface of the conjunctiva of the lids. As a rule, it can be
wiped off easily with a pledget of cotton, leaving a raw
surface beneath, which sometimes bleeds. The superfical
position of this membrane, it being confined to the epithe-
lial layer of the conjunctiva, and the ease with which it can
be removed, distinguishes this form of membranous con-
junctivitis from the true diphtheritic variety. In the latter
disease the membrane is really an exudate into the deeper
layers of the conjunctiva and cannot be wiped off at all.

Again, in croupous conjunctivitis, the lids, though
swollen and ted, do not become stiff and of a “leathery”
hardness as in the true diphtheritic form of the disease.
The general or systemic symptoms also are much milder in
croupous than in diphtheritic conjunctivitis.

Three or four days after the inception of croupous
conjunctivitis, the membrane begins to loosen and come
away, sometimes in small pieces and at times in a mass,
when the disease assumes more or less the character of a
purulent conjunctivitis, and is to be treated and cared for
as such. The membrane may re-form one or several times.

As the disease is contagious (the streptococcus usually
being present), the patient is to be isolated, and, if but one
eye is affected, the other is to be protected by a Buller
shield or bandage. In the early stages of this disease,
caustics or strong applications of any kind (as silver
nitrate, bichloride of mercury, etc., in strong solutions)
are to be avoided, because these preparations themselves,
in concentrated form, are capable of forming membranes
on the conjunctiva. All that is necessary for the nurse
to do, after isolating the patient and protecting the eye,
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is to keep the affected eye clean with a saturated solution
of boric acid, and apply cold cloths to the eye in the very
early stage of the disease. After the second day, if there
is still pain, hot applieations should be made in place of
the cold, as the vitality of the eyes in these cases is reduced
and cold has a tendency to reduce it even further. The
membrane should be wiped gently from the lids once a
day. This can be done as follows: Evert the upper lid;
then, with a piece of cotton wrapped on an applicator and
moistened in boracic acid solution, rub the membrane off
of the palpebral conjunctiva, beginning at the border of
the lid, and carrying the point of the applicator into the
cul-de-sac so as to remove the membrane from that position.
If the membrane does not come away fairly easily, do not
persist too energetically, but let it alone till the following
day, when a second attempt may be made. In fact, the
membrane will loosen and come away of its own accord
after a few days. It is better, however, to facilitate mat-
ters if it can be done without injury to the eye.

The use of peroxide of hydrogen, even in the weakest
solution, should not be used to remove these membranes, as
its use may cause abrasion of the corneal surface, with eon-
sequent ulceration and infection of that portion of the
eye, a mishap studiously to be avoided. When the disease
passes into the purulent stage, it is to be cared for in ex-
actly the same way as is a purulent conjunctivitis,

DrpuraeRrITIC CONJUNCTIVITIS.

In this variety of membranous conjunctivitis the
symptoms are much more severe than in the croupous
form just described. The pain is much more intense and
the lids are not only swollen and tender to the touch, but
are dense and hard, and it is impossible to evert them.
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The membrane in this disease is really an infiltration into
the conjunctiva, and cannot be wiped off. It may affect
only small areas of the conjunctiva, but may cover it
entirely. The patches of infiltration have a grayish color,
but when the entire conjunctiva is involved it assumes a
very pale or “lardaceous™ appearance, due to the infiltrate
pressing on the blood-vessels and diminishing the normal
blood supply. It is this very feature of the disease that
makes it so dangerous. The cornea depends for its nutri-
tion on the blood from the conjunctiva and subconjunc-
tival vessels, and when the infiltration is very extensive the
cornea often sloughs, in part or in whole, despite all efforts
to prevent it.

Patches of the conjunctiva may slough away, leaving
a granular surface and later scar tissue. The discharge
from the eye in this disease is very slight: in the earliest
stage of a watery or mucous nature, in the infiltration
stage there is practically no discharge, while in the latest
stages it may assume a purulent character.

It should ever be borne in mind by the nurse that
diphtheritic conjunctivitis is but a local manifestation of
a systemic disease. Whenever she notices any membranous
patches on the conjunctiva, patches of a similar nature
should be looked for in the throat and in the nose, for the
throat, nose, and eye are often affected simultaneously.

The general symptoms in this affection are much more
severe than in croupous conjunctivitis. The temperature
is elevated, the pulse quicker, and the patient markedly
depressed. These marked general symptoms, together with
the local symptoms of intense pain in the eyeball and stiff,
leathery condition of the eyelids should point to the nature
of the trouble. In the very early stages of the disease,
however, before infiltration of the conjunctiva has occurred
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and hardness and stiffness of the lids manifested them-
selves, it is difficult if not impossible to distinguish the
graver from the milder disease. In every instance, there-
fore, where a nurse has charge of a child, or children, as
they often have, and any membranous formation appears
on the conjunctiva, it should be reported to the parents
or those in authority, and the child in the meantime
isolated.

1 have dwelt somewhat at length on the symptoms
and manifestations of croupous and diphtheritic conjunc-
tivitis, in order that the nurse may recognize or at least
suspect the nature of these affections when she comes in
contact with them, as she often does.

The protection of the fellow-eye, if but one is affected,
the isolation of the patient, and the institution of prompt
treatment depend upon the early recognition of the nature
of the disease. Only too often is the disease allowed to
gain a firm hold and others exposed to the infection before
the real nature of the affection is known.

The nurse’s first duty in a case of diphtheritic con-
junctivitis, after the patient has been isolated, is to apply
a protective shield or bandage to the unaffected eye, if but
one is involved. The method of doing this has already
been described in a preceding chapter, and need not be
gone into again here. The second important duty in these
cases is the application of hot fomentations. Cold applica-
tions should not be applied in diphtheritic conjunctivitis.
The vitality of the patient and of the eye is much reduced
already, and cold applications make matters worse. Heat,
on the other hand, sustains the vitality, and at the same
time relieves the pain, and in a measure softens the thick-
ened and stiffened eyelids. Hot saturated boracic acid, or
salt solutions, by means of pledgets of cotton soaked in
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them, should be applied to the eyes thirty minutes out
of every second hour during the day, and half this often
during the night. The patient is not disturbed so fre-
quently during the night, in order that he may obtain a
sufficient amount of sleep, for it is just as important for
the patient to have rest and concentrated diet as local
treatment ; more so, perhaps. In fact, every measure that
sustains vitality, general and local, is to be resorted to.
Local remedies or applications, other than the hot fomen-
tations just mentioned, are of but little value in the treat-
ment of this malady. All irritating applications of what-
ever nature are to be rigidly avoided, as they do harm
rather than good. There is but little to be done in the
way of cleansing the eye, as in the early and middle stages
of the disease there is but scant secretion, and this is from
the portion of the conjunctiva not infiltrated. The mem-
brane, or, to be more accurate, the infiltrate, cannot be
wiped off and is gotten rid of by absorption. In the later
stages of the disease there is more or less of a purulent
secretion, and this must be washed away frequently, just
as in purulent conjunctivitis, with boracic acid solution.
Topical applications of silver nitrate, 10 grains to the
ounce solution, may be used sparingly at this stage, being
limited to that portion of the conjunctiva not affected by
the infiltrate. Where ulceration of the conjunctiva has
taken place, the lids should be separated from the eyeball
several times a day, and, as this ulceration usually occurs
in the later stages of the disease, the lids are usually
pliable enough to be lifted away from the eyebal

The membrane may reappear in these cases, especially
if irritating applications have been made to the conjunctiva.

Ulceration of the cornea, in part or the whole, fre-
quently occurs in diphtheritic conjunctivitis. At the first

-
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appearance of such a complication, atropine is to be in-
stilled,—of course, according to the surgeon’s directions;
hot fomentations persisted in, and the general condition of
the patient sustained by fluid diet, tonics, ete.

Incidentally, it may be remarked that no cauterization
of the corneal ulcer by means of the actual cautery, carbolic
acid, nitrie acid, or other destructive agents should be un-
dertaken, especially in the early stages, since the ulceration
is due to a lowered vitality and—cutting off of nutrition to
the cornea by the infiltrate, and not to infection. In the
later stages such measures may be cautiously used.

Diphtheritic conjunctivitis is met with most frequently
in babies after six months of age and young children,
though occasionally in the adult. In the latter instance, it
is often contracted by doctors, nurses, and attendants, from
children suffering with faucial diphtheria, by having the
membrane or parts of it coughed into the eye while attempt-
ing to cleanse the child’s throat. If active measures are
at once adopted, usually infection can be prevented, and I
have prevented it on one occasion where a doctor had a '
large piece of membrane coughed direcily into his eye. The
eye is cleansed thoroughly with a solution of bichloride of
mercury (1 to 5000), then 2 or 3 drops of a 1 per cent.
solution of silver nitrate is dropped into the eye, and finally
4 or 5 drops of sweet oil are dropped into the eye.

As to the general care of the patient and nursing con-
nected with faucial diphtheria, the administration of the
antitoxing, etc., see the chapter on faucial diphtheria in
Part IT; also the chapter on Serums and Vaccines.

TrRAUMATIC MEMBRANOUS CONJUNCTIVITIS.

This may result from applications of caustics to the
conjunctiva, strong solutions of silver nitrate or the solid
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stick, carbolic acid, nitric acid, or to dusting the powdered
jequirity bean into the eye in the treatment of trachoma,
and always occurs after the operation of “expression” of
trachoma, if the operation is at all thorough.

Where the membrane is the result of caustics, the only
treatment and care necessary is to discontinue the caustic
and keep the eye cleansed with boracic acid solution. Sweet
oil may be dropped between the lids and the eyes protected
with a shade or patch. C(are should be taken that no adhe-
sions occur between the lids and the eyeball.

Where the powdered jequirity bean is dusted into the
eye, in the treatment of old trachoma with pannus, the eye-
lids become markedly swollen and edematous, the con-
Junctiva intensely congested, and the eye very painful in
about twelve hours after the powder is put into the eye
and lasts from forty-eight to seventy-two hours. Tced
cloths are applied fifteen minutes every second hour, and
the secretion, which is very scanty, is to be washed away
with boracic acid solution. At the end of the second or
third day a dirty-grayish membrane is formed covering the
entire conjunctiva and even the cornea. This breaks down
and comes away a piece at a time, or occasionally a cast of
the entire lid is removed. As this membrane loosens it
should be washed away with boracic acid solution and
rubbed off gently with cotton wrapped on an applicator.
Usually the membrane is entirely cleaned away in ten
days’ to two weeks’ time. Iced cloths are not to be used
after the pain and intense swelling are gone. The patient
is to be put to bed and the eyes looked after as carefully as
if the patient had croupous or purulent conjunctivitis.

The membrane that follows “expression” of trachoma
is to be treated exactly in the same manner as indicated
above. For the first few days after the operation is per-
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formed, iced cloths are to he applied; then, when the
membrane begins to loosen, it should be washed away or
tubbed off with cotton. If this is not done, the membrane
organizes, forms dense connective tissue (scar tissue), and
leaves the lids in a very undesirable condition, which may
result in curving of the lids inward toward the eye (en-
tropion) with the lashes sweeping the cornea.
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SOME OF THE NON-CONTAGIOUS DISEASES OF THE EYE
CALLING FOR THE SERVICES OF A NURSE.

Hordeolum—Blepharitis Marginalis—Phlyctenular Conjunc-
tivitis— Ulcerative Keratitis— Iritis— Cyelitis— Irido-cyclitis —
Sympathetic Ophthalmia—Glaucoma—Panophthalmitis.

HorproLuMm (STYE).

THIs is one of the commonest affections of the eyes.
A stye is not of serious import in itself, but often gives the
patient acute pain and much annoyance. It is nothing
more or less than a little boil or abscess at the root of an
eyelash. Any treatment that aborts the process or alleviates
the pain is very grateful to the patient. When seen early,
epilation or pulling of the eyelash, at the root of which the
abscess is forming, and the application of hot fomentations
relieve the pain and frequently abort the disease. If the
stye is not aborted, the hot applications shquld be continued
several times a day until the stye is “ripe” for opening,
when it should be lanced by the surgeon, the contents gently
pressed out with the fingers and hot applications applied,
a day longer. Where a person is subject to frequent re-
currence of styes, the eyes should be examined for glasses, a
refractive error sometimes being the exciting cause.

BrermARITIS MARGINALIS.

Inflammation of the borders of the lids is a very com-
mon affection of the eyes. It presents itself under two
forms: blepharitis squamosa and blepharitis ulcerosa. In
the squamous variety the edges of the lids are reddened and

(47)



48 EYE NURSING.

covered with dry scales; ifi the ulcerative, the edges of
the lids are not only reddened but the eyelashes are tufted
tovether with dried crusts.~ When these crusts are removed
small ulcers are found beneath them, around the roots of
the eyelashes.

If the disease has lasted for a long time it may cause:
a chronic conjunctivitis; irregularity of the lashes (wild
hairs, or trichiasis), causing them to sweep the cornea;
total loss of the eyelashes (baldness of the lids, or mada-
rosis) ; thickening of the edges of the lids, and eversion of
the lower lid (ectropion).

The exciting causes of the disease are: much weeping ;
bright light; smoke; dust; closure of the lacrymo-nasal
canal, causing tears to run over the eyvelids; astigmatism,
and excessive use of the eyes. General causes leading to the
disease are scrofula, tubercular affections, etc. When only
one eye is affected we should look for a local cause, as stop-
ping of the tear-duct.

TreaTMENT.—The local treatment consists, first, in
cleansing all scales and crusts from the edges of the lids.
This may be done by bathing the lids with a warm solution
of carbonate of soda (2 drachms of soda to the pint of
water) for ten minutes, rubbing the crusts off with a piece
of cotton saturated in the solution. In the very severe cases,
where the lids are thickened, the eyelashes should be pulled
out with cilia forceps, and the little abscesses at their
bases touched with a solution of nitrate of silver (2 per
cent.). After the lids are thoroughly cleansed in the man-
ner just described, an ointment of some kind should be
rubbed on the edges of the closed lids. Of the various
ointments, the yellow oxide of mercury (Pagenstecher), 14
to 1 per cent. (the base of vaselin or lanolin), perhaps is
the best. In very sensitive eyes the ammoniated mercury



LYMPHATIC CONJUNCTIVITIS. 49

ointment, the same strength as the yellow oxide, may be
used. As a base for these ointments, equal parts of vaselin
and lanolin are to be preferred. In obstinate cases the red
oxide of mercury ointment and tar preparations may be
used, but they are usually too irritating. As a rule, the
milder the ointment, the less irritation and the quicker the
cure. In these mercurial ointments, too, it is altogether
essential that they be well made, the mercury finely pul-
verized, and no grains left in it. A few drops of sweet
oil added to the powdered mercury and rubbed with it be-
fore it is added to the base facilitates this and makes a
smoother ointment. No more than 14 ounce of ointment
should be prescribed at one time, as it soon becomes rancid,
“when it should be renewed.

The general treatment consists of placing the patient
in better hygienic surroundings, which unfortunately can
seldom be done, as usually the patients are from the poorer
classes; building up the system with tonics, as the syrup
of the iodide of iron, syrup of hypophosphites, codliver-oil,
ete.; and placing the patient on a simple nutritious diet.—
milk, bread and butter, oatmeal, fresh meat once a day,
eggs, ete. All sweets and pastry should be excluded from
the diet.

PHLYCTENULAR or LymMrmATIC CONJUNCTIVITIS.

Phlyctenular Ieratitis may be discussed under this
heading also, as it is essentially the same disease, the con-
junctival epithelium extending over the cornea and forming
its anterior layer, the one chiefly affected in this disease.

The disease occurs most frequently in young children
and up to puberty—rarely before 1 year of age or in adults.
Children in poor hygienic surroundings with inadequate
nourishment and gcrofulous and tubercular taint are most

4
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subject to it. Unlike the other forms of inflammation of
the conjunctiva, which are diffuse in character, this affec-
tion is circumscribed, or focal, in nature; that is, small
spots of the conjunctiva or cornea are affected while the
rest remains in a quiet state.

The favorite location of these phlyctenules is at the
ltmbus of the conjunctiva ; that is, where the conjunctival
epithelium incroaches upon the cornea. From one to a
half dozen small, red, somewhat elevated spots, about the
size of a pinhead (sometimes larger, sometimes smaller),
appear on or near the limbus of the conjunctiva. Small
leashes of blood-vessels, triangular in shape, run to each
phlyctenule, or rather nodule, as there is, in fact, no vesicle,
but simply an elevation of the epithelium by an exudate of
round cells beneath the epithelium. After a few days’ time
(from one to three) the epithelium at the top of the eleva-
tion breaks down, leaving a small, grayish ulcer. This
heals under favorable conditions in from one to two weeks’
time. The same holds true when they are on the cornea,
and without leaving opacities. When neglected and the
ulecer extends into the true corneal tissue, opacities are left
which never clear away, and the sight is impaired. Some-
times these small ulcers take on a serpiginous character ;
that is, extend across the cornea, drawing a leash of blood-
vessels after them, and leaving a bandlike opacity when
they heal. Phlyctenulee may appear on the conjunctiva
(ocular) alone, when they are large and usually few in
number ; they may appear on the cornea proper, or at the
limbus of conjunctiva, as they do most frequently. They
may be very small and surround the cornea entirely.

The most marked symptoms of phlyctenular conjunec-
tivitis, outside of the phlyctenules themselves, is the great
fear of light (photophobia) which is present in almost
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every case; and, second, the spasm of the orbicular or lid
muscles. Children will hide their faces in dark corners,
in the bedclothes to avoid the light, and they shut the eye-
lids tightly for the same reason and on account of the irri-
tation of the cornea and conjunctiva. Often accompanying
this disease the edges of the eyelids are inflamed, and even
the outer surface of the lower lid and the nasal mucous
membrane and the upper lip have an eczematous eruption,
which must be treated along with the eye affection.

TrEATMENT.—Locally, the best and most frequently
used remedy is the Pagenstecher ointment of the yellow
oxide of mercury (1 to 2 per cent.), which is placed on
the everted lower lid with a small spatula or with the tip
of the finger, then the lid is allowed to close and the oint-
ment is tubbed into the eye with the tip of the finger over
the closed lids. This is done once a day. Calomel dusted
into the eye once a day with a camel’s-hair brush is an-
other favorite remedy in these cases. If there is marked
inflammation of the eyes and the ulcers are rather deep, it
is better to treat the eyes for a few days with atropine and
hot water fomentations until the inflammation is reduced
somewhat, when the above remedies may be applied. The
eruption on the outer surface of the lids and about the nose
is treated by having the scales washed off and the yellow
oxide of mercury salve rubbed on the affected surfaces.
Painting the surface about the nose with a solution of
nitrate of silver (10 grains to the ounce) often is of great
benefit.

For relief of the spasm of the lids and to make the
patient open the eyes, dipping the face into a basin of cold
water three or four times a day is the best remedy. Small
children are wrapped in a towel or sheet, held under one
arm, and their faces pushed into the water and held there
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ten to twenty seconds with the other hand. Usually the
child holds the eyes open for an hour or two after this duck-
ing. If the photophobia is intense, a solution of sulphate
of eserin (14 grain to the ounce) may be used twice a day,
and dark glasses or a shade worn. Under no circumstances
should the child be allowed to hide in dark corners or its
face in the bedclothes.

General treatment consists in building the patient up
with tonics, as the syrup of iodide of iron, syrup hypophos-
phite compound, codliver-oil, ete.; placing the patient in
the best hygienic surroundings; and, when it is possible,
getting the patient into the open air two or three hours a
day. The food should be simple; milk, bread and butter,
soups, eggs, fresh meat once a day, ete., while all sweets
are discontinued.

The eyes of these patients usually get well in from one
to four or five weeks’ time, but unfortunately there is a
marked tendency to recurrence of the disease, and, when
once affected, the patient is liable to fresh attacks until
puberty is reached, and exceptionally even later in life.
The sight may be greatly impaired if many attacks occur or
if treatment is neglected.

ULCERATIVE KERATITIS.

Three of the severer types of ulceration of the cornea
will be spoken of here; in particular, serpiginous ulcer
(ulcus serpens) ; perforating ulcer; and the rodent ulcer
(ulcus rodens).  The subjective symptoms of ulceration of
the cornea are: pain, fear of light, tearing of the eyes,
closing of the lids to keep the light out, and more or less
interference with vision. Objectively, in the early stage of
ulceration, a facet, smaller or larger as the case may be, is
seen on the cornea. If the ulcer is a clean one, the bottom
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and edges of the facet are very slightly grayish and there is
but slight infiltration of the neighboring cornea. If it is a
foul ulcer, the bottom and edges of the ulcer are covered
with grayish matter, and the cornea next the ulcer is in-
filtrated and of a grayish color. Sometimes pus forms in
the anterior chamber, which is called hypopyon. Usually
there is an iritis present when this complication happens,
with intense pain and circumcorneal injection.

In serpiginous ulceration of the cornea the ulcer is
clean on one side and dirty or foul on the other. On the
clean side (which is nearest the periphery of the cornea)
blood-vessels are thrown out to it from the corneal limbus
and it heals; while on the other side the grayish infiltrate
keeps extending into the cornea, the corneal tissue break-
ing down (ulcerates), and this ulceration may creep or ex-
tend entirely across the cornea. The blood-vessels which
are thrown out to the clean side of the ulcer follow in the
wake of the ulcers and heal it. When the ulcer finally
heals, a band or ribbonlike opacity is left, which, though it
may not extend deep into the corneal surface, often impairs
vision very much on account of its extent.

vodent ulcer of the cornea affects the superficial layers
of the cornea and is marked by severe inflammatory symp-
toms. It usually starts at or near the margin of the cornea
with edges that are undermined and of a dirty-grayish color.
This undermining and breaking down of the rim of cornea
immediately surrounding the ulcer progresses interruptedly
(for often the edges of the ulcer clear up as if healing were
about to take place, and then it starts again) until fre-
quently the entire surface of the cornea is affected. A
diffuse opacity covering the entire cornea results and use-
- ful vision is destroyed. Unfortunately both eyes may be-
come affected. The disease occurs in old people,
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TREATMENT.—Local treatment consists in protecting
the eyes from bright light, the instillation of atropine, the
application of hot fomentations, and, chiefly and most effi-
cient, cauterization of the ulcer by the surgeon with the
actual cautery, the galvanocautery, or with pure carbolic
or nitric acid. In ulcus serpens the foul side of the ulcer
only should be cauterized.

The general treatment is directed to toning the patient
up with tonics, concentrated fluid diet, rest, massage, and,
what often proves of marked benefit in these cases, a series
of hot baths. Care should be exercised in giving hot baths,
especially if the patient has a weak heart. The bowels
should be kept in order.

Perforating Ulcer.—Ulceration of the cornea follow-
ing violent inflammation of the conjunctiva, as after gon-
orrheal ophthalmia, diphtheritic ophthalmia, etc., often
results in perforation of the cornea with prolapse of the
iris into the wound, and sometimes with entire destruction
of the cornea with loss of the lens and vitreous, and fol-
lowed at times even with panophthalmitis. Perforating
ulcer of the cornea is a serious disease, the iris often falling
forward into the opening, becoming adherent, and when the
wound heals leaves a dense, white opacity (leucoma) inter-
fering greaily with vision. Sometimes this leucoma is so
thinned that it bulges forward, forming a staphyloma of
the cornea. When hypopyon complicates ulceration of the
cornea and is not resorbed quickly, paracentesis of the cor-
nea should be practised and the pus evacuated ; because, if
allowed to organize, it blocks the pupil and may bind the
cornea to the iris, and does great damage to vision and the
eyeball in this way. The nurse is required to apply hot
fomentations (moist) thirty minutes out of every two
hours, and the instillation of a mydriatic as directed. Often
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a bandage is indicated, when it has to be changed frequently
to allow the application of hot water. The general condi-
tion of the patient and the giving of baths all come under
the nurse’s immediate direction.

Irrris, CycoLITis, IRIDO-CYCLITIS, SYMPATHETIC
OPHTHALMIA,

Iritis is an inflammation of the iris; cyclitis is an
inflammation of the ciliary body (ciliary muscle and proc-
esses), while irido-cyelitis is an inflammation of both the
iris and ciliary body. Irido-cyclitis, when transferred from
one eye to the other, as after an injury to the one eye, is
called sympathetic ophthalmia. Iritis, cyclitis, and irido-
cyclitis may be primary or secondary in nature. When
primary, they are usually due to some general disease, as
syphilis (acquired), rheumatism, infectious diseases, etc.;
or they may be due to traumatism, and the second eye may
be affected sympathetically. When of a secondary nature,
they most commonly follow inflammations of the cornea.

IRITIS.

The objective symptoms of iritis of the plastic or exu-
dative type (following syphilis, and about 65 per cent. or
more of all cases are such) are: (1) discoloration of the
iris, in blue eyes to a greenish or greenish-yellow hue, and
in dark eyes to a “muddy” or lighter brown, as compared
with the fellow-eye; (2) at times yellowish-red nodules
appear on the borders of the iris, 1 to 4 or 5 millimeters
in diameter, and varying in number from one to a half
dozen or more ; (3) contraction of the pupil and immobility
of the iris; (4) redness of the eyeball, especially that part
of it immediately back of the cornea; (5) cloudiness of the
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aqueous humor and, at times, in severe cases, the presence
of pus in quantity in the anterior chamber (hypopyon) :
(6) a gray exudate filling the pupil (occlusion of the
pupil) ; (7) impairment of vision; (8) lacrymation. Exu-
dates may be formed on the posterior surface of the iris
binding it to the anterior surface of the lens capsule, which
are called posterior synechiz. If these synechiz bind the
entire pupillary margin to the lens capsule (seclusion of
the pupil) it is called posterior annular synechiz. This is
seen only in the latest stages of the disease, and manifests
itself by a “ballooning” of the iris; that is, the pupillary
margin of the iris being bound to the lens capsule, the
secretions back of the iris, being unable to escape into the
anterior chamber, push the middle zone of the iris forward.

The subjective symptoms of iritis are: (1) pain In
the eye, as a rule most severe at night; (2) photophobia
(fear of light); (3) pain in the temple and side of the
head on the corresponding side as the affected eye.

CYCLITIS.

Cyclitis without a complicating iritis, except in a
chronic form (described as serous iritis), is a rare affection.
The symptoms of inflammation are very mild ; the pupil is
dilated, the anterior chamber is deep, the aqueous humor is
a little hazy, and often there is a deposit of small, grayish
spots on the posterior surface of the cornea, and at times
the eye has a plus tension.

IRIDO-CYCLITIS.

Irido-cyeclitis, being an inflammation of the iris and
the ciliary body, has the symptoms of an iritis, which have
been enumerated above, and, in addition, the following
symptoms may be present: (1) edema of the upper lids;
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(?) excessive tenderness of the eye to the touch, especially
over the ciliary region ; (3) excruciating pain, which may
be attended in severe cases with vomiting and elevation of
temperature; (4) marked disturbance of vision, due to
opacities in the vitreous and deposits on the posterior sur-’
face of the cornea; (5) increased depth of the anterior
chamber due to binding down of the entire posterior sur-
face of the iris to the lens capsule; (6) increased tension
of the eye, followed in the latest stages of the disease by
diminished tension.

SYMPATHETIC OPHTHALMIA,

This disease, irido-cyclitis, may be transferred from

one eye to the other (especially if it is due to a trauma-
tism), when it is called sym pathetic ophthaimia, or sympa-
thetic irido-choroiditis. Sympathetic ophthalmia is a very
serious disease of the eye, and when once thoroughly estab-
lished rarely subsides until the sight of the sympathizing
eve is entirely destroyed. It follows most frequently an
irido-cyclitis which has been produced in the injured eye
by a penetrating wound of the ciliary region or by a foreign
body being lodged in the eye. The disease may appear as
early as the second week, but usually not until from four to
- six weeks after the injury to the offending eye, when the in-
flammation in the injured eye is at its height. It may ap-
pear, however, years after the injury, especially when for-
eign bodies have been lodged in the eye. These may be-
come loosened, set up a fresh inflammation of the injured
eye, and a sympathetic inflammation in the other. No
wound in the ciliary region of an eye, or a foreign body
lodged in an eye, is to be regarded as free from inciting
sympathetic ophthalmia in the fellow-eye, even years after

the traumatism has occurred,
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Sympathetic ophthalmia is characterized by a prodro-
mal stage and by its marked tendency to recur. Failure of
the power of accommodation (in the sympathizing eye) is
one of the very first signs of the disease. The patient,
though he may be a young subject, finds he has to hold read-
ing matter farther from his eyes than usual in order to
read ; secondly, the eye becomes sensitive to light or even
painful ; thirdly, there is lacrymation; and finally some
redness of the eye. This is termed sympathetic irritation.

As a rule, unless this condition is speedily relieved by
quieting the inflammation in the injured eye, it develops
into an irido-choroiditis, marked by circumcorneal injec-
tion, contraction of the pupil, clouded aqueous humor, but
rarely with hypopyon ; there are also pain, photophobia, and
retraction of the iris in severe cases. This condition may
last from two to several weeks, and then subside, but almost
without exception the attack is repeated and repeated until
the sight is totally destroyed. In fact, if the sight is not
entirely destroyed in the injured eye, it may retain more
vision than the sympathizing eye. The surest method of
preventing sympathetic inflammation is to enucleate the
injured eye before the inflammation is well established in -
the uninjured eye; that is, when the symptoms of sym-
pathetic irritation set in; for when once fully developed
enucleation of the injured eye rarely relieves it.

THE TREATMENT OF IRITIS, IRIDO-CYCLITIS, AND SYM-
PATHETIC IRIDO-cYCLITIS.—In iritis the first and most im-
portant step in treatment is to dilate the pupil, if that can
be done. A solution of the sulphate of atropine (varying in
strength from 1 to 3 per cent.) is the drug most relied
upon. A drop of the solution, usually 1 per cent., should
be put into the eye every five minutes, extending over a
period of thirty minutes, If the pupil does not dilate
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easily, a drop of cocaine solution (1 per cent.) should be
dropped into the eye along with the atropine, or a few drops
of adrenalin chloride solution (1 to 1000) may be supple-
mented. The cocaine and adrenalin solutions (and atro-
pine to a slight extent) aid in the dilatation of the pupil
by contracting the blood-vessels of the iris and driving
the blood from it. In stubborn cases where the adhesions
are firm, Fuchs advises dropping a small granule of atro-
pine in substance in the conjunctival sac.

A powerful cycloplegic of comparatively recent use is
scopolamine, which is to be used in the same manner as
the atropine, but in much weaker solution: from 14, to 14
of 1 per cent. solution. The nurse should always be careful
to press with her fingers on the lacrymal sac at the inner
* corner of the eye for two or three minutes after instilling a
mydriatic or myotic into the eye, to prevent an excess of the
drug going into the nose, where by rapid absorption into the
general system it may cause annoying and sometimes
alarming symptoms of poisoning. The patient also should
be shown how to press over the inner corner of the eyes to
prevent the above complication.

If the pupil does not dilate by the use of these meth-
ods, from two to six leeches should be applied to the temple
on the side of the affected eye (for the method of applying
leeches see page 90), or the artificial leech may be used.
If the pupil still does not yield, a hypodermic injection of
the muriate of pilocarpine (14, to 74 grain) causes profuse
sweating and often aids in dilating the pupil. Hot, moist
compresses to the eye and hot baths also assist in dilating
the pupil, as well as alleviating the pain, as does also the
leeching. In fact, the nurse’s chief duty after instilling the
medicines into the eye will be the application of hot fo-
mentations. These should be kept up thirty minutes out of
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every two hours during the day and half as often during
the night if there is much pain.

The eyes (both) should be shaded from light with a
light patch or shade, or dark glasses, or the room should be
darkened.

After the pupil is once dilated atropine should be used
once or twice a day to keep it dilated. The howels should
be kept open. The diet should be light, no liquors being
used, and in severe cases the patient should be confined to
bed. In fact, in iritis of any severity the patient is much
better off in bed than out, and the disease runs a quicker
course. :

The general treatment is dirécted to removing the
cause. In syphilitic iritis the inunctions of mercury are
begun at once, using the oleate of mercury (20 per cent.,
Squibbs), ¥ to 1 drachm being rubbed into the patient
every night by the nurse with rubber gloves. This should
be continued until the iritis subsides. Care should be taken
not to salivate the patient. Potassium iodide in saturated
solution may be given at the same time, the dose being in-
creased from 5 drops, 1 drop a dose, until the effect of the
medicine is manifested by watering of the eyes, and small
pimples on the face, when the dose should be lessened. It
should be given in a full glass of water or milk after meals.

In rheumatic iritis the salicylates are given and hot
baths resorted to.

The treatment of irido-cyclitis is much the same as
that of iritis. Mydriatics are not so well borne sometimes,
especially if there is elevation of the tension. In sympa-
thetic irido-cyclitis the best treatment is prevention, and
the best prevention is early enucleation of the injured eye
before actual inflammation starts in the uninjured eye.
Once started, no treatment is of much avail, though mer-
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cury in full doses and sweating by means of pilocarpine in-
jections may prove of benefit. Very large doses of sali-
cylate of soda has been recommended in these cases, and
favorable results reported (Gifford).

GLAUCOMA.

A brief description of acute and inflammatory glau-
coma is given here that the nurse may not confuse this dis-
ease with iritis, and that she may not make the great
mistake of instilling atropine into eyes affected with this
disease.

Glaucoma is a complex disease of the eye, characterized
by hardening of the eyeball, from which hardening or ele-
vation of tension (plus tension) all the other symptoms
of glaucoma follow. It may be primary in nature, or sec-
ondary following injury or disease of the eyeball. In the
former case it affects both eves always, but not necessarily
at the same time, while in secondary glaucoma but one eye
is affected.

In primary glaucoma there is usually a prodromal
stage, which may extend over days, weeks, months, or even
vears before the disease manifests itself in virulent form.
During this stage the patient has attacks of dimmess of
vision, sees rings round lights, Tainbow colored, and has a
sense of fullness in the eye extending often to the forehead
and tempie. The pupil is slightly dilated and sluggish, the
tension of the eye is elevated (plus), and there is slight
redness of the eyeball. These attacks may last for hours,
completely disappear, and not return again for months per-
haps. The eye in the meantime resumes the normal condi-
tion. Then the attacks become more frequent, last longer,
and finaily develop into a full-fledged inflammatory glau-
coma. The eyeball becomes intensely hard to the touch of
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the finger through the closed lid, feeling like a stone; the
eyeball is dusky red in color, with marked edema of the
conjunctiva often extending to the eyelids; the pupil is
widely dilated and does not react; there is a greenish re-
flex from the pupil; the cornea has a steamed appearance
and is insensitive to touch; the anterior chamber is very
shallow, while the pain is unbearable. Pain extends to the
temple and head, and is of the intense neuralgic type, the
patient often mistaking the disease for neuralgia. At times
there is rise of temperature and vomiting. The field of
vision is much contracted and the sight greatly reduced, and
may be totally destroyed in a few hours’ time in the worst
cases. Such an attack may last for days or weeks, when the
eve becomes quiet, the pain and redness disappear, and the
tension much reduced if not entirely normal. If active
treatment is not instituted, as eserin in oily solution (2
grains to the ounce) or pilocarpine solution (4 grains to
the ounce) instilled, or iridectomy performed, the attacks
recur and the eyesight is slowly, but surely, destroyed. It is
altogether important that this disease be not mistaken for
iritis and atropine instilled, as is frequently done (even by
doctors) to the great detriment of the eye. Dilatation of the
pupil blocks the canal of Schlemm and increases the trouble.

The important points of differentiation between
glaucoma and iritis are as follows: 1. In glaucoma the
tension is increased and the eyeball is hard. In order to
detect hardness of the eye, palpate the eyeball over the
closed lids with the tip of the index finger of each hand;
then palpate the unaffected eye, and any difference in ten-
sion of the two is apparent. In iritis the fension is normal.
2. In glaucoma the pupil is dilated; in iritis the pupil is
contracted. These two points of differentiation should be
well fixed in the mind of the nurse.
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The cause of primary glaucoma is little understood.
Some (von Graefe) attribute it to increased fluid in the
eye, some (Donders) to irritation of the ciliary nerves, some
(Stellwag) to increased blood-pressure in the blood-vessels
inside the eye, while others (Weber and Knies) to dimin-
ished outflow of fluid from the eye.

Predisposing causes are: old age, hardening of the
blood-vessels, obstinate constipation, sudden increase of
blood-pressure; while women are more frequent sufferers
than men. The form of the eye itself seems to have some
effect, as myopic eyes are seldom attacked by glaucoma,
while the flat hypermetropic eye is.

TrREATMENT.—When seen early the instillation of
eserin solution (2 grains to 1 ounce of sweet oil), 1 drop
every ten minutes for an hour, may prevent an acute attack,
or, if at its height, may reduce the tension, relieve pain, and
leave the eye in better condition for performing iridectomy.
Iridectomy has proved to be the quickest and surest relief
and even cure of this frightful disease.

PANOPHTHALMITIS.

As the name indicates, panophthalmitis is an inflam-
mation involving all the tissues of the eyeball, and even
the cellular tissue of the orbit and the lids are involved.
The disease originates usually from an acute traumatic
purulent choroiditis, or retino-choroiditis; or it may follow
a perforating ulcer of the cornea. It may be metastatic in
nature, following pyemia, measles, scarlet fever, diphtheria,
influenza, small-pox, meningitis, etc., when it may affect
both eyes.

The two most prominent symptoms are: (1) intense
pain; (2) marked swelling of the eyeball, the tissues of the
orbit and lids participating in the process. After the first
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few hours the pain becomes unbearable, unless relieved by
hot fomentations, opiates, or lancing of the eyeball. The
pain radiates to the head and is often accompanied by rise
of temperature and vomiting. The eyeball becomes promi-
nent ; the conjunctiva intensely congested, edematous, and
a purplish red ; the cornea hazy ; the anterior chamber filled
with pus; and the lids swollen and red, and tender to the
touch.

The nurse’s duty in such cases is the application al-
most continuously of hot fomentations, either in the form
of linseed poultices or hot, moist applications (water 115°
T.) by means of pledgets of cotton.

When the eyeball has perforated or has been split open
by the surgeon the wound should be syringed every two
hours with a solution of bichloride of mercury (1 to 2000)
or of carbolic acid (1 to 150), seeing that the solution gets
inside the eyeball. | The pain usually subsides quickly after
the eyeball is once opened.

The general condition of the patient is to be carefully
looked after by the nurse, and the pulse, temperature,
bowel movements, ete., charted.

The prognosis is always unfavorable in panophthal-
mitis: the eyeball shrinks and the sight is totally lost.
The disease is due to infection, and various micro-organ-
isms have heen found by microscopical examinations, as the
staphylococcus aureus and albus and the streptococcus
pyogenes.



CHAPTER V.
REMEDIES AND THEIR APPLICATION.

Antiseptics—Astringents—Anodynes—Irritants—Counter-irri-
tants—Caustics—Galvanocautery—Actual Cautery—Cycloplegics,
Mydriatics, and Myotics—Anesthetics—Miscellaneous Remedies—
Vehicles—Bases—Solutions—Ointments—Powders.

TuE nurse should be familiar with the various reme-
dies and measures used in the treatment of eye diseases and
have some knowledge of the nature of their actions, for in
this way only will she be able to apply them intelligently.

ANTISEPTICS.

Antiseptics are a class of remedies used for the pre-
vention of septic decomposition or inflammation, or for
arresting the process if already begun. Their efficiency
depends upon their power to kill the micro-organisms which
cause the inflammation.

Boracic acid is a mild astringent powder. It is slightly
antiseptic in action and causes no irritation whatever to the
eye. It is used in a solution of from 1 to 4 per cent. for
cleansing and irrigating the eyes in the various inflamma-
tory affections. For this purpose it has almost superseded
all other solutions, and, although only mildly antiseptic in
action, on account of its unirritating property, it is used
largely for irrigating the eye just before operations on that
organ. After the eyeball has been opened, as in cataract
extraction, iridectomy, etc., it is to be used in preference
to all other solutions. An equal amount of borax added
to it makes it more soluble. Tt is sometimes used in the
form of an ointment (10 per cent.), and is valuable in the
? (65)

J
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various inflammations of the conjunctiva and cornea. In
solution it is often used as a vehicle for eye drops and in the
preparation of surgical dressings which are dipped into it
and then dried. 2

Carbolic Acid.—This is used in very weak solutions
(Y5 per cent.), as it is irritating to the eye when first
applied. It is used chiefly for cleansing the eye and for its
antiseptic properties in septic cases. The pure phenol, and
not the commercial form, should be used in making the
solution, as it is less irritating. Carbolic acid may be ap-
plied in the form of an ointment (2 to 5 grains to the
ounce) to rub between the inflamed lids of the eye. In a
strength of 1 to 20, the solution is often used for disinfect-
ing instruments by immersing the instruments in it for five
or ten minutes. :

Mercuric bichloride is one of the best antiseptics we
have. Tt has a limited use about the eye, however, as it is
highly irritating when used in sufficient strength to be
germicidal in action. Tt has the further disadvantage of
being a poison and of coagulating the albumin in the-tissue,
thus limiting its action to the surface of the tissue. For
cleansing and irrigating the eye, it is used in solution of
1 to 10,000 and 1 to 5000, but never stronger than 1 to
3000. In the latter strength it is highly irritating. When
cocaine is dropped into the eye, as for cataract operation,
and then the eye irrigated even with 1 to 5000 bichloride
of mercury solution, haziness of the cornea is produced and
permanent opacities may result. The solution is not to be
recommended in such cases. Simple sterilized water or
boracic acid solution is much to be preferred. In the form
of an ointment, 1 to 5000 (vaseline as a base), bichloride is
often used for its antiseptic properties. In the treatment
of trachoma a solution of 1 to 500 or even 1 to 250 is at
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times applied on the everted lids. It should be strictly
limited to the lid, however, and no excess allowed to run on
the eyeball. For disinfecting the hands a solution of 1 to
1000 may be used, the hands being immersed for two or
three minutes in the solution. On account of its corrosive
action it is never used on instruments. Surgical dressings
of gauze, dipped into a solution 1 to 5000 or 1 to 3000 of
bichloride of mercury, then dried and prepared, are some-
times used about the eye. As a rule, however, simple
sterilized dressings are the best for the eye.

Biniodide of mercury, in very weak solution, is some-
times used for irrigating and cleansing the eye. The late
Professor Panas used a solution of 1 part of biniodide of
mercury, 4 parts of alcohol, and 20,000 parts of water for
cleansing the eyes before operating. Its efficiency in such
weak solution has been doubted and its chemical com-
patibility questioned, since what little mercury is present
is precipitated, it is claimed.

Ozycyanide of mercury, in solution of 1 to 500 or 1 to
1000, has decided antiseptic properties and is less irritating
to the eye than the bichloride of mercury. It has the fur-
ther advantage of not injuring instruments when they are
dipped into it.

Calomel, dusted into the eye, acts as an irritant and
antiseptic, probably by being changed into the bichloride of
mercury by the action of the salt tears.

Potassium permanganate, in solution of 1 to 500 to
1 to 100, is a strongly antiseptic agent of a purplish hue,
which is somewhat irritating to the eye when used in strong
solution. On account of its staining properties it is more
or less objectionable. :

Formalin contains about 35 per cent. of formic alde-
hyde. In solution of 1 to 5000 to 1 to 2000 it is astringent,
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irritant, and strongly antiseptic in action. It has highly
preservative properties. In the weaker solution it is used

to cleanse and disinfect the eye before operations, but should.
not be used in those cases where the eye is to be opened, as

in cataract operations, as it is too irritating and causes too

much congestion of the parts. In the stronger solutions,

1 to 2000, it is used as a cleansing solution and as an ap-

plication to the lids of the eye in the contagious inflamma-

tory diseases.

Formaldehyde, in solution 1 to 3000 to 1 to 1000, is
strongly antiseptic, but very irritating to the mucous mem-
branes, and for that reason is seldom used about the eye.

Chlorine water, the official, which contains 3, of 1
per cent. of chlorine gas, is astringent and antiseptic in
action, and where used in dilution of 3 drachms to the pint
of water is but slightly irritating to the eye. It is used for
cleansing the eye before operations and also in the acute
contagious inflammatory diseases. The solution rapidly
deteriorates, and for that reason must be freshly prepared
and kept away from the light in a dark-colored, glass-
stoppered bottle.

Hydrogen peroxide, in 3 per cent. solution (the usual
strength as it comes in the original bottle), is a strong anti-
septic, being both germicidal and disinfectant in its action.
It may be used in full strength, or, if too irritating, may
be diluted one-half, when it may be used freely in the eye,
provided there is no ulceration of the cornea, when it should
be used with great caution and its action limited to the lids
by being applied with probe and cotton. For removing the
membrane from the lids that follows the operation of “ex-
pression” for trachoma, and for cleansing and disinfecting
the eye occasionally in purulent inflammation of the con-
junctiva, it is an excellent preparation. It should not be
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used too frequently, however, for cleansing the eye, as it
becomes an irritant. When it comes in contact with pus or
blood it breaks up the corpuscles through oxidation and
causes a froth or foam. This foam should always be washed
away with boracic acid solution or plain, sterilized water.
As the solution quickly deteriorates it should be kept in a
glass-stoppered bottle and in a cool place.

The preparation known as pyrozone (3 per cent. solu-
tion) is less acid than some other preparations of peroxide
of hydrogen on the market, and for that reason is recom-
mended in the eye, as it is less irritating than the others.

Pyoktanin (pus-killer), or methyl violet, in solution
of 1 to 5000 to 1 to 2000, is antiseptic and unirritating in
action. On account of its staining properties it has never
had wide use. Stilling recommended it a few years ago,
and it has been used in purulent conditions of the conjunc-
tiva for cleaning and disinfecting, but its use is almost
wholly given up now.

Todoform is but slightly antiseptic in its action. Tt is
highly offensive in odor. Tt and its substitutes, aristol,
iodol, etc. (which latter have not the offensive odor of the
former), are used chiefly in dressing wounds. They may be
dusted on the wound or applied in the form of an ointment
(10 per cent.). Corneal ulcers requiring stimulation are
sometimes dusted over with iodoform with benefit. Gauze
impregnated with iodoform (10 per cent.) is much used
as a dressing for wounds.

Znc chloride, in weak solution (1 to 1000 to 1 to 300),
is antiseptic, astringent, and stimulating in its action. It is
seldom used for irrigation of the conjunctiva because of its
irritating properties. In 4 to 1 per cent. solution it is
frequently used as an application to the lids in chronic in-
flammation.
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Lysol is a tar-oil dissolved in fat and then saponified
with alcohol. It is antiseptic, disinfectant, and deodorant
in action. In a1 to 2 per cent. solution it is excellent for
cleansing the field of operation, hands, and instruments.

Chinosol, in solution of 1 to 3000 to 1 to 2000, is
mildly antiseptic in action, and is used for cleansing the
conjunctiva.

ASTRINGENTS.

Many of the antiseptics are also astringent in action.
This class of remedies contracts the blood-vessels and tis-
sues (especially mucous surfaces) when brought in contact
with them. In this way the blood supply to the part is
lessened and the secretions from mucous membranes
diminished, partly by depleting the tissue of blood and
partly by coagulating the albumin in the tissue.

Silver Nitrate—Of all the astringents used about the
eye, nitrate of silver is the most efficient and the one most
commonly employed. It is not only strongly astringent,
but when used in strong solution or in solid form acts as a
caustic. It is also a valuable antiseptic and germicide, and
is often employed in the acute contagious diseases of the
eye. Acting in its double capacity of astringent and germi-
cide, it is the most valuable remedy we have in such affec-
tions. Solutions of the drug are soon decomposed and ren-
dered inert when left exposed to light; hence they should
be kept in dark-colored bottles, and, when not in use, in a
dark place. The strength of the solutions used varies from
5 to 20 grains to the ounce, exceptionally 40 to 60 grains
to the ounce, for astringent and antiseptic purposes. Solu-
tions stronger than this are used for their caustic action.
When brought in contact with mucous surfaces silver nitrate
coagulates albumin and forms an insoluble precipitate
which renders its action superficial. For this reason it
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must be reapplied to the conjunctiva, in the acute microbic
diseases of that membrane, especially in gonorrheal
ophthalmia, every twenty-four to forty-eight hours, accord-
ing to the severity of the reaction, in order to kill the fresh
supply of micro-organisms which appear on the surface
from the deeper tissues. Solutions of nitrate of silver of
5 to 10 grains to the ounce may be dropped into the eye
without harm, unless there is ulceration of the cornea.
Where there is ulceration of the cornea a precipitate of
silver may form an opacity at the site of the ulcer. Credé’s
method of preventing ophthalmia neonatorum in the lying-
in hospital at Leipzig was ta drop 1 or 2 drops of a 10-grain
to the ounce solution of silver nitrate into the eyes of all
infants - immediately after birth. In this way he reduced
the percentage of such cases enormously. In solution
stronger than 10 grains to the ounce silver nitrate should
always be applied to the everted lids by means of cotton on
a probe, and the excess immediately washed away with a
salt water solution. In stick form, or strong solution, silver
nitrate is used to remove granulation tissue, polypi at the
base of ulcers on the lids, etc. It may be fused with other
drugs, as nitrate of potassium, and used as a caustic. The
solutions of silver nitrate when used for too long a time on
the conjunctiva cause it to turn to a slate color (argyria).
This point should be borne in mind.

Silver Substitutes—Various substitutes for silver ni-
trate have been tried in the last few years. They contain
a certain percentage of silver nitrate, are organic in com-
position, but little irritating, and do not coagulate albumin,
and for this latter reason are supposed to penetrate deeper
into the tissues. They are germicidal and astringent in
their action also. The most valuable one of these prepara-
tions and the one containing the largest percentage of silver
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(30 per cent.) is argyrol (silver vitellin, Barnes & Hille).
Tt is especially useful in the acute contagious diseases of
the conjunctiva, and is used in solution varying from 25
to 250 grains to the ounce. Protargol contains about 8 per
cent. of silver, is more irritating than argyrol, and is used
for the same purpose, in solutions varying in strength
from 5 to 30 grains to the ounce. Argentamine contains
about 10 per cent. of silver, and is a slightly irritating as-
tringent, and antimicrobic in action. It may be used in a
5- to 25- grain to the ounce solution. Argonin may be used
in solution of from 5 to 30 grains to the ounce, and in the
same cases as argentamine. Aktol (lactate of silver) and
coltargol (argentum colloidale, Credé) are used in solutions
for disinfecting the conjunctiva. Itrol (citrate of silver)
is used in the form of a dusting powder for infected wounds
and in the contagious diseases of the eye. It is non-irri-
tating and is to be applied from an‘insufflator, so as to
drive the substance into the affected tissues (Meyer).

Alum.—The sulphate of alum in crystal form, shaped
into a pencil or stick, is frequently used in the milder in-
flammations of the lids. It acts as an astringent and ex-
siccant and coagulates albumin. At times it is used in soln-
tion (1 per cent., as alum curd) in relaxed conditions of the
conjunctiva.

Alumnol, a preparation of aluminum (naphthol disul-
phonate), is mildly astringent and sedative in action ; most
commonly it is used in powder form, 1 part of alumnol to
5 or 10 parts of boracic acid, bismuth, or talcum, to dust
over wounds. It is soluble in water and may be used in
solution (5 per cent.) for irrigation.

Acetic acid, in solution (3 per cent.), acts as a mild
astringent and sedative and is occasionally used in mild in-
flammations of the conjunctiva. In case of lime burn of
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the eye, especially when seen early, it is most useful, acting
as a chemical antidote. Weak solutions of vinegar may be
used for the same purpose.

Tannic acid, in solution (1 to 20 per cent.), is mark-
edly astringent and tonic in action on mucous membranes,
is slightly irritant in weak solution, moderately so in strong
solution, and coagulates albumin. It is one of the most
frequently used drugs in inflammatory conditions of the
conjunctiva. It is often used in the form of the aqueous
solution (Agnew) :—

R Acidi tannieci,

SadnEbiboratisee = iE Sar et ma R s aa gr. x.

Glyveeriniy =5 s ol iy hee b ses 3j.

AquaScampIEs s s e s 3j.
M. et ft. sol.

Sig.: Two drops in each eye three times a day.

This solution is extensively prescribed at the Manhat-
tan Eye and Ear Hospital, New York. In the treatment
of trachoma, in which it is very beneficial, tannic acid may
be used in from 2 to 8 per cent. solution of camphor
water, to which 1 drachm of glycerin is added. The old
preparation of glycerole of tannin (120 grains of tannin to
1 ounce of glycerin) is rarely used now, as tannin is much
more irritating in pure glycerin as a vehicle than when
mixed with camphor water.

Zinc sulphate, in solution (1 to 2 per cent.), acts as
an astringent. In the stronger solutions it is applied to the
conjunctiva with probe and cotton. If dropped into the
eye it should not be stronger than 1 to 3 grains to the ounce
of water. The strong solutions act as mild caustics.

Zinc oxide is used most frequently in an ointment (20
per cent.) with benzoinate of lard as a base. It is mildly
astringent and sedative in action. The dry powder is some-
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times used in place of the ointment. Oxide of zinc is used
chiefly in eczematous conditions of the lids, being both
soothing and protective in action. . .

Copper sulphate, in weak solution (% to % per cent.),
may be used as a stimulating tonic in chronic inflammation
of the conjunctiva, as in trachoma.

Lead subacetate (liquor plumbi subacetatis) acts as a
mild astringent and sedative; in a weak aqueous solution
it was formerly used frequently as a wash (1 to 2 per cent.)
for the eyes, but, on account of its causing dense white
opacities on the cornea when the least abrasion or ulcer on
that membrane was present, its use has been almost entirely
abandoned, and wisely so.

Suprarenal extract and its derwatives act as pure as-
tringents and hemostatics, with but little irritation or re-
action following. They are all used in solution, and where
dropped into the eye cause marked blanching of the mucons
surface in from one to two minutes’ time. This lasts from
one to two hours and is not followed by hyperemia, unless
used in excess and for a long period of time. The extract
itself is but little used now ; its alkaloids, which are more
stable and more convenient for use, have displaced it.

Adrenalin chloride, in solution (1 to 1000 to 1 to
5000), is the widest used of all the derivatives.

Hemostatin solution (1 to 1000), suprarenin solution
(1 to 1000), and suprarenatin (1 to 1000) are all of a
similar nature to, and act like, adrenalin. As remedies for
the cure of disease these drugs are of but little value. They
markedly increase the effect of cocaine, however, and are
very useful in operations on the eye to prevent the flow of
blood. They should not be combined in solution with
cocaine or atropine, but each drug dropped into the eye
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separately. When combined in solution with cocaine it
seems to cause irritation of the eye.

ANODYNES.

Cocaine, holocaine, eucaine, and all of the local anes-
thetics are anodynes; but these will be described under
anesthetics.

Heat and cold also are, in the true sense of the word,
anodynes, and the method of their application may be found
under their proper headings (pages 103 and 105).

Tincture of opium as a local application has been and
is still used for its anodyne and sedative effect. It has been
largely replaced, however, by the simple cold and hot ap-
plications and the local anesthetics. Poultices of various
substances were once much used for their anodyne and seda-
tive effect on the eye, but they, too, have been almost wholly
abandoned by the profession, and fortunately so, for, while
soothing at first, their ultimate effect was often fatal to the
sight of the eye.

TRRITANTS.

Such remedies cause a moderate amount of inflamma-
tion, and are used to promote absorption and to stimulate
indolent ulcers, ete. The mercury preparations furnish the
greatest number of irritants used in the eyes.

Yellow oxide of mercury (hydrargyri oxidum flavum)
in the form of a salve or ointment (Pagenstecher’s), vary-
ing in strength from 1 to 3 per cent., according to the effect
desired, is the most valuable of all these preparations.
Some eyes are much more susceptible to its action than
others, and it may have to be reduced to % or 14 per cent.
before it is tolerated. Furthermore, unless prepared with
the greatest care, the mercury being reduced to an impal-
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pable powder, or, better, precipitated from solution, before
being added to the base (which may be vaseline and lanolin
or benzoinated lard) it causes too much irritation, and does
actual harm rather than good. This yellow ointment (14
to 1 per cent.) is a specific in blepharitis marginalis and in
phlyctenular keratitis and conjunctivitis. In 3 per cent.
strength it is valuable as a stimulant and irritant in chronig
and indolent ulcers of the cornea, as in pannus. In mollus-
cum contagiosum it often effects a cure in a few days, if
well rubbed into the diseased spots.

Ammoniated mercury (white precipitate), in the same
strength ointment as the yellow oxide, is often used in
blepharitis and phlyctenular keratitis, when the yellow oxide
proves too irritating.

Red oxide of mercury, in the form of an ointment (1
to 2 per cent.), is highly irritating to the eye and is but
seldom used.

Mild chloride of mercury (calomel), in powdered form,
is often dusted into the eye for its stimulating effect where
there is superficial and indolent inflammation of the cornea.
The tears are supposed to convert part of it into the strong
bichloride of mercury, and it is to the latter that the stimu-
lation is chiefly due; through part of it may be due to the
mechanical irritation of the powder rubbing on the eye.

Bichloride of mercury, in solution (1 to 2000 to 1 to
3000), may be used in similar conditions as those where
calomel is used for an irritant. It is not so desirable, how-
ever, as it does not remain in the eye so long as the calomel.

Sulphate of copper, in the form of a crystal, pure, or
mixed with equal parts of alum and nitrate of potassium
(lapis divinus), mounted in a wood holder for convenient
use, is one of the most frequently used stimulating irritants
used in ophthalmic practice. In chronic inflammation of
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the eyelids (trachoma) it is the sheet anchor when opera-
tive procedure is not resorted to.

Sulphate of zinc, in solution (2 to 3 per cent.), is
sometimes used as an irritant.

Tincture of opium, once much used as a stimulant and
irritant in the eye, has been given up almost entirely. Its
action was due to the alcohol contained in the solution.

COUNTER-IRRITANTS.

These are substances used to produce a violent inflam-
mation at some distance from the eye. Their use is indi-
cated only in the deep-seated and chronic inflammations of
the eye accompanied with severe pain. The temple and the
back of the ear over the mastoid region are the points usu-
ally selected for counter-irritation.

Cantharides, in plaster, cut to the desired size, may be
placed on the temple or back of the ear and allowed to re-
main till a blister is raised, when it is removed, the blister
punctured and dressed with vaseline ; or, if continued effect
is desired, it may be kept open with a stimulating ointment,
as resorcin. Cantharides collodion may be painted on the
temple or back of the ear and the same effect secured as
when the plaster is used.

Tincture of 1odine may be painted on the temple or
back of the ear, where a mild counter-irritant is desired.
The nurse should be careful to protect the eye when paint-
ing the temple with iodine or cantharides collodion.

Setons, issues, ete., are no longer used as counter-irri-
tants in ocular affections, as they are too severe. Other
means more pleasant and more efficacious may be em-
ployed. ;
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CAUSTICS.

These are substances used to destroy diseased tissues.

Silver nitrate, “mitigated,” that is, mixed with nitrate
of potash, in stick form, is much used. Copper sulphate,
zine sulphate, and alum, in solid stick form are all used as
mild caustics. Bichloride of mercury in concentrated solu-
tion (1 to 250) may be used with an applicator and cotton
for the same purpose.

Carbolic acid (phenol), 95 per cent. pure, applied to
infective ulcers is most effective. After the eye is cocain-
ized and the surface of the ulcer dried with cotton on an
applicator, the base of the ulcer should be touched with the
tip of a probe or a wooden tooth-pick which has been dip-
ped into the pure carbolic acid, taking care that no excess
of the acid runs into the healthy tissue. A weak solution of
alcohol should be at hand to neutralize any such excess.
This may be applied by means of a small piece of cotton
wrapped on a probe.

Tincture of iodine, 3 to 5 per cent. solution, may be
used in the same manmner as the carbolic acid, and is a
most valuable agent.

Actual Cautery—This may be applied by heating a
probe in a spirit flame and the diseased tissue burned, or
the galvanocautery or Paquelin’s cautery may be used. The
actual cautery is used chiefly to check the progress of in-
fected ulcers and to destroy diseased tissue.

MYDRIATICS.

These are drugs which dilate the pupil, and the ma-
jority of them at the same time paralyze the ciliary or
focusing muscle, thereby suspending the accommodation.
Their action is local, that is, when dropped into the eye,
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they act directly on the iris and ciliary muscles, and their
action is confined to the eye in which they are dropped.
If used in excess, and especially if allowed to drain into the
nose through the tear ducts, or to run down the face into
the mouth (as may happen when putting drops into the
eyes of a struggling child), symptoms of poisoning may
develop. A secondary effect, an elevation of tension, or
slight hardening of the eye, is sometimes noticed after the
use of mydriatics. This is due to the dilatation of the
pupil and crowding the iris against the canal of Schlemm,
partly closing it, thus preventing a free exit to the natural
secretions of the eye. On this account mydriatics are never
to be used in glaucoma.

Atropine sulphate is the most widely used of this class
of remedies. It is the active principle (alkaloid) of bella-
donna, and its salts are used in solutions of from 1 to 15
grains to the ounce. The usual strength is 4 grains to the
ounce in adults. In special instances, as for breaking adhe-
sions between the iris and the lens capsule, a 15-grain to
the.ounce solution may be used, but with caution, as poison-
ous, or “toxic,” effects may be caused. The symptoms of
atropine poisoning consist in dryness of the throat, diffi-
culty in swallowing, redness and swelling of the conjunc-
tiva and even of the lids, widely dilated pupils, flushed and
burning skin, rapid pulse, dizziness, and, in extreme cases,
delirium and convulsions. Death may ensue through paral-
ysis of respiration and coma. This poisonous train of
symptoms may be due to an idiosyncrasy of the patient for
the drug, 1 drop sometimes being sufficient to cause both
local and general symptoms of poisoning. Or poisoning
may be caused by the careless use of the drug, allowing it
to run over the cheeks into the mouth of the patient, or by
not holding the fingers over the puncta at the inner angle
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of the lids, allowing an excess of the drug to go into the
nose, where it is rapidly absorbed. Hence the precautions
necessary in the use of this drug.

When a solution of atropine (4 grains to the ounce) is
dropped into the eye the pupil is first affected, beginning to
dilate in ten or fifteen minutes and is widely dilated in
thirty to forty minutes. The ciliary muscle is not affected
so quickly, and the accommodation is not suspended for an
hour or two. In fact, for complete suspension of the ac-
commodation it is necessary to instill 1 drop of the solu-
tion every five minutes for the space of thirty minutes, then
wait for from one to two hours, when the paralysis is com-
plete. Atropine is used in this way (coup sur coup) to
tear away adhesions of the iris from the lens capsule, or to
dilate the pupil and relax the ciliary muscle in acute iritis.
Usually atropine is instilled but two or three times during
the twenty-four hours after the eye is well under the in-
fluence of it. It requires about from ten days to two weeks
to recover {rom its effect and sometimes longer.

For its quieting effect, by placing the ciliary muscle at
rest, in a splint, as it were, atropine is used in many inflam-
matory conditions of the eye. In iritis it answers a double
purpose: first, to dilate the pupil and prevent adhesions
(synechizw), or to break up the adhesions if they exist; sec-
ondly, to place the ciliary muscle at rest and relieve pain.

In ulceration of the cornea, and in the deep-seated in-
flammations of the eye, as well as in injuries, atropine is
used for its quieting and sedative effect. It us contra-indi-
cated in glaucoma, and should be used with great care in
all aged people, as it sometimes induces glaucoma. In in-
flammations limited to the conjunctiva and lids it is also
contra-indicated. As a cycloplegic, to place the ciliary mus-
cle at rest, in order to adjust glasses to the eye, it has had
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extensive use, but is used less and less for this purpose since
the introduction of instruments of precision, rendering its
employment unnecessary for this purpose, except in chil-
dren and where spasm of the ciliary muscle is present.

Scopolamine hydrobromate is the active principle of
Scopolia atropoidea and is much more powerful in its
action than atropine. Tt is used in solutions of from 1%
to 1 grain to the ounce (%4, to % per cent.) and in exactly
the same way as atropine is used. TIts action is much
quicker than that of atropine, and its effect wears off
sooner. Onme drop instilled at intervals of five minutes for
one-half hour (1 grain to 1 ounce in adults and half to
one-fourth this strength in children) places the ciliary
muscle completely at rest in one hour’s time from the be-
ginning of the instillations. The effect wears off in from
three to four days’ time. On account of its rapid and
powerful action, and the earlier disappearance of the effect,
it is used in preference to atropine for the adjustment of
glasses. The tension of the eye is believed not to be in-
creased by its use, as is the case with atropine, making it
safer for use in elderly people. Great care must be ex-
ercised in its use, as any excess flowing into the nose or
mouth quickly produces alarming toxic effects.

Hyoscine hydrobromate and hydrochlorate, which-are
isomeric with atropine, but much more poisonous, are some-
times used in solutions of from 1% to 2 grains to the ounce,
in the same conditions in which atropine is indicated. On
account of its poisonous effects it is rarely used, and then
usually when atropine cannot be employed.

Hyoscyamine, the active principle of Hyoscyamus
niger, is used in solution of from 2 to 4 grains to the ounce.
When instilled into the eye it dilates the pupil widely in ten
minutes, which continues thus for from thirty-five to forty

6
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hours, and does not return to normal for eight or ten days.
It paralyzes the focusing muscle in about two hours’ time.

Duboisin sulphate and hydrochlorate, the active prin-
ciples of Duboisia myoporoidea, act in the same manner as
atropine, but more powerfully, and the effects wear off
sooner—in five or six days’ time. They are used in place
of atropine when there is an idiosyncrasy for the latter.
From 2 to 4 grains to the ounce solution is the proper
strength.

Daturin, the active principle of stramonium, in solu-
tion of from 2 to 4 grains to the ounce, acts very much like
duboisin and is used under similar conditions.

Euphthalmin hydrochlorate, in 5 per cent. solution, is
used for dilating the pupil for diagnostic purposes solely,
since it has but little effect on the ciliary muscle. A few
drops instilled into the eye causes a maximum dilatation of
the pupil in from sixty to ninety minutes, which state is
maintained for two or three hours; the pupil gradually re-
turns to the normal size in about twenty hours’ time.

Homatropin hydrobromate, a synthetic preparation, is -
often used in solution (2 per cent.) to dilate the pupil for
diagnostic purposes. The pupil begins to dilate in from
eight to ten minutes after the first instillation, and with
six instillations, at five-minute intervals, the pupil is widely
dilated in from one to one and one-half hours’ time, return-
ing to the normal in twenty-four to forty-eight hours’ time.
In 4 per cent. solution it is used as a cycloplegic as an aid
in adjusting glasses, 1 drop being instilled every five min-
utes for thirty minutes, then waiting one hour before the
test for glasses is begun. It is not reliable for this purpose,
however.

Ephedrin and mydrin are other mydriatics used much
in the same way and for the same purposes as the weaker
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solutions of homatropin. They have but little effect on the
ciliary muscle. Ephedrin is used in 2 per cent. solution and
mydrin in 10 per cent. solution.

Cocaine hydrochlorate, in from 2 to 4 per cent. solu-
tion, is often used as a mydriatic for diagnostic purposes,
its effect on the ciliary muscle being but slight. Its action
as a mydriatic is brought about by contraction of the blood-
vessels of the-iris, lessening the volume of that membrane,
and perhaps by stimulation of the dilator fibers supposed
to exist in the iris. In this respect it differs from the
action of atropine, which paralyzes the circular muscle
fibers of the iris. Two or 3 drops of a 4 per cent. solution
dropped into the eyes cause the pupil to dilate in four or
five minutes, reaching the highest effect in from fifteen to
twenty-five minutes, and gradually passing off in from four
to eight hours. When used in conjunction with atropine
it is found to increase the effect of the atropine paralysis,
as shown by the pupil becoming wider if atropine is first
used until it produces its fullest effect, and then the cocaine
instilled into the eye. This undoubtedly is caused by con-
stricting the blood-vessels and lessening the volume of the
iris, so that it can be crowded still farther into the iris
angle.

MyoTIcs.

These are remedies employed for contracting the
pupils. They are also used to reduce the tension of the eye,
as in glaucoma, or in threatened perforation of a corneal
ulcer, especially if the ulcer is at the margin of the cornea,
to lessen the danger of perforation and of prolapse of the
iris into the corneal wound should the ulcer perforate; in
serous iritis (eyelitis of Fuchs) ; and at times to counteract
the effect of mydriatics.
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Eserin sulphate and salicylate (physostigmine), in
solution of from 1 to 2 grains to the ounce (% to 24 per
cent.), when dropped into the eye causes the pupil to con-
tract in from four to five minutes, and the ciliary muscle is
stimulated to action at the same time. The full effect of
the drug on the iris and ciliary muscle is attained in about
one-half hour. The effect on the ciliary muscle wears off in
about two hours, while the pupil may not return to the nor-
mal size for from twelve to forty-eight hours. Eserin has
no effect on a pupil widely dilated with atropine, but con-
tracts to a slight extent a pupil dilated from paralysis of
the third nerve. Hserin when used in strong solution (4
to 5 grains to the ounce), as is often done to obtain quick
results, e.g., in glaucoma, may cause marked circumcorneal
injection, spasm of the ciliary muscle, a feeling of tension,
and a dragging pain in the eye, with at times neuralgic
pains in the temple. It is said to be less irritating when
used in oily solution. When eserin is to be used for a con-
siderable time the solutions must be quite weak, from 14 to
1 grain to the ounce; and, when the weak solutions are not
tolerated, pilocarpine is used instead of it. If there is any
tendency to iritic inflammation, pilocarpine should be used
from the first. Eserin finds its chief use to reduce the ten-
sion in glaucoma, and, at times, in ulcerative keratitis, espe-
cially where there is tendency to perforation and atropine
has not proved beneficial, it may be used with benefit. The
solution should be kept in a colored bottle and in a dark
place ; after exposure to light for some time the clear solu-
tion changes to a red one. The efficiency of its action is but
little affected, however, by this change in color.

Pilocarpine hydrochlorate, the active principle of jabo-
randi, is used in solutions of from 1 to 2 per cent. Its
action on the iris and ciliary muscle is not as strong as that
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of eserin, but it has the great advantage of not irritating
the eye as does the eserin solutions. Where eserin is not
tolerated, and for prolonged use, as in chronic, non-inflam-
matory glaucoma, for reducing the tension, it is very useful
in solutions of from 4 to 8 grains to the ounce. In de-
tachment of the retina, choroiditis, rheumatic paralysis, and
tobacco amblyopia the drug is often used hypodermically
(Y40 to ¥4 grain) to produce sweating. Great care must be
exercised in giving hypodermic injections of pilocarpine
that the solution be sterile, the syringe absolutely clean,
and the injection given deeply into the muscle of the arm
or leg, as abscesses are prone to follow its use.

ANESTHETICS.

The local anesthetics most commonly used in the eye
are: cocaine, holocaine, and eucaine. They produce anes-
thesia by paralyzing the sensory nerve-fibers with which
they come in contact; hence their action is strictly a local
one.

Cocaine muriate is the active principle of Erythrozylon
coca, and is used in solution, as a rule, 2 to 8 per cent.,
though it may be used in the crystal or powdered forms
when intense and quick effect is desired. Its anesthetic
properties were discovered by Koller (1884). Tt is largely
employed as a local anesthetic for most operations upon the
eye and its appendages, even enucleation of the eyeball hav-
ing been performed under cocaine anesthesia. As a rule,
however, enucleation of the eyeball, or evisceration, and the
graver plastic operations about the eye should be performed
with the patient under the influence of a general anesthetic.
When a few drops of a 4 per cent. solution of cocaine is
dropped into the eye it first causes slight irritation, blanch-
ing the conjunctiva in from two to five minutes, constrict-
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ing the blood-vessels, loss of sensation in the cornea and
conjunctiva beginning at the same time and reaching its
greatest effect in from six to eight minutes. If the instilla-
tions are repeated three or four times at three-minute inter-
vals, in from ten to twelve minutes from the time of the
first instillation, the anesthesia becomes sufficiently com-
plete for operations on the eyeball. The pupil is moder-
ately dilated and the palpébral fissure made wider, both
brought about through stimulation of the sympathetic
nerves to these structures (Fuchs). If the instillations of
cocaine are continued too long and too frequently, especially
when used in strong solutions, the corneal epithelium is
peeled off, an effect which is not desired. Oily solutions
(% to 1 per cent.) of the drug are sometimes used in cor-
neal affections. Adrenalin chloride solution used in con-
junction with cocaine seems to increase the anesthetic
action of the cocaine. The anesthetic effect of cocaine dis-
appears in from twenty to thirty minutes, but the pupil
may remain dilated for as many hours. The accommoda-
tion is but mildly affected, being slightly suspended.
Toxic effects may result from the too free use of cocaine,
especially if allowed to drain into the nose or mouth. They
are: dizziness; faintness; very rapid, feeble, and irregular
pulse; rapid and irregular respiration, and at times delir-
jum. The patient, under such circumstances, should be
laid flat and stimulants applied: whisky, strychnine, ete.
Holocaine hydrochlorate, a synthetic preparation, is a
more powerful local anesthetic than cocaine, and in less
concentrated solution, a 1 per cent solution equaling a 5
per cent. solution of cocaine in anesthetic effect. The solu-
tion has antiseptic properties, kills pus-organisms, and
acts as a protoplasmic poison, checking fomentation and
putrefaction. When dropped into the eye, a 1 per cent.



MISCELLANEOUS REMEDIES. 87

solution causes smarting for a few seconds, anesthesia be-
ginning in from three to five minutes and continuing for
fifteen or twenty minutes. Repeated in five minutes, oper-
ations may be commenced in ten minutes after the first
instillation. The drug is more penetrating than cocaine
and is very desirable when the iris is to be cut. It allows
freer bleeding, however, than when cocaine is used, as it
does not contract the blood-vessels. Tt does not peel the
corneal epithelium as does cocaine, and is said not to in-
crease the tension of the eye. The pupil and ciliary muscle
are affected but very slightly by way of dilatation of the
former and suspension of action in the latter. On account
of its toxic effect when injected hypodermlcally it is rarely
used in that manmner.

Eucaine hydrochlorate is a svnthetlc preparation, and
comes in two forms: eucaine A and eucaine B. The latter
only is used in ophthalmic practice, as the former proves
to be too irritating to the eye. Eucaine B is used in 2 per
cent. solutions, and, when instilled into the eye, anesthesia
begins in two or three minutes, continues for eight or ten
minutes, and totally disappears in from fifteen to twenty-
five minutes. It does not dilate the pupil, affect the ciliary
muscle, or blanch the conjunctiva. It is not as effective an
anesthetic as either cocaine or holocaine, and for that
reason is not extensively used for operations on the eye.

MISCELLANEOUS REMEDIES.

Jequirity is a preparation first introduced into oph-
thalmic practice by de Wecker for the treatment of chronic
trachoma complicated with pannus, that is, where the cor-
nea is covered with blood-vessels and opaque epithelium. It
may be used in the form of an infusion, as recommended by
de Wecker; or, better yet, in the form of a powder, as
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recommended by Cheatham. The infusion is made by
macerating 3 to 5 per cent. of the powdered bean in cold
water for six or eight hours, and is applied to the everted
lids with cotton on an applicator once every twenty-four
hours, until a violent inflammation is started. Simply
dusting the powdered bean over the front of the eye and
on the everted lids, as first recommended by Cheatham, of
Louisville, is much the better method of application.
Within from twelve to twenty-four hours after the powder
is dusted into the eye, a violent inflammation, accompanied
by marked swelling of the lids, heat, burning, and intense
pain, is incited. To control the swelling and relieve the
pain the nurse must apply iced cloths frequently, just as
in a case of gonorrheal ophthalmia. In from forty-eight to
seventy-two hours a membrane is formed on the lids and
the cornea, which must be gently washed and rubbed off
as it separates from the underlying tissue. In fact, it is
to be treated as a croupous or membranous conjunctivitis,
which it is, in effect. At the end of a week’s time the vio-
lent inflammation rapidly subsides, but the clearing away of
the blood-vessels and opaque epithelium through inflamma-
tory reaction may continue for weeks; consequently the
drug should not be reapplied within four weeks after the
first application. Jequirity is contra-indicated unless there
is pannus covering the cornea. I have seen some most ex-
cellent results from the use of this drug, in fact, useful
vision restored, in old trachoma cases with pannus where
sight had been reduced to counting fingers. Owing to the
violent inflammation which it produces when dusted into
the eye, these cases should be taken into the hospital and
treated as house cases, and should not be treated as outdoor
cases, since there is danger of destroying the eye if it is
not properly cared for. I have used the drug often and
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have seen it used in many cases and have never had any bad
results from its use. It is where the cases are not properly
cared for after the drug is used that the greatest danger lies.

Fluorescin is a coal-tar derivative, a staining fluid (2
per cent. solution), used for diagnostic purposes only.
When dropped into the eye it stains any ulcerated spot of
the cornea a greenish hue, thus indicating the position and
extent of an ulcer or abrasion. A drop of cocaine used just
before the fluorescin is instilled increases the effect of the
latter.

isorcin, also a staining fluid (10 per cent. solution),
is used for diagnostic purposes only, just as fluorescin. It
stains ulcerated surfaces on the cornea red.

Salt (chloride of sodium), in solution (a teaspoonful
to the pint), is used for cleansing the eye and for neutral-
izing the excess of nitrate of silver when the latter is ap-
plied in strong solution to the eyelids.

Collodion (flexible) is used for dressing small wounds
about the lids. At times it is painted on the lower lids to
prevent inversion of them, when such inversion is due to
spasmodic contraction, as sometimes happens after opera-
tions on the eyeball, e.g., cataract extraction.

Vaseline is obtained from petroleum by distillation.
There are two preparations: the yellow and the white. If
properly made there is little choice between them. Vaseline
is used largely as a base for eye salves and as a dressing
after operations on the lids; also frequently to prevent the
lids from sticking together. It may be obtained in tubes
which is most convenient for use about the eye, and is also
the best way of keeping vaseline sterile.

Lanolin is obtained from the grease of wool, and is
used extensively as a base for ointments. It is rather stiff
when used alone and for that reason is often combined with
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vaseline or rose water. It has one advantage over vaseline
as a base—that is, it mixes with watery solutions.

Glycerine, in solution (10 per cent.), is frequently
used as a vehicle for various eye drops, especially where the
drops are used in chronic inflammation of the lids, as in
trachoma.

Camphor water as a vehicle for drops is frequently
used in the eyes.

Boracic acid, sterilized, in saturated solution, and
sterilized distilled water are commonly used as vehicles for
eye drops.

BLOODLETTING.

Local bleeding is at times employed in deep-seated in-
flammations of the eye, as in iritis and irido-cyclitis. This
may be accomplished by cupping the temple or back of the
ear, or by applying leeches to the temple, or side of the nose,
preferably on the temple. At times an artificial leech is
used, which is nothing more or less than “cupping” with a
special instrument devised by Heurteloup. The object of
leeching is to draw away the blood from the inflamed tis-
sues, thereby relieving pain and lessening the inflammatory
process. The bloodletting may be repeated at two or three
days’ interval. To apply the natural leech, the nurse should
first wash the spot to which the leeches are to be applied,
then holding the larger, bulkier end of the leech in a towel
apply the smaller end of the leech, which is the head or
biting end, to the temple; or the leech may be placed in a
small glass tube and held to the temple. If the leech does
not “stick,” a drop of blood can be drawn with the prick
of a lancet at the site desired, when, as a rule, it at once
takes hold. Two to six leeches may be applied at one sit-
ting. They should be allowed to remain on till they drop -
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off and subsequent bleeding encouraged by the application
of warm, sterile water.” It is sometimes difficult to stop the
flow of blood after leeching. A small pledget of cotton
soaked with perchloride of iron applied to the seat of hite
and gauze placed over this and a pressure bandage applied
is effective in stopping the bleeding. Leeches should be
used but once. A supply may be kept on hand indefinitely
in black earth.

The artificial leech or cup is applied by first rendering
the site of application clean, then scarifying and placing the
cup on and allowing it to draw. Subsequent bleeding may
be encouraged by warm applications as after the natural
leech.

Not only is local bloodletting of value in relieving
the congestion and allaying pain in iritis, but frequently is
of great service as an adjuvant to mydriatics in dilating the -
pupil and breaking up synechiz between the iris and lens.
The withdrawal of the blood by lessening the bulk of the
iris allows the mydriatic to act more forcibly.

Leeches should not be applied to the lids or the con-
junctiva, as they cause local irritation at times, and the
bleeding would be most difficult to stop, since there is no
firm surface beneath to make pressure against, the only
method of stopping the flow quickly and efficiently.

Poultices are no longer used in ophthalmic practice
except by ignorant and uninformed individuals. The laity
are prone to use poultices, but fortunately are being edu--
cated to dispense with these unhygienic and dangerous ap-
plications. In hopeless cases, as in panophthalmitis, where
there is no chance of saving the sight, a poultice may be
used to alleviate the pain. Under no other conditions
should it be at-all considered.



CHAPTER VI.
REMEDIES AND THEIR APPLICATION (Continued).

The Application of Drops—Lotions and Solutions—Solids—
Powders—Ointments—Cold—Heat—Massage—Pressure—Hypoder-
mic Injections of Strychnine—Mercury—Pilocarpine, ete.

Drops.

THESE are applied to the eyes and lids for varying pur-
poses, e.g., to dilate the pupil and paralyze the ciliary mus-
cle, as in iritis; to contract the pupil in glaucoma ; for in-
flammatory conditions of the cornea and conjunctiva; and
to produce local anesthesia preparatory for operation. For
convenience of use and in order to keep these drops sterile
they are kept in bottles which are closed with pipettes or
droppers ground at their upper extremities in the shape of
a stopper, which fit air-tight into the neck of the bottle.
The upper end of the dropper has a rubber nipple which
serves to close the opening, and also, by exhausting the air
from it and releasing the pressure, to draw a few of the
drops from the bottle, which may be instilled one by one
into the eye by gently squeezing it (see Fig. 3). Chalk’s
eye-drop bottle has a thin sheet of India rubber tied across
the upper, cup-shaped end of the dropper, and the drops
are drawn into it by first pressing the finger on the rubber,
then relieving the pressure when the drops are drawn into
the tube, when they may be dropped into the eye (see
Fig. 4). Andrews’s aseptic eye-drop bottle is shown in Fig.
5, and Galezowski’s in Fig. 6. Stroschein’s aseptic bottle
is shown in Fig. 7. Tt is made of thin glass, is flask-shaped,
and the solutions can be sterilized in the bottle by boiling.

(92)
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This makes it very convenient for operations and where
fresh solutions cannot be had frequently. The pipette is
made with a constriction in it just above the stopper part
(C1), and above the constriction there is another stopper-
shaped bulb (C2), and on the end of this second stopper is
an olive-tipped bulb over which the rubber nipple fits. The

Fig. 3.—Showing Method of Instilling Drops into the Eye.

pipette is constructed in this manner so that the rubber
nipple may be removed and the pipette reversed and in-
serted into the bottle when the solution is to be sterilized.
The flask is then held over a flame (gas jet or alcohol lamp)
for three minutes, bringing the solution to a boil, thus
sterilizing it. The steam escaping through the pipette and
around the loose-fitting upper bulb of the pipette serves to
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sterilize these. The flask may be held on wire gauze sup-
ported by a tripod while over the flame, or with a clamp.
The rubber nipple may be sterilized by boiling; or by dip-
ping into strong bichloride of mercury solution and rinsing
with sterile water. One minute after sterilization, the
pipette can be reversed (with aseptic fingers, of course), the

Fig. 4—Chalk’s Eye-drop Tig. 5.—Andrews’s Aseptic
Bottle. Eye-drop Bottle.

nipple attached, and the drops are ready for use. In order
that the solution may not be made stronger from evapora-
tion through boiling a few drops of sterilized water may
be added before boiling the drops.

The usual method of instilling drops into the eye is to
sit in front of the patient, the patient also being seated ;
- pull the lower lid down with the index or middle finger;
have the patient look up, and gently instill one or more
drops on the inside or mucous surface of the lower lid near
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the outer corner of the eye. The lid is then released, and by
“blinking” the eyelids the patient distributes the fluid over
the eye. If the patient is an adult and not nervous, the
upper lid may be raised with the thumb or forefinger, the
patient told to look down, and 1 or 2 drops of the solution
dropped directly on to the cornea. Refractory patients
should be made to lie down, or the patient’s head taken
between the knees, the lids gently held apart with the
thumb and forefinger, or both hands used, while a second
attendant instills the drops. When drops are used for af-
fections of the lids, these must first be everted (see page

Fig. 6.—Galezowski’s Eye-drop Bottle.

96) and the drops applied freely, any excess being taken
up with absorbent cotton. In the application of drops to
the eye the dropper should not be allowed to touch the eye,
neither should it be held too far from the eye, especially if
the drops are to fall on the cornea, as they cause the patient
to jump, and often shock a nervous patient. After apply-
ing drops to the eye the nurse must never fail to place the
finger over the tear-sac at the inner canthus, holding it
there for two or three minutes and by pressure prevent the
excess of fluid from running into the nose; or the lids may
be held from the eyes for a few moments, thus preventing
drainage into the lacrymal ducts and into the nose. Par-
ticular care should be exercised when strong solutions of
atropine, scopolamine, cocaine, or any of the powerful alka-
loids are employed. It must be remembered that it takes
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but a very few drops of a 1 per cent. solution of atropine
(the ordinary strength used in the eye) to contain the
maximum dose of that drug as administered internally.
By allowing several drops of such a solution carelessly to
drain into the nose of a child or weakly adult it is easily
understood how poisonous symptoms could be brought

Fig. 7.—Stroschein’s Aseptic Drop Bottle and Stand.

about. I presume it is almost unnecessary to say that the
nurse should wash her hands after instilling such drugs, if
she wishes to avoid applying some of the same to her own
- eyes by rubbing them.

APPLICATION OF LLOTIONS AND SOLUTIONS.

In order properly to apply lotions to the eye the lids
must be everted. 7o evert the lower lid place the thumb or
index finger on the lower lid just below the lashes and near
the center and pull directly downward. To evert the upper
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lid have the patient look down, catch the lashes between the
thumb and index finger of one hand, and pull the lid gently
forward from the eyeball, while sudden pressure downward
is made at the upper edge of the cartilage with the index
finger of the free hand. Unless there is marked swelling of

Fig. 8.—Glass-Stoppered Aseptic Drop Bottle.

the lids, or we have an unruly patient, the lid is easily
everted by this simple manipulation. With children we
may be compelled to place the child’s head between the
knees before it can be accomplished successfully and with-
out harm to the eye.

Once the lids are everted, all cleansing lotions are
easily applied by squeezing the solution out of a pledget of

7
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cotton on to the lids; any remaining secretion not washed
away in this manner must be wiped away from the lids with
the moistened cotton, care being taken not to touch the
cornea. Solutions not meant for cleansing, but as a local
medication to the lids, are best applied with cotton wound
smoothly on an applicator, saturated in the solutions, and
rubbed on to the surface of the everted lids. The lower lid
and cul-de-sac are easily treated in this manner. To reach
the upper cul-de-sac with probe and cotton or solid stick of
blue stone or alum is a more difficult matter, unless the fol-
lowing maneuver is used, which renders it easy and safe:
First release the lower 1id ; after the application is made to
that part, have the patient look down, evert the upper lid,
and make pressure on the upper edge of the everted lid
with the thumb ; then tell the patient to shut the eye (usu-
ally unnecessary, especially with children who try to close
the eyes). The pressure at the upper edge of the everted
cartilage throws the everted upper lid outward over the
lower 1id, which latter is squeezed upward under the everted
upper lid and at the same time protects the cornea from in-
jury. The application is now carried far up into the upper
cul-de-sac, where it should go, and without any danger
whatever to the cornea, as the lower lid effectively protects
that part of the eye. The applicator ‘(or pencil if solids
are being used) is held horizontally and the whole length
of the cul-de-sac is touched at once. The tighter the lids
are squeezed, the farther down is the cul-de-sac brought and
the more easy and thorough the application (see Fig. 9).
T have found the above method of technique so simple and
so valuable, particularly so with children, that I have ven-
tured to give it in detail. All the writers T have consulted
say that no attempt, except by an expert, should be made
to reach the upper cul-de-sac because of the danger of in-
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jury to the cornea. By this method any competent nurse
can do so with safety. I am firmly convinced that many
cases of chronic inflammation of the lids are much pro-
longed because of inefficient and insufficient application
of the intended remedy to the upper cul-de-sac where it is
most needed.

Fig. 9.—Showing how to Make Application to the
Upper Cul-de-sac.

Rubber-tipped bulbs or rubber bulbs with rubber
nipples, syringes, atomizers, etc., should never be used to
apply lotions to the eye. They are inefficient, dirty, and
dangerous, both to the patient’s and the operator’s eyes; to
the patient by injury to the eye, to the surgeon and nurse
by squirting infectious material into their eyes.
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Where the lids are very much swollen, as in gonorrheal
ophthalmia, a retractor may be required to lift the lid from
the eyeball (see Fig. 10), in order to properly cleanse the
eye and make the necessary application. This is to be done
carefully, the edge of the lid being lifted slightly from the
globe by traction at the upper part of the lid with one hand
and the edge of the retractor slipped beneath the lid and
pulled upward and backward to expose the eyeball for
cleansing and for the application of remedies. There has

Fig. 10.—Showing Method of Placing Retractor
Under the Upper Lid.

been devised a hollow retractor with a rubber tube attached
to the handles with perforations in the “curved” portion,
so that a solution may be transmitted through it while in
situ, thus cleansing the eye. Its use is mot satisfactory,
solutions squeezed from pledgets of cotton being more
efficient and less dangerous to the eyes, both of the patient
and of the operator. Camel-hair brushes should never be
used to apply liquids to the eye, as they are difficult to keep
clean and the danger of infection being transmitted by
them is too great. Cotton wrapped on an applicator, dip-
ped into the solution, is by far the best method of making
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such applications, for the cotton is used but once and
immediately destroyed.

Eye-cups are sometimes prescribed for patients with
which to apply healing lotions to the eyes where the serv-
ices of a nurse are not required, as in the milder inflamma-
tion of the eyelids. They are also at times used as a means
of applying hot or cold water to the eyes. They are used
in the following manner: The cup is filled to within from
an eighth to a quarter of an inch of the top with the solution
to be applied, the head is bent forward, the cup applied
firmly over the closed eye, then the head is raised and held
slightly backward and the eye opened and closed several
times. The head is leaned forward again and the cup re-
moved. The second eye may be treated in a similar man-
ner. HKach patient should have his own eye-cup, otherwise
infection might be transmitted.

APPLICATION OF SOLIDS.

Pencils of sulphate of copper (bluestone), alum, miti-
gated silver stick (made by fusing 1 part of nitrate of silver
and 2 parts of nitrate of potassium), lapis divinus (equal
parts of bluestone, alum, and nitrate of potassium, with 2
per cent. of camphor added), are the solid preparations
commonly applied to the eyelids in the treatment of tra-
choma and chronic affections of the conjunctiva. Pencils
of these preparations are mounted in holders which have
caps to cover them when not in use (see Fig. 11). When
applied to the lids they should first be dipped into clean
water, then the lower lid everted, and the pencil, held in the
horizontal position, applied the full length of the lid and
into the cul-de-sac. The lower lid is then released, the
upper lid everted, and the patient told to close the eyes,
when the upper lid, by slight pressure at the upper edge of
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the everted lid, is slid down over the lower lid, which covers
and protects the cornea. The pencil in the horizontal posi-
tion is applied to exposed surface of the lid and then into
the upper cul-de-sac. If there is any pus or muco-pus in the
eyes, this should be washed away before the pencils are ap-
plied. Any excess of the remedy, as coagulated material
after application of the silver stick, may be wiped away
with a pledget of cotton moistened in boracic acid or salt
solution and squeezed as dry as possible. Where the bi-
chloride of mercury solution (1 to 500) is applied with
cotton and applicator, as it is in trachoma, or silver solution
in acute ophthalmia (10 or 20 grains to 1 ounce) the excess

Fig. 11.—Alum Pencil and Holder.

may be washed away with sterile water, or salt solution
(1 per cent.) in case of silver.

The nurse should sit in front of the patient, or stand
back of the patient (the patient sitting in each instance),
when the solid applications to the lids are made. In case of
children they may be held in the lap of a second nurse, and
the head of the child between the knees, as shown in Fig. 1.

APPLICATION OF POWDERS.

The various powders, such as calomel, iodoform, and
boracic acid, are best applied to the lids or the eyes by
means of a camel-hair brush. The patient’s head should be
held tilted backward, and the lids opened with the thumb
and forefinger of one hand, while a little of the powder is
flipped on to the corflea from the brush, being careful not
to touch the cornea with the brush. Where the remedy is
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to be applied to the lids, they should be everted and the
powder dusted on them.

APPLICATION OF OINTMENTS AND SALVES.

Ointments are best applied to the eyeball by means of
a very narrow short spatula or by means of a small glass
rod. The lower lid is drawn downward with the finger, and
the spatula or rod, with a little of the ointment on it, is
rubbed on to the everted lid. When it is allowed to go back
into position and the eyeball massaged for a minute or two
with the tip of the index finger over the closed lids to thor-
oughly apply the ointment. The spatula, of course, is to
be cleansed before using on a second patient.

To apply ointment to the edges of the lids, as in ble-
pharitis marginalis, the lids are first thoroughly cleansed
of all scales and scabs with a warm solution of boracic acid
or soda, then dried, and the ointment rubbed on the edges
of the lids, which are closed, with the finger. In case of
children it is best to place the child’s head between the
knees, both for cleansing the eyes and applying the oint-
ment, powders, or other remedies.

Where inunctions of mercury are given, the nurse
should be careful to protect her hands with rubber gloves,
so as not to medicate herself. Mercurial ointment may be
rubbed into the temple or on any other portion of the body,
preferably under the arms and inside the thigh, and is de-
signed to remove constitutional disease which causes certain
diseases of the eye, as iritis, scleritis, ete.

APPLICATION OF HEAT.
Heat is applied to the eyes for the purpose of Telieving
pain, preventing inflammation, the promotion of absorption
of inflammatory products, and to hasten the formation of
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pus in the later stages of inflammation. It may be applied
in dry or moist form. The application of heat is especially
indicated in inflammations of the cornea, of the iris, and
deep-seated inflammations of the eyeball.

Dry Heat—1. This may be applied to the eye by
means of the electric heated pads, which can be attached to
any incandescent lamp by a cord which is supplied with the
pad. These pads can be had at most drug stores and elec-
trical supply houses. They are very convenient, light, and
easily applied. Of course, electricity in the house or hos-
pital is a necessary requisite to its use. 2. Pads of cotton
wool or several layers of gauze heated in an oven and placed
on the closed eye and covered with oiled silk and held on by
a bandage is a convenient method of applying dry heat.
3. A thin layer of rubber protective may be placed over the
closed lids and hot wet compresses of absorbent cotton or
wool may be applied over this. The rubber keeps the eye
dry, and the effect of dry heat is thus obtained. 4. A very
small hot-water bag may be used upon the eye, but this has
the disadvantage of being heavy and causing pain by its
weight.

Moist Heat.—This is best applied by means of pledgets
of absorbent cotton or wool. The lids of the eye are greased
with vaseline that the skin may not be blistered. A basin
of sterilized water (made so by boiling and allowing to cool,
115° F.) is placed on a tripod or a couple of bricks, near
the bed, and a spirit lamp or gas jet placed under it and so
regulated as to keep the temperature at about 115° F. The
pledgets of wool or cotton, which should be rather thick, are
dipped into this, wrung out, and placed on the eye. They
should be changed every two minutes and this should be
kept up for fifteen minutes to half an hour, according to
directions of the surgeon. If the pledgets become soiled
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from secretions they should be destroyed and fresh ones
used.

APPLICATION OF COLD.

Cold is used on the eyes and its appendages to relieve
pain and to prevent and relieve inflammatory symptoms.
In inflammatory conditions of the lids and conjunctiva, as
in purulent and gonorrheal conjunctivitis, it is indicated
particularly in the early stages. In the later stages hot
_ applications are indicated, especially if the cornea hecomes
involved. In injuries of the eye cold is also indicated. Cold
may be applied in dry or moist form.

Dry Cold.—1. This may be applied by putting finely
cracked ice in a small rubber bag and placing it on the eye.
This method is objectionable because of the weight of the
ice. 2. The Leiter coil, which consists of metal tubing of
small caliber, coiled, as its name implies, so as to form a
disc, is a convenient way of applying dry cold to the eye.
One end of the tubing is connected by means of a rubber
tube with a large basin of iced or cold water, and this is al-
lowed to drain through the coil, which rests upon the closed
eyelids. A thin layer of gauze may be placed over the lids
that the coil may not come in direct contact with the lids.
The water from the coil is caught in a second basin, and
poured again into the first basin if the application is to be
made for a long while. As a rule, twenty to thirty minutes
at one sitting is quite long enough to apply cold. The
objection to the Leiter coil is its weight, which is often un-
comfortable to the eye.

Moist Cold—The best method of applying moist cold
to the eyes is by means of pledgets of absorbent cotton
moistened and placed on a large cake of ice, allowing them
to get thoroughly cold, then applying them to the closed
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eyelids. The cake of ice should be large enough to have
room for four or six pads of cotton on it at once, so that
some of the pads are cooling while those on the eye are in
use. The pads should be changed on the eye about every
minute, or two minutes at the furthest, and this should be
kept up for from twenty minutes to one-half hour at a
time. This may be repeated every two or three hours dur-
ing the day.

SUBCONJUNCTIVAL INJECTIONS.

In recent years subconjunctival injections of bichloride
of mercury have been recommended in certain eye diseases,
such as scleritis, episcleritis, irido-choroiditis, ete., with the
claim that the remedy has a more direct and specific action
than when given by other methods. The conjunctiva is first
anesthetized by a few drops of a 4 per cent. solution of
cocaine; then the ocular conjunctiva near the equator is
picked up with a fine pair of forceps and 8 to 12 minims
of a 1 to 1000 solution of bichloride of mercury and 4 to
6 minims of a 1 per cent. solution of cocaine are injected
with a hypodermic syringe under the conjunctiva. There
is always reaction from this injection ; sometimes it is very
marked, causing much pain. It should not be repeated
until the reaction has subsided. This mode of treatment
has not met with much favor in this country. A less
severe injection under the conjunctiva is a simple normal
salt solution, which has been found to be equally efficacious
as the bichloride solution, the inference being drawn that
the benefit secured is from the stimulation of the lymph
channels, thus increasing the elimination and hastening the
cure. Other remedies may be given in this way, but only
by the physician.
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MECHANICAL REMEDIES.

Mechanical remedies, such as pressure and massage, are
frequently used in diseases of the eye. The pressure band-
age is used in ulceration of the cornea as a means of pro-
tection and to keep the eye and the lids quiet; also to pre-
vent a perforation of the cornea in deep ulcers of that mem-
brane; to prevent staphyloma (bulging forward) of the
cornea; to promote the absorption of extravasations of
blood in the lids; also fluid effusions inside the eye, as in
detachment of the retina; to prevent excessive swelling of
the lids after the operation of ‘“expression” or “grattage”
for trachoma ; and to prevent hemorrhage. For the method
of applying a pressure bandage, see Chapter X. Where
there is marked secretion from the conjunctiva bandaging
is contra-indicated, unless the bandages are removed fre-
quently to allow the eye to be cleansed.

Massage of the eyeball and the eyelids is sometimes
practised with benefit. That which the nurse will be called
upon to give will be massage of the eyelids, and occasionally
massage of the eyeball indirectly through the lids. The lid
affections calling for massage are: (1) blepharitis, in
which the yellow oxide of mercury ointment is rubbed into
the edges of the lids by a horizontal motion of the finger-
tip over the lids; (2) in chronic conjunctivitis, simple mas-
sage of the lids by horizontal or rotary strokes improves the
condition by stimulating the blood and lymph flow and
getting rid of inflammatory products; (3) in deposits of
blood under the skin of the lids, after blows, etc., massage
is of service in hastening absorption; (4) spasm and
twitching of the orbicular muscle are often relieved by
massage over the lids and the brow.

The diseases of the eyeball which have been benefited
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by massage are: (1) phlyctenular keratitis, in which a
small portion of yellow oxide of mercury ointment is placed
between the lids and then massage of the eyeball is made
by rubbing the lids over the globe for a few moments; (2)
in noninflammatory glaucoma, where treatment by medi-
cines or operation is of little avail, massage of the globe
through the lids is of benefit in reducing the tension.
Rapid rotary movements with the finger-tip are first made
over the upper lid, the lower lid being pushed firmly against
the eyeball below to steady it; then like movements are
made over the lower lid, the upper one being held firmly
against the eyeball above. Instead of rotary movements,
backward strokes from the center of the lids may be made.
Unfortunately the reduction of tension in the eye by this
method of treatment remains but a short time.

Massage of the globe by means of a stream of hot water,
115° to 120° F., to remove corneal opacities of a superficial
nature, has been recommended, but in my experience, after
trying it faithfully, the method proved of but little value.

HypropERMIC INJECTIONS.

In deep-seated affections of the eye, as in the choroid,
retina, and optic nerve, hypodermic injections of strychnine
are frequently required. The nitrate of strychnine is pre-
ferred to the sulphate for injecting under the skin, as it is
less irritating. In optic atrophy due to the use of alcohol
and tobacco the nitrate of strychnine in increasing doses,
beginning with 1 minim of a solution of 1 grain to the
drachm, and increasing the dose 1 minim a day until phys-
iological eifect is reached, is of marked benefit. The use of
tobacco and alcohol is to be stopped as part of treatment.
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DIAPHORESIS.

Hypodermic injections of muriate of pilocarpine, in
dose of 74, to 74 grain, are often employed hypodermically
where there is serous exudates in the eye, as in detachment
of the retina, to produce excessive sweating. It is also em-
ployed in some forms of optic atrophy. The nurse cannot
be too particular in preparing the site for the injection, also
in the care of the syringe, needle, and solution in giving
these injections, as abscesses are liable to follow the injec-
tion. The injection should be given deep in the muscle of
the arm or leg, and a little gentle massage made for some
moments over the spot to promote the absorption of the
drug. When profuse sweating has been caused, the night-
clothes should be changed for dry ones.

In some syphilitic and rheumatic affections of the
deeper tunics of the eye, sweating is of pronounced benefit,
and this may be accomplished without the use of drugs, as
by the dry pack. Here the nurse wraps the patient in a
blanket and covers him warmly in bed, at the same time giv-
ing the patient free draughts of hot water. If the sweating
is not free enough the patient may first be given a hot bath,
then wrapped in blankets, and jaborandi added to the hot
water which the patient drinks. Hot-air baths may be used
for causing profuse sweating.

HYDROTHERAPY.

In addition to local hydrotherapy general hydrotherapy
is employed in many affections of the eyes, as in ulcerations
of the cornea, phlyctenular conjunctivitis, episcleritis, and
in the various rheumatic and syphilitic diseases of the eye.
The beneficial effects are produced, no doubt, by improve-
ment in the general condition, increased elimination, and
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the tonic and sedative effect brought about by the bathing.
T have seen, in more than one instance, the steady advance
of a destructive ulceration of the cornea checked by Turkish
baths, and this after all other means of relief had failed.
For the various methods of giving hot baths, cold baths, foot
baths, ete., the nurse must be referred to books on general
nursing and hydrotherapy, as the space in this small volume
is too limited to delve into those subjects.

DigT.

In many diseases of the eye the proper regulation of
the diet of the patient as to the kind and the amount of food
to be given is of great importance. The nurse will be called
upon to look after the diet in operative cases especially.
Where the disease of the eye is dependent upon some con-
stitutional trouble, as it is in albuminuric retinitis, diabetic
retinitis; and in iritis, episcleritis, ete., of gouty origin;
the diet of the patient must be suitable to combat the gen-
eral disorder. In certain diseases of the eyelids, as blepha-
ritis marginalis, and in some affections of the eyeball,
phlyctenular keratitis and conjunctivitis, diseases most
often seen in children of a scrofulous diathesis, diet is of
the utmost importance in effecting a cure. Without excep-
tion, in these latter cases, sweets and pastries of all kinds
should be withheld, while a simple plain diet should be in-
sisted upon, such as milk, bread and butter, oatmeal,
hominy, rice, eggs, fresh meat once a day, as lamb chops,
turkey, chicken, etc.; vegetables, potatoes, string beans,
peas, tomatoes, lettuce, chicory, and ripe fruit in limited
quantity. Tea and coffee, as a rule, are not good for such
patients. In ulceration of the cornea and other affections
due to malnutrition, especially in old and in feeble patients,
a mild stimulant, as a weak milk punch, ma<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>