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THE NORMAL FUNDUS OF THE EYE.

























6 VETERINARY OPHTHALMOLOGY.

the top of which is placed a box or lantern containing a
convex lens and sloping mirror, or a prism combining
thelens and mirror. - Therays of light from surrounding
objects are received by the lens, and the mirror reflects
images of the scenery downwards on a table placed

underneath (invented by Batista Porta in the end of the
16th century). Now the light passes through the
cornea, aqueous humor, lens and vitreous humor, and is
focussed on the retina. The refina appreciates both
intensity and color. Images which are formed on the

Fig. 2.—Scheme of accommaodation, (Landois.)

The right side of the fizure represents the condition of the lens during ac-
commaodation for a new object, and the left side when the eye is at rest.
The letters indicate the same parts on both sides; those on the right
side are marked with a stroke. A, left, B, right half of the lens: C,
cornea ; S, sclerotie ; C8, canal of Schlemm ; VE, anterior chamber ; J,
iris ; P, margin of the pupil ; V, anterior surface ; H, posterior surface
of the lens ; B, margin of the lens ; F, margin of the ciliary processes;
A B, space between the two former ; the line Z X indicates the thick-
ness of the lens during accommodation for a near object; ZY the
thickness of the lens when the eye is passive.

retina are inverted. (Fig.1.) These impressions are
conveyed to the brain by the optie nerves, and thence
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we have resulting—vision. Vision in all animals de-
pends on the sensibility of the retina (optic nerve
filaments) to the vibration of luminous rays. The
amount of light admitted to the eye is regulated by a
curtain, the iris, the movements of which are reflex.
The eye adjusts itself (accommodation) for distances, so
that the retina is properly focussed for distance and
for objects near by. (Fig. 2.) At the Dbase of the
horse’s eye is found a collection of pigment cells—bril-
liant-—called the tapetum, and in a darkened stall one
may get the reflex from the eye, bluish in color, more
of a yellow in the ox and reddish-yellow in the cat.

In the horse the eyes are placed in their orbits in-
clined toward the sides. Only a portion of a view is

Fig. &

perfectly appreciated at one time, the surrounding
being less and less distinet, but from the perfect action
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of the extrinsic museles the bulbi are rotated so exten-
sively and with such harmony that the field is quite
extensive. Where rays of light proceed from a lumi-
nous body, they always pass in straight lines, forming
in their divergence a cone, the apex of which is the
luminous body, and the base any plane which may in-
tercept them. Solong, then, as they travel in a medium
of uniform density, so long will they travel in straight
lines. Rays passing from a rarer to a denser medinm
are bent toward the perpendicular «¢ the point of inci-
dence. (Fig.3.) Should they fall upon a polished sur-
face perpendicularly, they will be »efiected in a straight
line. If obliquely,
they will be reflected,
and the angle of re-
flection is equal to the
ancle of incidence.
(Fig. 4.) If they pass
from a denser to a

Fig. 4.

rarer medinm, they will be bent from the perpendi-
cular (see Fig. 3).

If aluminous ray passes through a piece of glass,
the ray striking obliquely, it will be bent toward the
perpendicular, but, on its passing from the glass to the
air (denser to rarer), it will be bent away from the per- |
pentlicular. We have seen rays of light passing
throngh plane surfaces. Let us see it through curved
surfaces. Tt is supposed the circumference of a circle
is made up of a number of small, straight lines. Take
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a double convex lens. (Fig. 5.) Rays of light passing
through this are bent toward the perpendicular, and

Fig. Oe

Diagram {illustrating the composition of a convex lens of a number of
plane surfaces.,

therefore these rays come to a focus; and where the
focus is, we will find light and heat, because of the num-

Fig. 6.

ber of light and heat rays converged at one spot. Re-
member that a ray striking a plane perpendicularly
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will not be acted upon, but will pass through un-
changed, and this is the chief axis.

The distance between the central point of the lens and
the focus is the focal distance. If the direction of the
rays are reversed and they proceed from a luminous
point at the focus, the rays will emerge from the lens,
parallel.

When the distance of the light from the lens is
equal to the focal distance, the focus will lie at the
same distance on the opposite side of the lens, or twice
the focal distance.

If the luminous point approach the lens, the focal
point is moved farther away, If the rays proceed
from a chief point on the chief axis between the lens
and prineipal focus, they will diverge on the opposite
side of the lens, and not come to a focus. (Fig.7.) In

Fig. 7.

ordinary lenses, the refraction is not equal in amount
at the center and periphery.

Ravs passing through the optical center are not re.
fracted, while those which pass near the center are less
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refracted than those which pass near the circumference ;
sn, you see, the nearer the cirenmference, the more
the amount of refraction. This is called spherical ab-
erration, which may be corrected as follows :—Increase
the density of the central part of the lens, which will
cause it to act more strongly on the rays. Now see:
this is just what the lens (crystalline) does in the eye,
as 1t is more dense in its center than periphery. Or,

Fig. 8.
The rays passing through the edges of the lens have a shorter focal dis-
tance than those passing nearer to the center,

placing a diaphragm between the object of which the
image is te e formed and the lens, thus cutting off
those rays which pass through the peripheral portion
of the lens, the image therefore being formed by the
rays passing through the eenter. This is also a con-
dition existing in the eye, for have we not the iris, and
what is the iris but a diaphragm, which is capable of

modification? Now, light, after all, is a composite
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affair, being composed of seven colors,—violet, indigo,
blue, green, yellow, orange and red, One may demon-
strate this by using a triangular piece of glass—a

prisin—and intercepting a beam of licht, which will be

split up into its component parts, the red rays being

Fig. 0.

Diagram illustrating the decomposition, in passing through a prism, of
white light into the seven colors of the spectrum (RBiclard) : r, red s
o, orange ; j, yellow ; v. green ; b, blue; i, indigo ; vi, violet.
refracted the least and the violet the most. It is not
the provinee of a small compilation, such as is repre-
sented by this little work, to give full details in the
physiology of sight. That must be culled from your
various text-books on physiology. That point at which
the image is focused on the retina is called the  field of
projection.” Iere the visnal purple becomes bleachied
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—undergoes change—and its action and function is now
the subject of much question.

The question of inverted images, ete.,, will be more
fully dealt within the lecture-room. Accommodation is
that faculty of the eye of adapting itself to distances of
varying degree, and is accomplished by the action of the
ciliary muscle upon the capsule of the lens, through the
zonule of Zinn., When accommo-
dated for near objects, the pupil
contracts; when for more distant
objects, the obverse is the case.
These changes (contraction and
dilation) are reflex, and are
brought about by the action of
~ two sets of fibers (muscular)—the
ach sphincter, which are circular, sup-

plied by the 3d pair {mntm‘-nbuli);
and the dilator pupille, which are
the radiating fibers,supplied almost
entirely by the trigeminus and the
ml cervical sympathetic. Now, sup-
the re. POS@ we divide the 3d, what results ?

Fig. 11.
P, pigment cell of

tina connected with a Dilates Df Gﬂulhse; an‘i why ? Tha
rod. n, Cone seated on

the membrana limitans Sympathetic gets in its work and is

externa.

in full possession of the field ; the
dilator fibers contract, and a wide open pupil is the
result. On the other hand, cause a solution of con-
tinuity in the sympathetic, and contraction is the re-
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axis corresponds to the macwle lutea, while the optic
axis extends from pole to pole.

We are not aware of an image being on the retina,
nor of its position there, but only of the stimulus pro-
duced on the perceptive nerve elements of the retina.
So, understand, we do not see the image, but the object
from which the rays emanate, and we refer the sensa-
tions in their direction. For instance, if an image is
formed on the upper and outer quadrant of the retina,
we refer it downward and inward, from which direction
the rays must have come. At this point a word on
inverted images:—The great advantage of inverted
images is, that for a given-size pupil a much larger
picture can be formed on the retina than would be the
case if no inversion took place, for in the latter
case all images must necessarily occupy a much smaller
place upon the retina than the size of the pupil.

Color is analagous
to piteh, violet corre-
sponding to the high,
and red to the low
tones. Intensity of
color, as of sound,

depends upon the

Fig. 12.

amplitude of the
vibrations. When a body absorbs all the colors of the
spectrum except blue, we call it a blue body. Red

glass has the power of absorbing all the colors except
2
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to one ounce ;—Oxide of zinc ointment. If it has gone
on to ulceration, after removing the erusts gently, use
hydrar. ox. flav. grs. two to vaseline one dram ;—or cit-
ron ointment x or xx grs. to the dram, of vaseline. May
cauterize the ulcers with a fine point of lunar caustic.
Stye (flordeolum). Acute inflammation of cellular
tissue of the lids, with suppuration and pointing at the

Fig. 16. Fig. 17,
edge of the lids. Thisusually is found around a hair
follicle and first appears as a circumscribed swelling.
Some cases go on and involve the entire lid, which be-
comes swollen and edematous. Much severe throbbing
pain. Often multiply and may return in successive
crops. Usually break in a week. Some are absorbed
and do not break. Incise if pointed, and evacuate.
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globe, and again it may be only a thread-like attach-
ment. The treatment is to separate and keép apart un-
til the parts are healed over. This may necessitate
transplantation  from other portions of the globe, or
borrow from a rabbit’s eye. An adhesion, growing
together, of the lid margins, is Anchyloblepharon, com-
plete or partial.

TreaTmeNT is division. (See. Fig. 21.)

Chalazion is obstruction of some of the follicles
of the tarsus with re-
tention of its secretion.
The diagnostic point is
that the skin is freely
movable over it. Vary
in size, and are apt to
comein crops. Fluetua-
tion is never felt. Ex-
cision is the treatment.
Make the primary incision on the skin surface—parallel

to the lid border. May open on the inside if it points
that way. This has a sae wall, remember, which must
be either removed or thoroughly scraped, curetted,
spooned out. Cocaine will be the only anssthetic
needed, dropping some of a 4 per cent. solution into
the conjunctival sac and hypodermically injecting some
alongside the tumor, which will render the operation
almost painless. May lightly touch with lunar caustic
to insure healing. All operations upon the lids are






CHAPTER III
THE LACHRYMAL GLAND.

Lachrymal Gland,—Situated between the orbital
process and upper part of the eyeball and close to its
interior margin, convex superiorly, concave inferiorly.
Is an acinous gland, formed of small granulations,

Fig. 23.

whose junction forms ducts called hygrophthalmic

canals. These run to the upper and outer portion of
38
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stretch. DBring the knife straight up and down and
cut the whole length of the canaliculus. This is diffi-
cult of accomplishment in the horse, owing to the length
of the canal; but a knife with a malleable shank will
facilitate matters much. Remember and divide the
canaliculus close to the juncture of skin and mucons
membrane, so that its function of collecting the tears
may be as little interfered with as possible, close
coaptation to the conjunctiva being one of the factors
of that important funection.

Stricture of the Lachrymal Duect.—Most common of
all the lachrymal affections. Its one symptom is a
flowing of tears—Epiphora. May be result of catarrh,
trauma, carious teeth, pressure from tumors, and peri-
ostitis.

Dacryocystitis Catarrhalis.—Seldom recognized be-
fore the chronic stage. Practically no difterence be-
tween this and catarrh. Will find a swelling at the in-
ner angle of the eye, caused by a retention of secretion
from the catarrhal inflam mation,and swelling, lessening
the caliber of the excretory ducts. Firm pressure on
this swelling will cause mucous to flow from either
the canaliculus or down the duet, into the nasal cavity.
The swelling is generally painless. Keeping the sac
empty affords some relief. Have generally a coexist-
ing blepharitis marginalis. The secretion after a time
becomes irritating, and this is especially the case when
- it is permitted to remain quiet some time in the sac.













CHAPTER V.
MUSCLES OF TIIE EYE.

Muscles of the Eye.—Seven—posterior, superior, in-
ferior, external and internal recti, and superior and in-
ferior oblique.

Posterior Rectus Rectractor Oculi, as its name implies,
pulls the bulbus backward. Is a muscular sheath,

Fig. 27.
with fibers disposed lengitudinally ; arises from around

the optic foramen and inserted into the posterior part

of the external face of the sclerotic. May be dissected

into four bundles. Swuperior, Inferior, External, and In-
46
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the new growth. There is also general lymphoid infil-
tration of the conjunctiva and of the deeper tissues of
the lid, including the tarsus, also great proliferation
of epithelia and formation of new vessels. In papil-
lary trachoma, the location is predominately over the
surface of the tarsus, instead of its borders. The
enlarged papille are bright-red, or sometimes red
with a Dbluish east.  Follicular Conjunctivitis espe-
cially affects the lower lid, and particularly the eul-
de-sac. The {follicle is round, or elongated, pale and
semi-transparent. Is more prominent and sharply
raised above the surface of the conjunctiva, and can
be removed or separated from it. Its general arrange-
ment is in rows parallel to the free margin of the lids.

Pierygium (a little wing, Gr.). — Quite a common
affection, result of in-
flammation and from
constant exposure.
Consists of hypertro-
phy of conjunctiva,
and sub-conjunctival
tissue. In form it is
a triangular vascular
prominence, general-
ly at the nasal side of
the eye, with the base toward the inner canthus and its
rounded apex at the edge of the cornea, or encroaching
more or less upon the cornea. We notice two forms,
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canals contain cells. The fasciculi are in layers, one
above the other. The canals in the cornea are
hollowed out of the tissue formed by the cement and
fasciculi, and may be resolved into shallow spaces, very
numerous and communicating with each other by
canaliculi, which wvary in size and form a net-work
throughout the parenchyma, penetrating between the
fibers and ramifying from layer to layer. Their func-
tionis to convey the nourishing lymph. Three varieties

of cells may be found in these eanaliculi, fixed, wander-
ing and pigment. The fiwed lie in the lacungse, and
send prolongations out into the canals. The wander-
¢ng are brighter, larger, and, as the name implies, have
power of motion. The pigment is found only at the
periphery of the cornea. On the inner side of the tissue
proper of the cornea is a lining membrane called (4)
Descemet’s. It is firm, elastic, glossy in appearance and
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strains motion and so is useful; also excludes light.
If the corneal wound be central, use atropine, and
quick. 1f peripheral, eserine 1%,

Foreign bodies are of {frequent occurrence, the
most common being dust, glass, metal, ete., and they
cause severe reaction according to the depth to which
they penetrate and length of time they remain. Ex-
ceptionally, the reverse may be the case. They are
seen easily, generally, and oblique illumination will
facilitate a search. If superficial, remove with a spud.
If firmly imbedded, use forceps or a needle. To avoid
a deeply seated particle falling backwards into the
anterior chamber during attempts at removal, a broad
needle may be passed into the anterior chamber so as
to form a base on which to work. Cocaine 4% must
be used, and an eye-speculum will insure better results
if used.

Burns, injuries, from chemical agents, ete., are apt to
cause sloughing and permanent opacities. Use oil,
cocaine; wash the eye thoroughly, and neutralize acids
by alkalis—for instance, soda, dram to the ounce.
Should the offending matter be Zime, use vinegar and
water, oil, and, above all, don’t put a /little water into
the eye. :

Abrasions of epithelinm appear as a roughened, glist-
ening facet, and are very painful. Use oil collyria.

Keratitis (inflammation of the cornea.) Resultof in-
jurizs, exposure, constitutional diseases, mal-nutrition,
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there is great photophobia, or spasm of the orbicularis,
the cold douche, foreible stretching apart of the lids,
canthoplasty, insufflations of calomel, ointments
of mercury, ete., are employed.

Keratitis Vasculosa.—This is characterized by a
grayish cloudiness of the cornea with network of
vessels in the affected region. The epithelinm may be
shed, causing great pain from the exposure of nerves.
Under favorable circumstances, tends to recovery.
May, however, run on into other forms and be combined
with them.

Fig. 34.

Phlyctenular Keratitis is characterized by phlye-
tenules in the superficial layers of the cornea like those
in phlyetenular conjunectivitis. These phlyctenules
appear as inflammatory nodules, singly or in groups,
on any part of the cornea, but most often at the margin.
May be surrounded by vesicles, which vesicles may
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tion becomes changed to pus,

which pus shows as a yellow

opacity in the corneal tissues.

T'he suppuration may be limit-

ed, or the entire cornea may be

involved. If inclosed by corneal

tissue, forms an abscess; if

superficial, an ulcer. Some-

times the pus sinks down be-

tween the layers, forming an

onyx from ils resemblance to

the lunula of the finger-nail.

Often will see hypopyonin the

anterior chamber, caused by

the pus settling to its bottom,
These two conditions may co- Fig. 35.

exist, Vascularity may attend the suppuration, and
with acute symptoms, or there may be very little pain
and vascularity, which latter form is very dangerous
from death of tissueand sloughing. Abscesses may be
absorbed or burst open, or pus may undergo fatty or
chalky degeneration, leaving dense opacities. An ulcer
may be an opened abscess. DBut, remember, superficial
ulcers may oceur without a primary abscess. Uleers
are of variable size, shape and depth, and are dangerous
according to their location. The crescentic marginal
is exceedingly dangerous from its tendency to encircle
the cornea and thus deprive the central cornea of nutri-

o s s
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often a cloudiness which will be prominent during
convalescence will clear up to a very satisfactory de-.
gree. But the reverse may obtain, During the heal-
Ing process vessels may be seen traversing the cornea,
but this is physiological and necessary to absorption,
Suppurative inflammation may result from many and
identical caunses with other forms, and is the dread of
operators. DBruised and lacerated wounds are also apt
to give rise to suppuration. Cases of severe conjunc.
tivitis sometimes result so,

TreEaTMENT includes the ordinary remedies for kera-
titis, remembering to avoid «ll irritants. Even large
hypopyon are absorbed, and it is very seldom necessary
to evacuate. Paracentesis may be frequently repeated
in cases of increased tension. Hot fomentations are
often useful, especially in asthenie cases, where there
is danger of death of tissue. In deep ulcers it is better
to perform paracentesis through their base than to
permit spontaneous perforation. In ulecers that are
superficial and indolent, Sewmisches operation is indi-
cated and performed as follows: ' 1

Introduce (after cocaine) a spring speculum ; grasp
the conjunetiva opposite point of counter puncture
with fixation foreeps, (fig. 37) enter the cornea at right
angles with a Graefe's knife (fig. 38) thus dividing the
minimum amount of tissue; then turn the knife in.
ward, avoiding the iris and lens, Make this primary
incision inside the ciliary region, on account of risk

e e i —
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of vascularity, and no wicers existing, the Jequirity
infusion offers good results. Opacities ave frequently

the result of corneal inflammations and ecicatricial
deposits. While they are classified according to de-
gree, they are practically divided into superficial and
deep, the former affecting the epithelial layer, the
latter the parenchyma. A faint superficial opacity is

s

Fig. 99. Fig. 40,

called nebula (L. fog), a thick dense one lencoma
(Gr. white). A cicatrix combined with prolapse and
adhesion of the iris is called lencoma adherans. May
see white, chalky deposits, which may be the result of
an application of lead lotion where ulceration was pre-
sent in the corneal tissues. Many opacities disappear
spontaneously in the young and robust. As a rule the
more recent and superficial the opacity the better the
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chance for removal. The application of finely powdered
calomel will assist absorption by execiting hyper@mia
and increased tissue change. Deposits of lead may in
some cases be scraped away, and the ulcer which
results mmay be filled up with transparent tissue.

Cicatricial Staphyloma is generally the result of
ulceration, for the floor of an uleer, being very thin, is
therefore very apt to yield to the intra-ocular pressure
and bulge.

In the process of healing the bulged portion is apt
to be covered with cicatricial tissue, and a stapbyloma
is left, bluish-white in appearance. Remember the
leucoma adherans, which may be a complication.

Kerato-conus.—Conical cornea is a cornea cone-
shaped. It is a protrusion of the cornea, and its cause
is not very well understood. Usually congenital, but
may appear after inflammations.

Fistula of the cornea may be the result of a perfora-
tion, ulcer or wound. Difficult of cure, indeed. Contin-
ual irritation from the constant dribbling of aqueous.
Pacquelin’s cautery, carefully cauterizing the edges of
the fistula, or a delicate probe dipped in carbolic acid
and lightly touched to the opening. Atropine, ete.
A compress bandage, enjoining rest, from quiet and .
gentle pressure.
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ciliary arteries form the circulus iridis major by unit-
ing with the branches of the anterior ciliary arteries.
From these we have branches which form another
ring, the circulus  iridis minor, formed by anasto-
mosing. The major is formed at the ciliary region.
The minor gives off capillaries, which in turn become
veins, and, the circulation being established, is re-
turned in the same manner as above described. The

iris regulates the amount of light admitted to the
- eye’s interior, and by excluding peripheral rays ad-
- mits of acute vision.

Iritis. — Inflammation of the iris is the result of in-
juries, cold, rheumatics, extension of inflammation from
- other parts, etc. Three principal divisions: (1) plastie,
(2) purulent, and (3) serous, but a description of one
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general case will suffice
«for the general practi-
tioner. Withtheappear-
ance of inflammation,
and its symptoms, will 4
havean exudate showing @@
at the margin of the
pupil. Thismay goonto

such a degree that the
aqueous shows decided =

turbidity, iris becomes discolored and sluggish in its
movements and much swollen. Now, this exudate I

spoke of, in some forms especially, is sticky, adherent

Fig. 46.
in its nature, and is the cause of the decided adhesions
between the lens capsule and the iris (synechia). This

condition may "be readily broken up, but if the exudate
is of an organized character, i.¢c., vascular, fibrous, etc.,
then the adhesions are correspondingly firm.
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moist heat. If it has been found that a previously
existing synechia is an exciting cause, an iridectomy

will be in order, and also later, if other treatments are
ineffectual. Of course the underlying cause must be
cared for, whatever it may be

MEYROWTIEZ,

WWE: T ——

Fig. 48.

B it

Tumors.—Not much to be done. Simple and mali-
gnant, as met with elsewhere. If of sufficient import
to render it necessary, excise them. Avoid, if possible,
in excising cysts, rupturing their walls, if of a serous
nature, for the serous cyst is simply distended iris
tissue, and is translucent in appearance.

There is a condition rarely, very rarely, met with,
which I merely mention, called Membrana Pupillaris
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iris secissors, and cocaine 4%. Introduce between
the lids the speculum. With the fixation forceps
grasp the conjunctiva directly opposite the point
of incision (on the opposite side of the cornea, un-
derstand), and thus control the eyeball. (A full
dose of chloral hydrate is good in irritable patients).
The kerateme is inserted about a line from the
corneo-scleral margin into the cornea, and intro-
duce the blade so as to divide as little tissue as pos-

Fig. 52.

sible. When introduced change the direction of the
knife so as to avoid touching the iris or lens. With-
draw knife slowly so as to avoid too sudden an escape
of the aqueous. With eurved iris forceps withdraw a
portion of the iris, having grasped it at its pupillary
edge. Cut it off with the scissors. See that none of"
the iris remains in the wound. Compress, bandage.
Maintain asepsis and antisepsis, and instil § per






CHAPTER X.
THE CILIARY BODY,

Ciliary Body.—DBetween the iris and the ora serrata
(anterior limit of the retina) lies the ciliary body, which
consists of the ciliary processes and muscles. It is the
source from which the lens and vitreous derives
nourishment largely. Is composed of two portions—
(1) & muscular and (2) a pigmented and vascular portion.
Around the erystalline lens there is a wide black circle,
the ciliary processes, forming regular radiating folds,
which project by their inner extremities inward. There
are about 120 of these
folds, composed of connec-
tive tissue, which is con-
tinuous with that of the
iris and pectinate liga-
ment; also of blood ves-
sels, convoluted, and cov-
ered over all by a layer of
pigment. Irom the fur-

Fie. 5. rows that separate these
processes posteriorly we see a hyaline structure ex-

tending, that constitutes the zonule of Zinn, which goes
94
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to the border of the lens and, dividing, goes to each
surface, leaving between its separating surfaces a trian-
gular space, called the canal of Petit. This pectinate
ligament (Ligamentum Pectinatuin) 1s that portion of
connective tissue where the iris is joined to the seclera
at the edge of the cornea. The suspensory ligament of
the lens is permeable, transfusion from the vitreous
to the aqueous taking place. Chauveaun says: “The
anterior or ciliary zone includes two parts: the
¢ ciliary circle’ (or ligament) and the ¢ciliary body.’
The ciliary circle, ligament or musecle (annulus albidus)
varies in width from one to two millimetres ; its external
face adheres closely to the sclerotic and its internal is.
confounded with the ciliary body ; the posterior border
is continuous with the choroid zone near the canal of
Fontana (ciliary canal). The anterior border gives
attachment to the greater cirenmference of the iris.”
This is a portion of Chauvean which I will explain later,
for as it now stands it is not over easily grasped. To
quote still further: <« The ciliary body (corpus ciliare)
forms a kind of zone or ring, wider than the ciliary
ligament, and consequently overlaps the latter before
and behind. It extends on one side on the inner face
of the choroid and on the other on the posterior face of
the iris.” The fibers of the ciliary muscle are of the
unstriped variety, and in different parts of the muscle
they take different directions, the whole combined
making a muscle of triangular shape. This is the
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and posterior ciliary, which come from the ocular
branch of the ophthalmie, which in turn comes from
the internal carotid. The nerves are from the ciliary,
which contain ganglion cells containing sensitive, motor
and sympathetic filaments, and these pass to ciliary
body, iris and cornea. These nerves, you understand,
come from the ophthalmie division of the fifth, and
the fifth is peculiarin its origin—to wit., from the floor
of the fourth ventricle and side of the pons and the
Gasserion Ganglion (this is sensory), and from the floor
of the fourth ventricle and side of the pons for its
motor root. Containg also sympathetic filaments. The
ophthalmic branch enters by the sphenoidal fissure.

Cyclitis.—Inflammation of the ciliary body. The
ciliary body is seldom involved alone. Usually the con-
tiguous parts participate. Is as a rule an extension of
iritis; choroiditis. If the result of operation, or injury,
then it may be alone involved.

Under Symptoms will have ciliary injection accom-
panied by chemosis, pain. The eye will be tntolerant of'
touch, and that is the symptom. The iris will appear
rusty. This may go on to inflammation of all parts of
the eye—panophthalmitis. Prognosis is not good.

TrearmexT—. Ilot fomentations, loeal bleeding, atro-
pine, anodynes, ete. If the attack prove rebellious, as is
often the ecase, enucleation, for the safety of the other
eye, which, thronghsympathy, may participate. Injurics
are dangerous, principally because of giving origin to
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transferred to high, dry ground they will nearly all
escape. In France, the government rejects all unsound
stallions and refuses service to any mare that Aas
suffered. Unwholesome food and errors in feed are
undoubtedly predisposing causes, for in a given
district those fed with judgment will be granted
immunity in a large proportion over those badly fed.
Intestinal parasites, over-work, debilitating diseases
and causes of every kind that weaken the vitality.
The symptoms vary according to the severity of the
attack. Some present marked exacerbation of temper-
ature, and again it may be entirely absent. DBut there
always is evidence of general disorder, lack of vitality.
Locally, symptoms are those of internal ophthalmia
with the addition of inereased tension or hardness of
the bulbus. This may be due to effusion into its
cavity. The contracted pupil does not expand much
in darkness nor even under the action of a mydriatic.
Opacity advances over the cornea commencing at the
limbus, and may be partial or complete. And so long
as it is transparent the aqueous will be seen turbid,
with sometimes floculi. The iris will appear rusty
and dullish. The lens will be clouded and will observe
a greenish-yellow reflection from the eye. From the
fifth to the seventh day the floculi precipitates, the lens
and iris are more plainly seen, and the commencing ab-
sorption may be complete in twelve tofifteen days. The
recurrence is the characteristic of the affection. And
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theories. IPrognosis 1s unfavorable, especially in ani-
mals, as the affair is well established and effusion has
taken place, by the time we are rendered cognizant
of its presence.

TreaTMexT.—Enucieate the exciting eye, and if
done early enough, the inflammation will be checked.
The sympathetic eye must be treated as a case of in-
ternal ophthalmia; to wit.,, atropine 1 to 120. Hot
fomentations, moist or dry, as you choose, ete.
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tissue framework as they traverse the various layers
and spread out in its membranes. At the ora serrata
all the nerve elements disappear and the connective
only continues, forming the zonule of Zinn.

The Macula lutea,or yellow spot, is the seat of most
acute vision. The macula contains no rods, while the
cones are longer and narrower than elsewhere. At the
centerall the retinal layers are thinned, and this is called
the fovea centralis. The retina possesses a particular
vascular distribution. The arteria centralis retinae
with its vein enters the optic nerve at a short distance
from the globe, and with it passes into the eye. They
traverse the papilla and immediately divide into two
branches, one up, the other down. These branches
then turn out, but none of its capillaries extend into the
Jovea*

Now, though the choroid and retina may be in-
dependently inflamed, I propose to describe inflam-
mation of both under Internal Ophthalmia. Severe
blows, punctures, foreign bodies, sudden transition
from darkness to brilliancy, glare of snow, cold
and dampness, high winds, (front of ferryboats, for
instance), rain, exposure when heated, and many
general diseases, among which are rheumatism and
influenza. Met with during dentition. There are
not many external symptoms, wnless the cause was

* The above description of the retina was taken largely from
Norton's excellent work.
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good. TLocal bleeding and blisters, the bleeding being
accomplished by shaving the part desired and apply-
ing leeches.

A word or two anent the Vitreous humor. It oe-
cupies all that portion of the eye belind the lens. IHas
a depression in front called the lenticular fossa or fossa
patellaris in which rests the erystalline lens. It (the
vitreous) is adherent to the optic nerve and ciliary body
and has no other attachments. It is contained in the
hyaloid membrane, and this membrane forms the zonule
of Zinn, and it is between the layers of the zonule and
around the circumference of the lens that we have the
canal of Petit. Now through the center of the vitreous
may be discovered a canal, the canal of Cloquet, for the
hyaloid artery during foetallife. This is sometimes (very
rarely) seen after birth, and is then termed Persistent
Hyaloid Artery, and it has no attendant vein. The
vitreous humor
has neither blood
vessels nor ner-
ves, but it must
= be classed with
organized strue-
tures because of
the cellsit always
contains. These
— cells have no de-
IEE e finite form, being

round, star, spindle, ete.
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nourishment to the lens.  The zonule has control over
the accommodative changes of the lens. The tissue
proper of the lens is composed of concentric layers, and
each layer is composed in turn of a single layer of

Fig, 60,

Eye of ealf—third month (Kolliker). pp, lower lid: pa, upper lid: m,
mesoderm not yet differentiated ; ¢, cornea ; mp, membrana pupillaris;
i, place of iris; che, chorio-capillaris; g, vitreous; p, piﬁment layer or
proximal lamella of the secondary eye vesical; r, its distal lamella,
composing the retina,

fibers with a cementing substance. These fibers have
each an ovalnucleus. Now, each fiber runs from the an-
terior to the posterior surface in a meridianal manner,
the ends meeting at the poles of the lens in such a
manner as to form a star-like figure. Taking the lens
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as a whole, it is divided into a nucleus and a cortex.
A single layer of fibers under the microscope will be
seen to lie parallel and each measure about ;%55 of an
inch in thickness. They unite with each other by
serrated borders, by dovetailing. The lens acts as any
plus lens, bringing light to a focus. Cataract is the
common result of internal ophthalmia and is an opacity

Fig. 61.
of the ecrystalline caused by interference with its
nutrition. Ergotism is a cause, but we don’t know how.
Cataract may occur atany age. Sometimes congenital.
Two principal divisions, hard and soft cataract.
There is a peculiar form ecalled wmorgagiian, and is
a hard nucleus or a fluid cortex, or a cataractous lens
floating in a fluid medium. Traumatic cataract is
a soft cataract following trauma. The detection of

cataract is by oblique illumination. The extraction of
the cataract will not improve vision, and as its appear-
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Fig. 63,

Scheme of the Central Visual Apparatus.—R, Retina, shaded where it i3
Innervated by the left, clear where innervated by the right hemisphere :
No, Optic Nerve ; Ch, chiasma ; Too, Tractus Opticus ; CM, Meinerts
commissure ; C(, Guddens commissure, b, lateral tract root ; m, median
tract root ; Tho, thalamus opticus ; Cgl, corpus geniculatum laterale ;
Qa, notes ; Bga, brachia anterior; Rd, direct cortical tract root; Ss,
saggital medullary layer of occipital lobe ; Co, cortex (chiefly of the
cuneus) ; Lm, median tract.—(Schleife).
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succeeds an inflammatory attack, the outlines will be
ragged and ill-defined. The duration of a case of
atrophy is tedious, very, months and years being

usual time of duration of a case. Ocenrs at all ages
and may be congenital. Prognosis is unfavorable.

TrEaTMENT.—Little or none. Strychnia may be used,
hypodermically, about the temple.
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lens, is a readily transfusible membrane. The pres-
sure in the aqueous and vitreous are equal, and this
equilibrium must be maintained to have a normal eye.
The slightest excess will destroy its function in cor-
responding degree. This equilibrium is rendered
stable by due secretion and excretion of the fluids.
The intra-ocular fluids flow from the blood stream.
The ciliary body supplies the fluid to the vitreous,
aqueous and lens. Most of the secretion passes
directly to the aqueous by means of the pupil and filtra-
tion angle. A very much smaller portion passes back-
ward and out through the papilla. The most impor-
tant change which takes place in glancoma will be
found at the iritic angle, affecting the vessels compos-
ing or entering into Schlemm’s canal. These are
inflammatory, and the iris becomes adherent to the
cornea and c/oses up Fontana spaces partially or wholly,
thus hindering the excretion of the fluids, and so aug-
ments the condition. The fibers of the optic nerve
become inflamed, and atrophy, in the later stages.
There may be fluidity and detachment of the vitreous
and cataract of the lens. .
Symptoms.—Take the tension, gently palpating
with finger tips, using both hands, and it may be
any thing, 4. e, 4+ or —. TPalpate through the sclera
back of the cornea. Cases will be met with where
the tension will be stony in its degree of hard-
ness. Ilaziness of the cornea is usually present, and
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! may be easily imagined, by considerable reaction, some-
r times fatal. There is a method ascribed to Liebold

which is followed by less reaction and is called Fxen-

Fig. 65.

teration, and consists in opening the eye by excising

the cornea at its limbus and removing the entire con-
tents. When these cases have been fatal, has been by
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meningitis mostly. Still, with ascepsis and antisepsis
closely observed, there need be no hesitation in per-
forming this operation.

A word or two anent the Ophthalmoscope and its
use. This instrument was the result of long and care-
ful investigation by Professor II. Ilelmholtz of Berlin.
Was introduced to the scientific world in 1851. The
scope, as it exists to-day, consists of a mirror, either
plane or concave, with a perforation called the sight
hole. Also generally there is an object lens. The
mirror is the essential. Usually we use a lamp for
light, and have it held behind and to one side of the
eye we wish to examine. The examiner should keep
both eyes open, for the same reason that a sailor will
keep both open when using the telescope, and what-
ever may be seen by the other eye must be disregarded.
The first thing noticed will be a red reflex, where before
the introduction of the beam of light all seemed black.
Having succeeded this much, the student will try
and make up his mind finally that this particular
eye has no dise, but it is there, and that is the objective
point. Find the disc. Just when one decides to ¢ let
go” and postpone the search, like a moon in a brilliant
sky, the disc will sail into sight, and as quickly sail
out of view. However, we have demonstrated to our own
satisfaction that it is there, and that gives one the needed
stimulus to go on and patiently endure disappointment
after disappointment, until, as always, success crowns
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our efforts and we are astonished and pleased with our
ability to loeate the dise and study its condition at will,
We cannot tell our patients to look upward, down-

.'ml :' /
i

Fig. 60,

ward, to the right, to the left, and thus bring into the
field each and all portions of the fundus. Therefore

e do the see-sawing, and, having gotten the focus,
9
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slide your head, (and with it your eye) with the scope
in position, to the right and left, upward and down-
ward. There are two methods of examining the
fundus—direct and indirect. In the direct method,
the iémage (that which we see and appreciate, at the
bottom or fundus of the eye, is the image), will be
erect, . e., it "will have suffered no inversion, as 4s
the case when the dndirect method is employed,
for there we interpose a biconvex lens between the
eye examined and our own, thus i{nverting the image
This I demonstrated early in the session upon the
blackboard diagrammatically. Now, if you, for experi-
ment, will take a piece of card-board and drive a peneil
through it, you will find on looking through the result-
ing hole that the nearer your own eve you bring the
card the larger will be the field of vision. Yes? So
with the eye of the sulject, for the pupil represents
the hole in the cardboard. Dut there is a bar here
which ecan be overcome only by experienced pilots.
The observer must put his own eye in a condition
equivalent to his looking at an ebject in the distance
—Llwenty feet—i.e., his eye, to see the fundus (the ac-
commodation of the observed eye being suspended, at
rest) must be in a condition to receive parallel rays.
Fortunately, the horse under examination being in a
semi-darkened room, relaxes his accommodation, and
thus one factor is overcome. This is to be accom-
plished only by practice, and like all good things is
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lis eye into their line. Then what happens? The
line oceupied by these rays is the same that was taken
by the entering rays, and if no rays enter the eye, none
will emerge. And when you try to intercept the rays
coming from the eye so as to make use of them in view-
ing the fundus, you get in the path of the lines of light
which enter and of course your head intercepts them,
Consequently, having cut off the source of light, the
result is darkness. For example, a candle a couple of
feet from the eyes will give divergent rays, which will
enter the eye, be refracted and focus on the retina,
forming an image of the candle-flame. The rays will
undergo reflection, and being reflected back through
the lens, will be again refracted, and you will find at
the candle-flame an image of the fundus, and «af the
candle-flame is one of the conjugate foci. Of course, if
you interpose your head between the eye and the candle,
the rays emanating from the candle will be cut off and,
in place of the observed eye being illuminated it will
be in a shadow of your own head. If you try to look
from the other side of the flame, 7. e., having the flame
between you and the patient’s eye, you will be dazzled by
the flame, as it radiates light in all directions though
in straight lines. And there the matter stood until,
in 1851, Helmholtz, after careful study evolved the
Ophthalmoscope. What was wanted was a some-
thing which would allow an observer to bring his
head into Ais own light. This the mirror, which is a
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part of the ophthalmoscope, does, being a mirror
pierced by a hole for observation. An ophthalmoscope
consists principally of two parts—a mirror and a lens,
and the mirror is the essential part, everything else
being accessory.

“ Find out the cause of this effect,
Or rather say the cause of this defect,
For this effect defective comes by cause.”
Hamlet.

FINIS.
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