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DISEASES OF THE EYE.

CHAPTER I

METHOD OF EXAMINING THE EYE.

As a general rule, the eye should first be inspected by the
physieian, that e may obtain such information as is afforded
by his own senses, before making inquiries of his patient. If,
as is often the case, the actual disease or the cause of the prin-
cipal symptoms is thus detected, perhaps at a single glance,
the adviser may at once gain the confidence of his patient
by showing him, in the first question he asks or the first re-
mark he makes, that he has already discovered his ailment.
Even the general bearing of the patient who is nearly blind
often indicates whether the loss of vision 1s due to cataract or
amanrosis.

The patient to be examined should be placed facing a win-
dow with a good illumination ; a northern aspect being pre-
ferred. Such light is less annoying than direct sunlight to
sensitive eyes, and, causing less contraction of the pupil, is
more favorable for inspection. To have the light fall ob-
liquely upon one or the other eye, the head of the patient may
be turned a little. The physician, placed in front of bis pa-
tient, first observes his general aspeect, and the state of the
external parts of the eyes and their appendages. In many
cases he will at once deteet the morbid condition. or some of
the leading symptoms. Strabismus, or defects of the mobility
of the eye, tumors or inflammation of the lids, diseases of the
lachrymal passages, alterations in the form or of the healthy

external appearance of the eyeball, opacities, foreign bodies,
1





















8 DISEASES OF THE EYE.

found lodged near the centre of the tarsal cartilage. In
these and other cases the upper palpebral fold may also be
explored by drawing the lid gently forward without eversion, .
so as to look under it, the patient’s head being thrown back
and his eye turned as far downwards as possible.

The examination of the eyes of children requires much
tact. Unless the morbid condition is obvious, we should
first learn all we can from the parents or friends, so that our
subsequent investigation may be as brief and as little troub-
lesome to the child as possible, With a little patience we
may often get a sufficient view of the eye to satisfy us that
no threatening danger to the cornea exists, without a resort
to force, by attracting the child’s attention to toys or other
objects, and not allowing him to suspect that we wish to look
at his eyes. In very many ecases this is all we need to know,
for the time at least, and it is a great advantage, especially
at a first visit, or when there is much intolerance of light, if
we can spare the ehild the fright which is caused by a forei-
ble inspection, and which makes every subsequent examina-
tion, as well as every application of remedies, difficult.

But. where it is necessary, as in some cases of consultation,
to make a thorough inspection, which cannot be postponed,
so that we may be sure of the exact condition of the eye; if
we cannot succeed by stratagem, either becaunse the child has
been previously terrified, or because Lis intolerance of light
or the swollen condition of the lids makes it quite impossible
for him to open the eyes, we must take care that the eye
shall not be injured by the struggles of the child during the
use of the gentle force required for the examination. He
should be held on the lap of a friend or nurse, who sits on a
chair in front of, but placed at a right angle to, that of the
surgeon, and who is to hold the ehild’s hands while the head
is lowered between the surgeon’s knees and firmly grasped
by them. The latter is thus enabled to steady the child’s
lhiead, while having the free use of both his hands. The feet
of the child should not be held: they may kick the air ad
libitwum. The lids may now be opened, by a traction move-












12 DISEASES OF THE EYE.

upwards, downwards, and obliquely before the screen, and#
the points where it ceases to be visible are marked by dots,
which may be united by a continnous line which will include
the area of limitation,

Fic. 4.

The fizure to the right exhibits the effect of separation of the retina. The
epace occupied by the fluid, having utterly lost its perceprive power, is repre-
sented in the circular field of vision hy a black space; next to this is a limited
shaded margin, where slight perception, perhaps sufficient to distinguish a can-
dle flame, remains ; and in the rest of the field vision may be tolerably good, so
long as the separation is confined within moderate limits. Similar appearances
sometimes follow the effusion of blood, In cases of apoplexy of the retina.

The figure to the left shows a small space in the centre of the field where
vision remains distinet ; a shaded halo marks the limit of imperfect perception,
and beyond this all is dark. Such are the conditions found in some cases
of glaucoma, and in retinitis pigmentosa.

Where, as in most eases, tracing the exact area is not es-
sentially important, but where it is desired to determine the
existence or absence of limitation of perception, it is suffi-
cient to place the patient with his back towards a window
or a lamp, and have him look with the tested eye at the nose
of the surgeon, while he counts the fingers of the examiner,
as these are moved at about twelve inches distance to differ-
ent positions of the visual field.

If the pupil is closed, or veiled by eorneal opacities or by
cataract, two candles may be used in testing; at one of
which the patient looks steadily, in a darkened room, while
the other is moved in different directions in front of and
about his eye.

Where it is desired to determine limitatins of the field
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dition where the patient sees nothing, and the doctor also —
nothing : ”’ * Jener Zustand, bei welchem der Kranke nichts
sieht, aber der Arzt auch nichts.” He can now speak of
what he knows and testify of what he sees; and is relieved
of many painful uncertainties in diagnosis, embarrassing to
him and often detrimental to his patient. Accurate diagno-
sis forming the basis of successful treatment, the oculist can
already point to brilliant therapeutic triumphs over diseases
formerly deemed incurable, which have directly resulted from
the knowledge acquired by means of this instrument.

The ophthalmoscope is also available as a means of deter-
miuing and measuring different refractive conditions of the
eye, as will be elsewhere explained.

Fie. 5. Illumination of the retina by a candle-flame.

Figure 5 represents an eye having a portion of its fundus illuminatid by
rays from the flaime of a candle. If now, as is shown in the fizure, the eye is
accommodated for distinet vision at the distance of the candle, a minute but
clearly defined inverted image of the flame will be formed at the posterior pole,
in the region of the macula lutea, while the general surface of the retina is left
in comparative darkness. In order to obtain a view of this illuminated region
it is necessary that some ravs of light from it shall enter the eye of the ob-
server: but these emergent rays can leave the observed eye only in the inverse
direction to that in which the illuminating rays enter it, that is, in the exact
direction of the candle. It is evident, however, that if the observer’s head be
interposed between the eandle and the observed eye it will eut off the illumi-
nating ravs from all that part of the retina which is in the line of vision ; while,
on the other hand, if he attempt to obtain a view from a point beyvond the can-
dle, the emerzent rays will be intercepted arfl his eye dazzled hy the flame.

N. B. —In the plates illustrating the principles of the ophthalmoscope, what
is termed a diagrammatic eye has been deawn, representing the total refraction
of the cornea, aqueons, erystalline, and vitreous, as if effected by a single re-
fracting medium of uniform density. The demonstration is thus si mplified,
and the confusion avoided which would result from an attempt to show the
separate action of the erystalline lens in fizures so limited in size.

L3






16 DISEASES OF THE EYE.

eve of the observer, which was beliind them, were brought
to a focus upon its retina.

Fic. 6. Original ophthalmoscope of Helmlholtz, consisting of a plane mirror made
up of several plates of transparent glass.

Figure 6 represents an eye placed so as to receive the rays of light reflected
by the plane mirror I) E from a single point * of any luminous bhody, such as
the flame of a candle. The mirror being made of a transparent material, such
as plate-glass, a portion of the illuminating rays from * will pass throngh it, in
the direction of the dotted lines, and be lost, while another portion will be re-
flected into the observed eyve, and will light up the point N at its fundns. The
cmergent rays from N will, in like manner, be in part reflected back to *, but a
part will pass directly throngh the mirror in the direction of A, and thus may
e received by the eye of an observer.

In all the various modifications of the ophthalmoscope the
principle remains unchanged. It has been found convenient
to substitute small metal or silvered mirrors, plane or slightly
concave, the centre of which is perforated or unsilvered to
allow of the passage of the emergent rayvs, for the simple
reflecting plates; and numerous unessential modifications,
particularly in methods of mounting, have been suggested,
especially for the purpose of combining various lenses with
the mirror, so as to gain clearer definition of details in the
parts looked at. It is evident that by means of the central

#



THE OPHTHALMOSCOPE. 17

perforation the observer is able to receive in his own eye the
reflected entering rays, and observe all the parts which these
have illuminated ; whereas, without this aperture in the mir-
ror, the fundus of an eye could not be seen, the returning
rays having such a direction as to enter the eye of the ob-
server only when this is placed behind the centre of the
mirror.

Fig. 7. Ophthalmoseope, consizting of plane mirror of metal or silvered glass with
ceutral perforation.

Figore 7 is the same as Figure 6, with the exception that the mirror D E is
made of metal or silvered glass, with a small aperture throngh its centre. By
this arrangement a portion of the illuminating pencil falling upon the surface
of the mirror is reflected into the observed eye, and is bronght to a focus at N,
while the portion of the emergent pencil which falls upon the hole in the mir-
ror passes through in the direction of A.

Two methods of exploration are in use, by the upright
and by the inverted image ; sometimes termed the direct and
indirect methods.

Under favorable conditions of refraction, the eyes of both
the observed and the observer being emmetropic, and adapted
for their far point, the details of the fundus of the eye may
be seen with the sole aid of the illuminating mirror, by
bringing the ophthalmoscope and the observer’s eye very
close, within an inch or so, of the observed eye. The pa-
tient should look at a distance, so as to relax all effort of
accommodation. The lage thus seen is virtual and erect,
and the structures are magnified by the action of the refract-

ing media of the eye looked into. If, however, the observed
2
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or the observer is myopie, the requisite clearness of detail is
only gained, in this direct method of examination, by placing

Fic. 8. Ophthalmoscope, with concave metallic or silvered glass mirror, showing
greater extent of illumination ; also showing the use of a concave eye-glass.

Figure 8 illustrates the use of a concave mirror, 1) E, instead of the plane
ones shown in Figures 6 and 7. DBy comparing this figure with the two former,
it will be =een that a very much larger pencil of licht from the lnminous point
* iz made to enter the pupil of the observed eye, thus insuring a very brillian®
illumination of its fundus, It will be observed, also, that the illuminating rays
converge to a focus in front of the retina, from which point they again diverge
s0 as to light up a considerable surface instead of the single point N.

The small concave eve-zlass L iz placed behind the hole in the mirror in
order to render the rays from the observed eyve parallel or shghtly diverzent,
thus fitting them to form a distinct image on the retina of the observer., The
same form of eye-glass is required with the mirrors shown in the two former
fignres. If the patient or the observer happens to be strongly hypermetropic
the eyc-glass may often be dispensed with.

FiG. 9. Ophthalmoscope, combining the concave mirror and a convex objective lens,
showing the greatly increased field of illumination. The illuminating rays only
are represented.

Figure 9 shows the combined effect of the coneave mirror D E and the object-
ive lens L in rendering the illuminating ravs strongly convergent, and conse-
quently lighting up a very large portion of the fundus of the observed eye.
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In examination by the indirect method a convex lens of
about two or two and a half inches focus (fifteen to eighteen
dioptrics) i1s held near the observed eye. A less power, say of

FiG. 10. Ophthalmoscope, with concave mirror and convex objective lens, showing the
formation of an inverted image.- The illuminating rays are omitted.

Figure 10 shows the action of the objective lens L in forming at a', a,a' an
inverted image of the portion of illuminated retina N', N, N/'. The dotted lines
ro the right of a/, a, a'" which pass through the hole in the mirror are continua-
tions of the rays which by their convergence have formed the image a/, a, a''.
The whole image a’, a, a/, corresponding to the whole surface N/, N, N, is
therefore visible at a single glance to the eve of an observer placed directly he-
hind the mirror, whereas without the objective lens only a very small portion
of the retinal surface can be seen at a time, and the examination of any exten-
give region can only be made, as it were, piecemeal, by moving the mirror and
thus bringing different parts successively into view.

Fig. 11. Diagramn illustrating the position of the inverted image at or near the prin-
cipal focus of the objective lens.

Figure 11 is intended to illustrate the various positions of the inverted imagze
formed by the objective lens L, under different refractive conditions of the ob-
served eye. The three conditions of myopia or forced accommodation, emme-
tropia, and hypermetropia are represented in the three directions of the emer-
ent rays : namely, myopia by the rays which converge to A’ ; emmetropia by the
parallel rays A, A ; and hypermetropia by the divergent rays A”, A”. In the
case of the emmetropic eve accommodated for an infinite distanee, the rays A, A,
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which emeree parallel from the observed eve, are brought to a foens and form an
inverted image of the retina at the principal focus F, of the objective lens L. If
the observed eye is myopic or accommaodated for near objects, say at the distance
A’, the emergent rays, which are already somewhat convergent, will be brought
to a focns at a point a little nearer to the lens L than its principal focus, say at
¥/, 1If, on the other hand, the observed eye is hypermetropie, the emergent
rays, although somewhat divergent, are by no means sufficiently so to neutral-
ize the convergent action of the powerful lens L ; they are therefore brought to
a foeus, not at or within the principal focus of the lens L, but beyond it, say at
F*“, In the ease of an excessively hypermetropic eye, or after the removal of the
ervstalline, it may be sometimes advantageous to employ an objective lens of
!_rr'e:m-r power than usual, say one of less than two inches focal length; but
for the vast majority of eyes a lens of from two to four inches focal length is
sufficient.

four inches focus, is sometimes used for special purposes, where
it is desired to have a larger image. The effect of this ob-
ject-glass, as it may be termed, is twofold : first, in concen-
trating yet more the light from the mirror, so that after re-
fraction by the erystalline it forms a large cirele of dispersion
at the fundus, giving a brighter illumination ; and, secondly,
in refracting the emergent rays reflected from the fundus as
they pass through it, so as to foealize them and form a clearly
defined, inverted, real, aerial image at or near the principal
focus of the objective lens. The image thus formed com-
prises not merely a small point of the object locked at, but a
considerable space around this ; the field being larger, though
the image is smaller, than when an object-glass of less focus
is used. If the observed eye is myopic the observer brings
lis eye and the ophthalmoscopiec mirror a little nearer, and
removes it farther in a case of hyperopia. It is well to habit-
uate one’s self to making use of lenses of the same power, ex-
cept when purposely exchanged for others for special reasons;
as the observer is thus able better to compare one eye with
another, and morbid with normal appearances, and also to
form a more accurate and much quicker estimate of the con-
ditions he may find, than when he employs sometimes one
and at other times another glass, of different foci.

A myopic observer will best see this inverted image with-
out the addition of any other lens ; but for those who are em-
metropic or hyperopic the image will be more clearly de-
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fined and eularged by placing a convex glass of about ten
inches focus behind the aperture in the ophthalmoscope, and
thus close before the observer’s eye, in a little clip provided
for the purpose of receiving this or other small lenses which
accompany the instrument. These are sometimes arranged in
a revolving disc behind the aperture in the mirror.

Fic. 12. Use of convex eye-glass in the examination of the inverted retinal image.

Figure 12 shows the use of a convex eye-glass in viewing the retina by means
of its inverted imare. If the objective lens L is chosen of moderate power, and
cgpecially if the observed eve is strongly hypermetropic, the image a will be
formed so far from the lens L as to necessirate the removal of the olizerver, and
consequently of the mirror, to an inconvenient distance. This difficulty is en-
tirely obviated by the employment of a convex eye-glass placed behind the hole
in the mirror I) E, which gives the additional advantare of a more hichly mag-
nified image. The image may be magnified to almost any desired degree by
the employment of a weak object-glass and strong eye-glass.

The position of the patient and of the light should be as
already deseribed for the upright image examination; but
the observer retains the same position in the examination of
both eyes, and may hold the ophthalmoscope in either the
richt or left hand.

In the examination of the right eye the patient should be
told to look at some object in the direction over the observer’s
right shoulder. The globe is thus turned inwards to such a
position that the optie disc will be in the line of vision of the
observer ; and the pupil does not contract, as it will do if the
patient looks directly forward. The observer, placing his
eye behind the mirror, held at from twelve to eighteen inches
from the eye to be explored, and without using the object-
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olass, first turns the light for a moment upon the transparent
media, that he may detect any opacities in the cornea, the
anterior chamber, the field of the pupil, or the lens, If there -

Fi 13, Use of the ophthalmoscope in the investigation of opacities or floating specks
in the lens or vitreous.

Figure 13 illustrates the use of the ophthalmoscope in the investigation of
dpacities or floating bodies in front of the retina. Let A B represent a floating
body in the vitreous ; being in front of the posterior focus of the eye, the ravs
from it emerce divergent from the eye, although less so than before traversing
the erystalline and cornea. The rays from the point A, therefore, after emerg-
inz from the eye, assume the direction A” A", as if they had realiy come from
the more distant point A’, and the rays from B assume the direction B BY, as
if coming from the point BY.  The effect is that the eve of an observer placed
in front of the observed eye will see at A’ B’ an enlarged erect image of A B.

is any reason to surmise that the vitreous may be affected,
opacities may be songht for by having the globe turned
quickly in various directions, so as to discover them or to
cause them to float aeross the field of the pupil. A faint
light is best for the detection of any of the above conditions.
Then, taking the object-glass by its edge between the thumb
and forefinger of the hand not occupied with the ophthalmo-
scope, he steadies this hand upon the frontal region with the
third and fourth fingers, and holding the object-glass at
about its own focal distance in front of the patient’s eye, so
as to receive and concentrate the pencil of rayvs from the mir-
ror, the observer at once sees the optie dise if the eye is prop-
erly directed. The image is aerial and inverted, and is
formed and must be seen at the principal focus of the object-
glass, If, from any peculiarity of refraction or exercise of

.
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each eye, and many other complex arrangements, are pretty
scientific toys rather than practically useful. Almost any

FiG. 14. The Binocular Ophthalmoscope.

Figure 14 represents the optical principle of the binocular or stereoscopic
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this generation of oculists may assist those who are endeavor-
ing to become familiav with them. In the normal eye the
optie dise, or optic papilla, as TSRS o Ththne’s Shideniis
sometimes termed, the terminal end Ophthalmescope.
of the optic nerve,is not at the ex- :
tremity of the antero-posterio: axis : =
of the globe, but at two lines to- =iy
ward its nasal side, and is therefore T
seen when the eye is turned slightly
inward. It has a marked difference
of color from the contignous portions
of the fundus, and is thus readily dis-
tinguished when the eyeball is turned
slightly inward. When illnminated
by the pencils of light from the oph-
thalmoscope it appears as a slightly pinkish- |8
white circle in the red field of the fundus. If
the object-glass is held obliquely the dise as-
sumes an oval form, which it may also have
in astigmatism. In the eyes of persons of
licht complexion, and especially in albinos,
there is less contrast between the disc and
the contignous surface than in darker-skinned
persons, and in the dark races the whiteness
of the disc, as compared with the darkly pig-
mented space around it, is so striking as to be
perhaps mistaken for a morbid atrophie con-
dition by those examining such eyes for the
first time. Distinet circles of limitation of
the selera and choroid are sometimes visible
at the margin of the dise, and occasionally
a defined cresecent of black pigment, not of
pathological significance, is seen at one side
of its border.

The arteria centralis retinz enters the globe
through the centre of the optic nerve, and divides at once
into two principal branches, superior and inferior, which at
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Commonly, these spots are limited to a small space or two
at the border of the disc; but if large, and extending for
some distance beyond the border, they may impair the acute-
ness of vision. They have no tendency to increase. They
might possibly be confounded with the changes about the
disc which are seen in some cases and at certain stages of
Bright's disease. Coloboma of the retina and choroid, al-
most always found where coloboma of the iris is present, is
a defective development of the two halves of the internal
structures of the eye. It is seen as an Lrregular white space
at the fundus, generally with sharply defined outlines, the
choroid and retina being wanting, and the reflex from the
exposed eclera being visible. Vision is imperfect in propor-
tion to the extent of the defective development. This con-
dition might at first sight be mistaken for the large posterior
staphyloma so often seen in high degrees of myopia; but
coloboma is generally central in position, or above or below
the centre, and unconnected with the optic dise, while staph-
vloma appears as if a prolongation of the disc, usually in the
direction of the macula.

Another function of the ophthalmoscope is its use as an
optometer, to determine the refractive power of the eye, the
presence and degree of hypermetropia or myopia, or the ex-
istence of astigmatism. This is accomplished by examina-
tion in the direct method, aided by lenses of different foci
placed behind the mirror. Dr. Loring, Dr. H. D. Noyes,
and others have ingeniously adapted a series of small lenses
set in revolving discs, which may be turned with the forefin-
ger of the hand holding the ophthalmoscope, so as to bring
them successively behind the sight-hole in the mirror. The
observer tries one after another till he finds the power which
enables him to see the finer ramifications of the vessels at
the fundus with most distinctness, the patient meanwhile
looking at an object across the room, so as to relax his ac-
commodation. Sometimes the accommodation of the eye
must be paralyzed, by a one per cent. solution of atropia sul-
phate, previous to the inspection ; but it is generally suffi-
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fundus and determination of the amount of injury until after
its absorption is more or less advanced, and nearly abolishes
vision for the time being.

The rupture is frequently crescentic in form, but may be
irregular, or branched. The neighborhood of the macula
lutea is oftenest the seat of lesion, which fact should lead to
caution at the outset as regards the prognosis.

The resulting scar may be so slight as to invelve only the
choroid ; or, on the other hand, the injury may have been
so great as to lay bare the sclera, or cause organized opaci-
ties in the vitreous, which remain permanent. Separation
of the retina is more rare. Vision is finally regained in a
greater or less degree, according to the extent and position

of the lesions.
TRAUMATIC CATARACT

-often results from sharp concussion of the globe, as from a
blow from a piece of wood, a cork forcibly propelled from
a bottle, the knot at the end of a whip-lash, or other non-
penetrating injury. There may or may not be evident rupt-
ure of the capsule. In cases of non-rupture it would seem
as if some other agency than mere tearing away of the sus-
pensory ligaments must create the subsequent opacity, since
we know that the nutrition of the lens somehow goes on,
and its transparency is retained for a long time, after com-
plete dislocation. When the capsule is ruptured by any
such means, as also when it is punctured or torn by pen-
etrating bodies, or is incised in operations, there results,
unless the capsular lesion is very minute, an imbibition of
aqueous by the lens, which, quickly or gradually, according
to the size of the capsular aperture and the age of the sub-
ject, transforms the transparent lens substance into a white
or bluish-white homogeneous mass, which, having greater
bulk than the normal lens, and being pressed upon by the
elastic capsule, exudes from the capsular wound and expands
into large flakes, which become absorbed by the surrounding
aqueous fluid, and perhaps wholly disappear, leaving a clear
pupil. But if this expansion goes on too rapidly, or if on

L3
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largely derived from the facial and temporal arteries, but on
the ocular portion, especially near the cornea, the supply
comes from the anterior ciliary arteries, which, dividing near
the corneal margin, in part penetrate the sclera to supply the
ciliary region, and in part form a circum-corneal zone of fine
vessels in the deeper layers of the conjunctiva close to the
sclera, which pass forward to anastomose with the vessels of
the conjunctiva proper near the corneal margin.

In normal eyes this last system of vessels is not seen, but
in cases of iritis or keratitis they are congested, and we notice
a pink or reddish zone surrounding the cornea, and decreas-
ing in brightness as it passes back over the sclera. The color
is more or less uniform, the vessels being too fine to be dis-
tinguished separately. In eonjunctivitis, on the contrary, es-
pecially in the early stages, the injection is more marked in
the superficial vessels, is generally greater on the palpebral
portions and at the fornix, and decreases as it approaches the
cornea. :

The nerves of the conjunetiva soon lose their sheaths, and
form a plexus of fibres under the epithelium, where they end
in bodies whose structure is still a matter of dispute.

The plica semilunaris is merely a loose fold of eonjunectiva
between the cornea and the inner canthus, which allows the
eye to be turned freely outward without pulling on the ca-

runcle.
HYPERAEMIA : SIMPLE CONJUNCTIVITIS.

In the condition of health the conjunctival vessels do not
convey a large amount of blood ; but this state of things may
be very rapidly changed, and the whole or a part of the pal-
pebral and ocular conjunctiva may become congested, and the
transparency and color of the membrane altered, from the ir-
ritation caused by the presence of a foreign body, from slight
burns or wounds, or from the action of mild irritants acei-
- dentally or intentionally applied to its surface. This hyper-
@emia is attended with slight sensitiveness to light and more
or less copious lachrymation, but not to any great extent by
increased mucous secretion ; and there is little, if any, of the
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solutely excluded from use in ocular therapeuties. It is lia-
ble to be decomposed and deposited upon the cornea, as an
indelible opacity, whenever abrasion or ulcer of the cornea
is present, — a condition which may occur at any time in
numerous eye affections, — and it bas little efficacy in any
circumstances. Being thus valueless and dangerous, it would
be better to « reform it altogether.” |
At the outset of attacks which promise to he severe, one
or two light applications of a crayon of copper sulphate to
the conjunctiva of the upper lid, combined with the zine
collyrium, will often act as an abortive treatment, and cat
short the disease. '
The eyes should be kept free from accumulating secretions
by bathing them with water or mild lotions; and at bed-
time a very little simple ointment, or rose-water ointment,
may be applied to the edges of the lids, to prevent their ag-
glutination and allow of the free escape of the secretions
doring the night. Should the skin about ‘the edges of the
lids become excoriated or reddened by the discharges, its sur- *
face may be protected by an occasional application of simple
or benzoated zine ointment during the day. Where the af-
fection is chronie, and especially when a hypertrophied vil-
lous condition of the conjunctiva has become established, the
strength of the collyrium may be inereased, but not to such
an extent as to cause too persistent pain and much flushing of
the blood-vesseld. Its action should be reinforced by a touch
with a smooth erayon of copper sulphate inside the upper lid,
daily, or two or three times a week. Asa rule, the touch
should be light and quick, but over as large a surface of the
everted lid as possible. Where the villi have a flabby as-
pect, or are accompanied by trachomatous granulations, the
touch may be less rapid, and the erystal may be pressed
harder against the lid, so as to allow more of its substance
to be dissolved upon the diseased surface. The first applica-
tions of the copper are sometimes painful, but afterward only
transient and not severe pain is caused, unless the crayon has
been too vigorously rubbed over the lid. If the pain persists
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m inexperienced hands. If used, the excess of ecaustic should
be neutralized by a solution of sodium chloride, applied im-
mediately.

Chronic eases of all forms of conjunctivitis are most often
met with among the poorer classes, who neglect the ear-
lier symptoms, which have a disposition towards recovery,
or which could be quickly relieved by suitable treatment,
or resort to popular remedies which are recommended by
friends, until perhaps the disease reaches such a point that
they are no longer able to work, and where it has a tend-
ency to persist indefinitely. When, at this stage, they
apply for advice, the treatment may require months instead
of days, before the morbid structural changes can be re-
moved. Another difficalty with which we have to contend
is the disposition or the necessity of such patients to discon-
tinue their attendance as soon as they are partially relieved,
while morbid conditions still linger, especially in the con-
junctiva of the upper lid, which readily become sources of
relapse. The disease must be wholly extinguished before
the patient can be regarded as quite safe. The disease being
a local affection, we must rely principally on local remedies.
Heroic treatment, in the way of counter irritation, copious
local or general depletion, or other antiphlogistic means,
once so freely resorted to, is no longer in favor. In fact,
the impoverished condition of many in the laboring classes,
whose rations have diminished with their ability to earn
them, calls for tonics rather than reducing measures. In
robust patients, recently attacked, a cathartic or two is
sometimes of service as a derivative. Cleanliness, especially
of the eyes, should be insisted on. Exposure to damp, or to
cold winds, or smoke, or dust, must be avoided. Whatever
collyria are preseribed should be regularly used at home, as
these are important auxiliaries to the remedies applied by
the physician himself. On stormy days, as a rule, the pa-
tient should not come for treatment, as the injury from ex-
posure to the weather might be greater than the harm from
a day or two of non-attendance.
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these fungous growths are excised, permanent contraction of
the conjunctival cavity ensues, and either no eye can be
worn, or a smaller one must be adapted. DBut if the foreign
body is removed, or the eye laid aside for a short time, the
large granulations speedily eontract, and the previous con-
dition is restored without other treatment than mild lotions.
Care must of course be taken that no new irritation is set
up by endeavoring again to wear a rough or a badly fitted
eye.
CONJUNCTIVITIS AFTER USE OF ATROPIA.

In some very rare instances of idiosyncrasy the continued
use of atropia gives rise to symptoms of poisoning in the con-
junctiva and the surrounding skin. The conjunctiva is
much injected, and chemosis forms in the cellular tissue be-
neath it, while the skin of the lids and cheek is hot and ery-
thematous. The symptoms subside at once if the atropia is
discontinued, and a patient is sometimes afterwards able to
tolerate a less frequent use of the remedy. Duboisia has
been proposed as a substitute for atropia in these cases; but
its merits in this respect are not established.

EXANTHEMATOUS CONJUNCTIVITIS.

Variola, measles, and scarlatina are not unfrequently ac-
companied by a conjunctivitis having nearly the catarrhal
form, and often subsiding, with little or no treatment, as the
patient recovers. If more severe, or if inclined to linger, the
symptoms yield to the mildest of the remedies advised in
catarrhal affections. Rarely, in variola, where the eruption
has been confluent about the face, and the constitutional
symptoms have been severe, the conjunctivitis assumes a
purulent form, and secondary ulceration of the cornea may
occur, after the disappearance of the eruption, as a result
of the loss of general vitality.

PURULENT CONJUNCTIVITIS.

A form of conjunctivitis, sometimes termed, from the ecir-
cumstances in which it frequently originates, ophthalmia of
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armies, or Egyptian ophthalmia, is almost endemic in certain
localities ; as, for instance, in some countries, and in camps,
barracks, and asylums, where many persons are crowded to-
gether.

Its initial symptoms resemble, in a measure, those of catar-
rhal conjunctivitis; but the disease speedily assumes a far
more serious form, and becomes a violent and destructive as
well as a highly contagious inflammation.

In isolated cases it may supervene upon catarrhal conjunc-
tivitis which had been too harshly treated, or where the
patient has been exposed to cold. DBut its favorite seat is in
garrisons, pauper institutions, or reform schools, where, un-
less great care is taken to enforce cleanliness, it rapidly ex-
tends to large numbers of the inmates. Some authorities,
among them surgeons of the Belgian army, have believed
that the disease may be transmitted through the air by float-
ing particles of secretions ; but it is easier to suppose that the
conveyance is by direct contact, especially when we know the
negligent habits of soldiers and others in regard to towels,
basins, and articles in common use. In Egypt, the purulent
secretion is carried by flies from eyes which are affected to
those which are sound, the people taking no pains to remove
the loathsome discharge from the lids, or to drive off the
flies from their own healthy children. In fact, it is there
common for men to purposely inoculate the right eye with
the contagious secretion, in the hope, by the loss of this eye,
to escape conseription for the army. I have known the same
to be done by children of a pauper school, that they might
be admitted to the hospital and avoid study.

- The invasion of the disease is generally sudden and vio-
lent, the lid within a short time becoming greatly swollen
and livid, and the whole palpebral and ocular conjunctiva and
its subjacent cellular tissue being turgid and infiltrated with
serous or phlegmonous chemosis. Where the cellular tissue is
thus filled with plastic exudation the corneal circulation is so
interfered with, and its epithelial layer so constantly mac-
erated in the pus collected within the chemotic ring, that
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Very frequent use of mild astringents, by means of a
syringe if necessary, serves at the same time to cleanse the
eye and to keep up a remedial influence. During the acute
stage, borax or alum solutions, of ten grains to the ounce,
may be used every hour, if the secretion is abundant ; and
solutions of zine sulphate, one or two grains to the ounce,
according to the sensation of pain produced, may be em-
ployed three times a day. Onece or twice a day a crayon of
alom may be introduced beneath the upper lid and passed
over its conjunectival surface, if its effect is apparently good.
Crayons of copper sulphate, or of lapis mitigatus or lapis in-
fernalis, or solutions of these, should be avoided.

If the tension of the lids is extreme, causing much pain
and endangering the cornea by the pressurve they exert, the
outer commissure should be divided with a pair of strong
scissors, and the wound kept from uniting, as long as may
be necessary, by now and then pulling the edges apart.
Where a dense phlegmonous chemosis forins an elevated ring
around the cornea, threatening its nutrition, the clhiemosis
may be incised, in lines radiating outward from the cornea ;
otherwise, scarifications of the conjunctiva should be avoided.
The excellent effects of pilocarpine and eserine in corneal
ulceration and in modifying intra-ocular tension would indi-
cate a trial of these remedies in this affection.

In the after-stages the erayon of copper sulphate, with a
collyrium of zine sulphate of from one to four grains to the
ounce, is used with advantage in hastening the patient’s
progress and removing the sequele of the disease. If large
pedunculated granulations hang from the inner surface of
the lids, the summits of those which are most prominent may
sometimes be excised, to expedite their disappearance: but
care must be taken that portions of the conjunctival tissue
are not cut away, so as to cause subsequent contraction.

As in gonorrheeal, so also in this form of conjunctivitis, it
has been proposed to freely cauterize the surface with silver
nitrate, in the hope of substituting a traumatic for the spe-
cific form of inflammation ; but this method has failed to jus-
tify the expectations of its advoeates.
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ginal ulcerations arve very frequent, and, once formed in a
tissue originally of low organization, and which has become
yet more enfeebled in vitality, they are prone to deepen and
extend. Perforation, with protrusion of the iris, may result ;
or the cornea may be, as it were, strangulated by the dense
infiltration beyond its margin, and, becoming hazy and soft-
ened, gives way, so as to form a prominent staphyloma; or
1t may degenerate into a sloughing mass, the separation of
which is followed by evacunation of more or less of the con-
tents of the globe.

It central perforation is threatened, solutions of atropia
sulphate, two graius to the ounce of water, may be used to
dilate the pupil. and thus draw the iris away from being in-
volved in the aperture; if the ulcer is marginal, pilocarpine
or eserine should be employed, with the same object of pre-
venting hernia of the iris. Pilocarpine or eserine may also
Tiave a good influence early in the attack in preventing cor-
neal ulceration by changing intra-ocular tension.

Should a small prolapse of the iris occur, it may often be
hindered from becoming yet more protruded through the
corneal perforation by excising its apex by a quick stroke
with curved scissors, without seizing it with forceps. DBeing
no longer distended with aqueous humor, the hernia col-
lapses, and the corneal ulceration often heals, especially if
the virulence of the disease has already abated, with only a
small adhesion of the iris to the sear, and with good vision
if the sear is not too central. = Extensive haziness, and even
considerable superficial ulceration of the cornea, may exist,
and yet may leave after recovery scarcely any traces in the
form of permanent opacity. If the entire cornea is de-
stroyed, more or less atrophy of the globe ensues. An arti-
ficial eye can then be worn without danger of exciting sym-
pathetic symptoms in the other eye. Where a staphyloma-
tous prominence takes the place of the cornea, this should
usually be partially or wholly excised, so as to remove a
source of irritation and deformity, and a possible cause of
sympathetic inflammation of the other eye.

.
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Though exceptionally met with otherwise, trachoma is em-
phatically a disease of poverty, arising from bad hygieniec con-
ditions, faulty nutrition, and exposure to inclement weather,
dust, or other irritants. It is contagious by direct contact of
the secretions with other eyes, and is often extended in fam-
ilies, in barracks and asylums, to numbers of persons whose
surroundings had already predisposed them to this disease, in
consequence of neglect of cleanliness in ablutions or other-
wise, and the conveyance in this way of the conjunctival dis-
charges to healthy eyes. Except when thus communicated,
trachoma is rarely seen in children, but it is found oftenest
in young adults.

The injection attending granulation of the palpebral sur-
faces readily spreads thence to the globe, partly by conti-
nuity of structure, partly as a result of irritation. This is
especially the case as regards the upper portion of the ocular
conjunctiva, which is in closest connection with that of the
lid. After a time the pericorneal zone of vessels is congested,
and the injection extends itself upon the cornea, causing the
important change which is termed pannus. As it is the
upper half of the cornea which is principally subjected to
the friction of the lid, by which it is covered in most posi-
tions of the eye, this portion of its epithelial layer is often
clonded and vaseunlar, while its lower part is in nearly a nor-
mal state of transparency. This vascularity where no ves-
sels should exist is a sufficient indication of the presence of
chronic granulation, without a look at the lid itself.

The injection varies in degree, from a thin net-work to a
dense, thickened mass, called pannus crassus, from its resem-
blance to a piece of red flannel cloth. After a time, the vas-
cularity extends over the entire front of the globe, and it 1s
often impossible to distinguish the outlines of the cornea and
sclera, or to see anything in the anterior chamber, the iris,
or pupil. A person thus affected in both eyes becomes tem-
porarily blind ; but, provided ulceration and perforation of
the cornea has not oceurred, or the membrane of Descemet or
the iris become involved, which is seldom the case, the prog-
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is more than eounterbalanced by the inereased injection which
attends the process of repair of the small incisions, and, by
the second day, the condition is the same as before scarifica-
tion. All ingrowing eyelashes should of course be plucked
out as soon and as often as they begin to seratch the globe.
Counter irritation is of no value ; in fact, blisters and setons
are fortunately becoming obsolete in ocular therapeuties.

General depletion, or local applications of leeches or of
Heurteloupe’s or other cupping apparatus, are useless in the
chronic stages of this affection : and in the earlier periods
they are ineflicient if other lucal means are neglected, and
unnecessary if these are judiciously employed. As many of
the patients are already suffering for want of suflicient and
proper food, it is of prime importance that they should have
a better regimen, as well as tonics, if needed. Zehender, in
his admirable * Lehvrbuch des Augenheilkunde,” expresses
precisely the results of my own experience when he says:
““The best means for destroying the granular formations con-
sists in a careful and periodically repeated stimulation of the
conjunctiva with such means as will ereate a slight inflam-
matory action, sufficient to excite the secretory functions,
producing a breaking down of the granulations and favoring
their absorption. This periodical stimulation must not be too
light, as its effect will be almost null ; but it must not be
too intense, as destruction and ulceration of the conjunctival
surface might thus be easily induced. That procedure must
be regarded as the best for attaining the desired end which
effects a cure slowly but with the most regularity and per-
manence, and with the least injury to the conjunctival stroct-
ure. Among the applications suitable for this purpose, the
crayon of coppersulphate has a wide reputation, and is al-
most universally employed.”

The crayon should be applied to the everted upper lid, and
may be rubbed more firmly over the surface of the granula-
tions than is necessary in catarrhal or follicular conjunctiv-
itis; the more chronic trachomatous affection both tolerat-
ing and needing a stronger touch with the astringent. The
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found to be well tolerated by the conjunctiva ; if, on the con-
trary, it is little felt and the case is a sluggish one, a stronger
solution is given.

Solutions of zinc acetate, copper sulphate, cadmium sul-
phate, or alum may sometimes be substituted, tentatively,
for the zine sulphate, to give possibly an impetus to the cure
by obtaining a fresh effect, or to satisfy the patient, who is
anxious, in these chronic cases, that something more should
be done to hasten his progress; but the effect of any of these
substitutes must be watched, and if this is not satisfactory
the use of the zinc should be resumed, because experience
has proved that though, from the conditions of the case, the
patient gains but very slowly, he is likely as a rule to im-
prove more rapidly under its influence than under other rem-
edies or with frequent changes of treatment.

Scarcely any curable affection of the eye is so great a strain
upon the patience of both the subject of the disease and his
physician as is this ; since in its chronic forms it persists so
obstinately, yielding only by nearly imperceptible degrees.
The rough, hard palpebral surface causes corneal injection
and ulceration, and these conditions react to aggravate the
trachoma which originated them ; calling for the most care-
ful exercise of skill to adapt the treatment precisely to the
existing situation. ;

If the secretion is copious, it may be removed by bathing
the eyes at intervals during the day, and should be prevented
from accumulating during the night by putting a very little
simple or rose-water ointment along the edges of the closed
lids at bed-time. Should the edges or skin of the lids become
excoriated by an abundant flow of seeretion, zine ointment
can be applied to the-affected surface to relieve and prevent
the renewal of this condition. Medicated ointments, of silver
nitrate or of various compounds of mercury, were formerly
much employed in ocular therapeutics; but their action
when put inside the lids is less easily graduated than that of
solutions, and in some instances becomes dangerous from
the accumulation of their active ingredients in caustic masses.
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Furthermore, if kept any time, they may grow rancid and
highly irritant, without the change having been observed.

Lead acetate, in powder or solution, had for a while an un-
deserved repute as a remedy for trachoma, especially among
Belgian military surgeons. The powder was dusted over the
palpebral conjunctiva, in the hope that the interstices be-
tween the granulations would be filled up by it, and thus a
smooth surface would come into contact with the cornea.

I have long maintained that all preparations of lead should
be stricken from the list of remedies which may be used in
the eye. There is no necessity for employing it, since every
benefit which is claimed to be derived from its use can be
obtained with more certainty from zinc sulphate, or some
other astringent which is not decomposed and deposited, as
is the lead acetate, if there happens to exist or to supervene
any corneal ulceration.

Silver nitrate, still considerably employed, seems to act,
whether used pure or mitigated by combination with potassa
nitrate, or in solutionsof various strength, as a pure stimu-
lant, with proportionally little astringent effect, and often
causes too great irritation to allow of its being recommended
for general use, though it may not be an unsafe remedy in
experienced hands.

Alum curds, though often harmless, have too much of the
nature of poultices, frequently becoming a source of mis-
chief by favoring ulceration of the cornea. Unless in quite
exceptional circumstances, such usually valueless applications
should not be advised, as there is already a popular disposi-
tion to resort to them on all oceasions, which should not be
- encouraged. Cold or warm compresses, sometimes useful in
acute conjunctivitis, afford no relief in chronic trachoma, but
are better replaced by cold or tepid ablutions with water, or
with water to which salt is added.

One means proposed by some authorities for the relief of
pannus of the cornea resulting from long-continued friction
of trachomatous lids, is inoculation of the eye with gonorrheeal
matter. Were this a sole and always effectual means of
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gerous and least amenable to treatment. General tonie
measures are advised for the support of the system and re-
moval of the diathesis; and as local means, the application
of iced compresses, to lessen the intense heat of the parts,
is generally approved. All unite in forbidding the use of
caustiecs. Anodynes and anti-febrile treatment are often re-
quired.

In one half the cases within my own experience success-
ful results were obtained. The treatment consisted of cold
compresses, frequent removal of so much of the false mem-
brane as could be readily detached, constant use of simple
cleansing applications and of the milder astringent collyria
of borax or alum, with an occasional touch inside the lids
with an alum crayon ; and later, when the discharges had as-
sumed a grayish blennorrheeie instead of plastic character,
licht touches with the crayon of copper sulphate.

CONJUNCTIVITIS OF NEW-BORN CHILDREN.

No disease is more fatal to the eyes, when neglected or
improperly managed, than the severe forms of conjunctivitis
in new-born children, ophthalmia neonatorum ; but, on the
other hand, none offers better results from judicious treat-
ment.

The fact that infants are frequently attacked, within a few
days after birth, by a mild form of catarrhal conjunetivitis,
which readily yields to the simplest means, or may even sub-
side without other treatment than attention to cleanliness,
has led nurses, and sometimes physicians themselves, to think
lightly of symptoms which manifest themselves in the eyes
of the newly born. Many practitioners have seen numer-
ous cases of this milder affection without having chaneed to
encounter the severer form : and when at length surprised
by this latter, they are, as it were, off their guard. Nurses
who observe a beginning of swelling of the lids, or even a
copious secretion, often think these symptoms of no impor-
tance, and omit to mention them to the physician, contenting
themselves with assuring the mother that they have often
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the symptoms abate, the cornea may usnally be seen, with-
out resort to the elevator, by separating the lids with the
fingers, but no pressure should be made upon the eyeball.
This careful watchfulness of the state of the cornea must be
continued till convalescence is well established, as its vitality
often becomes affected at a late period of the disease, after
having held out until this time, in consequence of its long-
continuned maceration in the abundant purulent secretion, or
from the pressure of the lids, or from impaired nutrition.
Assurance should therefore be obtained by inspection that
all 1s going on well, as over-confidence may result in great
disappointment, when it is too late to remedy the mischief
done.

Specific or irritating urethral or vaginal discharge brought
into contact with the eye duving parturition is probably a
frequent cause of this affection ; but it may also apparvently
be induced by other irritating substances, such as soap or
spirits entering the eyes during the first washing of the child,
or perhaps by mere exposure to cold and dampness. It is
needless to say that great care should be nsed in the first ab-
lutions, that nothing hurtful may enter the eyes. Where
there is any special reason to suspect danger of inoculation
from morbid secretions of the mother, the lids should at once
be carefully washed, if possible, before the child opens its
eyes.

Neglect of cleanliness, reliance on inefficient or dangerous
means, such as breast milk or poultices, and unduly harsh
treatment are equally to be avoided. We are able some-
times to cut short the attack, and in all cases may expect
a favorable termination, if the child is seen before fatal
changes have oceurred in the eye.

Foremost among therapeutic means must be placed the
maintenance of cleanliness: the eyes must be kept free
from the rapidly formed purulent fluids. Some even re-
gard this as the sole requisite treatment. It is certain that
if this is not faithfully and constantly done fatal results to
the eyes will probably ensue, whatever other remedies may
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in its substance. Near the insertions of the recti muscles the
anterior ;':iliﬁr}r arteries penetrate the eyeball.

In the anterior portion of the sclera, near the corneal
boundary, is found the canal of Schlemm, which forms a
continuous ring surrounding the anterior chamber and lying
in the inner layers of the sclera between the cornea and the
origin of the iris. It is lined with endothelium, and is sup-
posed to be connected with the anterior chamber, thus form-
ing one of the channels of exit for the aqueous humor; a few
small blood-vessels are also found in this region.

The inner surface of the sclera is covered with a fine en-
dothelium which lines the perichoroidal space, across which
pass the numerous blood-vessels and nerves which serve to
loosely bind the two membranes together.

Externally, the posterior surface of the selera, which forms
one wall of the lymph space between that membrane and
Tenon’s capsule, is covered with an endothelial layer. "The
anterior portion of the sclera has a loose'covering of epi-
scleral fibres which bind it to the conjunctiva, and this con-
nection becomes more dense as it approaches the margin of
the cornea.

SCLERITIS.

The sclera is comparatively insusceptible of inflammation ;
but a most troublesome and tedious and oftentimes danger-
ous affection, implicating the tissue lying between the sclera
and conjunctiva, just beyond the border of the cornea, and
termed epi-scleritis, is not unfrequently met with. TIts sub-
Jects are oftenest women who have a rheumatie diathesis,
or whose menstruation is in some respect abnormal ; but the
disease may affect those of either sex. Its affinity with
rheumatism is often shown in its disposition to recur in the
next year at the same season, or in subsequent years after the
first attack, or, in some cases, irregularly. That part of the
circum-corneal zone near the insertion of one of the recti
muscles, usually the externus or internus, is the favorite
initial seat of the disease. The surface about this point is
elevated, and a violet-colored sluggish congestion takes place,
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which remains indolent and limited to its original seat; or
extends so as even to involve the entire zone; or, without ex-
tending, may have periods of increase and of comparative sub-
sidence ; or may extend to the iris, with disposition to plas-
tic exndation ; or involve the peripheral or even the central
parts of the cornea, causing a peculiar interstitial opacity,
which does not wholly disappear by subsequent absorption.
During exacerbations there is often considerable pain and
photophobia, but at other times these symptoms are not ur-
gent. In slight cases, the raised nodules, but for their pur-
plish color, might almost be mistaken fov the papule formed
in the same positions in phlyctenular conjunctivitis.

If left to itself the disease may continue, with accessions
and remissions, for eight or nine months, even when not so
severe as to affect other contignous parts of the eye. In
extreme cases, involving the cornea or the iris, the pain is
aggravated and the prognosis made more uncertain by these
complications ; and they require watchinlness to prevent any
permanent injury of adjacent structures.

Till lately, palliation of the symptoms, rather than any
abbreviation of the disease, seemed to be all which could be
effected by therapeutic means. But recently, thanks espe-
cially to De Wecker, of Paris, the subcutaneous injection
of a few drops of a two per cent. solution of pilocarpine ni-
trate has been proved to exert a wonderfol influence in this
hitherto most intractable affection. Five or six, or more,
drops may be injected daily or three times a week into the
arm or leg; the amount and the frequency of the injection
being graduated according to its sialogogue and sudorific

~effect in individual cases. Flushing, heat, and perspiration,

with a copious flow of saliva, should follow within a few min-
utes after the injection ; these symptoms subsiding in twenty
or thirty minutes from their appearance. No subsequent
inconvenience is felt, unless the dose has been so large as to
produce nausea, which should be avoided. As slight scars
remain where the injection has been repeatedly made, the

leg rather than the arm may be the places selected, where it
T



















































































































































146 DISEASES OF THE EYE.

valescence. The patient may be directed to use it less fre-
quently, but to watch that the pupil does not become small.
When at length we find that the effect of one instillation
continues for a day or two, we may feel that the congestion
and irvitation of the iris has been relieved, and the mydriatie
is no longer necessary. It is well, however, to use it once
more, after a few days, to make sure that no adhesions are
being formed. The power of accommodation being para-
lyzed during the use of atropia, vision for small objects is
imperfect until its effect has passed off. If adhesions persist-
ingly resist the traction made upon them by the atropia,
it is generally useless to continue the dilatation very long
after the disappearance of active symptoms; but the pa-
tient should be cautioned as to the necessity of prompt at-
tention to the earliest manifestations of any new attack, so as,
if possible, to avert any increase of the synechize.
" Beyond the skillful use of mydriatics we have few re-
sources in the way of local application. All recent authors
agree as to the necessity of avoiding stimulants and astrin-
cgents ; which hold so useful a place in the treatment of con-
junctivitis. In iritis they do positive harm, irritating the ex-
ternal membranes, and thus adding to the congestion of the
eye, while they have no favorable influence upon the prinei-
pal disease. The secondary conjunctivitis which accompanies
iritis is to be regarded as a mere complication, which will
subside with the original disease, and as not requiring treat-
ment like a positive inflammation of that membrane. But
though lotions and mild collyria have little positive effect
upon the iritis, their use may be permitted if found grate-
ful and desirable. Tepid infusions of poppy capsules or of
opium, of rose leaves or tea, may be used as fomentations ;
or if the patient or his friends have a prejudice in favor of
mucilaginous infusions of quince seeds, sassafras pith, or
marshmallow root, even these are allowable, though the
gammy feeling about the lids after they have been used
makes them less eligible. Infusions of camomile flowers,
dear to the heart of many a good-wife, should only be used
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150 DISEASES OF THE EYE.

ing until considerable pupillary obstruction has taken place.
Attacks of syphilitic iritis are more dangerous, while pres-
ent, than the rheumatic form ; but onee recovered from, the
patient is generally safe from recurrence. A not unfrequent
complication occurs in the form of interstitial inflimmation
of the cornea.

Syphilitic eruptions are a usual concomitant of this affec-
tion. Alopecia, uleerations of the throat, and other evi-
dences of syphilitic eachexia are also not uncommon. The
frequency of these complications, though not justifying the
proverb, « Ubi iritis ibi syphilis,” shounld lead the physician
to satisfy himself as to the existence of any specific diathesis
in every suspicious-looking ease. If direct evidence is not
at the time perceptible, indirect questioning will generally
afford the desired information without compromising domes-
tic felicity in delicate circumstances. Iritis may show itself
in the primary or the later periods of lues, usually, however,
in the secondary or tertiary stages or in inhérited forms.

Even more pains must be taken in iritis syphilitica than
in other forms of iritis to preserve the pupil intact. BEarly
and continued dilatation is of the first importance, becaunse
the "deposition of organizable lymph is usually greatest
about the pupillary margin. Constitutional treatment for
the relief of the general cachexia naturally snggests itself,
but this need not necessarily be mercurial. Potassium iodide
is often very efficient and prompt in its action ; relieving the
symptoms tuto, cito et jucunde. The internal use of small
doses of mereury iodide and inunction with mercurial oint-
ment are serviceable methods of administration, if the prae-
titioner deems such alteratives necessary; but if otherwise,
he may safely venture to dispense with them, notwithstand-
ing old traditions in their favor.

Sedatives are of great value if pain is present, and should
be used pro re nata. Depletion is generally contra-indicated.
Counter irritation is in this, as in other ocular affections,
according to Stellwag von Carion, ** a relic of barbarism.”
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ing from neglected iritis. Here, the aqueouns secreted in the
posterior chamber no longer finds its way through the pupil,
to pass gradually through the cornea by endosmosis, and be
replaced by fresh secretion. It accumulates behind the iris,
and, unless this abnormal condition is at once relieved by an
operation for artificial pupil, we soon have an accession of
entirely new and destructive phenomena. The iris, which is
now firmly fastened at its pupillary margin, as well as at its
ciliary border, begins to bulge forward, its fibres become thin
from distention, and it gradunally forms a prominent ring of
discolored and disorganized tissue, which nearly obliterates
the anterior chamber, and comes to lie in contact with the
cornea. The pressure also acts backward upon the ciliary
body and processes, and the suspensory ligament and cap-
sule of the lens, cansing a slow form of inflammation with
plastic deposits in these parts. The lymph and uveal pig-
ment, which at first formed a mere annular union between
the edge of the pupil and the lens capsule, is expanded as a
continuous layer behind the whole extent of the iris, and
closely cements together the adjacent surfaces.so that at this
stage a successful iridectomy is nearly impossible. If this
operation is attempted, and a portion of the underlying false
membrane as well as of the iris is removed, the vitreous is
often found to have been replaced by a yellow serous fluid.
Ophthalmoscopic examination of the deeper parts of the eye
is of course impossible ; but the gradual diminution of light
perception indicates the progress of morbid changes in the
retina and choroid. This perception fades more and more,
and, with the lessened tension of the globe, marks the prog-
ress of yet further disorganization of the internal mem-
branes and of atrophy.

When irido-choroiditis has originated in the choroid or
the ciliary region from irritation excited by the presence of
a foreign body, by a eretaceous or displaced lens, or by a

separated retina, the iris does not form a bulging mass, de-

pressed at its centre, where its pupillary border is fastened
to the lens, but is everywhere crowded forward with and by
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felt ; and being then drawn back a little, the blades are
opened so widely as to include the ciliary nerves with the
opticus, and all these are then severed at a single stroke, or
more than one if needed. A bit of ice of lengthened form
may be passed along the course of the wound to check
hzemorrhage. The globe being thus freed in its mobility,
it is taken hold of with the forceps and turned outwards,
until the severed end of the optic nerve can be seen, and the
operator assurves himself that none of the ciliary branches
which are grouped around its entrance into the sclera have
escaped division. The eyeball is then returned to its posi-
tion, and the rectus internus may be reunited to the con-
junctiva near the cornea by a suture, to avoid strabismus ;
though this is often unnecessary. The central artery and
vein of the retina and some of the ciliary vessels are cat in
making the nerve seetion; and this ereates an instant and
frequently considerable flow of blood, which may perhaps be
checked by using a long bit of ice. Most of this does not
find its way throngh the external wound, but, on account
of the retraction of the divided vessels, is diffused into the
orbital cellular fissue, and causes a sudden and considerable
protrusion of the eyeball. This extravasation of blood is less-
ened by the use of Warlomont’s scissors, which crush as well
as divide the vessels; and it is reabsorbed within a few days;
but a portion of it often finds its way forward into the loose
cellular tissue of the lids, giving rise to a temporary ecchy-
mosis. Cold compresses are to be laid over the lids for a
day or two, but no compressive bandage should be applied ;
the globe itself, retained as it is by Tenon’s capsule and the
ocular muscles, affording sufficient compression to arrest
further effusion from the vessels. More pressure than is
thus obtained is dangerous to the globe, and might give rise
to suppurative inflammation, or, if the cornea is intact, to
ulceration of this part.

Notwithstanding some feeling of distention from the retro-
ocular heemorrhage, the patient generally experiences imme-
diate relief from the deep-seated and circum-orbital pain
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danger of sympathetic inflammation of the other eye as ex-
ists in cases of wounds of the ciliary region, or the lodgment
there of a foreign body. Considerable atrophy of the globe
ensues upon this process of elimination, but this is not so
complete as where its entire contents have been disorganized.

But where in such cases active symptoms are present, and
the history of the case affords probable evidence of the con-
tinued presence of a foreign substance within the globe, —
which evidence is made conclusive where we have a corneal
sear, with a hole in the iris behind the cicatrix of the cornea,
— it is safer to divide at once the optic and ciliary nerves
than to take the chance of an irido-eyelitis and possible sym-
pathetic affection of the other eye; such enervation being
substituted for the more serious operation of enucleation, and
being advisable where the surgeon is in doubt whether the
-expulsion of the foreign body will be accomplished by natu-
ral processes without danger.

Suppurative changes, apparently beginning in the choroid,
but quickly involving the retina, vitreous, and all the inter-
nal parts of the globe; and becoming a true ophthalmitis,
may follow chemical or other destructive injuries of the an-
terior parts, metastatic or embolic puerperal imflammation,
and even operations. If the transparent media remain clear
the pus may be seen causing a yellowish reflex at the fundas.
The rapid formation of purulent matter and increase of ten-
sion causes great suffering, and may even induce cerebral
symptoms. The sub-conjunctival, palpebral, and orbital
cellular tissne becomes infiltrated, giving rise to serous or
phlegmonous chemosis, which overlaps the cornea and im-
pedes by its volume the movements of the eye. Left to it-
self, the matter of this intra-ocular abscess generally makes
its way through the sclera, between the insertions of two of
the recti, or through the cornea.

As soon as the surgeon can satisfy himself of the actual
formation of pus within the globe, it should be at once evae-
uated, to shorten the duration of suffering. TIf its presence
is only suspected, delay and the use of anodynes is prudent ;
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needle armed with thread. A fold of conjunctiva is to be
raised with foreeps, and divided with the scissors close to the
cornea ; the division is then finished by passing the scis-
- sors completely around the cornea to separate the conjunctiva
and sub-conjunetival tissue from the globe, and preserve as
much as possible of these. The recti muscles are then in
turn drawn forward by the hook, and their tendons cut close
to the globe. The capsule of Tenon, and its auxiliary at-
tachments to the musecles, may be kept nearly intact, thus
subsequently affording better support and motion to an ar-
tificial eye. The globe is then strongly rotated outward
with fixation forceps, and the curved scissors are earried be-
hind the globe, from the inner angle, to sever the optie and
ciliary nerves and vessels. If there is a suspicion of possible
extension of any morbid growth along the optic nerve this
should be divided far back. The eyeball can then be drawn
out of the orbit, and the oblique muscles cut close to the
sclera. If the optic nerve has a diseased look, its cut end
should be sought for with the finger, seized with forceps, and
excised as deeply in the orbit as possible. Any masses in
the orbital cellular tissue, which look or feel as if diseased,
should be carefully extirpated. If the changes are more
extensive, all the intra-orbital tissues must, if necessary, be
removed, and chloride of zine paste applied to the perios-
teum, in case this seems to be implicated.

The optie nerve may be severed and the globe drawn for-
ward after section of but one or two of the recti, leaving the
others to be cut after evulsion of the globe; but previous
section of the four recti is to be preferred.

If the surrounding parts are healthy, and the globe only
is removed, the conjunctiva may be brought together at its
margin by a circular suture, drawing it up like the mouth
of a reticule. This helps to prevent continued hemorrhage,
by exerting a certain amount of compression, and favors
prompt healing and preservation of the greatest possible
amount of the orbital contents; and it also tends to prevent
the springing up of fungous growths at the bottom of the
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even slight symptoms attract his attention. DBeing gener-
ally past middle life, the patient perhaps observes that his
glasses no longer give him the accustomed aid in reading,
and if these are changed their insufficiency is soon again felt.
Next, he has periods of dim vision, continuing for minutes,
hours, or days ; most frequently recurring at some part of
the day, and especially toward evening. During these in-
tervals, objects appear as if seen through a cloud or thick
mist. At night, a lamp flame seems to be surrounded by an
iridescent halo. These disturbances of vision are often fol-
lowed by intermissions, with apparently perfect recovery of
sight ; but if the 1" is examined, it is, perhaps, even during
this intermission, found to be a little more than the normal,
though the ophthalmoscope may as yet detect no cupping of
the disc or other morbid change. The field of vision may or
may not be slightly contracted. Thus far no pain has been
experienced.

These conditions, which may or may not be observed by
patient or physician, continue a longer or shorter time; to
be succeeded, often with great suddenness, by an invasion of
violent symptoms. The hardness of the globe becomes
greatly increased; agonizing pain is felt, extending to and
along the circum-orbital branches of the fifth pair of nerves.
Vision is at once nearly extinguished, or, if still partially
retained, the field is concentrically narrowed. The cor-
nea loses its lustre, and the transparent media may be so
hazy that the fundus cannot be clearly seen, if at all, with
the ophthalmoscope. The crystalline lens is crowded for-
ward, causing dilatation and fixedness of the pupil and shal-
lowness of the anterior chamber. The anterior ciliary ves-
sels, in their course outside the sclera, are congested and
tortuous, The sensibility of the cornea is lessened, and it
may be touched with a probe or bit of paper almost without
exciting consciousness. If the media remain so clear as to
permit a view of the fundus, the retinal veins are seen to be
enlarged, congested, and sinuous, and the arteries perhaps
show pulsation, although the cupping of the disc may not
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months sometimes elapsing before vision is reéstablished. Tt
is best, in such conditions, not to make too sanguine prom-
ises to the patient as to the effect of iridectomy, as fre-
quently only a moderate gain in sight, or an arrest of fur-
ther impairment, or even merely relief from pain, is all
which ean be obtained or hoped for from our best efforts, in
cases which undoubtedly might have been fully restoved if
seen earlier,

The physician has another most important duty to fulfill.
Where one eve has been attacked, whether the issue is favor-
able or otherwise, there is probability, amounting nearly to
certainty, that glancoma will at some future time declare
itself in the other eye. This may oceur at various periods,
from days to years, most frequently at the end of a few
months. The friends, but, if possible, not the patient, should
-be informed of this danger; for, since grief and anxiety
are strongly predisposing causes, the mere knowledge of a
probable liability to it might induce an attack in the second
eye. The physician should thevefore speak cheerfully to his
patient, as to the sufficiency of the remaining eye for all
visual purposes, ete, but should find oceasion to warn some
one of the family or friends to be on the watch for any pre-
monitory signs, which should be carefully explained to them,’
in order that they lose no time before applying for advice,
so that aid may be given at once when it becomes necessary.

If an eye which has manifested signs of an incipient glau-
coma is seen during a remission of acute symptoms, we can
generally find evidence of the nature of the disease in a slight
concentric limitation of the field of vision or loss of percep-
tion towards the nasal side. inereased tension, and exeava-
tion of the disc. If this is the first eye attacked 1t may be
expedient to poestpone operating, but such a patient must be
closely watched, in order that iridectomy may be instantly
done when the disease makes its almost certain reappear-
ance. If the person cannot be thus under observation and
within easy reach of professional aid, immediate iridectomy
should be advised, notwithstanding the absence of urgent
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Large losses of blood after parturition, or otherwise, are
occasionally followed by sudden incurable blindness, with
subsequent atvophy of the optic discs, Wounds or contu-
sions of the supra-orbital branch of the fifth pair, from blows
upon the orbital ridge, were supposed to cause the same re-
sult, by some unexplained reflex action; but it appears, from
recent observations, that, in such cases, the actual lesion af-
fecting the eye is fracture of the thin bony parietes near the
optic foramen ; thus wounding or compressing the nerve it-
self, and ultimately causing atrophy. Compression of the
nerve and its vessels by deep-seated abscess within the orbit,
as a consequence of severe erysipelas, leads to a sudden ex-
tinction of sight and subsequent atrophy. It also involves
danger of infiltration of pus toward the brain.

In the early stages of cerebral or spinal amaurosis, the

_ophthalmoscope shows the preliminary, and later the ulti-
mate, changes of the papilla, which have been described as
atrophy of the dise on a previous page. 'Where the symp-
toms have a cerebral origin, the pupil is usually large after
the changes are complete; whereas in spinal affections, or
locomotor ataxia, we most frequently have contraction of the
pupil, which, moreover, as first observed by Argyll Robert-
son, is not affected by the action of light, but contracts and
expands during accommodation. If both eyes have absolute
amaurosis, the pupils do not respond to the influence of light.
Phosphenes, crescentic spots of light appearing in a normal
eye when the eyeball is pressed upon, are generally wanting.

The aspect of a person hopelessly blind from amaurosis is
peculiar. He walks with head erect or thrown back, lifting
his feet high ; and does not appear to be searching his way,
as in blindness from cataract. In partial amaurosis vision is
usually best on a clear day. In cataract it is the reverse.

Taken in connection with the degree of obvious change in
the dise, the extent to which the field of vision is limited of-
fers important indications for prognosis. If central vision is
lessened, with no corresponding loss of power in the pe-
riphery of the retina, the chance of recovery is better than
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ete., which do not tend to amaurosis. Enfeebled vision may
also occur during ‘econvalescence from exhausting diseases,
during or after pregnancy or lactation, or from uremic and
possibly from lead poisoning. Temporary loss of accommo-
dative power after diphtheria, scarlatina, or measles causes
amblyopia, particularly in hyperopic eyes.

The perceptive power in one eye is also diminished, and
even nearly lost, by lack of consonant use with the other
eye ; as in cases of marked refractive differences in the two
eyes, or where one eye is disused because of deviation of its
visual axis, as in strabismus. In these cases the eye may be
said to unconsciously give up attempts to take part in vision,
and disregards images which do not fall npon a part of its
retina which corresponds to the point where the image is
formed in the better eye. No atrophy or other important

struetural change is discernible with the ophthalmoscope.

But total disuse of an eye for years where rays do not reach
the retina, as in eases of cataract, does not impair its visual
power. I have myself restored good vision by extraction of
cataract, in one case after thirty, in another after eighty-four,
years of suspension of function. The patient last referred to
had his eye struck by a stone at the age of ten years, and
the resulting cataract continued to eclipse his sight until the
age of ninety-four, when he consulted me for incurable neu-
ritis of the other eye. He was again able to read with the
first eye, notwithstanding its long disuse, after the remowval
of its cataract.

The prognosis and treatment of these forms of amblyopia
varies according to their ®tiology. If arising from defects of
refraction, these may be corrected by glasses. If from opae-
ities, vision will improve if these can be absorbed; or the
place of the pupil can be changed, if need be, by operation.
Complete convalescence often reéstablishes vision enfeebled
by disease. The termination of gestation is generally, but
not invariably, soon followed by recovery of sight, which for
a time had been nearly totally lost. When amblyopia has
only supervened during lactation, tonies are often useful, but
weaning the child ppay become expedient.
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of less importance in fixing the time for surgical interven-
tion.

Those who have nuclear cataract, with but slight cortical
changes, see best in a moderate light, and with the eyes
shaded ; and their vision can often be materially improved,
for a time, by keeping the pupil dilated by atropia, thus al-
lowing objects to be seen through the transparent border of
the lens. Should this means be employed stronger glasses
will be needed for seeing small objects, to compensate for
the suspension of accommodation by the atropia. Those
having only the opaque stri@ of cortical cataract frequently
see objects, the moon for instance, multiplied, several images
being formed from pencils of rays passing between the radii.
To persons affected with cataract, bright objects, such as the
flame of a lamp, seem hazy, but much enlarged, as if sur-
rounded by a halo; but this is a fog-like mistiness, without
the iridescent rays seen in glaucoma when looking at a light.

Great differences exist as to the development of cataracts.
In some cases their course is uniform and perhaps very
slow ; in others gradual but more rapid ; in yet others a con-
siderable period of slow change is terminated by a sudden
increase of opacity, and the patient, who for months or years
had experienced only an almost imperceptibly gradual fail-
ure of vision, becomes within a day or two so blind as only
to distinguish light. Having appeared in one eye, cataract
may be expected to eventually manifest itself in the other;
but a long interval, even many years in exceptional in-
stances, may elapse before the second eye shows traces of
the disease. Nothing in the aspect of the first eye ena-
bles us to make an exact prognosis as to the time of devel-
opment of cataract in the other. Distant objects generally
are sooner indistinet than those near at hand. Sometimes
there is an apparent myopia, owing to as yet undetermined
changes in the lens, which increase its index of refraction,
and concave glasses assist the eye in far vision. These
changes may probably be due, in part at least, to an acces-
sion of cholesterine in the lens substance. Oeccasionally,
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of the eataract unlikely or impossible, can thus be detected,
and both patient and surgeon spared the anxieties and disap-
pointments of a useless operation. DBy painstaking, a suffi-
ciently good view of the fundus may often be had, even
when the loss of transparency in the lens is already consid-
erable. If the cloudiness has gone too far to admit of this,
the probable state of the fundus should be investigated by
ascertaining whether the eye is still capable of discerning
light objects, and by testing the perceptive power in all
parts of the visual field by means of a candle moved before
the eye at a distance of twelve or fifteen inches, in a dark-
ened room.

No age is so advanced that an operation is inexpedient,
provided the general health and the ocular conditions are
good. I have operated on four persons between ninety and
ninety-five years of age, three of whom recovered good vision
for reading. Operations for cataract may be done at any
season of the year, if the patient can be made comfortable
and protected against extremes of temperature. Very hot
weather 1s not favorable, because 1t causes restlessness after
the operation. .

Some authorities advise operating on but one eye at a
time, on the ground that if the result is unfortunate a dif-
ferent method may be adopted for the other eye. DBut any
possible advantages in this respect are counterbalanced by
the less hopefulness of the patient in submitting to an opera-
tion after the loss of one eye. Oftentimes he absolutely
refuses to have a second operation, although there may be
scarcely a doubt of its success ; whereas, if the two eyes were
operated on at the same time, he would not only have a
double chance of vision, but if, as could reasonably be ex-
pected, both eyes recovered their sight, he would be so much
the more benefited. '

We are often asked, What are the prospects of success?
— and can assure the patient that since the adoption of im-
proved modes of operating the danger of failure is compara-
tively very small. More than nine cases in ten should result
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patient cannot harmonize vision of this eye with that of the
other, and except for certain distances, and when he looks
directly through the centre of his glass, the image in the
operated eye confuses rather than assists him. In fact he
often actually sees better if he covers this eye and uses only
the other, even when this is already partially obscured by
commeneing cataract. As a rule, thevefore, it is best to
wait until vision is sensibly diminished in the second eye,
though it is not necessary to await complete helplessness.
Exceptions, however, oceur : where a person is going to a
distant place, and at a future time cannot have the services
of a skillful operator; or where, on account of the conspicn-
ous appearance of the cataract, a person wishes, for cosmetic
reasons, to have it removed, even if this is to result in some
inconveniences of vision.

CONGENITAL CATARACT.

Congenital cataract may appear in two forms, either of
which may for a time pass undetected. This is especially
true of the lamellar variety, since, unless extensive, it does
not greatly interfere with sight.

In lamellar forms, an opacity occupies apparently the cen-
tre of a lens, the margin and outer layers of which remain
clear. But if this eloudiness is closely observed, it is seen fo
be everywhere uniform, and not denser at its very centre, as
would be the case were the entire nucleus affected; it is
thus evident that only layers intermediate between the sur-
face and the centre of the lens are involved, both the outer
and the nuclear portions continuing transparent. The opac-
ity is usually sharply defined, appearing like an inner gray-
ish lens inclosed in a transparent medium ; but fine radii of
opacity sometimes extend through the cortex as far as the
capsule. Occasionally, small spots, whiter than the rest, are
seen in the cloudy layers, or fine dots are scattered in the
cortical parts. This abnormal state may be congenital, or
may first appear in childhood. Rachitis has been regarded
by some as a predisposing cause. The clearness of vision
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sight behind the iris. One would expect such conditions to
be a frequent source of eyelitis, but experience proves that
this occurs but rarely ; these disorganized eyes being very.
tolerant of what would excite destructive processes in a
healthy eye. Operative interference in such cases is there-
fore not to be resorted to unless active symptoms supervene.

Cataract may appear, in a special forin, as a secondary al-
teration, in eyes already disorganized by glaucoma. Such
cataracts have a sea-green or greenish-white aspect, are usu-
ally pushed against the atrophied iris and the cornea, and
are accompanied by great hardness of the globe and loss of
all light perception, and sometimes also by vesication of the
epithelial layer of the cornea. No operation is admissible,
unless for relief of acute or lingering pain, when recourse
can be had to enervation.

CAPSULAR AND PYRAMIDAL CATARACT.

The many varieties of capsular cataract formerly deseribed
were for the most part peculiarities of change in the cortical
layer of the lens itself, and really only infrequently occupy
the capsule. DBut limited opacities, distinet from the pig-
ment deposits, sometimes form upon the capsule in iritis at- |
tended with synechize, or when perforation of the cornea has !
occurred in ophthalmia neonatorum. These arve rather to
be regarded as false than as true cataract. When the lens,
after the anterior chamber has been emptied by perforation,
lies in contact with the cornea, the plastic lvmph poured
out to close the aperture is also partially deposited on the
lens capsule, and remains there as a white conical mass when
closure of the perforation has reéstablished the anterior
chamber and separated the lens and cornea. Another form
of central whitish opacity, anterior polar cataraét, resembling
the appearance which would be exhibited if a cone were in-
verted within the capsule, is now and then seen in the lens,
where there is no sear of perforation. It is supposed that
this is the effeet of soie arrest of development during intra-
uterine life, rather than of any inflammation of contiguous
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agent for the production of complete insensibility. Chloro-
form is unquestionably sometimes, though not very often,
fatal; and unfortunately it is so in the healthiest subjects,
and withont any timely warning of danger. Other objec-
tions apply to various articles which have from time to time
been proposed as substitutes. The mode of inducing uncon-
sciousness by means of ether is by no means a matter of in-
difference. Properly administered it causes litfle annoyance
to the patient, and its quantity may be so small that there
is little risk of unpleasant effects during or subsequent to the
operation. There are advantages in having the patient ab-
stain from food and from much drink for some hours before
the operation, as emesis is thus less likely to occur during or
after the anwmsthesia. The neck and chest must be free from
tight clothing. No other apparatus is needed than a napkin
folded in the form of a cone, in which is placed a moistened
sponge, whereon the ether may be freely poured. Air en-
tering at the summit of the cone becomes saturated with
ether vapor. The open end of the cone should be closely
held to the face, covering the mouth and nose, so as not to
admit mueh air in this divection. At first, and until the pa-
tient has taken a few inspirations, the exclusion of other air
than that which has passed through the sponge need not be
too rigidly insisted on ; but soon after this, and especially
with children, rapid substitution of air charged with the
ether vapor for the atmospheric air is not only safe, but ae-
complishes the insensibility mueh more quickly and pleas-
antly. As a rule, a young child will not inhale the vapor
voluntarily ; but if he is held for a few seconds, and not per-
mitted to push away the sponge, the momentary struggle is
quickly succeeded by quiet sleep and entire unconsciousness.
If, on the contrary, his resistance is partially yielded to, and
he is allowed to inspire air freely, it is a long time before he
is overcome by the ether ; he has far more, because prolonged,
discomfort ; he inhales a much larger amount of ether ; and
the return to sensibility is proportionally slower, and often
accompanied by nausea and vomiting. At the point of semi-
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sufficiently to allow an easy exit of the lens. This incision
is made easier by pressing with a curette upon the globe to

render the capsule more tense. The cystitome being with-

drawn, gentle pressure is made with a curette at that part of
the sclera which is beyond the lower margin of the lens, which
should then slowly make its way through the pupil and the
corneal wound. Suddenness of expulsion must be carefully
avoided. Should the size of the lens prevent its easy exit, a
second curette may be used to slightly depress the posterior
lip of the corneal wound, and facilitate its escape. If por-
tions of cortical substance are separated from the nucleus and
remain behind, they are to be brought into the pupil and ex-
pelled by gentle friction upon the cornea with a finger placed
upon the upper lid ; or, after a few minutes, when the aque-
ous has been re-secreted, they may flow out if the wound is
pressed open, or may be carefully lifted out with the curette.
No fragments of the lens or hernia of the iris should be left
between the edges of the wound, which should be in perfect
apposition before the lids are closed. Should the corneal flap
be accidentally everted, it must be replaced.

I have found a single suture at the centre of the flap,
made with a delicate needle one fourth of an inch long and
a single strand of silk, a very serviceable means of promot-

ing immediate union, which 1s of such great importance in

all methods of operation by extraction.

A drop or two of a solution of pilocarpine nitrate or chlor-
hydrate may be applied, with advantage, to contract the iris
and prevent hernia.

Various dressings have been used after operation. Both
eyes should be covered. Sichel employed narrow strips of
isinglass plaster, erossed upon the lids in the form of the let-
ter X, without bandages, keeping the patient in a darkened
room, and leaving the strips undisturbed for some days, if all
went on apparently well. DBandages in some form ave gen-
erally used at present. I usually place over the eyes a strip
of soft cotton or linen cut in the shape of a pair of specta-
cles, but larger. Upon this is placed a layer of the fine
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necessary, with his middle finger or the forceps. The needle

is introduced at the temporal side of the cornea, a little way
from its margin, and earried toward the lens, the capsule of
which is then carefully and not too largely divided by a
linear or erucial inecision.  Unless the lens substance is very
soft it is usually best to leave it undisturbed, to be slowly
dissolved by the aqueous. Should it prove to be as soft as
card it may be partially disintegrated by a rotatory move-
ment of the needle upon its axis; and should flakes of lens
exude from the capsule some of them may perhaps be pushed
with the needle into the anterior chamber. The instrument
is withdrawn, and atropia is instilled to continue the dilata-
tion of the pupil. The patient should be secluded from
much light, and a cold compress laid upon the eye; or, if
the patient is a young child, who is annoyed by any unusual
covering, all dressings may be omitted. In case of infants
the atropia solution should not exceed two grains to the
ounce ; otherwise toxic effects may follow. Its use should
be continued daily or oftener, pro re nata, to maintain my-
driasis. If the capsule has been largely cut, rapid expan-
sion of the lens is likely to ocenr as the aqueous comes into
contact with it ; and flocculi protrude thirough the capsular
opening and the pupil, to be more or less quickly dissolved,
or to fall into the anterior chamber, giving place to fresh
masses. Oceasionally this sudden change of conditions in
the lens and aquneous is accompanied by severe nausea and
vomiting, and sometimes by pain, continning for twenty-four
hours or longer. If the capsular aperture is smaller, these
changes may not at any time be very conspicuous; but ab-
sorption goes on more slowly within the capsule until the
lens is all taken up.

After the lenticular mass has been much lessened by these
means, a second operation may be done if only a very slow
progress is apparent, or if the patient or his friends are
anxious to hasten the result. At this time the rest of the
lens may be entirely broken up, or it may only be more sub-
divided, as thought prudent. It must be borne in mind that
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mation, and are often associated with the chronic choroidal
alterations, in the form of posterior staphyloma, which so gen-
erally accompany high degrees of near-sightedness. They
also result from haemorrhagic effusion into its tissue. Soft-
ening of the vitreous usually coexists with these changes.
Vision is more or less affected, according to the amount of
opacity ; and in case of sudden effusion, or of an acute glau-
comatous attack, it may at the moment be nearly abolished.

Where the disease is less acute, the patient complains of '

fixed or movable spots before his eyes, oftentimes thrown
upward if the eye is turned in this direction, and then sail-
ing slowly down across the visual field. If, when at vest,
these are in the axis of vision, the sight is sometimes bet-
tered for the moment by such movements, which displace
them. In other cases, the person complains in a general
way of enfeebled sight, without having observed these spots
as distinct phenomena, though they are revealed by the oph-
thalmoscope. When found in connection with other mor-
bid changes, they make the prognosis more grave. If seen
in myopic or other chronic alterations of the fundus, they
should serve as an additional warning against congestion of
the circulation by over-use of the eyes, or by over-exertion.
Separation of the retina from the choroid is now and
then a sequel of vitreous disease ; not, perhaps, so often from

the traction or shrinking of fibrous bands which have formed

in the vitreous as from the continued influence of other con-
ditions of the fundus.

Opacities of the vitreous are best seen by the aid of the
ophthalmoscopic mirror, without the object-glass. They ap-
pear as dark filaments or flocenli, more or less dense, and of
various size and number; occupying positions nearer or far-
ther from the fundus, and differing greatly as to their mobil-
ity. Sometimes they are detected only by ecareful search
with the ophthalmoscope, and after several movements of the
eye to bring them into the field ; in other cases they are nu-
merous and easily perceived. To bring them into view, the
patient is told to turn his eye downward and then suddenly
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not so much doubled as confusedly blended ; but this effect
is increased by fatigue or illness, which still further weaken
the innervation. Great relief from this confusion is obtained
by closing or covering one eye.

Paralysis of the muscles is distinguishable from the want
of harmonious action occurring in strabismus by the fact that
the secondary deviation of the sound eye, when this is cov-
ered and the other eye is caused to make an attempt to use
the paralyzed muscle, is greater than the primary deviation
of the affected eye ; whereas in strabismus they are equal.
The effort to contract causes a consentaneous action in the
corresponding muscle of the opposite eye, according to the
law of muscular consciousness which makes these two recti
act together as one pair. For instance, if the sixth pair of
the right eye be paralyzed, so that the right external rectus
has lost its power, we have a primary deviation inward of
the right eye when a distant object is looked at ; but if the
left or sound eye be covered with a sereen, and the patient
is directed to fix the same object with his affected eye, a see-
ondary deviation will oceur inward in the sound eye, which
will be greater than the primary convergence of the other
eye. The ineffectual effort of the paralyzed externus being
greater than would normally be necessary to give a certain
degree of rotation, causes a similar excess of action in the
rectus internus of the fellow eye, and a resulting greater
movement of convergence.

Rays entering the deviated eye may be so clmnged in di-
rection, by means of a prism, that they fall on the part of
the retina which corresponds to the place of the image in
the sound eye, and double vision is thus obviated. This
means may be useful in making a diagnosis; but, as rays, to
be thus ecorrectly refracted, must fall in a certain direction
upon the prism, it is not practically available for ordinary
wear, as the patient cannot keep his head always in the
needful position.

If paralysis continues for some time, the opposing muscle

may become actually contracted by absence of antagonism.
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thesis should be used when indicated. Other treatment
has little therapeutic value, but mild, stimulating applica-
tions about the orbit may be preseribed. The prognosis is
generally favorable in the peripheral paralyses, thongh many
weeks often pass before complete recovery of power. In the
rare cases, where the simultaneous implication of other of
the motor nerves or evident cerebral symptoms denote a
central lesion rather than a peripheral loss of function, the
prognosis is graver, thongh recovery is by no means impossi-
ble, especially in syphilitic cases. :

One or more divisions of the motorins are sometimes af-
fected without loss of power in the other branches.

The inferior oblique is rarely, if ever, solely involved. Pa-
ralysis of the superior rectus is the least inconvenient of all
the suspensions of muscular motility, inasmuch as rotation
upward is relatively seldom called for. When it oceurs,
there is slight divergence, from the action of the inferior
oblique, when the eye is turned upward, the crossed double
image is above that in the fellow eye, and the images are
inclined outward from each other. These are more widely
separated in height as the eye looks outward, and more in-
clined when it is turned inward.

Where the inferior rectus is paralyzed the patient has
much annoyance in walking, from the loss of power of direct-
ing the eye downward. The diplopia is crossed, the false
image appears lower than that of the other eve, and the
images converge toward each other at their upper part.

Paralysis of the rectus internus causes divergent squint
and erossed diplopia, but, except in the oblique rotations, no
inclining of the vertical meridians.

PARALYSIS OF THE FOURTH NERVE. "

Like the sixth, the fourth nerve, — trochlearis, patheticus,
— supplies but a single muscle, the superior oblique. Its
paralysis is more rare than that of the third or the sixth.
When the eye looks at objects a little above the horizontal
meridian there is no deviation, but when the object is below
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INSUFFICIERCY OF THE RECTI INTERNL

The rectus internus has an importance altogether beyond
that of its mere function as one of the motor muscles of the
eye, since, by its indispensable aid, one of the most essential
acts of vision, the accommodation for near objects, is accom-
plished. ]

The insufficiency now to be described is not the effect of
paralysis. The movements of the muscle, for a time, are nor-
mal in guickness, in extent, and in their cobrdination with
the action of the internus of the opposite eye. DBut after a
certain period of close application to near vision, the inner-
vating power becomes temporarily exhausted or enfeebled,
and the muscle is no longer capable of keeping up the re-
quired degree of convergence of the eye. This fatigue of
nervous and muscular function causes a sensation of strain,
if the visual effort is continued, and i1s termed musecular as-
thenopia. The patient complains that after continuous read-
ing or writing the characters on the page are blurred and run
together, and this confusion gradually increases, till work
with the eyes ean be pursued no longer. These symptoms
are accompanied by a dull pain and tension, generally first
felt at the inner angle near the insertion of the internus,
and afterwards extending through the eyeball and to the
frontal region. These phenomena disappear after a greater
or less interval of rest, to be again manifested after another
prolonged use of the eyes in near vision. If the attempt is
made to continue reading after the visual sensations have
become thus confused, the letters grow still less distinet or
appear doubled ; and patients are often conscious that to
avoid this diplopia they are involuntarily using only one eye,
allowing the other to turn outward far enough to relinquish
its share in vision ; the image in the diverging eye being
then formed so far from the macula lutea and so faint that
it does not send a distinet impression to the sensorium.
Thus, or by covering the weaker eye, these persons are ena-
bled to continue work for some time longer with less dis-
comfort,
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on small objects, is not seldom observed at the outset of the
affection ; and it may continue thus awhile, when the accom-
modative power in the ciliary muscle, lessened by insufficient
nervous stimulus, does not effect the requisite changes of
form in the erystalline lens, and must be supplemented by
the instinctive auxiliary action of the internal recti.

Alternating strabismus, where either eye deviates by turns,
is not uncommon., Here the visual power does not become
impaired to the same extent as in ordinary squint, since each
eye is successively brought into use.

An apparent strablsmus, on aceount of an unusually great
inclination of the visual line to the optic axis drawn through
the centre of the cornea, is sometimes observed. In hyper-
metropes this apparent strabismus is divergent, giving to the
eyes an expression as if the person were, as we say, lost in
thought.

It was formerly supposed that strabismus was often con-
genital, or that it arose from a constant attraction of a young
child’s eyes toward an object always in the same position, or
ensued from imitation of others who squinted, or was a di-
rect effect of some disease of childhood. It was therefore
believed that it would disappear as the influence of these
agencies was lessened. We now know that these were erro-
neous opinions, and that, though supervening about the pe-
riod when a child begins to look closely at things, strabismus.
is generally, at the outset, only a symptom resulting from
certain refractive conditions; although, when actually estab-
lished, it becomes in its turn the cause of other optical de-
fects and often of great deterioration of visual power.

It is to Professor Donders that we owe the discovery that
convergent strabismus is nearly always a consequence of hy-
permetropia, and divergent strabismus a sequel of myopia.
In thus scientifically demonstrating the stiology of this affee-
tion he proved the futility of former methods of treatment,
and at the same time determined laws, according to which
optical means or operative measures should be employed.

In a few exceptional cases permanent deviation may result
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and sclera, prevent much retraction after the tendon is cut,
as well as an abnormal protrusion of the globe, and even
before reunion is established exercise a certain amount of
converging motive power. The causes of a bad result in
some of the older operations were the too free division of
these auxiliary fibrous and ecellular connections, or perhaps
the section of the muscle itself instead of its tendinous ex-
tremity ; thereby causing complete retraction of the divided
muscle into the orbital tissues, and hindering its reattach-
ment to the globe; giving rise to divergent strabismus from
the unopposed action of the rectus externus, and creating a
greater deformity than that originally present. Onece oceur-
ring, such consequences can only be remedied by an opera-
tion for readjustment, which will be hereafter deseribed.
When consciousness is recovered, we measure the position
and mobility of the eye, so that we may judge as to the ap-
“parent effect and probable ultimate result of the operation ;
and, if these seem likely to be insufficient, may at once do
anything which is needed to complete it. If an object is
brought within six or eight inches, the operated eye should
be able to converge slightly toward it, or at least to remain
with the axis directed forward. If it now diverges, the

divergence will tend to become, u]timﬂtelj*, still greater; a -

suture should therefore be passed through the conjunetiva,
to bring the tendon, which has a certain degree of connection
with this membrane, nearer to its former insertion than it
will be if left to itself, thus limiting in some measure the
effect of the operation. This suture may be left in place
two or three days, till reunion of the tendon has taken place.
If, after section of the tendon in one eye, the correction seems
to be sufficient, it is best not to operate at that time on the
second eye. Where the inward deviation is less than three
lines in amount, an operation on one eye, with, or perhaps
without, subsequent optical assistance, may suffice. Shonld
the second eye apparently need rectification, this should be
deferred for at least a few days, till the effect already gained
can be definitely determined; as parallelism is sometimes ob-
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images distinet, encourage efforts to maintain binoeunlar vis-
ion, and thus keep up the proper direction of the optic axes.

Section of the external rectus is performed in the same
manner as in dividing the tendon of the internus, except that,
on account of its insertion being broader and farther from
the corneal margin, the strabismus hook must be carried
farther back to seize the muscle,

REATTACHMENT OF A MUSCLE.

When, on account of division of the musele itself instead
of its tendon, or from any other cause, the operation for stra-
bismus convergens has been followed by non-union of the
internal rectus muscle with the sclera, or by its reuniting too
far bacl ; much eversion of the globe, from unopposed action
of the externus, takes the place of the previous convergent
squint. To remedy this secondary deviation it is necessary i

~to search for and set forward the misplaced muscle.

A vertical incision is made in the conjunctiva nearly over
the place of former insertion of the tendon, and the conjune-
tiva is separated from the globe, in a divection toward the
caruncle, by careful use of fine scissors. If, as is usually the
case, the musele has retracted into the orbital cellular tissue
and formed adhesions with it, or if it has connected itself
with the conjunctiva or the sclera, it must be completely de-
tached from its surroundings; care being taken that in so
doing the pale and partially atrophied muscle is not cut, and
thus still further shortened. The muscle being thus sepa-
rated from adjoining parts, the second step of the operation
is section of the external rectus, so that its action may be
suspended during the reuniting of the internus. A suture
thread, with a needle at each extremity, is now to be passed
vertically throngh the whole breadth of the recovered mus-
cle, and the needles are then carried through the edge of the
conjunctival wound close to the corneal margin, so as to in-
clude a considerable extent of conjunctiva; one end of the
thread corresponding to the lower, the other to the upper,
edge of the muscle, which is now to be drawn forward and
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tres, and produce there sensations corresponding to the up-
right outward projection of those images.

In a normal eye at rest the retina is so placed, at the
prineipal foeus of the refractive media, that virtually paral-
lel rays, such as come from objects at an infinite distance,
are concentrated upon its layer of rods and cones, and form
there a small veal image, without change of condition or po-
sition of the eye or of the object seen. In practice, objects
beyond eighteen feet from the eye are regarded as at infin-
ity, the rays coming from these being so slightly divergent
as to be in effect parallel.

Eyes which have this normal refractive power are termed
emmetropie. Those which vary from this form, so that in a
state of rest the retina is no longer at the principal focus for
parallel rays, are ametropic.

The axis of the dioptric system which comprises all the
refracting media, or optic azis, is a line drawn from the cen-
tre of the cornea to a point midway between the macula
lutea and the optic dise. This differs slightly in direction
from the visual azis, which is a line drawn from the object
looked at, through the nodal point of the eye, to the macula
lutea. The visual and optic axes cross each other at the
nodal point, at a small angle varying according to the re-
fractive condition. This is termed the angle alpha. At
the cornea the visual line lies toward the inner side of the
optic axis, At the macula it lies toward the outer side.
The visual angle is determined by the size and distance of
objects, and is the angle which the rays from the opposite
edges of an object make with each other at the nodal point
of the eye.

Every convex lens and every more complicated dioptrie
system has a principal focus, at which rays parallel to its
axis, coming from what we term infinity, intersect. The
distance of this point of intersection from the optieal cen-
tre of the lens is the focal distance or length, when the
index of refraction is 1.5/, and corresponds very nearly with
the radius of curvature of the lens. The anterior and pos-
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dering rays derived from them parallel, by means of refract-
ing glasses, before they enter the eye; but this would require
a lens of different focal power for each slight variation in
distance of the object. The only other conditions which
would admit of distinet vision at short distances, from which
only diverging rays are received, would be a change in the
position of the retina, or a change in the optical constants
of the refractive media. This latter constitutes the wonder-
ful provision by which emmetropic eyes are enabled to adapt
themselves, instantly and without conscious volition, for vis-
ion of far or near things, and by which, moreover, ame-
tropic eyes can compensate, to a certain degree, for their
imperfections of construction. This faculty of the eye thus
involuntarily or voluntarily to change its refractive condition
is termed the power of accommodation (A). It is now con-

Fic. 23. Diagram illustrating the physiology of accommodation in the emmetropic
or normal EYeE.

The upper half of this diagram represents an emmetropic eye in a state of
rest, the lower half in a state of full accommodation for the near point A.
The only difference in the refractive media is in the erystalline, which in the
‘lower half of the figure is shown thicker and more sharply curved than in the
upper half. In the upper half is shown a bundle of parallel rays which un-
dergo successive refractions at the cornea and the two surfaces of the crystal-
line, so as finally to converze to a focus and thus form an image upon the retina
N. In this condition of the eye divergent rays, as from the point A, and indi-
cated by the upper detted line, are not brought to a focus ujon the retina, but
tend to converge to a peint farther back, as to A", thus forming upon the ret-
ina N a vague circle of dispersion, rmtcad of the clearly defined image which
is essential to perfect vision.

In the lower half of the diagram is shown a pencil of divergent rays, ema-
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ceded that this change is accomplished through action of
the ciliary muscle, — the tensor choroidex of Briicke, —
upon the crystalline lens ; increasing the convexity of its an-
terior, and to a slight extent also of its posterior, surface,
and thus enhancing its refractive power.

The exercise of accommodation enables an eye to see ob-
jects clearly at all distances between its far point, punctum
remotum (p. r.), which in emmetropic eyes is at infinity
(%), and its near point, punctum proximum (p. p.), which
is within a few inches from the eye.

nating from a near point, A. These divergent rays, having undergone partial
refraction in passing through the cornea, are again very strongly refracted by
the sharply curved cryvstalline, so as finally to converge to a focus on the retina
at N. Less divergent rays, or parallel rays, as indicated by the lower dotted
line, are, under the same conditions, refracted so strongly as to converge to a
point in front of the retina, as at A’, a result wholly incompatible with distinet
vision. The point A, representing the nearest point of distinet vision, is ealled
the near point, punctum proximar (p).

It follows, therefore, that in a state of rest the emmetropic eve can see dis-
tant objects only, and the same eve in active accommodation 1s fitted only for
near visiou.

Fic. 24. Diagram showing the relative condition of the eyve when at rest and in
strong accommodation (after Kramer and Helmhboltz, the anatomy after Arlt).

The right-hand half of the diagram represents the eye in a state of rest, the
left in full accommodation for near vision, the relative curvature of the crys-
talline on the two sides corresponding quite accurately in scale to the caleula-
tions of Kramer and Helmholtz. The pupil is also shown as projected forward
and somewhat contracted in accommodation. Itwill be noticed that the ciliary
processes do not, in either case, touch the margin of the lens, an observation
due to Von Graefe, and confirmed by other investigators.

1
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Fic. 25. Diagram illustrating the action of the accommodative faculty in the myopic
eve.

Figure 25 represents the two halves of a myopic eye, the upper half in a state
of rest, the lower half in full accommodation for near vision. The refractive
media are substantially the same as in the emmetropic eve, but the retina occu-
pies a position farther back than normal, owing to the elongation of the eye-
hall. The relative position of the retina in the myopic as compared with the
emmetropic eye is indicated by the elliptical vutline N”, the dotted curve N
representing the normal condition. In the upper half of the fizure, which
shows the cye at rest, parallel rays, indicated by the dotted line A, are brought
to a foeus at the normal distance of the retina N, but the actunal retina N, lying
as it does behind this point, is not in a position to receive the image. The re-
sult is that the myopic eye, even when at perfect rest, cannot see distant ohjects
clearly ; the only rays, in fact, which can form a distinet imaze upon the ret-
ina N are those which emanate from a comparatively near object, say at A™,
and which are sensibly ivergent. This point A™ represents, therefore, the ex-
treme distance at whic.. distinct vision is possible, and is called the far poing,
punctum remolissimum (r).

In accommodation, as shown in the lower half of the fizure, the increased
curvature of the ervstalline greatly augments the refractive power of the eve,
80 as to bring to a focus upon the retina N rays emanating from the very near
point P, punctum proximum (p), which is considerably nearer the eye than in
the normal condition.

F1G. 26. Diagram illustrating the action of the accommodative faculty in the hyper-
metropic eye.

Figure 26 represents the two halves of a hypermetropic eye, the upper half
in a state of rest, the lower in full accommodation. The hypermetropic is
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shorter than the emmetropic eve, as is indicated by the flattened outline N’, the
dotted curve N representing the normal position of the retina. In the upper
half of the fizure, showing the eye at rest, the refractive power of the cornea
and erystalline is just sufficient to bring parallel rays A to a focus at the nor-
mal distance of the retina N, but is not sufficient to form an image at the actual
distance N°. The only rays, therefore, which can converge npon the retina of
the hypermetropic eye in a state of rest are convergent rays A™ A’, such as no
natural object gives off.

The exercise of the full accommodative power may be just sufficient to admit
of the convergence upon the retina N of parallel rays A™ A (in the lower half
of the diagram), in which ease distant vision is possible, but no power remains
to be exerted in viewing near objecis.  Such a person has no effective power of
accommodation. If, on the other hand, the hypermetropia is less in degree,
there may still remain a surplus of accommodative power sufficient to bring 1o
a foens ravs somewhat divergent ; in which ease there will be a near point of
distinet vi;:inn, bt farther from the eye than the near point of a normal eye.
In very high degrees of hypermetropia the accommodative power may be in-
sufficient to form a clear imaze even with parallel rays, in which case distinct
vision is impossible at any distance except by the aid of glasses.

Fic. 27. Diagram illustrating aphakia (absence of the erystalline) and its effect upon
vision in the emmetropic and in the myopic eye.

Figure 27 represents an eye in which the erystalline is wanting, either as the
result of absorption or of removal by an operation for cataract. The refract-
ive power which remains is too feeble to bring parallel rays A A to a foens at
the retina N, but suffices only to give them a convergent direction toward the
print a, which is about three eichths of an inch behind the normal position of
the retina N. The feeble refractive power of the aphakial, but otherwise normal,
eve needs therefore to be strengthened by the use of powerful convex glasses
even for distant and sull more for near vision; if, however, the aphakial eve
happens to be very strongly myopic, as indicated by the elongated outline a,
the patient may enjoy perfeetly clear vision for distant objects without the aid
of glasses. The still more elongated outline a” shows the extraordinary de-
gree of elongation of the globe which must be assumed to account for a very
remarkable case, occurring under the care of the author, in which a patient
after extraction of cararact was able to read small type with ease at the distance
of twelve inches, and actunally nceded concave glasses for distinct vision at a
distance. The course of the rays in this case is approximally indicated by the
divergent dotted lines A™ A",
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Fi1c. 28. Diagram illustrating the use of a convex lens in determining the range of
accommodation.

Figure 28 represents the two halves of an emmetropic eye, the upper half at
rest, as required for distant vision, the lower half accommodated for the near
puint A”. By the interposition of a convex lens of about six inches focus, the
diverzent rays from a certain point A”, being the principal focus of the lens,
(in the upper half of the diagram), are converted into parallel rays, so as to
enter the eve as if they came from an infinite distance, as indicated by the
dotted line A ; the divergent rays from the point I’ (in the lower half of the
diagram), being within the principal focus of the lens, are in like manner ren-
dered less diverzent, so as to enter the eve as if coming from the near point A7,
of the eye, as indicated by the dotted lines. The result is that the eye thus
armed with the lens has its far point (r) changed from an infinite distance to
that of the principal focus of the lens (that is, six inches), while its near point is
hrought considerably within the principal focus. The whole region of accom-
modation is thus brought within the narrow limits of a few inches, and may,
with a carefully constructed instrument, be very accurately measured. The
range of accommodation is readily obtained by the following formula :

1 1 1
_— _— ———
AT PR
1 R—P
S T

P’ being the distance from the near point P to the lens, and R’ the distance of
the far point A™.

Beyond these limits images of objects are no longer dis-
tinet, but cireles of dispersion are formed upon the retina.
This intervening space is termed the region of accommoda-
tion, and the distance between its far and near points, for
which an eye can thus adapt itself, is the range or latitude
of its accommodation. The region of A varies in ametropie
eyes. The range of A is influenced, even in emmetropic eyes,
by conditions of the health, modifying the innervation of the
ciliary muscle; and especially by the lessened power in the
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from about three inches as if they came from the near point
with unassisted vision. If for such an eye the range is less
than three inches, we say the range is limited ; in children,
and sometimes in others, it may extend beyond this space.
If the region of A is shifted nearer to the 4- 6 glass, — as,
for instance, from 2" to 5", — we judge the person to be my-
opic, his far point being within the principal focus of the
lens, and his eye therefore adapted for divergent rays. If
his near point is at 4", or beyond this, and his far point is
beyond the principal focus, we decide that the eye is either
hyperopic or presbyopie, and could bring convergent rays to
a focus upon the retina. If the person is younger than forty-
five, H is probable ; if older than this, he may be simply pres-
byopie, or he may have both H and Pres. This ready and
rapid method of determining the presence of ametropia may
often be substituted, with great advantage as to time and
comfort, for the examination with the ophthalmoscopes with
revolving series of lenses; and for those who cannot read-
ily relax their own A it gives more accuracy. The degree
of Am. is approximatively estimated according to the amount
of displacement of the region of A, it being brought very
near the 4 6" lens in high degrees of M, and carried very
far from it in excessive H.

MECHANISM OF ACCOMMODATION.

It is needless to recapitulate all the older theories regard-
ing the parts concerned in the act of A ; as it is now admitted
that the crystalline lens is the medium through which the
accommodative changes are obtained, and the ciliary muscle
the agent for effecting these changes of refraction. A 1s
therefore a physiological action, not, like refraction, a mere
passive condition. That it does not depend on the iris was
proved in a case of Graefe's, where the entire iris was re-
moved without loss of A. During the earlier years of life
the crystalline possesses much elasticity and flexibility, so
that considerable changes of form are readily produced.
That these alterations of form vceur, and that they are suf-
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ficient to account for all the phenomena of A, and, further,
that no A exists in eyes deprived of the crystalline, are facts
capable of the clearest demonstration by means of Kramer's
ingenious instrument. The modus operandi by which these
changes are effected is yet a disputed point: whether the
condition of the lens during its adaptation for distant vision
is one of passive relaxation, and its inereased curvature when
the eye looks at near things is due to active muscular im-
pulse ; or whether, on the contrary, the lens is kept flat-
tened by muscular action during vision at a distance, and ac-
quires greater convexity of its anterior surface by its own
elasticity, as this muscular tension is relaxed on looking to-
ward near objects ; is yet a matter of conflicting theory.

F1G. 30. Diagram explaining the change in position of the image formed by the
anterior surface of the crystalline (after Donders).

The observed eye is directed to the point A, and a candle and the eye of the
observer placed symmetrically on either side of A, as shown in the figure. Now
the only rays from the candle which can reach the eye of the observer are those
which are r flected from the central portions of the cornea, and anterior and
posterior surfaecs of the lens. The rays reflected from the cornea will then
reach the observer as if theyv came from the point a, and those from the pos-
terior capsule as if they cane from the divection e. The rays from the an-
terior surface of the lens, when the eye is at rest, as is shown by the flatter



246 DISEASES OF THE EYE.

outline of the lens, will reach the observer’s eye from the direction b. Images
of the flame, either real or virtual, will appear to the observer in the directivn
from which these rays respectively come, and will naturally be referred in po-
sition to the dark plane of the pupil, indicated by the linve I 1, upon which they
may be represented by the large white dots. If now the observed eye, still
looking in the direction A, is strongly aceommodated for some near object, the
last-mentioned image will be seen to change its position so as to appear to be in
the direction b’. This change in position can depend only upon a change in
the place of the riflecting surface as indicated by the more convex dotted out-
line. The refraction of the rays from the two surfaces of the lens is not shown
in the fizure, as it oveurs equally in the case of the incident as of the reflected
rays, and therefore does not affect the demonstration.

Fics. 31 and 32. Reflected images of a candle-flame, as seen in the pupil of an eye
at rest and in accommodation for near vision.

Figure 31 represents the pupil of an eye in a state of rest, showing the three
images, a b ¢, of the flame of a candle, formed respectively by reflection from
the cornea, anterior capsule, and posterior capsule. Figure 32 ghows the same
eve in a state of accommodation for near vision, — the pupil somewhst con-
tracted, as indicated by the circular white line, and the image b, formed by the
anterior capsule, changed both in size and in position. The smaller size of this
image is the direct result of the increased curvature of the anterior surface of
the crystalline, making it act as a convex mirror of less radins; the change of
position depends upon the protrusion forward of the same surface in consequence
of the inereased thickness of the leng in accommodation. The jimages a and ¢,
formed respectively by the cornea and the posterior capsule, arc not sensibly
changed either in size or position; proving that in accommodation there is no
appreciable change in the enrvature of the cornea, or in the curvature or position
of the posterior surface of the crystalline.

Associated with this increase of thickness and inecreased
refractive power of the lens during the act of accommodation
for near objects, we have a contraction of the pupil by which
the lateral rays, which require most refraction, are eut off
from the retina, thus contributing to the formation of a elear
image. With this contraction there is a slight advance for-
ward of the central part of the iris, and slight retrocession of
its periphery.

"
eV W ek S B i o ey b il o w00

. S

T






248 DISEASES OF THE EYE.

its insensibility to images is readily demonstrated by m:king
a - on a piece of paper, and tracing three or four inches to
the right of this a ring half an inch in diameter. The
left eyc being closed, the right eye is kept fixed on the -,
while the paper is slowly moved about at a distance of a few
inches. In a certain position it will be found that the ring
is no longer seen, the rays from it at that point falling upon
the blind spot, the optic disc.

DEFECTS OF THE EYE AS AN ORGAN OF VISION.

Notwithstanding the wonderful organization of the eye, it
yet has defects, scientifically speaking, as an optical instru-
ment. A pencil of homocentric rays, having like qualities,
should be uniformly refracted to the same point. DBut the
blue and violet rays, having shorter wave length, are sooner
brought to a focus, while the red and orange rays, having

-greater wave length, are less strongly refracted ; giving rise
to ehromatie aberration. . '

Monochromatic rays, having equal wave lengths, if falling
parallel upon aspherical surface at an equal distance from its
axis, will continue homocentric. But if, while still parallel
to its axis, they fall upon the surface at different distances
from the axis, the rays farthest from the axis will be most
refracted ; causing spherical aberration. This defect is in-
creased by the want of absolute centring of the refractive
media as regards the optic axis, and especially by any asym-
metry of different meridians of the cornea or of the erys-
talline, constituting astigmatism, and occasioning a quicker
concentration of rays passing in one meridian than in the
meridian at vight angles to this.

But these theoretical imperfections, unless in execeptional
circumstances or when they exist in a marked degree, do not
essentially affect vision. Practically, the eye, as a living
organ, is capable of neutralizing even considerable refractive
defects. This fact should not be lost sight of in the adapta-
tion of optical appliances, as superfluous correction of slight
irregularities of refraction is often a source of more annoy-
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ance to the eye than was the original defect. Patients may
be quite unable to use complicated glasses for ordinary pur-
poses with any degree of comfort, although these have been
most scientifically fitted to their eyes when tested by looking
in one direction only at certain letters or other objects.

ASTHERNOPIA.

A sensation of inability to apply the eyes intently and for
a considerable time to small objects, and of pain after doing
so, although only a functional affection, oceurs so often, and
depends on such various causes, that it deserves special con-
sideration here, particularly as most of its subjects are young
and intelligent persons, who find it a hindrance in the pur-
suits to which they wish to devote themselves, There is no
lack of acuteness of vision; distant objects can usually be
looked at without fatigue, and small things near the eye can
at first be distinctly seen ; but after a brief period of exer-
tion a sense of weariness and strain is felt in the eyes, which
extends to the frontal region, is perhaps accompanied by a
blurred sight, and at last compels a suspension of use. After
rest the person can again for a while resume his study or
work, but the symptoms soon reappear.

The application of hypermetropic eyes, which call for
more than the ordinary exercise of the acecommodative fac-
ulty, to studies or trades or pursuits requiring close atten-
tion is one of the exciting causes of asthenopia. On the
other hand, muscular asthenopia may arise from insufficient
action of the recti interni in myopic eyes, which causes them
to become readily exhausted by continued efforts at conver-
gence while reading, ete.  This form of asthenopia is offen
relieved by the use of concave glasses of suitable power, for
near as well as for distant vision. Asthenopia also oceurs in
astigmatism, because of the confusion produced by unsym-
metrical refraction. It frequently follows long use upon
small objects or in an insufficient light, where opacity of the
cornea or other want of transparency in the refracting media
renders the retinal image indistinet.
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Another class of cases of asthenopia depends on a partial
or total suspension of the A, after exunthematous, diphthe-
ritic, or febrile attacks. Imprudent use of the eyes should
be avoided during convalescence from any severe illness.

Still other instances of asthenopia are seen after anxiety,
fatigue, or want of sleep, or in exhaustion of the nervous sys-
tem, or where there is anmmia or general want of tone, al-
though the eyes have nearly normal refractive and accommo-
dative power ; if the eyes in such civcumstances are severely
taxed. A few exceptional cases are met with where asthe-
nopia results from a congenital deficiency of visual acute-
ness, but where no apparent defeets can be seen with the
ophthalmoscope.

Where the symptoms depend on optical defects, and espe-
cially on want of accommodative power, the treatment must
be adapted to relieve these conditions, as elsewhere directed,
and the eyes brought gradually into use with the aid of
glasses if required, or by the assistance of tonics and myoties
if the A has been enfeebled by disease. Other cases need
careful management to avoid over-use of the eyes or over-fa-
tigue of the system, together with rest, tonics, and change of
air, to improve the general condition, and thus to give vigor
to the delicate functions of the eye. Moderate and inter-
rupted use of the eyes is better, in most cases, than absolute
rest; and too much attention should not be given to trifling
sensations of discomfort, unless these are evidently increased
by the attempted work. While being thus exercised the
eyes are not to be fixed too long on near things, but should
look often at a distance for a moment, so as to relax the
accommodation. Iron combined with lupulin, or some sim-
ilar general means, arve beneficial ; and stimulating lotions,
with spirits of rosemary, camphor, allspice, or cannabis in-
dica, may be of service.

The prognosis is absolutely favorable, although a persist-
ence of symptoms sometimes requires a patient recourse to
varied remedies.
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PRESBYOFPIA, OR OLD SIGHT.

Old sight is to be regarded not as an abnormal, but as a
physiological condition, sinee it occurs in eyes which have no
defect of refraction as regards distant objects, and is but a
consequence of a decrease of the previously existing faculty
of accommodation in the erystalline. From even ten years
of age there is a gradual alteration in the consistence of
this lens; it becomes denser and harder, and less suscep-
tible to change its form and assume an increased convexity
of surface under the action of the ciliary muscle. DBut until
the age of about forty-five, an emmetropic eye can effect the
change required in accommodation for small objects with-
out any conscious effort, thongh the near point has already
receded from the eye, lessening by so muel the range of
its accommodation, and though brighter illumination is per-
haps needed for clear perception of minute details. Dis-
tant vision continues apparently as good as ever in such em-
metropic eyes.

The first symptoms of presbyopia are sensations of effort
or fatigne after continuous looking at small objects, espe-
cially by artificial or by insufficient light. Small print is no
longer read with the former ease, and threading a needle, fine
embroidering, ete., become difficult. This feeling of pres-
byopie asthenopia extends from the eyes to the forehead,
and the discomfort at length compels suspension of the occu-
pation. It is found, however, that at this early period read-
ing can still be continued if the eyes are occasionally relieved
by a relaxation of the accommodation in looking at far ob-
jeets, or if the book is held farther from the eyes, so as to
make the rays less divergent, or if it is brought nearer the
light. The person often, also, observes that he cannot, so
quickly as usual, change the adaptation of his eyes from the
far to near distances, and vice versa. If a small object is
brought near his eyes, the head is thrown back, o obtain a
clearer view of it. Semetimes the lamp is brought between
the eye and the book ; not only to gain a better illumina-
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tion of the page, but also, by causing contraction of the pupil,
to shut out the lateral pencils of rays, which require more
refraction than the lens can effect, and thus avoid circles of
diffusion.

At a more advanced age, the loss of pliability in the lens
substance is accompanied also by less perfect transparency,
lessened refractive power of the lens, and sluggishness and
contraction of the pupil, as well as diminished activity in
Briicke’s ciliary muscle.

The proposition of Professor Donders, that recession of
the binocular near point to the distance of 8 shall be re-
aarded, arbitrarily, as the commencement of presbyopia, is
generally accepted. The degree of I'r. is measured by sub-
tracting the person’s actual binocular near-point from . If
he reads without g]ﬂsses at 24 inches, his Pr. would there-
fore be Pr.—=} — J4 =5 ; a glass of 12 inches being needed

~for reading at the proper distance.

The following is given as an apprnxunatwe scale of the
power of glasses required to correct Pr. in emmetropes: —

— e

Age 48 | 50 |65 | 58| 60 |62 | 65 [0 [ 75 | |80

Focus in inches | 60 | 40 | 30 | 22 18 | 14 13 12 g g 7

Focus in dioptrics| .75 | 1. |1.25(1.75| 2. |25 |275] 3. | 4 |45 | &

Hypermetropic eyes, which call for an effort of adaptation
even for remote things although convex glasses have not
been needed in earlier life, begin to need them sooner and
of a relatively higher power than emmetropes, to compensate
for the lessening faculty of accommeodation. At fifty years
of age, for instance, the glass to be worn for reading must
equal the combined amount of the H and the Pr.

Myopic eyes, on the contrary, need convex glasses only
when the M is slight or moderate in degree, and will assume
them later and of a lower power than emmetropes. Should
the M be equal in amount to 3, Pr. will never be developed,







3564 DISEASES OF THE EYE.

either H or Pr. If the tested eye, instead of seeing the let-
ters at about 3” distance, does not-discern them exeept far-
ther off, and continues still to diseriminate them beyond the
6", which, with this instrument, is the far point for an em-
metropic eye, glasses are requisite; and these will be of
higher power in proportion to the far distance at which the
words can be read.

But after the power of the glasses to be worn is thus
closely estimated, the final and essential test must be made
with the glasses themselves, by actual trial. They should
be such as give the person the most easy and clear vision
at the distance suitable for his age. This should be about
fourteen inches when glasses ave first required, but at a
nearer point in old age. In testing a person with glasses
for reading, those of low powers should be first tried, by
Lolding them or placing them in a frame before the eye, at
about half an inch from the corunea, and parallel to the plane
of the iris. If the glasses are held inclined at an angle to
this plane, their power is increased unequally in the differ-
ent meridians, and a blurred, astigmatic effect is produced.
Should the glass be of insufficient strength, the person will
still hold the book too far from the eye ; if of too high power,
the book will be brought too near, and the print will appear
magnified. Tt is well to hold two N from the case of test
glasses in the fingers of each hand, and to quickly substitute
one N° for the other, beginning with the lower power, while
the person tested keeps the book at the same distance. If
he selects the higher power as the better of the two, this
glass may then be tried in comparison with those of next
higher power. If he prefers the glass of least power, or if
he brings the book nearer, and says the letters seem not ‘only
clear but enlarged, the glass is probably too strong, and
lower N* should be tried. Weaker glasses may be given if
the person wishes to use them for objects at a greater dis-
tance than 22 centimeters. Stronger glasses than would
correspond with the age are sometimes preferved where the
acuteness of vision is below the normul, as where there 1s
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rection of the H in looking at a distance. The first of these
methods is the least expensive, as the glasses can readily be
fitted by any optician; the latter is the more elegant, as the
conspicuous fissure between the two portions of the glasses is

obviated.

Persons who, from coquetry or other reasons, dislike to ae-
knowledge their age, and wish to defer as long as possible
the wearing of glasses, may do so for a while, on condition
that they use the eyes very little, and interruptedly, for fine
work, especially in the evening, unless with a very good

illumination.

Friends sometimes say to each other: “If you do not put
on glasses at the usual time you will afterwards be able to

do without them, as I can.

»

Such advisers are generally

myopes, who believe that, becaunse they have themselves
never needed glasses for reading, others may have a similar
-experience, which is by no means the case.

A sudden need of stronger glasses, and a necessity for
frequently changing them for those of yet higher power, is
sometimes an early premonitory symptom of glaucoma, and
should lead to a quiet inquiry as to the presence of other
initial symptoms of this grave disease.

SPECTACLES OR EYE-GLASSES.

These words are applied, in a general way, to all collective
or dispersive glasses worn before the eyes as auxiliaries to
vision. Convex and concave lenses, as a rule, have their sur-

Fig. 33.

R EH 4 5 &

1. Double convex lens.

2 £X concave
3. Plano-convex
4 o goncave

5, 6. Periscopic

(1

i

£

faces of like and equal curvature;
but concavo-convex or convex-con.
cave, (termed periscopic glasses),

| as well as plano-convex and plano-
4/ concave lenses, are sometimes worn.

Periscopic glasses were at one time
much in favor, as giving a wider
lateral range of sight without move-
ments of the head, and as being
less brushed by the cilia than the
higher powers of convex glasses;
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but double convex or concave glasses are preferred, as having
greater optical perfection.

The focus of a convex lens may be estimated by holding it
at right angles to the direction of light from a distant win-
dow, focusing the image of the window clearly on a screen,
and measuring the distance of the lens from the screen. An-
other method is to place against the convex lens concave
glasses of known powers, and to look through the combined
lenses at some distant object, until a glass is found which oe-
casions no change in the size of the object as seen with the

naked eye, and which gives no dancing motion to the object

if the lenses are moved to and fro before the observer’s eye.
The same test applies also to concave lenses, against which
convex lenses of known power are placed, till the combina-
tion 13 made which, when held in the line of vision, makes
the object clear, and steady in position when the lenses are
moved laterally. The glass which produces this effect is of
the same focus as the lens to be measuared.

Cylindrieal glasses, having no refractive power in the di-
rection of the axis of the cylinder, but a positive or a nega-
tive refraction in the meridian at right angles to the axis,
are applied to the correction of defects of symmetry in dif-
ferent meridians of the cornea, which we designate as astig-
matism. These may be plano-cylindrical (positive or nega-
tive), or the two surfaces may be ground with similar or
differing eylindrical curves, or with a cylindrical combined
with a convex or a concave lens, as may be required in spe-
cial cases. Of course these glasses must be accurately fitted
and carefully worn, with the cylindrical axis in the suitable
direction ; otherwise the astigmatism will be increased instead
of neuntralized.

Prismatic glasses, as well as decentred lenses cut from the
periphery of a large lens, are sometimes used, generally with
their bases turned inward, to deflect rays of light, in the
hope of relieving muscular asthenopia due to impaired ac-
tion of the internal rectus; and they would be of unquestion-
able service if the eyes could be kept in one position with
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respect to the incident rays. Since this is impossible, they
are less practically than theoretically useful.

Blue or gray neutral-tinted glasses may be worn to protect
the eyes from light, dust, and wind, and are a great comfort
in many conditions of inflammation or sensitiveness. These
should be large, and curved like a watch crystal, still more
effectually to protect the eyes. They are generally to be
preferred to the goggles surrounded with wire gauze or with
olass side pieces, as these keep the eyes too warm. Cobalt
blue glasses neutralize the orange and yellow rays of the
licht, which are the most annoying to the retina, and in a
large proportion of cases are acceptable to the patient; but
there is no objection to the neutral, or, as they are termed,
French gray or smoke tints, if these seem to give more relief
in any instance. Green glasses, as well as green shades,
should be avoided, as being irritating rather than soothing
in their effect.

Some sensitive eyes, especially those which are highly
myopie, often find mueh benefit from having their refracting
glasses slightly tinted. These are also sometimes useful after
cataract operations. Highly myopic eyes, requiring concave
glasses of excessive power, may have their vision improved,
to only a partial extent, by such glasses, but in a few rare
instances they derive more advantage from Steinheil’s glass
cones, which are in effect minute opera-glasses; the concave
end of the cone being toward the eye, the convex extremity
toward the object looked at. Cones of an inch in length can-
not be conveniently worn, but they may be held up before the
eyes when it is desired to see certain things with more clear-
ness than is possible for these persons with the aid of the or-
dinary concave lenses.

Stone-cutters and other workmen sometimes wear glasses
to protect the eyes from fragments of stone or particles of
metal. These fly with so much force from the edges of tools
when heavy blows are struck that the glasses are liable to
be broken unless they are a quarter of an inch in thickness.
Mica is also worn by workmen as a substitute for glass.

*
ER Sl e Sl S ittt bl N il it s o i o o

[

o












362 DISEASES OF THE EYE.

But there are eyes which have not normal powers in a
state of rest, and in which no change in the curvature of the
crystalline lens which is within the capacity of the ciliary
muscle to effect is sufficient for perfect accommodation. Such
abnormal eyes owe their defect to one of three conditions ;
generally inherent in the construection of the globe: the optie
axis is either too long, giving excessive refractive power, and
constituting myopia ; or it is too short, causing insufficient
refraction, or hypermetropia ; or the surfaces of the cornea
or lens may present an unequal curvature in different meri-
dians, creating irregular refraction, or astigmatism.

Fic. 34. Diagram showing the relative form of the myopic, emmetropic, and hy-
permetropic eye.

Figure 34 represents sections of three different eves; the onter or elongated
elliptical ontline being that of a myvopic eye, the middle or circunlar outline be-
ing that of the emmetropic or normal eye, and the inner or flattened elliptical
outline being that of a hypermetropic eve. They are all represented as in a
state of rest ; that is, without the exercise of any accommodative power. The
myopic eye, from its long antero-posterior diameter, is capable of converging
upon its retina at N, divergent rays emanating from a point A”, which is its
far point for distinet vision ; the emmetropic eye, nnder the same conditions,
can only bring to a focns upon its retina at N parallel ravs A A, or those which
emanate from very distant objects; while the hypermetropic eye, with its an-
tero-posterior axis abnormally short, has such a deficiency of refractive power
that it can onlv bring to a focus upon its retina at N” rays already convergent
as A" A, Each of these three kinds of rays is shown by a particular style of
engraved line ; and it will be observed that while each set comes to a focus, and
80 forms an image at the retina of the eye for which it is adapted, the others
are received either before or after reaching their respective points of conver-
gence, and so form either mere circles of diffused light, or at best but very
vague and confused pictures of external objects.

This figure also explains the reason for the diminished acuteness of vision often
existing in myopic eyes. Inasmuch as the retina, which in a normal eye would
occupy the space shown by the line H N H, has become distended over the









CHAPTER XIX.

MY OPIA.

THE word myopia, derived from the habit which very
short-sighted persons have of nearly closing the lids when
they wish to see objects distinctly, so as to give greater
clearness to vision by cutting off the lateral pencils of light
and thus lessening the circles of dispersion ; is used to des-
ignate that condition where parallel rays are brought to a
focus, by an eye in a state of rest, before they reach the ret-
ina. In order to have the image properly formed on the
layer of rods and cones, the rays must be divergent when
they enter such an eye. The far point is not at infinity, but
at a limited, and oftentimes a very limited, distance from the
eye, and the region of A is proportionally narrowed. This
region is also brought nearer than in an emmetropic eye, be-
cause from the nearness of the far point no exercise of A is
required until within a shorter distance than the normal,
and therefore with the same accommodative power the near
point would be closer to the eye.

Fie. 35. Myopia corrected by the use of a concave lens.

Figure 35 represents a myopic eve at rest, in which condition the divergent
rays from its far point A” are refracted to a focus upon its retina N''; parallel
rays A A heiug? under the same conditions, refracted to a focns at the normal
position of the retina N. By the interposition of the concave lens L the par-
allel rays A A are rendered divergent, so as to enter the eye in the same direc-
tion as if emanating direetly from A”, and are thus made to converge to a focus
upon the actual retina N,
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The letter M is used to express myopia. Eyes may be
regarded as myopic if their distant vision is improved by
concave glasses ; which disperse the parallel rays and adapt
them to being focalized by these eyes upon the retina. This
condition depends on an elongation of the antero-posterior
axis of the eye, which is no longer, properly speaking, a
globe, but has an ellipsoidal form. The distance of the ret-
ina from the cornea, where refraction begins, being thus in-
creased, the refractive power of the intervening transparent
media becomes relatively greater than the normal. An em-
metropic eye can be rendered virtually myopic by placing
before it a convex lens, which will bring parallel rays to a
focus in front of the retina.

The degree of M is that of the farthest distance where
objects — test letters, for instance — subtending an angle of
&' can be clearly seen. This distance also indicates the focus
of the concave lens which will be required to render rays
parallel, as if coming from oo. For exact correction this
lens should be at the nodal point within the eye; but this
being impossible, the distance of the glass from the eye,
half an inch, must be added to the power of the lens: if, for
example, — } at the nodal point would render rays parallel,
— 1, would be actually required to be worn. For glasses of
high power this difference of distance is of importance, but
in the lesser degrees of M it may be neglected.

The formerly accepted theories that M is due to inereased
convexity of the cornea, or to an exceptional form or posi-
tion of the erystalline, were not well founded. It is by no
means true, as was believed, that myopie are always more
prominent than emmetropic eyes. Cases are oceasionally
seen where the anterior chamber is deeper and the lens far-
ther from the cornea than the normal, but these conditions
would in themselves eause H rather than M.

The presence and degree of M may be determined by sev-
eral methods. A ready way is to hold print in front of the
eye, and measure the farthest point at which it can be read.
If this is 6 inches, we say the myopia is }. The degree may
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In slightly myopic eyes, though both the far and near
point are brought closer to the eye, the range of A is not
affected ; but in the high degrees it is materially shortened,
though it is less called into exercise, unless the eyes are im-
prudently used for fine work, because the refractive power is
above the normal. In medium grades of M, this is an abso-
lute advantage, and such eyes read and work longer without
fatigue in early life, and do not need convex glasses in old
age. Unfortunately, this quality in youthful myopie eyes
proves but a delusion and a snare, tempting them to excess,
which has destructive results.

The myopic alterations of form, the tendency toward
which is strongly hereditary, take place principally at the
posterior segment of the globe. This renders the greater
convergence which is required in binocular A on account
of the shorter distance of the near point, exceedingly diffi-

-cult, because of the altered form of the eyeball, which is no
longer fitted to rotate easily in the orbifal cavity, and be-
cause of the relatively disadvantageous insertion of the rectus
internus and its lessened power. Where these conditions
exist in a high degree, binocular vision becomes impossible,
because the eyes cannot converge even to the binocular far
point. One eye then gives up the attempt to converge or to
see clearly, and, yielding to the impulse thus created, turns
outward, in divergent strabismus, to avoid inharmonious im-
ages on the two retinz.

The binocular field of vision is limited by these disabilities
of movement, and the lateral range of sight is also lessened,
when strong glasses are worn, by the disturbing refractive
effects produced when looking through their edges. There-
fore, the myope, instead of turning his eyes, acquires a habit
of suddenly turning his head to the side, so as to enable him
to view objects through the centre of his glasses.

Inasmuch as M depends on positive and permanent struct-
ural alterations of the eyeball, it 1s an incurable affection,
and the popular belief that it disappears at a certain age is
unfounded. Once myope, always myope. Nor is it true
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that because myopes see small objects in a dim light, and
can read without glasses at an age when others require them,
their eyes are stronger than those of emmetropes.

Myopia, as has been said, is to a large extent a result of
hereditary predisposition. Few children become short-sighted
in any considerable degree, in whose parents or relatives of
a previous generation myopia had not already existed. It is
very rarely congenital, but is developed during the years of
study, and especially in those who inherit a disposition to it.

It may, however, be created, where there is no such inher-
ited liability, by over-use of the eyes; while, on the other
hand, the inborn tendency to M may remain dormant, unless
unfortunately aroused by excessive application of the eyes to
near objects. M is a disease of civilization, quite unknown
among savage tribes, and of rare occurrence among the peas-
ant classes of the European states. The reasons for these
facts have been only recently apparent; but in the progress
of modern ophthalmology it has been amply demonstrated
that the gradual regular or irregular elongation of the eye-
ball backward, which constitutes one of the essential condi-
tions of M, is a result of too continuons strain in accommoda-
tion and convergence, which, by causing tension of the recti
muscles, creates a lateral pressure upon the globe, which
disposes it to yield posteriorly. At the same time the ocu-
lar vessels become congested, from the position of the head
when reading, writing, ete., and from the prolonged action
of the ciliary muscle, and intra-ocular pressure is thus
added to that from without. If the light is dim or the
print blurred, as is often the case in schools, the book must
be brought nearer to the eyes and the convergence yet fur-

~ ther increased.

The ophthalmoscope has reconstructed our knowledge of
M, and has revealed the pathological processes and results
which give to it such grave importance. It shows us, not
merely a retrocession of the posterior tunics of the eyeball,
but also, in numerous cases, a progressive yielding of these

parts, with gradually increasing and incurable structural
24
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changes. The most striking phenomenon revealed by the
ophthalmoscope is the presence, in a large proportion of all

but very slight cases of M, of posterior staphyloma. On
looking at the optie dise, this staphyloma is seen as a cres-
centic atrophy of the choroid, nearly always at the side of the

disc which is toward the macula lutea. This crescent may

be nearly of normal color, though wanting in choroidal pig-
ment ; but oftener it has a whitish aspeet, sometimes much
more so than the disc itself. Its outer edge has a sharply
defined limit, or blends by an ill-defined orange border with

the normal choroid. In progressive M, this atrophied area
extends itself, creeping, perhaps, by a narrow line completely
around the disc, but especially enlarging toward the macula
lutea. The blood-vessels of the choroid are nearly oblit-
erated over the affected surface, and the pigment disappears

or remains in scattered patches. The general direction of
-the axis of the erescent is toward the macula ; but it follows

no absolute law of development, and often branches forth
irregularly above or below the usual line of progress. It only
oceasionally reaches so far as to involve the macula: but, un-
fortunately, this region is liable to be indirectly implicated,

and, perhaps suddenly, is the seat of hamorrhagic effusion

or other exudation. The form and the level of the optic

dise are unchanged in slight degrees of staphyloma ; but
when this increases, the outline of the nerve entrance often
blends at the outer side with the crescent, and partakes of

the disposition to atrophy and to giving way, while the rest

of the disc appears of an oval form. The retinal vessels be-
come straighter as this tissue is stretched by the intra-ocular
distention, and the choroidal vessels show attenuation. When
changes at the macula occur independently of direct exten-
sion of the staphyloma, or of actual hsemorrhage, they take
the form of small scattered red or yellowish-gray spots, in-
termixed with pigment patches. Rarely, the staphylomatous
degenerations of the membranes are greatest at this region.
Disseminated choroiditis, in irregular congested spaces, not
seldom ensues in the advanced stages. The vitreous also
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crystalline in advanced life, explains why it is that as the
pupil grows smaller in old age some short-sighted persons
see better at a distance when they reach this period of life.

Predisposition to M is almost always inherited by at least
some of the children where one parent is myopic. In these
children M may often be detected, if sought for, at a very
early age, and is generally evident at from eight to twelve
years of age. Once present, it tends to increase, and should
be watched with care. If not existing, at least in some
slight degree, before sixteen years of age, it is never de-
veloped, even by excessive use of the eyes ; nor does it appear,
unless exceptionally, in eyes originally hyperopie.

Three conditions of M are to be recognized : stationary M,
where, having reached a certain degree, no other change oc-
curs ; temporarily progressive M, where there is for a time
increase of optical and struetural changes; and constantly
progressive M, where the morbid processes go on to more or
less destructive terminations.

During the period of youth, which is 'usually also the
time of closest application to study, there is a disposition to
gradual development of the inherited myopic tendency ; but
this may be kept in abeyance if the eyes are used prinecipally
for large objects ; and if, during this period, the M does not
become very considerable, it may remain stationary during
the rest of life. Temporary increase of M may take place
during these years of growth and of study, from too close
application ; but, provided its degree is still moderate, its
further progress may be arrested at or after maturity, if the
individual grows more prudent. But— and this constitutes
the gravest feature of the disease — if the M has, during this
period, already reached a high degree, the tendency to con-
tinued progress frequently cannot be arrested, notwithstand-
ing the exercise, too late, of the greatest care; and degenera-
tive changes go on in the tissues and media of the eye, with
the sad prospect of partial or even total blindness at or be-
fore middle age.

The earlier symptoms of progressive M are often a mere
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increase in the imperfection of distant vision, without other
apparent inconvenience than the need of stronger glasses.
Afterward, as the changed form of the eyeball makes accom-
modation for near objects less easy, the eyes are readily fa-
tigued and irritable, perhaps hyperzmic, and sensitive to
light. Photopsia and musez volitantes are often complained
of, while as yet no actual opacities are visible in the vitreous.
Strabismus divergens often follows, as a consequence of the
muscular asthenopia caused by attempts at convergence, and
vision becomes only monocular. The downward course of
progressive myopia is accompanied by ophthalmoscopic evi-
dences of atrophic and other changes already described : sco-
tomata or limitations of the field of vision, of greater or less
extent ; much general deterioration of the acuteness of sight;
effusions in the choroid or opacities in the vitreous; and, at
last, by degeneration at the macula lutea, or separation of
the retina, perhaps followed by the formation of an un-
healthy form of cataract, irido-choroiditis, or glancoma ; with
absolute loss of vision at the very period when family cares
or public duties are most imperative.

Since it has been shown that it is especially by continued
tension of the A in study that M with its attendant dangers
is generated and increased; and as it is well known to be
only preventable, and not curable; it follows that a change
in our methods of education is an absolute necessity ; or else
this, which might be termed self-imposed, disease, will im-
pose a more and more grievous burden on the community.

A child having an hereditary leaning toward M 1is ex-
pected to give a large portion of time every day to study of
oftentimes badly printed books, perhaps in a dim light, and
sometimes with the reguirement from his teacher that he
shall not take his eyes from his lesson. M is thus begun.
As this augments, the child, who does not see things about
him clearly, has less pleasure in the usnal sports of his age,
and finds more enjoyment in books. His close application
to reading, writing, drawing, etc., keeps up convergence of
the eyes and pressure upon them of the recti muscles, which
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tends little by little to increase the ellipsoid change of form
and elongate the antero-posterior axis. These alterations go
on during the period of growth and of most continuous
study, because at this time the tissues of the globe are softer
and more extensible than after maturity. If, on reaching
this latter term, the structural changes are still only moder-
ate in degree, the M may continue stationary during life.
But if, at this time, great deviations from the normal con-
dition have already been produced, the affected parts are
less capable of resisting further yielding, and progressive M
is thenceforward an ever-present source of danger.

As is evident from the description of the nature of the
pathological changes, prevention is the sole resource at our
command ; restoration is impossible. And in order that pre-
ventive measures may be seasonably adopted, it is first nee-
essary that the profession and the publie should become alive
to the fact that in a large number of cases M is one of the
oravest affections of the eye, eapable of limitation by con-
stant care during childhood and youth ; but if not thus lim-
ited, likely to be a source of future disability and misery,
and to be handed down as an onerous inheritance to echil-
dren. At present, the warnings inspired by frequent sad
experience in the practice of every skilled observer arve al-
most unheeded, and it is but too common to see the chances
of retaining even moderately useful vision in future years
recklessly sacrificed to a vain ambition for acquiring mere
book knowledge, which, when gained, is often valueless to
its possessor; or, if otherwise it could be usefully applied,
cannot be made serviceable becanse of the imperfection of
sicht which has been created in obtaining it.

Very high degrees of M should also be recognized as an
infirmity deserving careful consideration before assuming the
obligations of marriage; for those in moderate eircumstances
may well hesitate to choose partners who, though highly
cultivated, may probably at middle life become unable to
provide for their households or eare for their children,

It should be understood, that if these risks of future disa-

hﬁ:ﬂm R L T T ST SRy |V






376 DISEASES OF THE EYE.

of it, acquiring or largely increasing it in their progress
through the advanced classes. Other statistics have shown
that in those who studied two hours out of school the pro-
portion of near-sighted was 17 per cent., in those studying
six hours 40 per cent. In America, probably on account of
the greater activity and variety of life, and the less degree,
as yet, offhereditary tendency, the ratio has been found to
be smaller than in Europe.

These facts deserve serious attention, especially in connec-
tion with our undoubted power of modifying or arresting
the progress of M, by proper management and by self-denial
during the years of growth and of education. We have seen
that if M does not begin before the age of sixteen it is not
afterwards developed. We know also that if at the age of
twenty, when the system has become matured, the M re-
mains only moderate in degree, not more than J;, it may
remain at this point during life, unless imprudent use of the
eyes is indulged in, without exhibiting progressive features.
This degree of y; is deemed by good authorities the line of
safety. If, at twenty years of age, the M is less than this,
there is little danger, with reasonable care, that further
changes will declare themselves; if more than this degree
exists, constant watchfulness is needed to prevent further de-
terioration. |

If succeeding generations are to be affected with M in an
ever-increasing ratio, it is by no means impossible that an
abnormal form of the eyeball may be gradually acquired,
and its availability as an organ of vision essentially dimin-
ished.

As M progresses, the eyes during a certain period have
muscular asthenopia, from a disturbance of the proper rela-
tions between convergence and A in the endeavor to main-
tain sufficient convergence for binocular vision, while the A
is scarcely used at all. But this effort at last becomes futile,
and binocular vision is sacrificed to allay the asthenopic
pain. In reading, especially when this is long continued or
when the person is fatigued, one eye unconsciously deviates
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jectionable for myopes, on account of the danger of ocular
congestion,

Young people who have moderate M, with good range of
A, may, if they desire it, also wear the same glasses as give
clear definition at a distance, for reading, ete. In some re-
spects it is an advantage to do so, as they are able to hold
the book as far off as in E. They thus use their own accom-
modation, and avoid keeping up an excessive muscular ten-
sion in convergence, and, by so doing, lessen the disposition
to progressive M and intra-ocular changes. As such persons
reach middle age, still weaker glasses than those at first worn
will suffice for all purposes, and will afford greater comfort,
When still older, they may require no glasses for near work ;
or even, where the degree of M is inconsiderable, may need
convex glasses for reading, while still wearing concaves for
distance. As a general rule, there is a reluctance to the
_adoption of glasses in early life; but, when properly chosen,
they have a conservative effect as to the progress of M, while
they also afford great pleasure and iustruction by allowing
the child to sée what is around him, and to estimate forms
and distances.

If the A is deficient, glasses of different foci must be used
for near and for far, since the power which defines distant
objects clearly will be too strong for near work, and will call
for too much A. Where there is a high degree of M, with
lessened A and defective visual acuteness, it is best to give
glasses for constant wear which do not quite correet the M
for remote things; reinforcing these by lorgnettes or eye-
glasses when occasionally needed for elearer definition.

For reading, sewing, ete., such glasses may be worn as
make vision distinet at a convenient distance, say 14" to 16",
so that the eyes may not be faticued by the greater con-
vergence which is exerted when the book is held near the
eyes. If the A is very defective, glasses should not be worn
for near objects, and the extremely myopic person should
avoid fine work. But when these changes have reached
such a degree that binocular vision is no longer practicable,
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CHAPTER XX.
HYPERMETROPIA.

THE antero-posterior axis of the hypermetropic eye is so
short that its unaided refraction does not bring either par-
allel or divergent rays to a focus upon, but only behind, its
retina. Its refraction is adapted to convergent rays, which
do not exist in nature, but only when they have passed
through o convex lens. Such rays as actually come from
all objects, parallel from those at a distance, and diverging
from those within eighteen feet distance, can be brought to
form distinet images upon the retina in a hyperopic eye only
by exercise of the power of accommodation within the eye
itself, or by the aid of convex glasses placed before the eye
to render the rays of light convergent before they enter if.

Fic. 36. Hypermetropia corrected by the use of a convex lens.

Figure 36 represents a hypermetropic eye at rest, in which condition the con-
vergent rays A° A’ arc refracted to a focus upon its retina N°. Parallel rays
A A being, under the same conditions, refracted to a focus at the normal posi-
tion of the retina N. By the interposition of the convex lens L, the parallel
rays A A are rendered convergent, and thus enter the eye in such a condition
as permits the formation of a distinet image upon the actual retina N,

Hyperopie eyes, therefore, are able to see distant things
clearly only by employing their A, and they thus have less
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power in reserve for bringing to a focus divergent rays from
near objects. If the A is paralyzed by atropia, even distant
objects are not distinetly seen without the help of a convex
lens.

The degree of H is expressed by the power of the strong-
est convex glass with which objects at an infinite distance
can be clearly seen.

Hypermetropia is divided into manifest, H. m., and latent,
H. 1l The sum of these is the tofal, H. t. The manifest
hypermetropia is that degree which appears on testing the
eyes with glasses while the accommodative power continues
in activity. The latent hypermetropia is expressed by the
additional focal power which is required after the A has been
completely paralyzed by atropia.

The hypermetropie, or, as he may be termed for brevity,
the hyperopic person, is so accustomed to use his A in form-
ing images of distant things upon his retina that he cannot
at once give up this habit and relax the ciliary muscle. He
thus unconsciously conceals, as it were, and renders latent a
portion, often a large part, of his refractive disability.

The total amount of H may be latent in young subjects
who have it in but slight degree, and whose A 1s sufficient to
bring even diverging rays from a near object to a focus at
the retina. It may, on the contrary, be wholly manifest,
where the A has been lost or suspended either by disease, by
artificial means, or by advancing age.

Professor Donders, to whom we owe most of our knowl-
edge of this form of Am., and of the frequency of its ocenr-
rence, divides H into absolute, relative, and facultative H.
Absolute H is present when, with full exercise of the A and
the strongest convergence of the visual axes, neither parallel
nor divergent rays can be brought to a focus at the retina,
unless with the aid of convex lenses. Relative H exists
when both parallel and diverging rays can be brought to a
focus by using the A and converging the optic axes to a
point nearer than the objeet. Vision is imperfect. In facul-
tative H the person can see both near and far by the aid of

N S S S ki Bncn i i







386 DISEASES OF THE EYE.

glasses which will be needed being in proportion to this
removal. A practiced observer can perceive its existence
when examining with the ophthalmoscope, with the reversed
image. It may also be measured by using the ophthalmo-

scopic mirror alone for the upright image; that convex glass

which, when A is relaxed or has been paralyzed by a strong
solution of atropia (four grains to the ounce), gives the best
defined image of the smaller vessels at the disc and toward
the macula, representing the degree of H. DBut the glasses
thus indieated require to be verified by actual test, after re-
covery of the accommodative power, before they are ordered
for the patient. In fact, it is by no means essential to deter-
mine the total H by means of atropia, a knowledge of this
being scientifically interesting rather than practically impor-
tant, inasmuch as, if thus ascertained, glasses cannot at once
be adapted which will neatralize it, becaunse the extent of A
-existing in the eye must be taken into account in selecting
the glasses. If lenses which correct the total H are given,
they prove too strong ; for the patient eannot at once lay
aside the habit of constantly using his A, and we thus have
given him an excess of refractive power which renders him
virtnally myopic. We therefore order at first glasses which
correct the manifest H, as they are easiest for the eyes; and

we afterward increase the power of these, so as to correct a.

portion or the whole of the latent H, when the person has
learned to dispense, through their assistance, with his con-
stant exercise of A for all objects, both far and near. Un-
less the power of the glasses is thus seasonably increased as
needed, the A will still be unduly drawn upon, and the re-
quired eorresponding degree of convergence will be so exces-
sive as to create asthenopia. The ultimate reliance in the
choice of glasses must be upon actual trial by the patient
from time to time, Those should be given which enable him
to read at about fourteen inches. While these are before the
eyes, a low power of 4 and of — glasses may be alternately
held in front of them, and we ascertain whether either of
these improves the clearness of sight. If the added convex







388 DISEASES OF THE EYE.

At first temporary, and finally permanent, squint is thus
induced. DBut as this excessive convergence brings the near
point inside the limit of binocular vision, one eye alone ex-
ercises the function of perception, and, as described in speak-
ing of strabismus convergens, the image formed in the other
eve, being inharmonious and indistinet, comes to be neglected ;
the eye converges yet more, and perceptive power in this eye
is gradually lost or weakened. This explains how it is that
in the beginning the development of strabismus may often
be arrested by the wearing of properly adapted glasses, which
prevent the necessity for over-exercise of the A when the
child first begins to look intently at small objeets. Stra-
bismus does not oceur in the higher form of absolute H, be-
cause here even increased convergence does not add to the
sharpness of the retinal images. Nor is it developed after
the early periods of life, rarely after eighteen years of age,
because the range of A lessens, and the relative becomes
more and more an absolute H. Where strabismus exists the
book is often held toward the side of the deviating eye, so
that the fixing eye may converge more strongly and obtain
a clearer image by increased A.

As hypermetropia, like myopia, depends on a defect of
conformation of the globe, oftentimes hereditary, it is not
removable by treatment, but it ean be relieved by the use
of lenses. Through their aid, and with careful management
of the eye, asthenopia is prevented, and full use of the organ
becomes possible. The acuteness of perception is, however,
usually less in hyperopie than in emmetropic eyes. A slight
degree of H ensnes as a normal condition in advanced age,
because of changes in the crystalline lens.

It 1s by no means always necessary to give glasses to
young hypermetropes, if they have such an amount of A as
allows them readily to form clear images of near objects, and
if they can rest their eyes in case fatigue is felt. They cer-
tainly should not use them for distant objects, as they are
not needed, and if worn they tend to lessen the adaptive
power previously possessed by the eye. But if these per-
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ities of surface, or construction, or position in the crystalline
lens, and is little relieved by optical appliances, except such
as cut off lateral pencils of rays of light.

Astigmatism was observed in his own person, and de-
scribed, by Thomas Young, as long ago as 1793, but was
supposed, until Professor Donders and others recently proved
the contrary, to be but a rare anomaly: whereas we now
know 1t to be a by no means infrequent form of ametropia,
requiring 4 or — cylindrical glasses for its correetion.

It an astigmatic person looks at horizontal lines when
these are at such a distance that rays from them are
brounght to a focus in the vertical but not in the horizontal
meridian, the lines will be distinctly seen, but their ends will
be blurred. If, on the contrary, these lines are placed at a
point adapted for refraction to a focus in the horizontal
meridian, they will appear everywhere blurred except at the
.ends. These conditions can be transposed by placing eon-
vex or concave glasses in front of the eye, or by changing
the distance for which it is accommodated. It is this impos-
sibility of distinguishing with equal clearness horizontal and
vertical lines at a given point, which makes reading diffienlt
for astigmatic persons. On looking through a card or plate
perforated with a slit, held in a proper direction, the con.
fusion of sight ceases. _

Astigmatism can be detected by observing the optic dise
with the ophthalmoscope in the direct method. The dise
will have an oval form, its greatest elongation corresponding
to the meridian of greatest curvature. The smaller retinal
vessels running in one direction will be less clearly seen, at
the same distance and with the same degree of A, than
those running at right angles to them. If the mirror is
brought alternately a little nearer and farther from the eye,
the vessels and the outline of the dise will be seen distinetly,
first in one and then in the opposite meridian. In ordinary
ophthalmoscopic examinations with the inverted image the
object-glass must not be held obliquely, as it then produces
the effect of a cylindrical lens, and makes the disc appear
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Care must be taken, however, in adapting glasses for As.,
not to over-correct the defect, or too much complicate the
lenses. The fact that the congenitally astigmatic eye las
capabilities which enable it in youth, and up to a certain
period of life, to virtnally neutralize the defect cannot be
questioned, and thus, by unexplained involuntary acts of ac-
commodation, an image is formed upon the retina at the mid-
dle of the foeal interval, where the section of the cone of
homocentric light will be nearly round. This latent power
unquestionably enables many astigmatic eyes to overcome,
or to disregard, moderate degrees of this anomaly of refrac-
tion, and either to altogether dispense with glasses, or to
take such as correct the greater refractive defects without
demanding that minute secondary deviations should be com-
pensated by special adaptations of glasses. Cylindrical lenses,
which seem accurately to fulfill all required conditions when
tried in one position only upon a test object, may prove very
uncomfortable to an eye which 1s to be constantly and rapidly
rotated in different directions, and used for various distances ;
and great relief is often found in exchanging too elaborate
componnd lenses for such as obviate the extremer defects of
refraction, leaving to the eye itself the overcoming of lesser
irregularities.

Cylindrical lenses must be mounted with great exactness.
With ordinary convex or concave lenses slight deviations
from accuracy do not materially interfere with the service-
ableness of the glasses or the comfort of the wearer. It is
quite the contrary with cylindrical glasses, especially those
of considerable power; for, since it is only when the axis cor-
responds to a certain meridian that they are adapted to aid
the eyes, a very trifling displacement of the axis from its
proper direction prevents a neutralization of the refractive
defect. The patient must therefore, if possible, make per-
sonal application to the optician,that the frames for the glasses
may be carefully adapted to his nose, to the proper distance
of the eyes from each other, and as regards their level in front
of the pupil. The glasses are then to be fitted to the frames
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that it will become ulcerated and perforated, and the eye be
lost.

Continuance of sight in the eye is a favorable diagnostic

sign, as the more malignant forms of disease have a tendency
to invade the globe and destroy vision.

The possibility of syphilitic infection is not to be lost sight
of in making a diagnosis of the nature of orbital enlarge-
ments. In such case specific medication rather than surgical
treatment may be indicated.

Cystic growths from deeper parts of the orbit, or devel-
oped from the follicles of the lids, are perhaps the most
common of all orbital tumors. Their contents vary, being
cheesy, oily, curdy, or serous, sometimes including hairs.
They may extend to the very bottom of the orbit, and canse
exophthalmos, but are rarely accompanied with pain. As
much as possible of the cyst should be excised, any remain-

ing portion being left to suppurate without the introduetion.

of irritants. |

Tumors of the optic nerve or of its sheath cause less pro-
trusion and immobility of the globe, but affect vision more
rapidly and fully, than most other orbital growths. These
may be removed without excision of the eyeball, but with no
hope of restoration of vision.

Ecchinnococei and cysticerci have in a few instances at-
tained a considerable development in the orbit.

Degeneration of the lachrymal gland is of very rare oceur-
rence. [t may be removed by an incision through the skin
along the orbital ridge, near its outer border. Pulsating
tumors of the orbit can usually be traced to a tranmatie
cause, which has ruptured or obliterated some vessel ; the
pulsation and anearismal murmnr often extend to the tem-
ples and forehead. Digital compression may be tried, but in
the greater part of the reported cases, where the symptoms
ceased during compression of the common carotid artery,
ligature of this vessel has been the means employed, nearly
always with success, for the relief of the patient, only one
death oceurring in forty-one cases of this operation.
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origin. The application of the * dental engine ”” enables this
to be done with far more facility and safety. Osseous en-
largements of syphilitic origin may be treated with iodide of
potassium.

In the ablation of orbital tumors, where sight remains in
the eye, its preservation is of the greatest importance ; and
even if vision is lost, provided the eyeball is not actually im-
plicated in the disease, it is most desirable that it should be
spared. This may often be done, even where the diseased
mass is so voluminous that its removal is difficult, by gain-
ing more space for operating by dividing the external com-
missure and widely separating the lids. Even if the optic
nerve and some of the muscles must be severed to allow the
globe to be drawn to one side, and thus obtain access to the
tumor, it is desirable to leave the globe in the orbit rather
than excise it; for even a sightless eye is worth retaining for
cosmetic effect and for greater comfort, rather than to have
in its place an artificial substitute. It has been already dem-
onstrated, in the operation for enervation, that The vitality
of the globe continues unimpaired, though the cornea loses
its sensibility, after section of the optic and the posterior cil-
iary nerves. But where the eyeball is actually involved in
the morbid transformation, it must of course be sacrificed.
Happily, it is comparatively seldom that the eyeball becomes
the seat of grave disease extending to it from the orbit.

HAEAMORERHAGE IN THE ORBIT.

This may occur after traumatic injury, and it takes place
to a copious extent after the recently devised operation for
enervation of the eyeball, where the optic and ciliary nerves
are divided, in injured or already disorganized eyes, as a se-
curity against sympathetic inflammation of the opposite eye,
or to relieve pain, instead of removing the globe by enuclea-
tion. This division of the nerves involves section of the ret-
inal and other vessels, and the globe is sometimes protruded
by the suddenness of the effusion which follows, which also
gives rise to a sensation of pressure in the orbit.
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searching for and drawing the lid from beneath the orbital
ridge. The same startling retraction may also happen if the
physician raises the lid a little with his finger to inspect the
eye. When the lids can no longer be closed sufficiently to
protect the cornea, this must be carefully guarded against
irritation from external agents, which might induce ulcera-
tion ; though this does not often occur, because there is no
disturbance of the corneal nutrition or inflammation of
neighboring puarts. It takes place, however, oftener in men
when they are, exceptionally, subjects of this disease, be-
cause their avocations expose them more to external irri-
tants, such as wind and dust. The best means of avoiding
corneal ulceration are the frequent use of a ten-grain solu-
tion of borax as a lubricant, or bathing with a solution of
salt and water, about two teaspoonfuls to a pint. The eyes
should be protected by glasses or otherwise when needful.

- Secondary functional defects, from want of mobility of the
globe and of A, may arise in severe cases.

The nature and causes of this exophthalmos, and its con-
nection with the thyroid enlargement and the disturbance of
heart action, are as yet unexplained. An abnormal action of
the sympathetic nerve has been suggested by some authors.

The local morbid changes in the orbit consist in hyper-
@mia or hypertrophy of the cellular and fatty tissues. The
disease is usually of slow development and of long duration.
Cases have occurred where structural disease of the heart
and dropsical conditions have supervened, and if the heart
thus becomes permanently affected relapses of the orbital
disease may take place.

As chlorotic symptoms are often present, tonic general
treatment, with good diet, and sometimes change of air, are
beneficial. The disease and its complications in the heart
and the thyroid do not seem to be relieved, but are rather
injured, by means which might be of service in other circum-
stances, such as preparations of iodine or digitalis.

No local curative measures are of any avail. Pressure
bandages, or uniting the lids by means of sutures, are espe-
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is often so far contracted that the wearing of an eye is im-
possible. The only proper treatment, where this granulated
or fungous state has been induced, is to omit wearing the

false eye, to use cold fomentations, and allow the parts to

recover their normal state, which they do oftentimes with
surprising rapidity ; after which the eye should be worn, for
a time, less constantly. If its polish is destroyed, or if its
edge does not fit the outline of the cavity, it must be ex-
changed for a new one. There is no danger that an eye will
be broken by violence while in the socket.

An eye must be worn for a few days before its exact
adaptability can be fully determined, because the lids and
the opposite surfaces gradually fit themselves to the edges
of the shell, and it then becomes more comfortable and
more mobile than at first. Unless the eye is made to fit
the individual,— which can only be done where workmen
in large cities understand the manufacture of them, — it is
important to have a large number to select from, as even
slight differences of form cause much difference of effect in
wearing. It is rarely possible to wear an eye more than
from one to two years before it so far loses polish that a
change is desirable ; though in a few cases they last much
longer. It is well, therefore, to be provided with more than
one eye, if others are found at the time of selection which are
a good fit, since it often happens that if an eye is broken or
becomes rough it is difficult to replace it at a given moment
with another which is equally well fitted in form and color.

In putting in an eye, after it has been dipped in water it
1s taken hold of at its temporal end with the thumb and fin-
ger of one hand and pushed vertically under the upper lid,
which is drawn slightly forward with the thumb of the
other hand, the fingers being supported on the brow. As
this 1s done the nasal end is turned inward, bringing the
eye to the proper horizontal position, its edge being kept
under the upper lid ; the lower lid is then drawn down with
one finger, and the lower edge of the eye slipped inside it.
To remove the eye, the lower lid is drawn a little outward
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Inflammation and fistula of the sne may be followed, or
sometimes caused, by caries of adjoining bony parts. In
such cases the fistula continues for a long time.

As I have elsewhere deseribed, chroniec inflammation of
the lachrymal passages, delaying the free conveyance of the
secretions from the eye, sometimes causes a special form of
conjunctivitis, which disappears after free discharge of the
secretions is reéstablished. If, on the other hand, a ehronie
conjunetivitis has led to an extension of inflammation to the
lachrymal canals and sac, the original disease must be made
the subject of treatment, to improve the quality and lessen
the amount of the secretions. The collyria and other means
thus used will find their way into the lachrymal passages
and have a good effect. In the early stages of lachrymal in-
flammation, where there is no conjunctival complication,
mild collyria may be dropped into the eye, to be earried with
the secretions to the affected parts, and, if frequently used,
are often more beneficial than when employed as injections
into the canals ; assisting nature by keeping up a mild influ-
ence on the diseased membrane. They can, moreover, be
applied by the patient himself. Solutions of ten grains of
borax, or where a stronger astringent is needed half a grain
of sulphate of zine, to the ounce of water are useful, and in
chronic cases may be employed of gréater strength.

Injections of warm water with Anel’s syringe are often
of service as a means of exploration to ascertain whether and
how much obstruction is present. If the punectum is too
small to admit the fine curved tube of the syringe, 1t may be
dilated a little with the conical probe. When no impediment
exists, the water flows through the duct as freely as it leaves
the syringe; passing into the patient’s nose if his head is
leaned forward, into the throat if it is inclined backward.
If the lining of the duct is much thickened, the water may
not pass through it readily, but only if the sac is afterward
pressed upon with the finger. If the duct is occluded, the
water will flow back from the sac through the puncta. As
long as communication with the nose still remains, there is
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were passed, perhaps daily, had appeared to be relieved of
his affection, finds obstruction reéstablished. The forcing of
very large probes or the wearing of very large rubber styles
in the duct is also frequently followed by subsequent striet-
ure or closure of the duet, which no means.are able to over-
come. Similar objections apply to the methods of ipeision
of strictures of the duct. These disappointing experiences
are in fact only a virtual revival of the former methods, the
msertion of the gold canules of Dupuytren, or the silver or
leaden styles of Scarpa, which gave relief in many instances
while worn in the duct, but were in the end so .unsatisfae-
tory that they have been long abandoned as practically
useless.

The probe, lightly held with the thumb and finger, is in-
troduced along the canal in a horizontal direction until it
reaches the outer wall of the sac, where it is arrested if of
too large size. If it does not readily enter the sac upon
moderate efforts, a smaller size should first be used, to be
followed by others of greater dimension. Sometimes, how-
ever, it is found that a large probe, with a little gentle press-
ure, passes better than a smaller one, the larger instrument
pushing aside any fold of the lining membrane in which a
smaller one would be entangled. No violence, but only a
careful persistence, with perhaps slight changes of position
of the end of the probe, is needed. After the entrance into
the sac has been effected with one size of probe others will
often pass with little difficulty, until we have the wished-for
dimensions. As long as the probe is still outside the sac we
feel an elastic resistance; when this is overcome, the probe
advances a little farther, and gives to the fingers a sensation
that the end of the probe touches the bony parietes at the
opposite wall of the sac. Until thus certain of its being in
the sac, the probe must not be carried downward : otherwise
the end of the probe will make a false passage through the
side of the canaliculus. When sure that the probe touches
the inner wall of the sac, it is to be brought to a vertical po-
sition and its end pushed eurefully downward through the
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galvano cautery destroys their vitality. The method of de-
struction is as follows: a needle similar to those used by
dentists for destruction of the nerve in a tooth is fastened
in a holder, which is connected with the pole of a galvanie
battery of very moderate power. It is then passed along the
eyelash into the bulb. A bit of moistened sponge united
with the opposite pole is then applied to the cheek or fore-
head near the eyelid. A slight appearance of frothing at
the side of the needle indicates the completion of the process
of disorganization, and where this has been effectual the
eyelash can at once be plucked out without resistance. This
method is landed as successful in a very large proportion of
cases at the first trial. Should it not destroy the bulb of
the distorted cilia, the attempt can be repeated as soon as
a renewed growth of the hair indicates the failure. Care
should be had that the cauterization is not carried too far,
“so that other cilia become misdirected as the resulting cica-
trization is accomplished. Extreme delicacy of manipula-
tion is essential.

Where but a few cilia are implicated, a minute bit of skin
above them may be excised and a suture so placed as to
draw the cils outward; or they may drawn through the skin
in a noose of doubled thread, so that their points project in
the direction in which the noose is carried by the needle.

Destruction of the bulbs of distorted cilia with a hot
needle, or with caustie, is of uncertain effect ; other contiga-
ous cilia sometimes being distorted. In many chronic cases,
where trachoma has been complicated with blepharitis eili-
aris, the tarsal cartilage is curved inward by contraction
of its conjunctival lining, and the lashes deviate along the
entire border of the lid.

If operative measures are attempted for this general tri-
chiasis, they must be more extensive than where the changes
are less considerable ; and as these are long and painful, the
patient should be etherized. Several methods have been
proposed. An incision is made with a narrow knife along
the entire border of the lid, so as to split it into an outer
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?

through the muscular layer.” Dr. Green places sutures as
follows : “ The curved needle is first introduced a little to

e, 3s.  the conjunctival side of the row of eyelashes,
and brought out just within the wound made
by the excision of the strip of skin; it is then
drawn through and inserted again in the wound
near its upper margin, and passed deeply back-
ward and upward, so as to graze the front of
the tarsus and emerge through the skin of the
eyelid a centimetre or more above its point of
entrance. On tying together the two ends of the thread the
skin-wound is closed, and the loosened lid margin is at the
same time everted, and brought into a correct position. There
is very little tension upon the stitches, and there is never any
injurious strangunlation of the included tissues. Three sut-
ures generally suffice for the accurate adjustment of the lid
margin.”’

ECTROPION.

Eversion of the lids may be acute and temporary, or the
consequence of chronic alterations or traumatic injuries of
contiguous parts, or a result of defect of innervation of the
facial nerve supplying the orbicularis mnsele. In old per-
sons eversion is not uncommon, from a want of due action of
the lachrymal puncta. The secretions remaining in the eye
irritate the conjunctiva at the inner angle, and cause thick-
ening and eversion, aggravating the already existing evil,
until at length the entire lower margin of the lid is pushed
away from the globe, forming the condition termed blear-
eyed. The everted and perhaps closed punctum no longer
conveying off the tears, they overflow upon the cheek, exco-
riating the skin and making matters still worse. Division
of the punctum and .of the canaliculus for the distance of a
line allows the tears to be again taken up, and with the aid
of soothing and of very mild astringent applications the
thickened conjunctiva improves in condition, and the border
of the lid gradually regains its proper place. A similar train
of phenomena is induced by chronic marginal blepharitis,
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