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10 ANATOMY AND PHYSIOLOGY OF THE EYE.

nal granular, external limiting, layer of rods and cones,
and the pigment layer. The three layers which I have
italicized — the second, ninth, and tenth — are the
layers of practical importance. The layer of nerve fi-
bres is an expansion of the fibres of the optic nerve
over the retinal surface. The radiation of fibres from
the optic disk is not symmetrical, but, like the vessels,

Fic. 4.

chiefly upward and downward in direction and tending
mostly towards the temporal portion, as shown in
Fig. 4, after De Wecker and Von Jaeger. This layer is
thicker around the nerve entrance, and gradually thins
out as we approach the ora serrata. It is the conduct-
ing layer, and the ninth — the layer of rods and cones
— is the percipient layer. The cones are directed to-
wards the centre of the eye, the apex of each pointing
backward, and resting on the tenth, or pigment, layer.
This pigment layer — regarded formerly as a part of the








































































34 EXAMINATION OF THE EYES.

clearly, and a hypermetrope less clearly. The same
spherical convex or concave glasses will aid in deter-
mining an astigmatism, in connection with the metallic
plate and slit. A slip of colored glass will be useful in
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testing double images, and a few prisms are necessary

to measure the strength of the ocular museles when this
is desired.

The ophthalmoscope perhaps onght now to be consid-















THE OPHTHALMOSCOPE. 39

sists of a metallic mirror slightly concave, about an
inch and an eighth in diameter, set in a metallic frame,
with a handle which pushes into itself so as to be no
more than two inches in length when not in use, and
convenient for the pocket. In the centre of the mirror
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is an aperture one-eighth of an inch in diameter, and
attached to the frame of the mirror is a hinged bracket
to hold a small convex or concave lens, to assist the eye
of the observer if necessary. The object glass or convex
lens is rather larger than the mirror, of about two inches
focus, and may be set also in a metallic frame with a







































2 REFRACTION AND ACCOMMODATION.

metropic (normally refractive), and especially in the
hypermetropic eye, is completely filled by the distended

Fic. 138.
olobe. Exceptionally, myopia may be the result of too
great refraction, the axis of the eye not being increased.

Fie. 14.
Figure 13 above represents a myopic eye, the axis
of which is so long that the rays of light from A are
focussed before reaching the retina.

Fic. 156.

Fig. 14 shows the form of the emmetropic eye, which
corresponds so perfectly with its refraction that parallel







































HYPERMETROPIA AND ASTHENOPIA. 65

as in presbyopia. In presbyopia, however, rays of light
from a distance — that is, what are termed parallel
rays — are brought to a focus on the retina without the
use of accommodating power; while, in hypermetropia,
the exercise of this power is always necessary, even for
distant vision, and, in the higher grades of the affec-
tion, convex glasses are also necessary for all distances.
A hypermetropic eye is generally smaller in all its di-
mensions than the emmetropic or normally refractive,
and is usually congenital and hereditary. This form of
hypermetropia is sometimes called azial in distinetion

Fic. 18,

to a form which is occasionally met with, due to an
insufficient curvature of the refractive media, and called
curvature hypermetropia. The same is true of myopia
which, usually axial, may exceptionally be curvature
myopia caused by excessive curvature of the refractive
media.

Fig. 18, above, is intended to represent an eyeball of
the hypermetropic form; the parallel rays of light from
A are seen to reach the retina before being brought to
a focus. Such an eye might perhaps foeus parallel rays
by the exercise of its power of accommodation; but if

the range of accommodation were limited, or the grade
5



b6 REFRACTION AXND ACCOMMODATION.

of the hypermetropia too high, it could only see at a
distance by the aid of a convex glass.

In Fig. 14, we have the emmetropic eyve, and the dif-
ference in the length of the axes of the two eyes is
clearly observable. The first eye is so flattened that its
axis is too short for its refractive power; while in the
second the shape of the eye is precisely adapted for its
power of refraction.

In Fig. 19, we see the hypermetropic eyve with a suita-
ble convex lens before it.  The glass so supplements its
refraction that parallel rays of light are foeussed just

Fic. 19,

as they reach the retina, and without the exercise of
accommodation.

It has been stated already that the hypermetropic form
of the eyeball is more common in early life than any
other, and that it furnishes the greater number of re-
cruits for acquired myopia. 1 have occasionally found
it quite puzzling in voung subjects to decide at once
whether they were over-sighted or near-sighted. They
appeared by turns to be both, and were undoubtedly
just at the turning point into confirmed myopia. It
should be borne in mind as of practical value in treat-
ment, that a hypermetropia may decrease with age, and










































0 REFRACTION AND ACCOMMODATION.
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CHOROIDITIS SIMPLEX. 178

be seen shining through in spots. Still later, we may
find consecutive atrophy of the retina and optic nerve.

Fic. 34.

Figs. 34, 35. We know that the exudation at first is in
the choroid, from the observation that the retinal vessels
are distinctly seen over these patches, and are not inter-

Fia. 35.

rupted in their course or obstructed, and from the fact
that the retina retains its normal transparency.



174 THE CHOROID AND VITREOUS.

The prognosis must of course be guarded, owing to the
tendency to complication and atrbphy of the retina and
optic nerve. Sometimes, however, the exudations are
absorbed, leaving but faint traces of their existence
behind, and sight is quite restored.

Central choroiditis, a steadily decreasing visual power
in elderly people with normal field of vision, points to
a circumscribed patch of choroidal inflammation beneath
the macula lutea. The ophthalmoscope shows a yellow-

Fic. 36.

ish, irregularly shaped spot with pigmented outlines,
and there is no tendency towards spreading. There is no
danger of total blindness. Figs. 36 and 37. Metamor-
phopsia, that is, distortion in the appearance of objects,
is observed, and of course there is a central scotoma.
See page 226.

Allied to this form of choroiditis is the Ametropic
retino-choroiditis described by Gould.! It occurs in

1 A. of Oph,, vol. xix. No. 1.



CHOROIDITIS SIMPLEX. 175

young people, and is due to eye strain in ametro-
pia, chiefly hypermetropic astigmatism. The macular
region is slightly pigmented. The lesion is retinal.
The treatment is to correct the ametropia by proper
glasses.

The Treatment of Choroiditis Simplex

must be governed to a great extent by the state of our
patient’s health otherwise, and the cause of the disease.

Fic. 87.

This is frequently syphilis. Generally it will be found
that the liver, digestive organs, or the uterus are dis-
ordered. All these circumstances will influence our
treatment. At all events, the patient should abstain
from the use of the eyes in reading or sewing, and
guard them against bright light out of doors by wear-
ing dark glasses.

In old cases of irido-choroiditis the operation of iri-




































THE OPHTHALMOSCOPIC SYMPTOMS. 187

destroyed the sight. Generally the disease is far ad-
vanced before aid is sought. Vision fails, glasses are
not of service, there may be a slight inflammatory at-
tack, and they seek surgical advice. Frequently the
eye appears normal, with perhaps the exception of a
slightly dilated and sluggish pupil. That constant
and characteristic symptom of glaucoma, increased ten-
sion of the globe, is usually present, and the ophthal-

F1c. 42

moscope will show a glancomatous excavation of the
optic nerve. Still in some cases these symptoms are
not marked, and it will prove quite difficult to diagnose
the case, but as the disease progresses, sooner or later
inflammatory symptoms are apt to be manifested, as
in the inflammatory forms previously spoken of.
Whether this be the case or not, the eye gradually
assumes the glancomatous aspect as the globe grows

harder,
















































BRIGHT'S DISEASE. 203

by the use of colored spectacles. With the wisest treat-
ment in every respect, the result will often prove
ungatisfactory.

BRIGHT’S DISEASE, OR RETINITIS ALBUMINURICA.

The ophthalmoscopic appearance of the eyes in
Bright’s disease does not differ very much from that
already described, except at a later stage of the affec-
tion, when we sometimes find around the optic disc a
broad, white ring, and in the region of the macula
lutea small stellated white spots, which are later

Fie. 48.

merged in the general exudation. TFig. 48, after Von
Jaeger, represents nearly such a picture as seen with the
ophthalmoscope.

The pathological changes are principally the serous
infiltration of nerve and retina, — the fattv degenera-
tion making the white patches, hypertrophied and scle-
rosed nerve fibres, giving rise to a striated appearance























































































































































































204 THE MUSCLES OF THE EYE.

PARALYSIS OF THE EXTERNAL RECTUS.

On moving an object before the eye from right to left
(@ lighted candle is convenient), a convergent squint is
noticed. The movement of the eye to the left is slug-
gish., There is diplopia as the object is moved into the
lett half of the field of vision, the images being homo-
nymous (not crossed, the right belonging to the right
eye, the left to the left eye),
parallel, of the same height,
the distance between them in-
creasing as the object is moved
farther to the left. The posi-
tion of the head is also charac-
teristic, the patient carrying it
turned somewhat to the left, in
order to avoid the confusion of
sight arising from the double
images. A prismatic glass may
be worn to correct the diplopia,
as shown in Fig. 69,

: A prism bends the rays of
.an:':fhff“f 'p.-g::“ u.f;‘ﬂii‘:ii'; light towards its base. Apply-
tora 1 n b 09 e 00 it o the left eye, base
object), and two fuages of 0b are  {owapds the « temple, Tays OF

geen. The prism p, before the

right eye, deflects the rays to “U'ht are h{!‘nt ﬂutWﬂ.I‘d, ﬂ-ﬂd
% (the yellow spot), and single = e . . -

vision is the result. In this case the lmage 18 pl‘l}]EGtEd inward
the right eye is supposed to be

affocted towards that of the other eye.

The prismatic glass should be just strong enough to fuse

Fic. 69.

the two images. If we wish to exercise the paralyzed
rectus so as gradually to strengthen it, we may preseribe
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