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510 MACEROSCOPIC AND MICROSCOPIC ANATOMY.

~ As the fibres, as a rule, run antero-posteriorly, and as they are sub-
Jected to great pressure in the equatorial region of the lens, their
extremities meet at the anterior and the posterior poles, As 5hrjw;u in
Fig. 29, they form, in the young, a Y-like figure in these situations, the
anterior one being inverted. In mature subjects, the principal radii
subdmde_, causing numerous sectors whose apices are directed towards
the anterior and posterior poles of the lens. These cells are cemented
together by a clear homogeneous substance containing the so-called
interfibrous channels which communicate near the lenticular equator.

_ Resting in the anterior part of the vitreous or so-called Ayaloid
fossa or fossa patellaris, and enclosed in its capsule and tuu{:hihg the
posterior portion of the iris, the lensjs held in position by the suspensory
ligament of the lens or the zome of Zinm. This, after arising near
the region of the ora serrata from the hyaloid membrane, and receiving

Fig. 29,

Sectors in crystalline lens. (TESTUT.)

fibres mostly from the elevations of the ciliary processes, divides into a
series of fan-like radii to be irregularly inserted by three great groups
into the posterior capsule, the circumference of the lens, and the anterior
portion. It thus leaves a triangular space between the two portions,
which is traversed by numerous interlacing fibres. This space is known
as the perilenticular space, whilst the area between the fibres of the
zonulaand the equator of the lens is termed the canal of Petif. Behind
the posterior wall of the zonule and the underlying vitreous, there is a
supposed small annular space known as the canal of Hannover.

In post-natal existence, the erystalline lens is devoid of bloodvessels
and nerves, receiving its nourishment by osmosis from the intra-ocular
lymph streams.

Immediately behind the posterior capsule of the lens and contained
in the space otherwise bounded by the suspensory ligament of the lens,
the posterior portion of the ciliary bodies, the retina, and the optic-
nerve head, there is a dense, gelatinous, transparent, and almost
structureless body known as the vitreous fumor. Aeccording to most
authorities, it is enclosed in a membranous sac known as the hyaloid
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INJURIES OF THE ORBITS, EYES, AND EYELIDS. 29]

insertions. There is almost always prolapse of the iris, and frequently
there is dislocation of the lens. Fig, 188 represents the latter condition.

In spite of the severity of the injury, the eye occasionally recovers
with some degree of useful vision. In the vast majority of instances,
it either shrinks or suppurates. White Cooper' reports a case from Bow-
man's practice, where a severe blow on the eye from the sudden open-
ing of a carriage-door, caused a rupture of the sclerotic at its posterior
part. He remarks, that such cases may be more frequent than they
seem, as they cannot be diagnosticated till after enucleation of the eye-

ball.

FiG. 185,

Specimen showing ruplure of eyeball with subeonjunctival disloeation of lens,

Bupture of the chorioid occurs at times, without any rupture of the
sclerotic.  In such cases, it usually appears as a rent which is parallel
to one of the borders of the optic nerve. At first, its extent, and per-
haps even its existence, cannot be determined by examination with the
ophthalmoscope, on account of the effusion of blood. As the hemorrhage
absorbs, a whitish or yellowish rent, often of considerable extent, and
sometimes branched, is seen. If it does not invade the macular region,
good sight may ensue, Temporary pigment-deposition between the disk
and the macula may at times be the only recognizable ophthalmoscopie
change,

Penetrating wounds of the eye with injury to the cornea and iris.
The simplest examples of these, are those cuts of the cornea by which
the anterior chamber is opened. If there is no prolapse of the iris, they
generally heal rapidly, without impairment of vision. The purposive
injuries made in the operation for discission of cataract, or in opening
the anterior chamber to evacuate pus, are familiar examples.  After the

I Injuries of the Eye, 1854, pp, 137, 158




















































































































































































































































































































































































ASTIGMATISM. 415

in Javal's optometer, are well shown in the :11'1.'tlttl|::ttij-'ih.E ficures. Fig.
954 exhibits the images of a normal cornea and the distortion which exists

in the 1|u1'i[;ha-:rul portions, Fig, 255 shows the distortion of the images

Placido's disks as thev appear ot various portions of an approximately

normal cornea, (Javak.

. FEROT

Placido's disks as they appear in conical cornen.  (Javi











































































To faee page 439,]

PLATE IIL

Flg. 1.

Normal eyve-ground {(average tint).

Fi1G. 2.

Normal eve-ground (branette).
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DIREASES OF THE RETINA. 441

fact that the vessels often divide deep in the optic nerve, their apparent
number is variable. At times, they become visible to the ophthalmo-
scope as two trunks, and do not divide until they have nearly reached
the retinal level. The variations and anomalies in the distribution of
these arteries and veins are as great and as frequent as those found in
other organs of the body. Study of the reproduction of Jaeger’s plate
of normal eye-grounds numbered 1 and 2, facing page 439, will make
the average distribution, as shown on page T3, readily understood.
Just inside of the cribriform fascia, the central retinal artery gives
off branches which form an arterial cirele which anastomoses with
the short ciliary arteries that enter the chorioid near the optic nerve,
By reference to Figs. 244 and 2145, showing the sclerotic arterial

Fig. 263,

Ophthalmoscopie appearances of A cilio-retinal artery. (RaxpaLi.)

anastomoses found in the healthy eyes of a child and of an adult, it
will be seen that a small but important anastomosis is here formed
between the circulation of the retina and that of the chorioid, which
in congestion and inflammation of the latter membrane, causes the
increased vascularity of this circle and its branches to be seen as a
dull, deep-lying redness of the optic nerve. Besides this anastomosis,
a so-called “errant vessel” may be found at the outer side of the disk,
which, springing from the short ciliary arteries, enters obliquely
through the optic nerve and is distributed through the retina. Fig. 265
gives an excellent representation of the ophthalmoscopic appearances,
whilst Fig. 266 shows a microscopic section through such a vessel.
Beyond this point, the central artery of the retina is strietly an ¢ end-









444 DISEASES OF THE RETINA.

or in the inverted image, it appears very different. With the upright
h?&lagu, the entire macular region is found to be generally more darkly
pigmented, its centre being free from any vessels of a size that are visi-
ble with the ophthalmoscope. The fovea centralis is often marked by
a yellowish reflex. When the same region is studied by the inverted
image, with dilated pupil, the macula, especially in the young, appears
as an oval area, which is decidedly darker than the rest of the eye-
ground. At times, it is surrounded by a light-yellowish curvilinear reflex,

Anomalies often encountered and consistent with good vision, Very
slight variations in the amount and distribution of the pigment within
the eye, make marked differences in the appearances of the eye-ground.
Thus, in the dark races and in persons with very dark hair and skin,

Fra. 267,

A & I|I|.‘ ":-.
gr ,‘I.".:%“.

AR
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Ophthalmoseopie representation of an eyve-ground of an albing. (JAEGER.)

the general color of the fundus is brownish, as shown in Plate facing
page 439 (No. 2). In very blonde subjects, the larger chorioid vessels
toward the periphery of the eye-ground can almost always be seen. In
some cases, they are visible throughout the entire fundus, as shown in
Fig, 267, In albinos, there is so little pigment in the stroma of the
chorioid at times, that white light reflected from the sclerotic between
the vessels is found. In more pigmented individuals, the sclerotic is
hidden by the pigment in the chorioidal stroma, and this again by that
in the epithelial cells of the retina.

Less frequent are the anomalies in the character of the fibres of the
optic nerve as they bend over into the retina. Occasionally, it is found
that after they have, as usual, lost their MAarrow HI'IIEEItll at the I:n}nnu,
cribrosa, they become once more ensheathed in it in the head of the
nerve, or as they pass into the retina. When the medullary covering
thus reinvests the nerve-fibres, they appear ophthalmoscopically as
dense white and strongly light-reflecting bundles, instead of a delicate
























462 DISEASES OF THE RETINA.

K16, 278,

Embolism or central artery of the retina.  (LIEBREICH.)

Embolism of @ branch of the arteria centralis retince. This form of
the affection presents somewhat different symptoms. Here the blood is
cut off from only one part of the retina, and this part alone becomes
cloudy, or has the calibre of its supplying arteries diminished. Hemor-
rhages and infaretion of the affected area with blood, are often met with.
Probably because the retina still draws nutritive supplies from the
subjacent chorioid, the sphacelus which is observed in other tissues
following embolus of a terminal artery, does not occur. Upon account
of the intra-ocular pressure being sufficient to prevent regurgitation of
blood into the eye from the main venous stems, hemorrhagic infarction
never oceurs in cases of embolus of the main artery. In embolus of a
branch, however, regurgitation into the capillary area supplied by the
obstructed branch, readily takes place, this being so, because all other
unaffected branches are under the same pressure,

The prognosis of embolism of the central artery of the retina is most
unfavorable. This is so, because the stoppage of the circulation is
soon followed by atrophy of the retina and of the head of the optic
nerve. In some instances, the scotoma produced by an embolus in one
of the branches of the main artery, may be materially diminished by
the development of collateral circulation,

Various plans of treatment have been proposed, all of which are
generally ineffective, Iridectomy and paracentesis have been suggested
with a view of promptly diminishing intra-ocular pressure, thus aiding
the enfeebled retinal cireulation. Massage of the eye has also been
resorted to in the hope of dislodging the embolus.












406 DISEASES OF THE RETINA,

disk and surrounding retina, are associated with a few irregular white
splotehes and striated hemorrhages in the fibre-layer. Although these
white patches multiply and extend, they are usually confined within an
area of two or three disk-diameters from the optic entrance. In high
orades of the ocular affection, they coalesce and form a broad zone
around the disk. The disk itself is swollen and prominent, whilst its
boundaries are hidden by diverging opaque nerve-fibres. From time to
time, fresh hemorrhages oceur, which are striated when in the fibre-
layer, but assume more or less rounded forms when they invade the

F1a, 275,

Albuminuric retinitis. (LIEBREICH.)

deeper portions of the retina. At the same time, a new series of irreg-
ularly linear or quadrate white splotches which radiate throughout the
macular region from the fovea centralis, ave developed. These, how-
ever, which were supposed to be characteristic of the nﬁ'r:ur:]ﬂn, have
been observed in a few cases of neuro-retinitis caused by basilar men-
ingitis without any accompanying disease of the kidney. Nevertheless,
in the immense majority of cases, Bright's disease can be safely diag-
nosticated where the foregoing typical symptoms are found; whilst a
careful investigation of the urine will usually confirm the diagnosis.
Generally, the hemorrhages soon lose their uhur:}ﬂtermtl{: blood-color,
fade, turn white, and often undergo absorption. When the lower grades









PLATE IY.

Fia. 1.

Ophthalmoseopic appearances in retinitis lencsemics.

Fig. 2.

Uphthalmose:

¢ appearmnces in retinitls syphilitica.
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DISEABER OF THE RETINA. 463

has been partially absorbed, there is a deposit of it in th:a inner _r.:-t.inﬂ]
layers. As the disease advances, this gradual absorption of pigment
advances throughout the eye-ground, laying bare the large and tortuous
vessels of the c%m-iuilial stroma, which appear as yellowish bands, At
times, the epithelial layer which has been robbed of its pigment, appears
as a delicate reddish stippling. In other cases, the epithelium takes on
a whitish, almost silvery sheen before the pigment is absorbed, this
being usually seen in patches. Later, the pigment-area extends farther

FIG. 277,

Typical pigmentary degeneration of the reting, (JAEGER.)

in toward the disk and macula. This is accompanied by a marked
diminution in the calibre of the retinal vessels and a gradual atrophy
of the retina and the intra-ocular end of the optic nerve.

The disease is frequently hereditary, and may occasionally be traced
back for several generations. It attacks many members of the same
family, The males are the more frequently affected, although the
daughters seem the more likely to transmit the defect. Cunier, in a
memoir published by the Société de Médecine de Gand (1888), has
related the history of a family in the commune of Vendemian near
Montpellier, in which the hereditary transmission could be traced for
tWo centuries (six generations). Out of six hundred and twenty-nine









466 DISEASES OF THE RETINA.

lesion has existed for any length of time, there is almost invariably a
detachment of the lower part of the retina. In the majority of instances,
the detached retina ceases to function, thus causing a defect in the cor-
responding part of the field of vision. Occasionally, however, light-
perception is retained for some time. When the effusion has gravitated
to the lower part of the eye, the portion of the retina originally detached
often reapplies itself to the chorioid and sometimes resumes its tunctions,
It is doubtful, however, whether its ph}raielt}gical action 18 ever fully
re-established. When the parts near the macula are uninvolved, central
vision is often good. There is, however, always a certain torpor of the
retina, which causes a necessity for bright illumination to obtain good
vision. Moderate-sized detachments, which either have originated in

Fig. 278,

Tetgchment of the retina. (JAEGER.)

the bottom of the eye or haye gravitated to this position, may, at times,
remain quiescent for years without appreciable change. Generally,
however, there is a tendency for them to become larger and to invade
the anterior part of the eye. Sometimes, they come so far forward as
to be visible by oblique light.  In cases where the detachment is total,
the ophthalmoscope shows only gray clouds without any reddish reflex.
When the detachments are extensive, and when they invade the anterior
parts of the eye, the lens usually becomes cataractous. Plastic iritis,
producing a closure of the pupil, or infiltration of the angle of the iris,
cansing a secondary glancoma, may also appear. Even in posterior
detachment of small extent, there is a marked interference with the
nutrition of the lens and a tendency to the development of cataract.
In many cases where there is an inflammation of the anterior part of
the eye that is sufficient to prevent ophthalmoscopie examination, it
is necessary to rely on the rational symptoms for a diagnosis. These
consist maily in those which are usually found in all cases of detach-
























474 AFFECTIONS OF THE OPTIC NERVE.

neuritis was so marked as to cause grave doubts whether it might not be
the herald of intra-cranial disease. By observation for many months,
however, and under rest of the eye and the use of proper lenses, the
patient’s good health continued, and the swelling partially or completely
subsided. Nevertheless, in the majority of cases where there is a promi-
nence of two diopters or over, the conditions are far more serious,
betokening intra-orbital or intra-eranial disease.

Papillitis (Choked disk—Stauungs-Papilla.) By this term is desig-
nated a decided swelling of the intra-ocular end of the optic nerve, which
forms a small convex tumor that projects into the vitreous, In many

Fig. 288

Swollen disk in o case of chronic meningitis. (LIEBEEICH.)

instances, it is so marked that its antero-posterior diameter or height
becomes equal to the width of the original area of the disk itself in the
plane of the retina. On the surface, engorged capillaries, which per-
meate the swollen head of the nerve, are visible. These are often accom-
panied by small superficial hemorrhages. The nerve-fibres are swollen
and cedematous. They have also lost their transparency. In consequence
of this, the following conditions may appear: obliteration of the phys-
iological excavation, a hiding of the branches of the central retinal
artery to reappear in the periphery of the eye-ground, and a veiling or
entire disappearance, at times, of the more superficial veins for a short
distance, by the swollen and opague nerve-fibre, to again become tortu-
ous, dilated, and rendered visible as dark bluish-red cylinders which run



PLATE V.

Fi16, 1.

Ophthalmoscopic appearances in early stage of papillilis.

Uphthalmoseopie appearances in regressive nenriils,

To face page 474, ]








































































DISEASES OF THE CHORIOID, 497

been high and the exudation has been considerable, a depressed white
spot, which is due to the sclera shining through the remnants of atrophic
chorioid, is found beneath, Where the inflammation mainly involves the
capillary layer of the chorioid and the overlying epithelium, the result
is either to lay bare the large red vessels that ramify in the black
stroma of the chorioid, or to render them visible as red streaks which
cross partially atrophic white patches. TFrequently, the inflammation
glues the epithelial layer to the retina proper, and the pigment-granules,
wandering along the lymph-sheaths of the retinal bloodvessels, become
especially abundant where the small vascular branches are given off,

F1z. 201,

Early stage of chorio-retinitis, (LiesreicH.)

The above-described changes in chorio-retinitis are well illustrated in
Figs. 301 and 302. They represent the same eye-ground sketched at dif-
ferent stages of the disease. The white patches seen in F ig. 301 have
entirely disappeared in Fig. 302, which was taken some months later.
The subsequent changes in the chorioidal pigment are well shown in
Fig. 302. Vision, which in this case had been very dim at first, im-
proved very much under rest of the eye and the administration of
eorrosive sublimate,

Chorioiditis  disseminata is distinguished by the appearance of
numerous small atrophic spots in the equatorial and anterior portions
of the chorioid. These, though sometimes rounded, are usuall y stellate
or irregular in form. They may be developed in the deeper part of the
chorioid. While small, they have indistinet margins and may be more
or less covered and hidden in the only partially changed epithelium.
Many of the diseased areas lie in the mere superficial layers and

32



498 DISEASES OF THE CHORIOID.

B, S

project beyond the chorioidal level, Owing to their small size, their
frequent development without vitreous opacities, and the part of the

Fig. 802

Late stage of chorio-retinitis. (LIEBREICH.)

F1c, 303,

Disseminated chorioiditis.  (JA EGER.)

he eye-ground may exist

chorioid that is affected, marked changes in t ;
A good representation

for months without decided im pairment of vision.









DISEASES OF THE CHORIOID. 501

by the stimulus of artificial illumination, appeared as reddish-yellow
cireles of light that moved and gradually melted into one another, For
two years before the sketch was made, the patient had been able only
to distinguish day from night. The fellow-eye, which was affected in
the same way to a less degree, allowed the patient sufficient vision to
find the way about the streets with difficulty.

Chorioiditis suppurativa is not unfrequently observed after wounds
and injuries of the eye. Where they involve the cornea, there is a
rapid clouding of this membrane, which becomes opaque. This is fol-
lowed by yellowish-white plastic effusion, with the formation of posterior
synechia and narrowing of the anterior chamber. The iris is swollen,
and its stroma is dissected and pushed apart by small accumulations of

FrG. 506,

Syphilitic chorioiditis, (JARGER.) ¥

pus, that are distributed throughout the ehorioidal interspaces. This
18 accompanied by cedematous swelling of the lids, more or less protru-
sion of the eyeball, and intense pain in the eye and around the orbit,
The patient soon loses all light-perception. Frequently, there is fever,
In rare cases, there may be a partial suppuration of the eyeball, with
the formation of an abscess in the anterior part of the vitreous, and
subsequent shrinkage of the globe. Usnally, however, every part of the
eye is involved, and the chorioid is everywhere infiltrated with pus,
which dissects up the stroma and pushes its fibres apart. The retina is
also infiltrated with pus, and is generall y lifted up and separated from
the chorioid by a large layer of pus. The vitreous humor becomes
converted into an abscess,

Besides the traumatic form, metastatic suppurative chorioiditis ac-
companying severe fever, such as typhoid fever, variola, and puerperal
pyemia, 18 sometimes met with., It is very rarely found in pymmia





















508 DISEASES OF THE CHORIOID.

Although they generally constitute one of the forms of senile de-
ceneration of the eye, yet Wecker states that they are sometimes
developed as a consequence of chronie chorioidal disease both in the old
and young, If so, they are then visible with the ophthalmoscope.

Coloboma of the ehoriodd is the name given to a congenital defect
which generally involves both the retina and choricid, It may be ac-
companied by a similar faulty development of the iris. It usually affects
both eyes, and may be hereditary. The defect, which sometimes in-
volves the optic nerve, is generally situated in or near the vertical
meridian, and extends from before backward. Its greatest breadth is
often placed posteriorly, and it runs to a point Emtcfi{}‘rl}'. At times,
however, it may be broader in the middle. Its edges are irregular, and
frequeritly have projections into which the chorioid runs. Ophthalmo-
scopically, it appears as a bright white area, which corresponds in size to

Coloboma of the chorioid. (TAEGER.)

the defect of the epithelial layer and the chorinidal stroma pigment.
This defect lies at a much deeper level than its edges. Over it, blood-
bearing retinal vessels run with a sharp bend, sometimes to rise to the
retinal_ level on the other side, arid again to disappear into the cho-
rioidal stroma at the edges of the coloboma. If the defect be large,
irregularities in its outer wall, which are seaphoid and bulging eutward
at points, can generally be seen. The optic disk is either round or
horizontal oval, while the central artery and vein have a distribution,
which, although variable, is quite different from that which is ordi-
narily seen. In some instances, the coloboma solely affects the macular
region. In such cases, its borders are nearly round, irregularly curved, or
rhomboid. There is always a fault in the field of vision which corre-
sponds in general form with the defect in the retina and chorioid. In

" ol

e A

P o r






























518 GLAUGOMA,

few hours entirely destroy vision. Later, a condition known as glau-
comatous eataract may develop,

If an eye suffering from acute or subacute attack of glaucoma be
examined with the ophthalmoscope, and the media have not hecome
sufficiently clondy either to prevent or to materially impair a view of
the fandus, it will be frequently seen that the central artery markedly
pulsates. In cases where this pulsation is not present, the slightest
pressure with the finger on the tense eyeball will call it forth, This
phenomenon is due to the fact that the increased intra-ocular tension
prevents the arterial blood from entering the eye except during the
maximum of intra-vaseular pressure. The veins are usually tortuous
and enlarged. In some cases, there are extavasations of blood into the

Fic, %18

Ophihalmoscopic appearance of chronie glancoma. (TARGER.)

retina. After repeated attacks, or long duration, it will be found that
the vessels in the head of the nerve have altered their position, and
that they present a sharp bend at the edge of the disk, and then disap-
pear from sight, to reappear generally at a deeper level. Here they
penetrate the lamina eribrosa and are lost to view. In many long-
standing cases with complete excavation of the head of the nerve, the
differences of level between the bottom of the excavation and the edge
of the disk is so great that, while the vessels in the retina, before they
bend over the edge of the disk, may be seen either without a correct-
ing lens or with a convex glass of one or two diopters’ sl':rength} they
can only be sharply seen at the bottom of the excavation with a concave
glass of from one to four diopters. In most cases, except those of very
long standing, the excavations are very unequal in depth, gener-
ally being the deepest near the centre or in the neighborhood of the
entrance of the central vessels, In many cases of commencing glau-
coma, and in all cases of complete glaucoma, a broad yellowish band,
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GLAUCOMA, 521

labover, aged fifty-five years, who was affected with subacute glancoma.
Seven months previously, after severe headache, most marked in the
forehead, which lasted eight days, and was accompanied by ﬂus!ﬁng of
light, his vision rapidly failed, so that at the ti}ne_ c-f examination, all
perception of light was lost. In many cases of incipient glaucoma, be-
fore the excavation fairly commences, a dull red-gray clouding of the
head of the nerve, followed by a reddish, waxy transparency of its tissue,
is found, In such instances, it is very difficult to be sure when the

Fra. 314,

Glaneomatous excavation taking place in an optic nerve with a physiological excavation.
(JTAEGER.)

excavation first makes its appearance, and it is only by most careful
study of the fine branches of the retinal vessels that run over the tem-
poral side of the disk, that the diagnosis ean be made certain. Where
there is incipient opacity of the lens, or haziness of the cornea, it be-
comes impossible to diagnosticate an excavation in its early stages. For
several days or weeks, the head of the nerve and the lamina eribrosa may
retain a considerable degree of resiliency. Further, there are cases
recorded by competent observers, in which a glaucomatous cup of from
three to four diopters in depth, is said to have filled out, and the head
of the nerve to have regained its normal level after iridectomy, In






























GLAUCOMA., 68l

in spite of all possible precautions during its treatment. That slight
hemorrhages from the sudden relaxation of pressure on the weakened
walls of the vessels, are not infrequent, is evidenced by those which are
oceasionally seen in the retina after a successful iridectomy. It is also
well known that during and after iridectomy for glaucoma, hemorrhage
into the anterior chamber is more likely to oceur than after a similar
operation made to meet other indications. Both Mauthner and Schweig-
cer emphasize the fact that in some rare cases, an unaccountable deterio-
ration of the vision, which is not due to the astigmatism produced by the
wound, or to any other demonstrable cause, appears after apparently
successful iridectomies for glaucoma,

FiG. 327,

Cleatrix in iridectomy.

It has also been found that where there is marked contraction of the
ﬁu%d of vision, and when the limits of the field run near the fixation-
point, central vision, at times, is rapidly extinguished after the operation,
This, however, is not always the case, the author having operated on
chronic glaucoma where vision remained for many months as good as
before the operation, and the disease was apparently arrested ; this
being so in spite of the fact that the field of vision showed contraction
to a dangerous proximity with the point of fixation before operation.,
I'he results of operation in simple glaucoma are much less reliable,
[.{m'{"‘. too frequently, the atrophy of the nerve progresses, the excava-
tion 1nereases, and vision steadily diminishes. Unfortunately, more-
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