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DISSEMINATED CHOROIDITIS. 155

and there may often be seen pigment masses apparently not
connected with the patches, and lying free in the retina. In
some of these so-called choroidal pldgues traces of vessels may
be made out. If the formation of these pliques be observed
from the first, as can be done in the case of light-haired indivi-
duals, where the retinal pigment is not very dense, they will
wenerally be seen to begin as more or less sharply deﬁ_ned,
round, yellowish or reddish non-pigmented spots, sometimes
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Fic. 37.—Disseminated choroiditis.

bordered by a more deeply coloured hyperazmic zone. The
pliques are distributed in small islets over certain parts of
the fundus, or coalesce into irregularly shaped figures. After a
longer or shorter period, their colour changes to a more distinet
yellow, and then to the whitish or bluish shade, which they
at last present. At the same time, owing to proliferation of
1 pigment, these patches become bordered here and there by black
masses. The fully formed plique is distinguished from the
exudation or the commencing atrophic process, in the first place,

































166 DISEASES OF THE CHOROID.

though progressive, does not increase at a rate which corresponds
exactly to the increase of the elongation in the region of the
diseased coats,

It is this selero-choroiditis posterior which causes the higher
and progressive variety of myopia. It has a tendency, just like
the affection in the anterior part of the choroid, to remain
quiescent some time, and then break out afresh. It often
causes a dull aching pain. This pain, and the evidence of

Y16, 40.—Staphyloma posticum, with changes at the macula.
From a case of progressive myopia. :

progression in the degree of the myopia, as weli as the
amblyopia, which makes its appearance SOONEr or later, ]T‘E
the main signs of the disease being active. On the r:rt:l er
hand, during a period of remission, the vision does not a+tfer
in acuity nor the myopia in degree, while at the same time
the pain is absent. This disease is very much more common
in the lower classes, so that the higher and most ?EHH:S
cases of myopia, unlike the more common form, 1n which the

























174 DISEASES OF THE CHOROID.,

makes its appearance not far from the papilla. This gradually
becomes more and more white, and in the course of time is here
and there pigmented. Pigmentary changes also often develop
in other parts of the surrounding retina, more particularly in
the immediate vicinity of the optic nerve. When the rupture
has been incomplete, the colour which it presents on ophthal-

Fia. 42.—Double rupture of the choroid (erect image).

moscopic examination i8 never so white_, and is sometimes only
slightly different from the surrounding fundus, so that tl}z
diagnosis may be a little diﬁir:ult. Rupture of thehc};or?l
generally causes very little bleeding, but t.lm_nature of tblai e;_mn
may remain for some time undetected, owing to 'the eeding
from the iris, which has been injured at the same time,






































































PREMONITORY SYMPIOMS. 197

which they are seen, depends on the character of the light.
Round candle and gas flames the red hues are the strongest,
whilst the bluish ones predominate round the electric light.
The halo is independent of the direction from which light falls
into the eye, and is therefore seen as well, though not with the
same distinetness, round objects situated eccentrically with
respect to the line of vision. In some cases radiating strie are
seen besides the coloured rings. The colourless space which
immediately surrounds the flame is light near the flame, and
becomes darker and darker the nearer it is to the rings of
colour. These again are always arranged in the same order, the
most external ring being red, the most internal, bordering on the
black space, bluish or bluish-green.

During the premonitory attack the tension of the eye is
always increased, and there is more or less diffuse opacity of
the cornea. Sometimes, however, the opacity is so slight as to
be barely noticeable on oblique illumination. There can be little
doubt that the haloes ave due to the diffraction of the rays passing
into the eyes, and this diffraction probably mainly takes place
in the cornea as the result of the opacity, the nature of which is
deseribed at page 201. This was proved by Donders as long
ago as 1850. He found that, on covering the lower half of the
pupil, the outer and upper, and lower and inner quadrants of
the halo disappear, while on covering the other half the other
quadrants disappear. The prismatic arrangement of the colours,
the independence of the haloes, either on accommodation or the
movements of the eye, as well as the occasional appearance of a
second halo with the same distribution of eolour as the first, also
establish the truth of Donders’ explanation.

The obscurations of vision are to a great extent, though pro-
bably not entirely, also due to the opacity of the cornea. To some
extent, varying most likely in different cases,theyappear to depend
on the alteration which takes place in the choroidal and retinal
ﬂil‘ﬂulﬂtioll, by which the light sense is diminished. This explana-
tion is suggested by the more marked veiling which is experienced
,hF the patient in subdued light, as well as by the not altogether
infrequent occurrence of misty vision when the cornea is to all
appearance clear. The vision of haloes round lights is not alto-
gether pathognomonic of glaucoma. It is met with, for instance,
In cases of conjunetivitis, owing to the diffraction caused by

























PULSATION OF THE RETINAL ARTERIES. 205

There is little difficulty, as a rule, in diagnosing a glaucoma
excavation when fully formed (see Fig, 45), but the less marked
changes which occur at first are by no means El"i'i’:.—ljs Fantirel}r
characteristic, and may be confounded with ph}*smlngms:l ex-
cavation, and also with that excavation which is met with in
atrophy of the nerve. When the visual defect is i_napyeciable,
the glaucoma excavation may be taken for a physiological one,
while, on the other hand, in cases where, from some cause Or
other, vision is at the same time impaired, one is apt to aseribe
undue importance to an existing physiological excavation. The

Fia. 46.—Physiological cupping of dise.

physiological excavation is white, and never involves very much of
the nasal part of the dise, over which the vessels can consequently
always be seen to course. 'When large, it may extend over a large
part, or even the whole, of the temporal half. The vessels can
always be followed down the side of the excavation, which is
funnel-shaped, and not steep, as that met with in glaucoma.
In cases of uncertainty we have to fall back upon the subjective
symptoms, in order to avoid mistakes. The greatest difficulty
1s experienced in simple glancoma sometimes, when the excava-
tion is not very characteristic, as the subjective symptoms are







RESTRICTION OF THE FIELD OF VISION. 207

lamina cribrosa is the result of inflammatory change, which may
be so pronounced as to admit of its recession and the conse-
quent cupping, even where the tension of the eye has at no
time risen above the normal standard. If this be the case at
all, it is certainly not a common occurrence, most, if not all,
excavations being met with where at all events the occasional
increase in the intraocular tension takes place. It seems not
unlikely, too, that there may be an individual difference in the
resistance of the lamina eribrosa. Whether the pathological
changes which are undoubtedly met with in the nerve in many
cases tend to favour this yielding to the increased tension or
not, does not appear to be as yet satisfactorily established.

The acuteness of vision begins to diminish and become per-
manently impaired as soon as the glancoma has passed from the
premonitory to the fully developed stage. During the existence
of premonitory symptoms, more or less diminution of vision
takes place, but this is recovered from as soon as the attack
passes off. Even in cases which have advanced to true glan-
coma we may usually distinguish between a permanent and a
transitory element in the amblyopia. During each exacerba-
tion which occurs in an inflammatory case of glaucoma, the
vision is worse than before; after the acute symptoms subside
there is a gradual recovery to a certain extent, which, however,
does not as a rule lead to a restoration of the same degree
of acuteness which existed before the attack. Fach attack,
therefore, leaves vision more impaired than before, until it is
eventually lost altogether. There is a very great difference in
the rapidity with which this destruction takes place, a difference
which depends on the nature and severity as well as the fre-
quency of the acute attacks, and also upon the continuance of
the increased temsion. In the most acute cases, where the
symptoms of congestion are excessive, vision may be altogether
lost in a few hours. To such cases the name glaucoma Julminans
has been given, while, on the other hand, chronic cases, and
more particularly chronic non-congestive cases, may not lead to
the complete loss of vision until after the lapse of many years.

_ These differences render it probable that there are two ways
1n ’P.:hﬁﬂl the vision is lost—(1) as the result of the increased
tension within the eye, and (2) where the amaurosis is rapidly
produced as the direct result as well of the vascular state which







RESTRICTION OF THE FIELD OF VISION. 209

invasion of the field appears to be more common in chronie
cases than in acute cases of glaucoma. The manner of restrie-
tion next most frequently met with is the concentric restriction,
where there is a tolerably proportionate interference with the
function of all parts of the periphery of the retina. It is very
rare Indeed to find the restriction most marked outwards, and
still more so, as some have seen, for this portion to be the only
one in which the field is diminished. In not a few cases the
central vision is markedly diminished without any easily demon-
strable defect in the field, while the opposite condition, viz,

I"Il.’.‘, 'IF.——TF[J;EH]- l't}fﬂct- ﬂr ﬁl-..!ld Gf Viﬂiﬂ]l, !I"I:Im A Casp u.f Hlﬂu'ﬂﬂﬂm.

great restriction of the field with good central visi on, 15 rare, if
1t ever does occur, in pure glaucoma,

From an examination of one hundred cases, 1n which a
glaucomatous excavation of the papilla existed, Bunge found the
following forms of defect of the field of vision ;—ul_m?u.:n in nas;uf
I}I[JI'EEUEI u]mfm, twenty-seven cases; predominating in nasal por-
tion, torty-four cases; field remaining, assumine f T~
papillary oval, four cases dcselr'm_:timr’ﬂF whole rimil(iil ’131111;“1;1?:11”
centre, with exception of small temporal portion, nine cases. E
m.:n[.ml or paracentral scotoma, with or without %11’4111 rust,ri-cti{m
of nasal ];E'riph_er}r, fm_u- cases; restriction only Lu]:wm'c[s, two
“AS6s; concentric restriction, six cases; preponderance of defect
In the temporal half of the field, four cases.
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272 DISEASES OF THE RETINA.

from ten to twenty per cent., are associated with more or less p’
blindness from inflammatory and degenerative changes in the f‘
retina. The so-called albuminurie retinitis met with in such #
cases is often so characteristic as of itself to render the diagnosis e
of kidney disease all but certain. At other times a retinal s
inflammation of undoubtedly albuminuric causation may not f_f;
present symptoms which are at all characteristic, : :?
The ophthalmoscopic appearances in albuminuric retinitis 3
(see Fig, 49) are, speaking generally, more or less hyperemia f;
g
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Fic. 49.—Albuminuric retinitis. rr1ﬁlll-!;

and swelling of the papilla, slight increase in the calibre of the s
veins and diminution in that of the arteries, and diffuse opacity e
of the retina, with hemorrhages, and the formation of white |
patches, which are confined at first to the region of the b,
posterior pole. The changes in the papilla are at first very L
slight, and there is some opacity of the retina, amél a few R, .
hemorrhages in the portion swrrounding the papilla—the iy,
hemorrhages, too—are mostly deep and round, less frequently &,
flammiform. This appearance is of itself suggestive of the h*ld;.:

kidney being the cause, but it is not absolutely characteristic. P“"n













276 DISEASES OF THE RETINA.

the more advanced and complete the sclerosis is. It generally
approaches nearer the papilla on the inner than on the outer
side, and in some cases patches may be seen quite up to the
papilla. When very numerous, the thin filamentous processes
of the pigment spots meet or come so close together as to form
a network. The pigment comes from the layer of hexagonal
cells, but is inereased in amount by proliferation.

The manner in which the vision is affected by this disease
varies somewhat in different cases. As a rule, while there is a

Fie. 50.—Retinitis pigmentosa.

pretty marked and sometimes excessive constriction of the field
of vision, the central vision remains good enough for most
purposes—for reading fine print, &e.—yet it is only rarely that
there is full normal vision. Usually the smaller the field of
vision retained, the worse is the central vision. It is only com-
paratively rarely that very small fields with good central vision
are found, and in such the restriction may be observed to
slowly increase without any marked difference in the central




RETINITIS PIGMENTOSA. 277

vision. Eventually blindness generally supervenes after the
central vision has been destroyed, and a small eccentric portion
of the field is alone left. In a good many cases in which there
15 marked concentric limitation, a portion of the temporal part
of the field of wision towards the normal periphery may be
found to have still retained some vision. Occasionally, too, a
zone at the extreme periphery is left more or less unaffected, so
that there is a broad band of the blindness, or a ring-shaped

F16. 51.—From a case of retinitis pigmentosa, in which the pig-
mentation is limited to the region of the macula.

scotoma. A few cases have been described, too, in which there
has been a central scotoma and good peripheral vision instead
of the opposite condition. One case of this nature has come
under my own observation, in which the pigmentation was
almost entirely confined to the region of the macula, where it
fnrml?d a network in both eyes exactly similar to that usually
seen in the more peripheral parts of the retina; but these, like
the cases in which the pigment is altogether absent, belong to
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286 DISEASES OF THE RETINA,

retina is actually detached. Probably in most, if not all, the
appearance is due to excessive infiltration of the retina itself, so
.t.]mt its inner surface comes to occupy a position which causes
1t to appear detached (see page 274). In traumatic cases the
separation may take place at once, or not until some time has
elapsed. Idiopathic detachment of the retina comes on either
suddenly or gradually ; the first is more common.

The objective appearances met with are usually sufficiently
characteristic to render the diagnosis with the aid of the
ophthalmoscope easy. Occasionally, owing to transparency of
the detached portion, or to this circumstance combined with
shallowness and small extent of the detachment, the nature of
the disease can only be made out with certainty, if at all, by
very careful examination. Often, too, a difficulty in the ophthal-
moscopic diagnosis may arise from the presence of opacities in
the lens or vitreous. The diagnosis is made by observing that
some portion of the fundus is seen to disappear suddenly out of
focus, and often at the same time to be altered in colour, some-
times to a bluish, at others a greenish grey, according to the
manner in which the light is reflected from its surface (see Fig.
53). When the vessels on the surface of this detached portion
are focussed for, they appear darker by direct examination, and
often smaller than normal. The detached retina, too, may as a
rule be seen to shake or even sway about with the slightest
movement of the eye. When the retina remains clear, owing
to the absence of any turbidity of the fluid behind it, as is
often the case in the beginning, and sometimes, especially
in young individuals, for long after it is detached, no indica-
tion may be afforded by alteration of colour. The diagnosis will
then depend upon one’s finding an area which, in order to be
distinetly seen, requires an alteration in the foecus. On exam-
ination by the direct method, the interposition of a weaker
concave or a stronger convex glass will be necessary; while
by the indirect method the observer will have to withdraw
his head and the interposed convex lens more or less. At
the same time the vessels over this more hypermetropic
area are blacker than in the immediate neighbourhood where
the retina is in position. A parallactic movement of the vessels
over the red fundus can often be made out, too, more especially
if a choroidal vessel can be seen behind the detachment. It

























204 DISEASES OF THE RETINA.

same eye. In some cases a deepening of the anterior chamber
and retraction of the lens is observed along with detached
retina, and is probably also due to shrinking in the vitreous.
The question naturally then arises, what gives rise to this
consolidation and shrinking of the vitreous, which appears from
recent careful anatomical investigation to be an actual fact ?
The increase in the number of cases as age advances suggests
the possibility of its being a senile change, and indeed the only

Fia. 54.—Case of detachment of the retina, with rupture.

difference in anatomical structure presented by the shrunken, as
compared with the normal vitreous, is the greater density and
approximation of the fibrous or conmective tissue elements,
suggesting a loss of more or less of the water by i_vhmh they are
in the healthy state swollen out. Whether this takes place
without the occurrence of some form of choroidal inflammmation,
which gives rise to an interference with its mutrition, does not
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OPAQUE NERVE FIBRES IN THE RETINA. 297

several occasions densely white patches in the dise itself, which
there could be little doubt were due to retention of myeline.
In some cases, too, such irregularly shaped white patches exist
in the papilla along with characteristic patches in the retina.
There is a little difficulty in diagnosing patches due to opaque
nerve fibres (see Fig. 55) from inflammatory exudations in the
retina. The latter are usually less dense, they do not present
the same striated appearance at their peripheral ends, do not come
into such immediate contact with the margins of the dise, and
are besides associated with hyperemia, and often haemorrhages,

Fig. 55.—Opaque nerve fibres in the retina.

at the other parts. I have seen the two conditions present at
the same time without rendering the diagnosis difficult.

Opaque nerve fibres may occur in one or both eyes,—more
frequently, I think, only in one. They do not give rise to any
defect of wvision, further than as a rule some corresponding
degree of extension in the size of the blind spot. They are met
with as the normal condition in some of the lower animals, In
man they are uncommon, though by no means very rare.

RETiNAL CHANGES PRODUCED BY STRONG LigHT.—Very per-
sistent after-images may be produced by looking at the sun or a
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OPTIC NEURITIS. 301

variable, and the time taken for the development of these
s very different. '
chmfaeonﬂemble degree of optic neuritis may ex?sﬁ without
interfering to any appreciable extent with the functions of the
eye. The central and peripheral vision for both form ?nd
colour may be perfect. Sometimes the absence _nf any subjec-
tive symptoms lasts for months, but as a rule it is not long

Fi1a. 56.—Early stage of optic neuritis,

before the visual acuity becomes more or less reduced, and the
sight may indeed be altogether lost. When such loss of vision
oceurs pretty suddenly, it should always arouse the suspicion of
there being some other cause for it besides the swelling in the
papilla. The gradual loss of vision is no doubt due to compres-
sion of the nerve fibres in the papilla, by the gradual changes
which the inflammatory exudation undergoes. An absence of
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3oz DISEASES OF THE OPTIC NERVE.

visual disturbance at first affords no guarantee that such will not
afterwards come on. When the central vision is affected, there
1s almost always at the same time to be found a more or less
concentric limitation of the field of vision, with greater or less
loss of colour vision. Sometimes the restriction of the field is
more irregular, affecting often the nasal half of the field more
markedly than the temporal. The blind spot may sometimes
be found to be increased in size, especially if the test object be
small and not very bright. The light sense is affected mainly

Fig. 57.—Later stage of optic neuritis.

in the way of appreciation of differences of illumination ; there
is no night blindness.

Encephalopathic papillitis, or papillitis symptomatic of
disease in the brain, is practically always bilateral, although a
few cases have been met with where it has occurred only on
one side. Hughlings-Jackson has recorded two such cases of
unilateral optic neuritis, in each of which a tumour was found
in the opposite cerebral hemisphere, and in which there was
hemiplegia of the same side as the neuritis. The anatomical
changes met with consist in the increase of the nuclei and other
evidences of inflammation, and generally in dropsy of the
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ATROPHY OF THE OPTIC NERVE. 311

gives rise to any distinct diminution in the size of the disc.
The loss of colour in the dise, which first becomes marked as a
rule to its outer side, is due partly to diminution of vascularity,
and partly to disappearance of the nerve tissue, leaving only
the white connective tissue, often inereased in amount, behind.
When this is the case, there is produced a shallow excavation
known as an atrophic excavation. From the mere colour of the
dise, without taking into consideration the size of the vessels
and the existence of an excavation of this nature, it would be
rash to conclude that there was atrophy, unless perhaps the
light reflected from its surface had not only lost all tinge of

g, 58 —Atrophy of the optic nerve.

yellow or pink, but also become bluish or greenish in hue. Con-
siderable variations take place with respect to colour within
physiological limits; a very anmmic condition of the disc may,
too, although it may hardly be normal, exist without any or
any great functional disturbance, and yet not be of the nature
of atrophy. Great pallor, with loss of transparency of the dise,
due to consolidation of some exuded matter, is found in cases in
which a neuritis has been completely recovered from, and not
followed by atrophy. A similar white intransparent appearance



























































































HEMIANOEFIA. 341

difficulty of securing accurate fixation. The lesion producing
homenymous hemianopia has been found to occupy t-'lif]'[.tl'{.‘]ll-
situations, viz., the optic tract, basal ganglia, fibres of G ratiolet,
and the cortex of the brain in the occipital lobe.

The experiments of Munk, and the results of post-mortem
examination, have definitely established the existence of an
unilateral source of innervation for corresponding halves of both
retinee. In the cases where the lesion has been cortieal, it has
either been one occupying a portion of the grey matter of the
occipital lobe, or pressing on the white matter with which it is
in connection, so that there is little doubt, now that Ferrier’s ex-
periments, which led him to localise the visual centres in ’E-hu
angular gyri, have given rise to the hemianopic symptoms, owing
to a wounding of the fibres of Gratiolet.

Fig. 59.—Fields of vision from a case of homonymous hemianopia, in which
vision wag logt in the left lower quadrant of each field.

[mportant data in econnection with the localising of lesions
which have led to hemianopia are afforded by the consideration
of the concomitant symptoms as well as by the extent and con-
figuration of the blind area. An attempt has recently been
made by Wilbrand to make use of the data afforded by the
thorough subjective examination of cases of hemianopia, in order
to arrive at a refinement of the diagnosis of the seat of the lesion.
Wilbrand’s work, though very suggestive, is necessarily to a
considerable extent theoretical. He keeps constantly before
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bility of a symmetrical lesion in the two halves of the bran,
but I.':llh'll't from this, and as by far the 'IJ'llfl-.‘-ii-].I]'U]'IEI.II]\I.' cause
of the symptoms, we must admit an iniurﬂlptmu of function
produced by some destruction or compression of the nervous
elements of a portion of the chiasma. The defects produced in
the funetion of the temporal halves of each retina will be more
complete and symmetrical the more the lesion is confined in its
effect to an antero-posterior line through the chiasma. Thus,
whereas the lesion producing the more common form of homony-
mous hemianopia may be anywhere along the course of the optic

Fig. 60.—Ields of vision from & case of er[u-r;ﬂ h{'IL]i.;lﬂ.ﬂpi:i.

nerve fibres between the chiasma and the cortex of the occipital
lobe, and can rarely be localised with any great certainty—
although concomitant symptoms often afford a clue—temporal
hemianopia is almost certainly due to a lesion mainly implicat-
ing the chiasma.

[t is difficult to form any idea of the frequency of this variety
of hemianopia. Owing o the nature of the defect, leaving as it
does a much larger field for both eyes than the homonymous
form, the patient does not as a rule complain of blindness to one
side. The other symptoms, too—amblyopia, ophthalmoscopic
changes, &e.—are sufficiently marked to engage the whole atten-
tion of any one who does not make a practice of examining the
peripheral vision. Besides, comparatively few, no doubt, of the
cases which have been observed have been published. Mauthner
believes that they constitute about one per cent. of all cases of






























SARCOMA OF THE CHOROID. 153

which give any idea as to the frequency of metastasis; on the
other hand, the proportion of cases where complete recovery
has followed the operation, and where the patient has been
known to be alive five years afterwards, is certainly very small.
Only one case in thirteen occurred, for instance, in Hirschberg's
practice, while another was well two and a-half years afterwards.
Of ten cases followed by Nettleship, three may be said to have
recovered, and one had no return after two and a half years.
Fuchs only found recovery in six per cent. of the cases the
histories of which he collected. There can be little doubt, how-
ever, that the per-centage of favourable cases is higher than this,
One curious and important fact brought out by Fuchs is that

Fig. 63.—Melanotic sarcoma of the choreid in the third stage, the
tumour having filled the eye and perforated the sclera. (From a gelatine
preparation by Dr. A. Hill Griffith.)

metastasis is just as likely to take place if the operation be
performed at the first as if performed in the third stage, while,
as we have seen, it is different with respeet to local recurrence.

The only possible ¢reatment is to remove the eye. This
should be done as soon as the diagnosis is eertain, and in all
cases where it is possible to remove the whole growth. In the
second stage it is a good precaution to clear out most of the
contents of the orbit, as well as removing the eye. This is
absolutely necessary where the tumour has extended to the orbit
or is in the third stage of the disease, whereas it would Eil.iljea;'
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