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Preface to the Second Edition.

Tue favourable reception accorded to this wark, would have decided me to publish a second
edition at once, upon the first becoming completely out of print, had it not been my intention to
enlarge it by the addition of seme new drawings. For this, however, T required time, and the more
so as I did not wish to select the new additions from among my old originals, but desired to prepare
sketches, specially for this purpose, from choice cases, In the selection of these I have not been
influenced alone by what my own experience in teaching has shown me to be required, but T have also
obtained the valuable wdvice of a great number of fellow-specialists.

It appeared very desirable to add drawings of choroiditis disseminata, recent retinitis haemor-
rhagica, neuritis optici, partial atrophy of the optic dise secondary to retro-oeular affections of the nerve,
atrophy of the papilla secondary to retinitis; of which diseases T had met with very characteristic
cases ; while, it is to be regretted, that I did not enjoy the opportunity of drawing other subjeets,
porticularly tubercle of the choroid and intra-ocular tumours, The new drawings might have been
given upon separate supplementary plates; this would, however, on the one hand, have considerably
inereased the price of the work, and on the other, would not have been suitable to the arrangement of
the whole, T preferred, therefore, to make room for the new ecases by omitting the less instructive
drawings of some rarities. Thus a very typical representation of ehoroiditis disseminata, which required
a large space, has been given instead of Figs. 2 and 3, Plate VI, and a case of retinitis hemorrhagica in
place of the much less nseful cyanosis of the retina (Fig. 3, Plate IX.). Room for three new ilrawings
has been gained by eutting off a little from Fig. 1, Plate XT, and thus the representation of the changes
al the ﬂpli-: dige has been much advanesd towards {:nlllplcliull : Plate XI nulduiuing now 14 ﬂgurm.

Plate I, representing the normal fundus cculi to the extreme boundaries of what is visible
with a completely dilated pupil, was the one in which T had the greatest diffieulties to overcome, and
a]tlmugh with rngur;ﬂ to its {:nmpl-_etmmss it 18 u].iu,luc among all hntherto known np]atha]mmpic anid
anatomical drawings, yet it appeared to me to be much less appreciated than the other plates. I
explained this to mysell by the fact that it was drawn in black, and that the network of lines gave it
a dingrammatie appearance, while, in fact, it was as precise a portrait as the other figures of the Atlas,
The lining 158 therefore nrnit.tcr], and the P]ut.u:-, iz coloured. At the same time the r_‘ni:ugr_'mi‘llt- lins been
reduced from twelve to ten diameters.  Although T am convineed in general, that progress in ophthal-
ﬂ'IDEﬂEIPhI tlmwings i OHIF to be made 'h]r i,ncmm{.ing the en]argemuut, yeb I have in this ease
EK(:Q‘P“G:I'IH"}’ allowed an uuimpnﬂ;mt reduction in size ; first, becanse the l.'l!l:'l]'g'l".‘Tl'lﬁl]t of 10 diameders
has an advantage over one of 12, of making the estimation of the real size simple {one centimeter of
the drawing corresponding to one millimeter of the real size); secondly, because by this means a
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reduction in the size of the Atlas was made possible.  Besides this change in size, the Atlas has been
made more convenient by the separation of the German and French texts, and hjthgmmmggw
of the text and plates. :

Finally, consideruble sacrifice has not been spared, in order, by reducing the price by nearly
one-half, to make this work accessible to a larger cirele of practitioners and students.

I trust, then, that this second edition will meet with the same favourable reception as its

predecessor,

Pasus, February, 1870

E. LIEBREICH.
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Preface to the First Edition. :

I nap the good fortune to be associated with our great physiologist Helmholtz as his assistant,
when, in 1851, he invented the Ophthalmoseope in Konigsberg, and thus I first became
acquainted with it through the inventor himself. I soon afterwards in Berlin made the acquaintance
of A. womn Graefe, who was just then commencing his brilliant career.  With him, and on lhis
patients, I made the first practical applications of the new instrument.

The uncertainty with which, step by step, we advanced upon an unknown territory, soon
showed the necessity of seewring what had been won by means of drawings, Thus a comparison
between new cases and those already observed became easy, and the results of autopsies became
more valuuble in explaining what had been seen with the Ophthalmoseope.

The first drawings suffered from an insufficient enlargement, for in the commencement the
observations were made with the inverted image and a low power, whilst the ereet image with its
narrow field was seldom used, and only for examining the details. It soon, however, beeame evident
to me that an examination by the inverted image with a high power is of the greatest importance ;
and, on the other hand, that certain differences in the ilamination and mode of observation demand
from us an equal cultivation of both methods.

From that time I eould sketch larger portions of the fundus oeuli, while I attended with great
exactitude to the minute details ; and thus in the course of years I produced quite a large collection
of such drawings. These served me, in my lectures and practical demonstrations, for the explanation
of cases which I had deseribed or shown, or in order to supply the place of those cases of which
an example was not at hand,

In now publishing this collection, after ten years’ work, I comply with the wish long since
expressed, of many of my professional brethren, for the first time ; becanse, T waited that this branch
of Ophthalmic seienee might attain a certain degree of completion and definement,

I have selected the most characteristic out of the great number of drawings which T have
made, and upon twelve plates I have crowded fifty-seven of these together, in order to attain as much
as possible with the least expense.  For the same reason 1 have abandoned the cireular shape of the
drawings, which has until now been used, There are two cases in which this form must be chosen,
namely, when only that portion of the fundus oeuli is sketched which is seen at a single glanee, and
when it is drawn in its entire extent. The first is really the case in some of the drawings alveady
published by others; the latter, however, has not been accomplished until now. Plate L of this
Atlas represents, for the first time, the fundus cculi dmwn to its extreme periphery.  This figure
must, therefore, remain round,  In the oiher drawings only the particular portion in question has been
cut out in the most convenient shape, and thus it became possible, e.q., upon Plate X1, to give cleven
druwi:lgﬁ of the optic dise, while, on the other hand, on Plate Iy., Figa. 1 and 2, Plate 1X, Fig. 1
more extensive changes in the fundus oculi are represented than until now has been the case.
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By having taken part mysell in the exeeution of the lithographs, an exact representation of the
originals has been secured, and I have drawn the originals themselves from nature, carefully aveiding all
idealizing or * schematising.”

I publish these plates in the hope that they may be of use to the teachers of ophthalmoscopy
i their demonstrations, and that they may be an aid in their studies to those who, with a small field
for proetical observation, wish to teach themselves. T trust, too, that they may be welcome to those
medical men whe, without any special interest in Ophthalmelogy, still desire to become acquainted
with those affections of the internal membranes of the eye, which are eonneeted with general diseases.

The text accordingly is so arranged that, to an explanation of the plates, it concisely unites
what is most important for the comprehension of the chapter of Ophthalmoseopy in question. It
appears simultaneously in German and French, in the hope that the work may obtain o kindly reception,
as well in my own country, which I have left, as among my new colleagues here.

Pams, Jannary, 18635,
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PLATE 1. . *_ir":';:/

THE NORMAL FUNDUS OCULL

DRAWN TO THE EXTREME LIMITS VISIBLE WITH PERFECTLY DILATED PUPIL.

LEFT EYE, INYERTED IMAGE.

(Fnlargement = 10 digmeferz)

Tue optic papilla is represented in the centre of the fizure with its various boundaries. (1.) The
darkly-pigmented choroidal beundary ; (2) The bright narrow eurve of the sclerotic boundary :
and lm-‘.tl}f, {‘!:‘I The proper bmmd:ar}- of the nerve marked lr}? a fine 'I'\'_'l:].{“:ei]'i-g‘l‘ﬂ'}' line.,

The dark round spot to the left of the papilla represents the macula lutea, the bright spot in
the centre iz the foramen eentrale, and the ring immediately around the latter is that region of
the macula which in life appeurs vellowish, and hence somewhat redder than the surrounding
neighbourhood.

The retinal vessels are seen emerging from the optic dise; the arteries are recognised by their
Ti‘llﬂ-wiah reﬂectian, and the veins Il_}r' their darker colour,  The vessels have been followed as far towards
the periphery as was possible, the pupil being dilated ad mazimum. On the inner half of the retina
they are represented very nearly to the ora serrata; on the outer half (the left side of the figure),
there is but a very small distance wanting to reach the anterior boundary of the retina; so that the
veasels are here more extensively represented than in previcus anatomical drawings.

Inasmuch as the enlargement is not greater than in mest of the usual sketches, it will he
easily seen from the picture how very small a portion of the fundus has been hitherto. represented in
ophthalmoscopic drawings, It might, indeed, be advisable to vse this figure as a guide in descriptions
and in future drawings.

In the first edition I furnished this figure with a network of lines, in the hope that it weuld be
accepted as a basis for topographical determinations in ophthalmoseopic sketehes and deseriptions.  As
this proposal did not meet with mueh appreciation, T have, not without regret, omitted the network in
this edition. The ﬂgun: 15 redueed o 10 dinm.et.erﬂ, which will HI‘GELT.IJI‘ ﬁilnl}lir}r the determination of
the enlargement of ophthalmoscopic pictures. The very analogous eourse which the retinal vessels
take in different eyes, particularly towards the periphery, renders it admissible to accept such a drawing
as a guide in judging of the size and position of other appearances and representations,




PLATE 11,

INDIVIDUAL DIFFERENCES OF THE
NORMAL FUNDUS OCULI.

Havixg in Plate 1. seen the normal fundus oeuli in its entire extent, we shall here consider the
details, and in this plate particularly the diffierent shades of colour of the fundus and the different
shapes of the dise,

The very complieated vascular network of the choroid is embedded in a pigmented stroma, and
covered in addition by a simple layer of pigmented epithelinm. IF the latter be dark in colour, it quite
hides what lies behind, If the epithelium cells are, on the other hand, but slightly pigmented, the
veszels of the choroid iy be rmrgui_la_':l,, even to their finest ramificutions, in case the stroma in
"I'l-'].lifil tl]l.'y I;U m ll.lﬁU “'U:ll‘i]jr i]igl“ﬂ‘“tc{l, ."lvi“":]l HI.L': SLroIm. CI'“t.:l.iTH'} “11.“.71' I.I].E_;"]E!J:tl il:l Ilid.L'ﬁ- l].llk
finer vessels, and forms dark interspaces in the coarser network of the large choroidal vessels,

Fig. 1 is taken from an individual with black hair and a very dark brown iris, and shows a very
deep pigmentation both of the stroma and of the epitheliom. Fig. 2, on the contrary, is tuken from a
Very fair prersom with a blue iris, and, in consegquence of the clear stromn and the still gl‘eﬂ.tﬂ' absenca
of pigment in the {‘lhitljul[ttm, it l]l_'i.'llli:‘tﬁ of the oasy rucngnitiu:nu of the choroidal wessels to their
smallest romifications.  The branches of four different vortices are contained in the drawing. In the
lefi lower corner of the fizure they are followed nearly to a trauk, in the right upper corner not quite
go fur, while each of the two remaining corners only touches the margin of a vortex. In Fig 3 the
pigmentation of the stroma is extremely dark, that of the epithelium very weak ; the larger vessels of
the choroid appear, therefore, separated from one another by dark intervascular spaces; only in the
neighbourhood of the posterior pele of the eye (to the right, and below in the figure) do they become
veiled by a dark upit]mﬁum,

In Figs. 4 and 5 we have a light-coloured stroma and that moderate degree of pigmentation of
the epitheliom which is so peculiorly suitable for the observation of its cells,. The enlargement of the
figure is sufficient to show these cells as very fine points, with which the entire fundus appears
uniformly eovered,

The varieties in the colour, design, and form of the normal papilla are so great that they can be
but partially considered here. In Figs. 1 and 2 the surfuce of the dise displays a bright spot at the
place of exit of the blood-vessels, which is in fact a shallow fossa. Tn Fig 3, a narrow but desp cone-
shaped excavation is represented, resembling somewhat in shape a convolvalus blossom ; its edges are
rounded off, and its right wall sinks more obliquely than its left. Fig. 4 shows a deep central
excavation with steep walls,

Fig. 5 might be easily taken for pathological, owing to the size and depth of the excavation
situated at oneside ; it has been drawn, however, from a perfectly Lealthy eye. It must here be observed
that Fig. 5 is not represented as more highly magnified than Fig. 4, and that the apparently increased size
of the dise arises from a separation from one another of the nerve fibres.  The nerve substance, which is
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usually spread over the whole surface of the papilla, is here pushed into the half-moon shaped reddish
gpace to the left; this, however, is merely an exaggeration of the physiological condition. In the
normal optic nerve, indeed, the fibres do not take the course usually represented in the text-books
of anatomy. They do not radiate from the centre of the papilla equally in every direction, but those
nerve fibres which end in the outer half of the retina describe a curved course, running in the
eommencement almost perpendienlarly upwards and downwards. Hence it results that that portion of
the papilla which lies immediately to the outside of its centre is always the poorest in nerve fibres, and
lies therefore somewhat lower than the inner side, giving it the appearance of being slightly excavated.
This physiclogieal condition is sometimes so exaggerated that it gives rise to an excavation as extensive
as that represented in Fig, 5. The lamina eribrosa accordingly can be seen here as a white network, of
which the grey interspaces are formed of the nerve fibres as they pass through. On the excavated
side the limit of the papilla is very distinetly defined by the true nerve boundary, shown by a fine
grey line, and by the broad selerotic boundary, which a white crescent represents. These boundaries
of the papilla are but elightly indicated in the other figures.

At the macula lutea (shown only in Figs. 1 and 2}, the choroid is remarkable on account of
its deep pigmentation. The fornmen centrale is represented in Fig. 1 as a bright point, and in Fig, 2
as & small bright ring. The intensely yellow region of the retina, which immediately surrounds the
foramen centrale, appears in Fig, 1 as a red spot.  The greyish-white nebula in the neighbourhood
of the dise and maenla lutea represents the reflection produced by the most internal layers of the
reting, especially in such dark eves, and in young persons.

E 2



PLATE IIL
STAPHYLOMA POSTICUM.

{(SCLERECTASIA POSTERIOR, SCLEROTICO-CHOROIDITIS POSTERIOR.)

Tue dilatation of the [mﬁt-erinr part of the su,:lumﬁn, which, hy ]Engﬂlﬂnil‘lg the nptic .'1::1'5, iz the
principal canse of short-sighteduess, is accompanied by an atrophy of the stretched choroid in
the neighbourhood of the posterior pole, and especially elose around the optie dise. This is scen with
the 0|J]ll|mlt!iumupu 0s o hrigl:lt FOME cnlatigllulls to the papilla, and within whose limits the white
selerotic is observed to be more or less denuded, the choroid which covers it being extremely thin,
and destitute of pigment.

The more eomplete this atrophy is, the whiter does the zone appear.  Upon the whole or
part of its surface one may, however, usually observe the remains of the choroid in the form of
grey spots. These are sometimes (Fig. 4) distinctly characterized by their shape and arrangement
as intervascular territorics, between which, in place of the choroidal vessels, bright spaces now
appear, or occasional choroidal vessels still pass over the part, particularly at its periphery, as in
Figs. 1, 6, and 7, appearing here in clear and distinct relief, while in the normal fissue they are
more concealed,  In the commencement, the white figure is nsually of a horse-shoe, or erescent shape,
being applied with its concavity to the dise, as in Fig. 3, or it may swround the latter more,
.as in Fig, 1; the larger it grows, however, the more irregular do its external limits Dbecome,
{'Jlurmwlling much more upon the ]lwlthj choroid at some pl-'u.'GS than at others I:Figﬂ- 6 and 7).
#In Figa. 6 and 7 also, as is not unusual with such large staphylomata, are seen, not far removed
from the 1:ari|u:ip:1] geat of disease, several white spols with similar -;h:mgnﬂ of tissue, and some
itl[t*l’:.-ii:*l;l.' black H]m[ﬁ, formed of collections of the :,-pll,hglil:lm of the charaid. whose EII-IIJE 18 illt'-‘l'Dl],
and which contain an increased 1]1::mﬁt.:,.' of Il-'pgmi,ant..

Both the cells of the epithelium and those of the stroma undergo changes of this kind,
particulurly at the boundaries of the atrophied zone, so that ihe darkly pigmented edges, at least
in places, are rarely absent, as they are represented in all the drawings on this plate. The white
zone lies almost always on the outer side of the optic nerve, and even when it quite surrounds
the latter, it extends most towards the posterior pole of the globe. It lies much seldomer below,
or obliquely below and to the outside, as in Figs 2 and 4. (All the drawings on this plate are
made in the reversed image.) I have never seen it lie directly above the optic dise.

The direction in which the staphyloma is applied to the optic nerve has a great influence
upon the shape of the dise. The latter appears, namely, in these cases, very frequently oval,
cspecially when the staphyloma is developed for the most part, or exclusively to one gide (Figs. 2
to 5. The oval is then always so placed that its smallest diameter corresponds to the direction
of the staphyloma. The short diameter is accordingly placed perpendicularly in Fig. 2, obliquely
in Fig. 4, and horizontally in Figs. 3, 5, and 6.
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The surface of the papilla also becomes altered in these cases. Thus, in Fig. 1 is seen a
shallow excavation of the entire surface, in Fig. 3 a deeper partial excavation. In the latter
drawing, namely, the reddish part of the dise to the right alone lies in the normal plane ; the entire
white and blueish part is excavated, and becomes gradually continued into the ectatic (staphylomatous)
sclerotic, so that the boundary of the staphyloma does not lie at the edge of the optie disc, but in its
centre, where the large vessels make their exit. The papilla, owing to the shelving position of its
surface towards the staphyloma, often appears more oval than it really is, because it is seen fore-
shortened. Changes in the configuration of the retinal vessels are chiefly seen upon the oval dise,
when it is I:l:mr:d a8 in Figs. 3 or 4. The vessels genenﬂlr take a very utmight. course over the
ectatic part, as in Eg, 5, where the apparent inerease in the number of the retinal vesselz iz also
shown. The latter is caused by the finer vessels coming out more distinetly upon the white
background.

Otherwise, the retinal vessels are normal; only in Fig. 4 are they somewhat overfilled The
fuct of their nppc:lring g0 much thinner than on the other plates, 'I]L'I:H!Ild.'i upon the smaller seale to
which ﬂl[‘_}' are drawn. It will be found, in examining with the reversed im::l.g!}, that the more shiort-
sighted the patient is the smaller will be the image which, eateris paribus, we obtain; in judging,
therefore, of the fulness of the vessels, &c., the latter must be compared with objects of known size,
as, for instance, the disc.

The degree of the affeetion must not, however, be judged of by the white zone so distinctly
seen with the ophthalmoseope, but the parts of the fundus which lie peripherically to this and to the
dise must also be examined, Very extensive staphylomata are oceasionally found, in which this zone
has but a small diameter, but around it again lies another zone, within which the choroid is very
tightly stretched and greatly atrophied, without, however, being so devoid of pigment as to permit of the
denuded sclerotie being distincily seen throngh it.  SBometimes this second zone has a folerably sharp
l-"'llllil'ilu-r}'. marked b}' RO ::Llnring choroidul vessels, which form the last branches of the vortices in
the direction of the dise. Such o case 15 m]truﬁr:ntul in F:i!_:. H w|11:rr:, t].lrmlgh the |1-.'|1|: zone which
surrounds the white fivure and the optic nerve, several choroidal vessels run, separated by a feebly
pigmented stroma ; whilst, outside this zone, the intervascular spaces appear more distinetly as dark
islets, in eongequence of the increase of the pigment of the stroma; the same '|ming the ense in the
periphery of the fundus oculi of the same patient. The epithelinm at the same places being
somewhat weakly pigmented, the network of choroidal vessels becomes very distinetly marked. Upon
the right hand side of the same drawing, towarls the macula lutea, the stroma, on the contrary,
contains little pizment, but the epithelivin a proportionally larze quantity, thus concealing the tisaue
and its vessels which lie behind it.

In high degrees of sclerectasia posterior, the region of the macula lutea is very frequently the
seat of circumseribed changes ; pale round atrophic spots are seen, or the tissue looks eracked as it
were ; sometimes patehes of exudation are cbeerved on the inmer surface of the choroid, as in Fig. 1,
where the blueish spot with its grey edge represents such an exudation somewhat raised above the surfice.
By pressure upon the superposed retina, shown by the condition of the vesscls which traverse it, this
exudation produced eonsiderable amblyopia.  Sometimes haemorrhagic extravasations (Fig. 6) are found
in the region of the macula lutea.
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PLATE IV.
DISEASES OF THE CHOROID.

Fiz. 1. Choroiditiz Dissemanata.

Tue small white spots in the neighbourhood of the optic nerve arve formed of points of exudation,
which are deeply seated in the tissve itself, and which, from the strong  reflecting  power they
possess, look like opaque glass illuminated from bebind.  After the exudation has disappeared from
these places, spots are left, in which the remains of the choroid may be recognized, although for the
most part devoid of pigment.

Groups of such spots as those shown in the upper part of the drawing, were also present in
corresponding peripherical regions of the fundus in other directions.

The Illl‘;,,"'l'.' irl‘(‘gtllﬂr white patch represents an exudation upon the inner surface of the charoid,
The black spots are formed of enlarped epithelial cells containing very dark pigment. It is a
peculiarity of the choroid, which we mentioned in the explanation to the last plate, that, in it, the
immediate neighbourhood of eircumseribed atrophic places is almost always distinguished by a stronger
pigmentation, and that, too, whether the atrophy has taken place gradually or suddenly, whether it be
the result of stretehing or of & previous exudation or hemorrhagic extravasation. All the drawings
in this and in the last plate testify to this peculiarity. (Compare Plate VI, Fig. 2.)

Fie. 2. Choroiditis Disseminata Syphilitica, with Secondury Atrophy of the Retina, and of the
Optic Nerve,

Although syphilitic choroiditis appears in every disseminated form, so that no one of these is
characteristic of lues, yet it most frequently presents an appearance such as that afforded by this
drawing ; namely, the minutely spotted disseminated choroiditis, in which the small elosely grouped
mfiltrations leave, after their absorption, very deep changes of tissue. The small white spots with
dark edges come ont in strong relief without any tendency to coalesee, so that they even then continue
very well marked, when the remaining choroid assumes an atrophie appearance, as is shovn in this
drawing. The choroidal vessels which (even in the trunk in the upper part of the drawing to the
left) display a disproportionately small ealibre, appear here mere distinetly than eorresponds with the
pigmentation of the individual, or with that of the rest of the fundus,

The atrophy of the retina and of the optic dise existed in a still higher degree, and in one
probably but seldom observed. On the disc, which was characterised as atrophic by its colour and
shape, but two slight traces of retinal vessels counld be discovered, even with the use of n very much
greater magnifying power, and uwpon the entire fundus ceuli there was otherwise no mark by which
the evidently highly atrophic retina revealed its presence.
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Although frequently a certain degree of atrophy of the retina results in the different forms
of choroiditis, from union i,:l,king Plal:\(! between the ehoroid and retina, and from infiltmtion of Pigmﬂlf'
into the latter, still in this case a previous and extensive affection of the retina must necessarily be
admitted, which resulted in so complete an atrophy ; it had been probably a retinitis syphilitica.  Still
it must be mentioned, that in the atrophy which follows this latter inflammation, the degeneration of
the retina into cellular tissne is usnally characterised by a cloudy striated appearance of that membrane
and of the papilla (vide- Plate XI, fig. 3), which in thiz case was absent. Nothing certain can be
said on the subject, as the patient only came to Berlin after the termination of the acute process.

Note,.—The small spots ocoupy an entire zone, of which GI]I:," bl ]Ju:l'tinu foll within the
area of the drawing, which must be imagined as completed at the same distance from the centre in
all directions.

Fic. 3. Cheroidal Hoeworrhage in the Neighlowrhood of the Macule Luten, in Process of
Alsorption.

; At an emlier period the extravasated blood oceupied the entire surface of the white spot.
While the narrow red ereseent shows the remains of the extravasation, the disappearance of the
pigment of the stroma may be observed on that part alveady free from blowd.  The white spot thus
formed is separated from the healthy parts by a deeply pigmented border.

Fig. 4. Remaing of o Cirevmsoribed Tnflommatory Fendation of the Cloreid, to the Tuside of the
Optic Dige,

This lesion has probably a teaumatic origin.  The choroid within the pale spot is not completely
atrophied, o faet for which the choroidal vessels which pass over it, although very small, amd the
remains of the tissue serve as evidence. The marbled appearance originates partly in the remains of
the stroma of the ehoroid, and is partly characteristic of the inner surface of the sclerotic.

The stronger pigmentation at the edge, in so far as it is represented by intensely black and
very fine points, depends upon the epithelial cells, which were seen with equal distinctness ; the dark
greyish eolouration is due to the subjacent cells of the stroma, and is particularly well seen close to

the dise,

T 5. Choreidal Exudation in the neighbourhood of the Macule Lutea, with wausual changes in the
Retinel Vessels,

In a case of chovoiditis, with infiltration of pigment into the retina, which extended over a
portion of the external half of the fundus, and whose limits were sharply defined, a slightly prominent
exudation showed itself in the neighbourhood of the posterior pole, and after an active mercurial
treatment, nearly quite disappeared, permitting spots of pigment underneath to eome into view., The
turgescent condition of the retinal veius, which pass over the place, existed, however, almost precizely
as i the drawing, The unusual form of the little vessel, senreely visible with the same enlargement
in the normal condition, results 11m'|mh|}r from the stasis of the blood, which distends a number of the
finest ramifications sufliciently to make them visible upon the white background.




PLATE V.
CHOROIDO-RETINITIS.

(Both drawings represent the same eye.  Fig. 2 4 drawn 10 months later than Fig. 1)

Lomse R., aged 19 years, placed herself under my care in July, 1860, on account of a weak-
ness of sight of the right eye, which had come on quickly, and which she attributed to having
caught eold.  With the left eye, which had been myopie and amblyopie from childhood, she eould only
imperfectly count ﬁl];_;tm at two feet. With the ophthalmoscope very deep and extensive clianges
in the choroid were diseovered, eonsisting of round disseminated spots distributed towards the
periphery of the fundus, chiefly with alterations of the epithelium, occasionally also with alterations of
the stroma. In the central region confluent alterations of the choroid were found, quite similar
in character to those shown in Fig. 2, and as they were afterwards found in the other eye.  According
to the account of the patient, the vision of the right eye, which seven weeks ago was perfectly healthy,
has been reduced to its present condition within the course of a fortnight. She only reads some of
the letters of No. 20 of the test types with difliculty, and, while the excentric vision is tolerably
good, there exists a very pronounced amblyopia in an extensive central portion of the field of
vision.

The ophthalmoscopic changes, very different from those of the other eye, arc represented in
Fig. 1.

The choroid does not as yet appear much altered, the irregular grey spots depend almost
altagether upon changes in the epithelium. The choroidal vessels are here and there faintly scen. On
the other hand, very considerable opacities of the retina may be observed.

That the irregular white figure, which to some extent follows the course of the larger retinal
veasels, is real]} Al n[mnir.}' of the retina, and not a choroidal exundation, is evident from its gTal]tlal
eontinuation into the papills, which appears consequently quite opague, without a distinet margin, and
is only indistinetly seen as a reddish object, veiled by a nebulous substance, The more opaque white
parts lie, without doubt, in the posterior ].:I.J'!;I’E of the reting, as otherwise the blood-vessels could not
remain so distinetly visible.

The condition of the vessels serves to essentially distinguish the aspect of this case from one
of simple primary retinitis.  The arteries are, namely, quite normal ; the veins though much distended,
are pretty uniformly so for a considerable distance, and not very tortuous ; ner do they dip in and
out of the substanee of the retina in the manner which is otherwise so remarkable.

By the use of local blood-letting and small doses of corrosive sublimate, the vision gradually
im["fﬂ"?ﬂd s0 that in the conrse of about three weeks mﬂ'mar}' type eould be read, while the nln::it}' of
the retina gradually diminished. The patient was then obliged to leave Berlin, and did not present
herself agmin until the 14th Diecember ; she now read No. 3 (Jiiger) tolerably . fluently, the larger
letters of it, however, with some difliculty on account of small scotomata situated close to the centre
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of the ficld. In other respects the field of vision was normal, although some hemeralopia was present.
The ophthalmoscopic appenrances were greatly altered, the opacities of the retina had quite
diﬂnmwnrmi, nnd the vessels were onee more normal. The ﬂlm]igﬁs in the choroud, on the other |]:m'(],
bl become Jct’clulml almnost. quit.e in the manner in whicl llu:"ll;‘ since then cxiﬁt, amnd as I:.hu:r' were
drawn by me (Fig. 2) in June of the following year (1861), at a time when the sight had
become almost quite restored. The papilla has regained its sharply defined margin, and is
sufficiently transparent to admit of the lamina eribvosa being recognised in its eentre, which is
somewhat exeavated. The retina and its vesaels show no trace of the previous clhanges.  The choroid,
on the eontrary, has only retained its normal texture in a few places. In the lighter parts of the
drawing, the epithelial layer is entirely deprived of its pigment, and the cells themselves ave probably
for the most part destroyed. In consequence of this the denuded chovoidal vessels are distinetly seen,
separated from eme another by spaces of various appearances. At some pliees the stroma is
thinned and weakly pigmented, at others (as at the inferior angle to the left) very much darker than
normal.

The intensely black spots which are chiefly seen in the right of the drawing, are formed of
degenerated epithelial cells, and probably lie partly in the retina. This canmot be determined with
certainty in each particular case ; still there is in general no doubt but that, in analogous diseases,
infiltration of pigment into the retina occasicnally occurs,

We must also remark that beyond the boundaries of the drawing, the fundus oculi afforded to
its extreme periphery the appearance of chorviditis disseminata with larger spots.
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PLATE VL

RETINITIS PIGMENTOSA, CHOROIDITIS
DISSEMINATA.

Fig. 1. Retinitis Pigmetoso,

Remxitis pigmentosa is the name applied, with little suitability, to a disease which manifests
itself in carly childhood by hemeralopin and contraction of the field of vision, and which, by
constant progress of the latter, gradually, towards the 30th or 40th vear of age for the most part, leads
to complete blindness. For years previously the patients have been incapable of guiding t!_“"jm“h'ﬂ’
although they may be still able to recognize the minutest objects within their small field of Al

Almost one-half (from 40 to 50 per cent.) of these patients are the offspring of marriages of
consanguinity. This fact, which T first remarked nine years ago, has since then been confirmed by a
-l;:nnst:ll:;ﬂ}-' itwn:;usiug number of cases. Fllg. 1 is taken from an individual whose Im""“t“ were blood
relations (vide Deutsche Klinik, 1861, No. 6, and Archives générales de Médecine, Février, 1862).

With the ophthalmoseope, in the first place, changes in the choroid are scen.  In young persons
these consist in irregularities in the epitheliim, which are mnot very striking, in older persons
however, they are spread over a great part of the fundus oculi, the epithelial cells appearing to be in
some places quite absent ; besides this, however, there are already changes in the stroma and vessels.
The former is mostly but weakly pigmented, in some places, however, very deeply so, and thus the cho-
roidal vessels appear at some points distinetly marked, at others but fuiJ]LI}' visible. The vesselsof tle
choroid themselves are very irvegularly fillsd, in very old individuals they arve often for long distances
:;u:ru:lllu.tn;:l}' obliterated, and 1'|1m‘|g-;:t| into thin straw-colonred threads.  The most remarkable ‘-'1'1'-"1-1"3
is the pigmentation of the retina, It ccoupies a zone, which surrounds the macula Intea and the optic
nerve at some distance, and which varies much in width with the age of the ]‘lﬂtifﬂlt‘ bt is usually
broader to the inside than the outside.  Within this zone intensely black spots of the most different
forms are seen, which upon closer examination appear eomposed of numbers of very small points, the
only recognisable eells or pigment granules. In some situations the spots are isolated, in others they
unite to form a network, as in Fig, 1.

When the very attenuated retinal vessels pass through this zone, they are often actually
sheathed in streaks of pigment.  The reason of this is the facility afforded to the pigment cells to pass
along the tuniea adventitin.

The quantity of the pigment which may penetrate into the reting is very various, and has no
important influence upon the estimation of the gravity of the affection. For, even m a very advanced
stage of the disease, there may be but traces of Eﬁ_f_-;un:ht in the reting, o it may L qllitﬂ absent.

The atrophy of the retina, which is consecutive to its pigmentation, shows itself not only by
the condition of the retinal vessels, but ulso in some places by an opacity and slight striation. The
optie dise, which in the case here represented, appears with a distinet margin, and of a elear white
eolour, 18 more ﬁ‘(‘fill'l.'lll-l_}’ opague, strinted, of o g‘TﬂJ‘iﬁIl red colour, and with o very irrvegular :n::u'gin,
as in Fig. 3, Plate X1 (Vide also letterpress of the same plate).
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Fie. 2. Choreiditis disseminaia.

This figare is taken from the reversed image of the left eye of a girl aged 16, whose right eye
presented guite a similar ophthalmoseopic appearance.  When the patient came under my treatment
two years ago, she read No. 2 (Jiger) at 6 inches with the right eye, and with the left eye only some
letters of’ No. 20,

After the use of corrosive sublimate and a derivative trentment for a perim] aof six wmakﬁ‘
ghe read with the right eye No. 1, and with the left No. 3 at 6 inches, and this degree of vision has
maintained itself with unimportant oscillations during the two years she has been wnder olservation.
I mention this in order to draw attention to the fuct, that such cases form favourable subjects for
treatment, notwithstanding the very extensive and remarkable changes, and the persistent
ophthalmoscopic appearances.  The result of the treatment. is, no denbt, the more brilliant in proportion
as the impairment of vision depends upan the accompanying changes in the retina.

This form of disseminated choreiditis is distinguished partienlarly by the pature of the
L',]'.tE‘lIIgE@L in the ul}ithu]huu: groups of epithelial cells which are -.'!Llill‘g'uel and flled with lll.I'Ilﬂ]'I]HII].}*
dark Iliglllﬂ:tltl formn  black spots of the most various shapes, which are alost :ll'“‘nj's
surrounded by a narrow light coloured bovder, in which the epithelium is either alsent or else
{l{!P[‘i‘i.'{'fI of its ]:igmpnt, These black spota are most hig__-:]l]y :hw:-lnlm»:l and most; (‘.In.-g.r-l:,.' E__[mulmﬂ
towards the centre of the ehoroid, in the periphery they become pradually scarcer, but still, in most
cages, admit of being followed to the extreme boundaries of the fundus. In this ficure the eentre lies
close to the left edge of the drawing, while the right edge lies very close to the furthest periphery of
the fundus, as a comparison with FPlate L will ghow.

J‘I.“'ll'll](l rl'lﬂ l'_lPl-i_D l]iﬂﬂ [ll_“,l tl'l'l'_! nlnul!l:l I'I.l‘t.ll‘:ﬂ lIIL,"I‘t: are fIi:Ll1gﬁH 'i"u"l'liﬂll AL T ](:l"gf'!' L‘lllﬁlllﬂ to
the epitheliom, but which indicate a deeper invasion of the affection. In the light spots where the
choroidal vessels are seen as short red stripes, not ouly the epithelivm, but also the stroma of the
choroid is deprived of its pigment, and probably also of the greater part of its eclls. In some places
these round, bright, black edged spots assume the appearance of choroiditis areolarizs. —({Foerster.)

c2



PLATE VIL
DETACHMENT OF THE RETINA,
CHOROIDITIS CTRCUM PAPILLAM,
DETACHMENT OF THE CHOROID,
CYSTICERCUS.

Fiz. 1. Recent Detachment {.:f the L‘}:}mr ”:.Hf rgf the Retina with .Spunfa:nauus f’z‘rf&:‘a!fﬂﬂ.
(Evect Tniage.)
Tre strongly-prominent detached membrane is still stretched tolerably tensely and smoothly, and
nl‘:llsﬁl'lu'lltl}' reflects but lidtle ]Lght, pm‘mitting the red funduos, ulllu-'ll;:h gormew lat inniirstinctl}',
to be zeen l]lnltlgh it ; the fluid exuded between it and the choroad '|>L'ing transparent. {.]Ttl':.' at the
lower limit of the detachment, on the three small folds, and at the 1':15,".: of the ‘E1L'1'1:rru.i.i'llll, does the
substance of the retina yield a reflection strong enough to conceal the suljacent choroid with a blueish.
white veil. Through the horseshoe-shaped rupture the choroidal vessels and grey intervasculur spaces
are seen bared, and hence extremely distinetly. The somewhat shronken retinal flap which bangs
down, lies still in the same p]:m{-. as the rest of the detached part ; ot a Luter En-riu:l, when the latter
had heeome almost F{"I‘r{"i_:l-]}' rn,,n—npirlieri, and instend of it o Fg-l'l;,u';.iiu]:] of the lower half of the retina
had been formed, the end of this H.‘Lp alone ]3rnt|'nu,|(_-<_l fir into the vitreous humour. One could then
B, TROre :Iia‘tim:ll}' than in the d:l'.':'l.'l.'hl;l_-‘rr a amall altered ||1;u_-e in the choroid, and the remaing of o
choroidal exudation with eircumseribed ||-ig1mrutar}' c]mng*us. It 1= pruh:ihlc that the detachment of

the retino I.IL"EJL‘[II].t!d on these alterations.

Fiz. 2. Old, and almost ﬁ,'umf.-h'ic, Dletachment rilff-'le Retine. {En'l'r't fﬂ!ﬂye.}

It iz only ;]nlih.’!:];:lti!]"f around the P:l[ri".‘l. that the retina lies in contact with the choroid.  The
margin of the papilla is therefore distinetly scen, while it appears confused n those cuses in which the
reting is detached L]llil-l.! up o the Iﬂ:p‘l”u. The upper Lalf of the retina is but little removed from the
choroid, amd is stretehed tolerably flatly.  The lower half, on the eontrary, which towards the left stops
short with a tolerably abrupt margin, protrudes further into the vitreons humour, and is much folded,
in consequence of which amd of the uluu;it:,r of the fluid |:..'i11g behind it, it presents thiz IHH:I.I]i'.l.r
colouration. The vessels, which pass over the folds of the retina, appear so dark on aceount of the
colour of the background.  Their contents are normal,

Fie, 3. Choreiditiz Ervdative Cirenm Fl'l'j.u-HﬁJili', with Perforation Qf the Relin,

The grey ﬁ:_:ﬂl‘lj with ]ung-lmiut.ud Pn}]ml-rnmtimm which surrounds the opargue reddish  and
-:ljea.linﬂ!]}'-umrkm] I.I:I.!J-]I]“., 18 formed of an exudation of a firm consistence 1}'i1|}.{ R the inner surface
of the chorond. The retimal vessels run over this, and lllll:"' b'."“'il.f its alighL le‘ﬂTﬂi"E‘!HL‘E Il‘}' a few
pentle sinuositics,.  An  exudation, which has probably perforated the retina close to the optie dise,
proteudes somewhat into the vitreous humour in the form of a very bright reund figure, and partly
covers the papilla.

The eonnection of the ]:rrltrud'mg exudation with that which lies behind the retina, could be
demonstrated in other cases of this rare affection, which 1 first described at the Congris International
d'Ophthalmologie (ses Compte rendu, 1861, page 21).
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Fra. 4.  Detachment of the Choroid from the Scleratic.

This, too, is a very rare affection.  (See my description in the article entitled, * De l'examen de
l'eeil an moyen de Pophthalmoscope.”  Mackenzie Maladies des yeux. Translated by Warlomont and
Testelin, and in the Archiv fiir Ophthalmologie, Vol. V., 1), The intimate union which exists between
the choroid and the sclerotic is unfavourable to the exudation of Huid between them ; still, when such an
exudation onee exists, it produces a well defined, and tightly stretehed tumonr, which protrodes into
the vitreous homour, and over which the retinal vessels run m o st r:l‘l;_:ht course,  This aflection 15
dist.ingniulm:l 1|-|'|ht|1:1|111rr_-umpi|:t1'|}' from a detachment of the retina, h:..' the absence of any folding, and
by the immobility of the surface, particulurly however by the fact, that immediately behind the retinal
veszels slight indieations of the ¢

wroid, of its vessels and intervascular spaces are observed.,  But
ot a later pericd the affection wvsually becomes complieated with o detachment of the retina in
its vicinity. The detachment of the choroid is sometimes of the colonr displayed in the dimwing,
gometimes it is a litile redder; according to the general pigmentation of the imdividual and the
Gu!llpu.‘siliull of the fluid which separates the ehoroid from the selerotie.

Incipient intra~ocular  tumours may produce ophthalmeseopical appearances similir to
Figa. 3 and 4.

Fia. 5. Cysticercns Cellulose in the Fitreous Hunour,

The entozoon, which was originally developed under the reting, had penetrated the latter and
passed into the vitreous humour,  Here it presented itsell so plaindy, that the undulating motions and
contractions of the vesicle could be recognised not only at the margin, but also on the posterior, as
seen througrh the auterior wall,  This was especially the case townrds the eentre, which appears of a
reddish tint in the drawing, in congequence of more light shining througly from the fundus at this
]‘}].l'lf:l}: than at the Itlsll'glil, Wjan which the PV G fall riore nhﬁqlll:l}-', and are hence more :ﬂl!'ul!gl_}’
reflected,  The neck, and especially its insertion into the vesicle are more opaque, and dotied with
fine white ]:auinla |Ill.!l.l]'ll:|'l:!tiil'llll of crlmlk}, Tlus untransparent msertion of the neck s alse the most
resistant part of the animal, and it is there accordingly that the attempt to seiee it ought to be made,
when it is desived to practice its removal from the eye. Thus I seized the neck in one cose with a
pince-capsulaire passed through the selerotie, while T was enabled accurately to observe my instrument
and the animal, by illuminating them with an ophthalmoseope fastened to my forehead.  On the head
are moliced, in the {1r.'|1.1"|1|-g, two suckers, the other two I;L'iug sibunted im@tl."l'iul'l}’. The buceal
extremity is seen directed upwards,  The shape of the head was not always thai represented in the
drawing, but changed frequently in a remarkable manner.  Sometimes it lengthened itsell suddenly,
h‘.'}" ]'J]ﬂl]'ulrtng the |u‘u|m:-ix_'55 whieh supporis the buceal orifice and the cirele of hooks ; sometimes it
beeame quite flattened, and the four suckers appeared as long pedicles with antenna-like movements,
similar to those of the “horns” of the snaill. When the head and neck were withdmwn into the
vesicle, [ used to see a amall fizsore in the latter at the place of inzertion of the neck, which gaped
and beesme more round by the pressure of the head as it re-appeared.

The small grey round spots, which partly surround the vesicle, eonsist in an opacity of the
vitreous humour which is characteristic of the presence of o eysticercus, and is due to its suetwon.

Fig. 6 represents a cysticercus still situated under the reting, as is seen by the retinal vessels
which pass over it. The head and neck, which are withdrawn into the vesicle, shine through but
indistinetly. The small grey streak, to the rllght from the glislunil:g margin of the vesicle, is formed
by the reting, which is streteled hr'iﬂgl:-l.'lkl: across from the fundus to the vesicle
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PLATE VIIL.
DISEASES OF THE RETINA.

Fio. 1. Retinal Hemorvhoge in o Man aged 71 years, with Caleification of the Arievics and
Hypertvophy of the lefi Ventricle.

O ;'L'l't':lk'u:lg, the 1mt5ﬂnt. hiad r;uqh]m]]_}' remoarked the cnm}‘.-lulf blindness of his left BV, which had been
until then ili"]'rl'l:'l,]}' novmal ;14 Ii.‘ll'!.':-i afterwards he came under my treatment. He eould still eount
fingers quite excentrically, but in the whole of the remainder of the field he had only o slight quantitative
pereeption of light. The oplithalmoscope revealed dark, irregular hamorrhagie epots distributed to

“the extreme periphery of the fundus, and which, it appeared, occopied the different layers of the

retina.  The retina, between the larger spots, too, was nowhere quite free from irvegularly scattered
small red specka,  The arteries were, in some places, quite free from blood, and changed into white
threads ; in other 1I-!i|1:|.!:-1 they were filled with congnla, and only in a few branches was the cirenlation
etill free.  The veins were also, for the most part, quite empty ; one branch alone was almost normally
filled.

The dl‘:lwiug was made four weeks after the patient became blind. Such retinal i1mlnﬁfl'hﬂg€!5.
in old people, are distinguished by the extremely I-mg time which they continue to exist without
change. They but very gradually break up, and then partly become absorbed, and partly altered into

very dark crumbling masses.

Fic. 2. Retinal Hmmornfmﬂc qﬁ'er wppr{'mbn :3{ the Menstruoation.

A woman, aged 45, after cessation of the menstruation, which had been wery abundant,
snddenly experienced a sensation as thongh something had possed across her left eye; she closed the
other, and perceived then a large, round, dark spot, precisely covering the centre of the field.
Immediately afterwards a singing in the ears, giddiness and vomiting came on, and lasted several
hours,

This oeeurred on the Zo0th November, 1861, I examined her five {]u.:,'ﬂ. afterwards, and found
a very high degree of amblyopin (she read nothing of No. 20) caused by a large scotoma, the
excentric vision being normal. The form of the scotoma corresponded tolerably exactly with the
heemorrhagic extravasation discoverable with the ophthalmoseope. The condition of the eye, which
existed at that time, is represented in Fig. 2 in the reversed image, The small ronnd extrovazations
lie in the puﬁh:riut lllj'irr of the retinn ; the striated spats lie in the anterior or nerve-fibre ln}'cr.
The larger extravasation, covering the entire regionof the macula lutea, surprised me by its peculiar
H]]“F“r the more so as I had once before seen and sketched one of quite the same form, in the same
position, and in a female affected under similar circumstances.  That this extravasation was situated in
the most posterior layers of the retina was clearly proved by small, glistening white points, which
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afterwards became developed in the layers of retina lving in front of the extravasation, Within the
pale figure, which almost makes the red spot a perfectly regular ellipse, there probably exists a thin and
very pellucid layer of fluid between the choroid and retina, It is probable that this fluid iz the serum
of the extravasated blood separated from its ]Jl:mlam. Within this gpace the substanee of the retina
was sulliciently opaque to veil the artery completely, and to a slight degree the vein which traversed
it. This opacity, as well as the small extravasations, dizappeared under a devivative treatment within
the eourse of o few weeks ; the angn extravasation, on the contrary, lecame reduced in size VEry
gradually in the course of wonths, and in a centripetal divection, particularly at its horizontal
boundasry, During the process of absorption the patch did not break up, so that on the Sth of
F(:hl‘ll;u'_]r', 1563, it-_sti” retained its m'igihili f!llil]_‘-".‘:. n|1flullgh its verticul dimmeter measured but
twice that of the papilla, and its transverse dinmeter was equal to that of the |H|pi|ln. At the same
time the sight bad pradually improved. On the Sth April she read No. 7, and with convex 10 No. 1
within § inches, while only a small pale streak remaioed to indicate the previous extravasation. At
the end of the same month the sight and the ophthalmoscopic appearnnees had returned quite to
the mormal condition. I have several times since then had opportunities of observing the same
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appearances, and always in women,

Fic 3. Disease of the Vessels. Hemorvhage and Futty Degenevation of the Retina with
Caleification of the Artevies and Hypevtrophy of the left Ventricle,

This very anomalous distribution of the retinal vessels was present in a man aged G4 years,
who, for the last four years, hael suffered from a ]lig]l derree of :uu]rl:_rn[ﬁu, which [mriu:lii:n"y Iseeomes
worse, The veins are in some places evidently much elongated, in others they arve quite empty, the
fine ramifications ave very much swollen and tortuous, the arteries are fine and some of them quite
obliterated.  The small siriated extravasations e in the nerve-fibre ].'l:l.'l"‘l‘, the I:sr_{;n one ]l:uc!lng situated
on the inner surfice of the retina. The dark figures in the right upper corer of the drawing are
formed of & process of the extravasation which protendes into the vitreous humour like a membrane,
vauching for the correetness of an obszervation often made by me, that extravasated blomd retains its
colonr for o |=‘I1'IH time in the retina, wherens it Very soon becomes dark in the vitreous humour,
(Compare Plate XI., Fig. 10.) The white spots are probably partly produced by futty degeneration
of the cellular tissue of the retina, partly by selerosis of the nerve fibres.

The patient died of apoplexy.

Fios. 4 and 5. Embolism of the Avteria Centralis Retine.  (The same eye ; Fig. 4 in the first days
of the afftction,  Fig, 5 in the later atrophic stoge))

This iz one of sixteen eases of embolism which I have ol I!Tvecl, and 1 have n]hl'u.tl}' oncd
deseribed it.  (Vide Deutsche Klinik, 1862, No. 50.)

On the 23th May, 1861, Dr. Ring sent me 2 man aged 29 years, a musician, whose right eye
hard letll;'lll,‘r' become blind the 1|u._‘|r efore, I:pd:uu the 23rd he had had o zevers ]I.H.‘Illl“lll-'j'a'iﬂ. and on
the itmnlih;_; of the 2.-['[,|1F at nine n':':lmk, whilst ;__.rm'ng across the street, he r||1i1‘.:: ﬂmlilctﬂ}’ remarked
an obscurity of the right eye quickly coming en ; this disappeared again after a few hours, At half-
past three oelock, however, upon awaking from an afternoon H]l.‘r.'p. the right eye was alﬁlrtulfl}'

blind.  On the following forenoon, when he came to me, he only with difliculty counted fingers to the
L
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auter side in a very amall portion of the field of vision, while in other portions of the field there
existed only, here and there, some quantitative perception of light.  Already at that time, not yet
twenty-four hours after the ocenrrence, this considerable alteration in the retina existed in the region
of the macula lutes, with the choracteristic ved spot.  The empty arteries, with their dark coagulum,
the choked vessels in the ||ui}_-_'||l:|uudumc1 of the macula loten, the econdition of the veins, with
the retarded circulation in  them, all confirmed the diangnosis of embolism, and T accordingly
immediately examined the heart, notwithstanding the assarance of the patient that, with the exception
of the late haemoptysis, he had never had any symploms or complaing which could indieate cardine
digease  The examination confirmed the supposition of valvular disease.  Professor Traube had, at a
later perind, the kindness to examine the patient more thoroughly, and to define the dingnosis as
follows :—* Insufficiency of the aortie valves, with eonseeutive hypertrophy and dilatation of the
left ventricle, and probably a slight stenosis of the mitral orifice. Complete compensation.”

During a treatment which was slightly derivative, on the whole, livwever, rather expectative,
and after some local blood-letting, the power of vision gradually improved so far, that fingers could be
counted with somewhat greater precision, and a few feet further off, although still only exeentrically ;
the quantitative perception of Iight also 1.1.'{1-.'1|L|'u|:__f over & greater portion of the field of vision. As
{‘.."II'I}" as ',-lll.'!' .‘ii?it.ll II:I}' I 1'Ih.‘i.l']'1.'l'\ll ik n"ll'(!gl'l'.'ﬁeiil:lll uf l]IE" UI:II.I.IJ"_"'L'."- II:Il tl:ll." !'L'tiIlL'ln. l':I.I|I:3L" ||]Il]k:_r"'“'llin? I'I-'E:ll'“?'i.t.}"
i the rﬂgium of the macula luten became IHIL]{!!'_. and hence the red centre more l:11|iﬁl1||:'l|3‘ marked ; a
n.!"l'lr' "I.'L'T;'l" lilli.’l l::]'l.“ll.':it'l.'l_]'l“."' [il.'CL‘, g]i.ﬁh.'l] i:]]g H-JlL'l'.']'iH Wens JLI‘:-I‘I'ﬂ.i:'I'l.. “']I.il.'jl. :.I.ih'i'w:ll'dg ED[IIl:IE?tEiF (Ii!‘iﬁ.l)}}(!ﬂmd,
The arteries secmed in some |Jli:-;:ﬂs better filled, the dark 'E.']:I.L'L‘t‘? in them became thinner, and then
very gradually vanished. The very fine ramifications also disappeared completely, which, grouped
around the maenla lutea, and looking as if' cut off from their central branches, had been much too
strongly filled, and very dark. At the same time the optic nerve and the retina asswmed the atrophic
appearance represented in Fig. 5.

At a later period, the patient had a cerebral embolism, with hemiplegia, which ran so
favourable a course, that he could very soon afterwards play the piane with the lately paralyzed hand,

while the power of vision, and the ophthalmoscopic appearances remained the same.

Fio. 6. Infiltration and Tumefaction of the Optic Nerve (Newritis Optici), with commencing
Degencration of the Retina in Bright's Disease.

Thiz alteration in the papilla, which is quite similar to that oceurring in eages of eorebral and
orbital tumours (compare Plate X1, Figs. 2, 11, 12, 13, 14), is sometimes developed in Morbus Brightii,
quite alone, in other cases it precedes the retinal changes, and 1 bave occasionally seen it come on after
the most extensive retinal alterations lind existed for a long time. In the present case, the white
spots over the optic dise indieate commencing sclerosis of the nerve fibres ; the very fine white specks
which are gronped around the macula lutea in the form of a star denote fatty degeneration of the
radiating fibres. The extravasations are situated in the nerve-fibre layer, as may be seen from their
striation,




PLATE IX.

RETINITIS ALBUMINURICA, RETINITIS
HAMORRHAGICA.

Fice. 1 and 2, Retimitis Albwmenwrico,

Fio. 1 displays the highest development of those retinal changes which are so characteristic of
Bright's disease, and are met with in no other affection.  Although the microseopical degeneration of
the different retinal tissues which produces the appearances here seen with the ophthalmoseope occurs
also under other conditions; still, as I have already shown in the Archiv, £ Ophth, vol. v, 2,
page 266, the loealization and grouping is, in these cases, so exclusively peenliar, that we are thereby
cnubled to diagnose with certainty the renal disease solely from the ophthalmoscopic appearanees,

The greyish clondiness of the papilla and its immediate neighbourhood is cansed by serous
infiltration and angmentation of the ccllular tissue of the retina, The white opaque zone which
surrounds this pertion of the fundus is produced by the sclerosis of the nerve fibres, and fatty
degeneration of the cellular tissue. The Iatter veeurs isolated in the very small round spots which are
on the eldge of the white figure, and which assume a starlike arangement at the macola lutea,
looking as if sprinkled upon the fundus. This, aceording to Schweigzer, is due to the peculiar
arrangement which the anterior extremities of the radiating fibres have at this place, in which extre-
mitics the g‘l‘mlllliu' cells are :lut*{;]npm], The gnmlllar cells may b n:::uguim:c] liere and there as
white points.

The numerons |1:'|'.~mnrrlmgi:: extravasations l'I.E!:I:I'I.;I.' all lie in the most internal |:1‘1|.'|;1.r of the retina ;
the striation of the spt:ulza 15 lnnrluocd 1]_1,r the nn'nngﬂ.mnnt of the hload curpﬂ,lsq‘]qs in rows between the
nerve bundles, and everywhere the direction of the strim corresponds with the course of the nerve
fibres. In other cases there were also round extravasations situated in the deeper layers of the
retina, and other very extensive ones situnted between the retina and chovoid,  (Vide also the case
of neurs-retinitis in Bright's discase, Plate VIII, Fig. 6.)

Fig. 2 represents another ecase of Bright's disease in a more advanced stage. The clondiness
and the whitish opacities have here, for the most part, disappeared, so that the persistent alterations in
the macula lutea are still better seen than in the former ease, There are only traces of extmavasations
present, and the infiltration of the papilla has almest quite disappeared, so that its margins appear
again more clearly, this becoming afterwards abnormally conspienous when atrophy of the optic nerve
supervenes,

The veins, which in Fig. 1 are considerably overfilled, ave here not thicker than normal, though
in some places they are more tortuous. Altheugh still thin, the arteries ave still better filled than
i the earlicr stage, where they were almost quite empty. The white streaks, which accompany
them in some places, are formed of their thickened external coat.

The small grey spots lie in the epithelium of the choroid ; it is remarkable that they are
nearly always seen in the same angular form, lying in groups close to one another. They may bo

il
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discovered in the earlier stage towards the periphery, afterwards when the retinal opacity has
vanished, they may be followed as close to the disc as is shown in Fig. 2.

Fig. 3. Retinitis Hemorrhagion.

The reversed image of the left eye. The ophthalmoscopic appearances are produced by

infiltration and tumefnction of the nerve-filire |:|:,;L'1‘ of the retina, h}' extravasation of blood into it.
- by emptiness of the arteries, and by repletion and eongestion of the veins

The papilla is so greatly reddened by the extravazated blood, and its usual margin so completely
hidden, that it can only be diseovered by means of the vessels, and by its forming the centre of
radiating striee, which correspond perfectly in their course with the nerve-fibre bundles.  This striation
is very well marked by the blood corpuscles being arranged in rows between the nerve-fibre bundles,
indicating the evurse of the latter, so as to form a most instructive picture, as in this drawing, in the
entire region of the optic nerve and of the macula lutea,  (Sec my communications upon the
course of the nerve-filres of the vetina in the “ Transactions of the Heidelberg Congress, 1866.7)

What 18 most ﬂ.trﬂ:il:lg in this tigure, on the first glanee, is that but a feeble indication of the
arteries is seen hers and there, Tlu-:}- are ao thin and lmle that the L L retina mlsil:.' conceals 't.hﬁl'.n,
and it is only towards the peﬁiﬂmr}' of the fundus that l-lll’-_'}-' become distinetly seen.  The veins, on
the other hand, are very apparent in consequence of their considerable distension. They are much
thicker, darker, tenser, and more tortuous than normally, and not only de they make sharper windings
i the p]am.- of the reting, but alzo in a plrme [lm'pcmliqtu]nr to 1t, here nslu:nmling with abrupl, CUrves
to the surfoce, and there hin]{ing :hu;,rlrly into the nerve-filire ];l;n.'cr, In the latter case ﬂl.l_:}' are veiled
by the opaque substance lying in front of them, oceasionally indeed becoming completely hidden.

This drawing was taken from a woman aged 48 years, whoe still menstruated l‘E'glﬂnl‘]}', and
was suffering from aortic insulficiency with dilatation of the aorta. Tt was made eight days after the
commencement of the visual disturbance. The patient could read No. 20 with difficulty. The field
L'lf "iHiElH Wik 'III]IIﬂLl!ﬂhNI.

In the course of five :mmilm, after a Elight. derivative treatment, the aight liad so far imprl:ﬂred
that she rend No. 11 ; the c.lp}:l,llni:uuu'ﬂpiu appearnnees hn\ring at the same time gradually become
very muech altered.  The papilla is now distinetly visible, its colouration and margin are normal,
the arteries, but little thinner than normally, are everywhere distinetly wvisible, and the veins
display their natural conrse and repletion.  Only traces of the extravasations are seen here and there
in the form of small 1‘:,'|.tc]u:5 anid :;Jruq:kﬁ, which have a dark browmish colour.  There remains but one
]::n]:mn, B—4 millimetres u‘i{lr:,ult.nutud]mnu:dl:th:l}r under the maeuln |.l.'lh.‘.'!1 which 15 coverad with blood.
Here, however, the original regular striation no longer exisis,  Above the optic nerve is still seen
one of the larger extravasations, which is now altered into an intensely reflecting white spot with

a red border.

|




PLATE X.

RETINITIS SYPHILITICA, RETINITIS
LEUCAMICA.
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Figs. 1 & 2. Retinitis Syphilitice. R

A coMpaRISON between the two first figures of this, and those of the last plate, shows very
distinctly the great difference between the syphilitic affection of the retina and that which occurs
in Pright’s discase. The opacity of the retinal tissue in retinitis syphilitica extends over an
ill-defined region of the fundus. It passes from the papilla, which thereby loses its sharp margin,
chiefly along the larger vessels, around the macula luten, and somewhat further towards the periphery,
where it gradually terminates without a distinet houndary. In its colour, and I might say in its strue-
ture, it appears like o IJ:It}mlnginltl exasceration of the ru_-ﬂc:;t.iq_}n. 'n'i.rlj_ir,;h:I even in the normal eye, the
substanee of the retina affirds under favourable optical conditions, and particolarly in individuszls with
very dark pizment.  Only in very rare instances do we notice here and there a somewhat more opaque
p:lt.ﬂl:l, such as that which s observed 1n the uT:pr_-rm.d left-hand ecorner of ]:"ig, 1, or such white gtreaks
as those issuing from the optic dise. These, however, never reflect light so strongly as the brilliantly
white spots in Morbus Brightii. The same holds good for the punetiform irregularly-arranged opacities
with which the region of the macula Intea is studded. The great mutability of these punctiform opacities
is remarkable. I have observed them, within the course of a few days, alternately vanish completely,
and then re-appear with great distinctness ad clmc]}r crowded tngcth{rr; the ]Jﬂtictlt’ﬂ Hig]ﬂ- under-
going corresponding fluctuations,

In econtradistinetion to this, the remaining retinal opacity is distinguished by its great
'IJI'IiﬁT-'I'iIﬂiT.}'p h}’ ite, often, very lﬂhg duration, and '|ljr the g‘m{lual transition from the inﬂnmmntmjr into
the atrophie condition,

In the VEry commencement the veins are somewhat overfilled, 'l,.]my goon, however, return to the
niormal ﬂﬁtditilll'l. il LAY remain so for a 1ung fime, at the end of which I]ler}‘ very gr:u]l:l:ﬂ!l}' become
thinner; in the mean time the extreme thinness and emptiness of the arteries slowly, but plainly,
announce the atrophy of the retina.

It i3 but u:it'epf.iouuu_}' that the vessels take so active a part in the process as in the case
represented by Fige, 1.

This drawing was taken from a patient aged 24 years, Leopold N,  He said he had been
under treatment for an indurated clancre from the commencement of December, 1860, to the
middle of January, 12861, At the end of the latter month he had an inflammation of the right eye,
with violent pain, redness of the eye, and eloudiness of its vision, which had gi.".‘i.'u way Lo a mercurial
treatment.  Immediately afterwards, however, the sight of the left eye became considerably impaired,
without any inflammatory symptom being noticed.

In the end of February he had an eruption on the face, arms, and shoulders, which gradually
became cured in the course of two months. The remains of it existed as brownish spots with a slight
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cieatricial depression, when he eame under my treatment in the end of April, 1851. At this time,
with the right eve, he read No. 4 (Jiger) with difficulty ; with convex 10 he read No. 1 at four
inches ; with the left eyve No. 14 ; and with convex 10, No. 10 at three inches ; the excentric vision in
the lower part of the field being much diminished.

Fig. 1 displays the ephthalmoescopic appearanees of his left eye in the reversed image. TIn the
upper part of the fipure is seen the retinal opacity, which i3 chareteristic of retinitizs syphilitica.
The appearances, however, in this ease differ in some |1:1rt51:|,|]:|m. from the usual form, of which Fig, a
18 an t:x:mlple; first, ]]}' the very great distension and Itm'htu.u.':t:,' of the veinsg, which, in the reversed
imagre, take an upwarnd course, while those running in the opposite direction are remarkably thin, and
in some places quite obliterated ; secondly, by the already mentioned white streaky opacities, which
liec upon the inner surfaee of the retina, and compress an entive bundle of vessels in such a way as to
transform zome of the branches into fine white threads.

A further deviation from the usual appearances is produced by the numerous, both old and
recent, nct:h:,‘]nmiv_u, which mre situated P:n.t'tl}' in the different l;q_:n.-n_*rs of the retina, lmrtl_'rf behind the
same, and partly upon its inner surface,

Moreover, the choroidal changes which here form large sharply defined spots, with diminution
of the pigment of the epithelium and of the stroma, differ from those vsually found,  Most commonly,
stnall and seattered spots are seen, some of them of o dark eolour, and some of them light, as 18 shown in
Fig. 2, where the epithelial cells are very irregularly filled, and T bolieve that these spots may
sometimes penetrate into the vetina during the process of progressive atrophy.

The right eye afforded the usual appearances, and in a much slighter degree, somewhat as
in Fig. 2. In this eye, by the use of iodide of potassinum, the opacities became lighter and lighter,
while the power of vision gradually returned to the normal state.

In the left eye, however, the vision suffered considerable variations.  After having improved
for a short time, an extensive retinal hemorrhage took place, which filled the vitreous humour
with dark red congula, The latter became absorbed in the course of a fow weeks, but were soon
replaced by still more abundant ones.  In consequence of the patient leaving Berlin, I was deprived
of the opportunity of observing the further alterations,

Fio. 3. Retinitis Leneamice.

The principal characteristics of this ease of refinitis levcmmica are:—1. The pale eolour of
all the retinal and choroidal vessels, especially, however, of the retinal veins, which, notwithstanding
their repletion and tortuosity, have a light pink shade, similar to that of the small apoplexies. 2. The
palenecss of the papilla, the strianted cloundiness of the retina in its neighbourhood, and the irregular
spots close to the macula lutea. And 3, a number of glistening, white, round spots, which, in their
fiorm and colour, are quite similar to those found in Morbus Brightii, but differ from the latter in their
peripherical situation, and hence lie beyond the limits of the drawing.

When I first described this ease (“Deutsche Klinik,” 1861, No. 50), I had seen but three
others presenting similar appearances ; nevertheless, I classed retinitis leucemica as a peculiar form of
disease of the retina, for I was convinced that it was just as dependent upon a constitutional disense
as retinitis syphilitica and retinitis albuminuriea,

ﬂ.mnn’liug to my opinion, iﬂiuimth{c retinitis, and indeed ;l.];l!ll'-ﬂltlliﬂ retinal disease in general,
belong to the greatest ravities. While in the choroid idiopathic affections are by far more frequent




21

than those which depend upon syphilis or other general diseases, the affections of the retina, en the
other hand, either accompany local lesions of the choroid, traumatic inflanmations, ke, &e, as is
nearly always the case with those alterations of the retina which extend more or less symmetrically
over a considerable portion of the fundus, or they depend upon irregularitics in the general
eirculation of the body, upon disease of the heart, or of the kidueys, upon syphilis, ke.  Therefore, I
believed that the levcmmia was the cause of the retinitis in the Pmeﬂ:ut case.  That the appenrances ol
this retinitis differ essentially from these of the forms already known, speaks in favour of this view.
I do not merely allude 1o the above mentioned eolour of the vessels and extravasations, for this
depends exclusively upon the eolour of the lencemic blood, but also to the colour, shape, and
distribution of the opacity, as well as to the localization of the whole affected part.

Binee that time I have bad three more cases, making six in all, which is a very consideralle
number considering the rarity of splenie leucemin, I have found, in general, the same appearances in
all these cases, although modified in one way or another by the greater or less abundance of the
extravasations, and ].l}* the dﬂgmﬂ of l'ﬂillut.'mu af the vessels.

Seven years after I had deseribed retinitis lencemica as a distinet disease, Professor Becker of
Heidelberg confirmed my observations,  (See the * Transactions of the Heidelberg Congress of
1868.") Professor Becker afterwards published the two cases he had observed in Knapp's Archives,
vol. i, No. 1.

While these pages are in the press, a communication appears from Leber (¥ Klinische
Monatsblitter fiir Augenheilkunde,” October, 1569), which anatomically confirms Decker's opinion,
that the round white spots, and the strim which wecknpany the vesscls, are pmduﬁ:d h:r' exudation of
the white blood-corpuscles,




PLATE XL
CHANGES OF THE OPTIC DISC.

Fias. 1, 7, 8, 9, 10, Ihep Glavcomatous Excavation of the Disc.

Tue most important chamcteristics of this condition are found in different degrees in each of the
five figures. The very fine line which marks the separation of the nerve substance from the
sheath of the nerve, the true nerve boundary, is much more clearly marked than normally.  (Compare
Plate I and II and their text) The scelerotic boundary, that is to say, the cireular edge formed by the
gheath of the nerve as it iz continued into the selerotic, which in the normal eve is but little pronounced,
forms here a distinct yellowish white ring, becoming the broader the further the choroidal houndary
becomes removed from the true nerve boundary, The choroidal boundary is usually irregularly
pigmented in these cases.

The surface of the papilla displays deviations from the normal colouring in the most various
shades ; the clesrness of the centre contrasts strongly with the deep colour at the periphiery, and the
very dark shade of the lamina eribrosa is remarkable.  The clear network of the latter is seen sharply
defined, and the more so the deeper the excavation, and the more completely the nerve substance is
compressed.  Thus, it is most distinetly seen in Fig. 1, where, moreover, a change in the confignration
of the network of the Inmina cribivosn, as well s of the grey gpots l}'illg in it admit of further
conelusions ; for here the lamina eribrosa has evidently not given way to the pressure directly from
before backwards, but has deviated considerably downwards and outwards. The point of exit of the
vessels is aceordingly displaced, and especially the upper one of the three vessels seen on the papilla
is furced to describe a strong curve,

The condition of the retinnl vessels s that which charncterizes most 5lrnng1}' the g]nunnmr:.tuux
excavation. In the mormal eye these vessels run somewhat towards the vitreous on emerging from
the dise, but here they bend sharply round on their exit, and, elosely pressed against the floor of
the excavation, run towards the periphery. When arrived at the nerve boundary, they scem as if
ent short offt.  Their prolongations reappear at other places on the nerve boundary, as though they
were connected in noway with the original trunks, and curve, hook-like, over the sclerotic boundary, in
order to reach the plane of the retina. The apparent want of connection between the vessels running
upon the floor of the excavation and their continuations, is due to the fact that an intermediate portion
is lidden from view ; for, in the glavcomatous excavation, the floor is larger than the opening.
The vessels, therefore, which are pressed against the lateral wall, are hidden by the projecting edge,
and only come again into view when they pass round the latter.

Whether the vessels running wpon the floor of the excavation are equally distributed in all
directions from the centre, as in Figs, 7 and 8, or whether they are all pushed to one side as in Fig, 9,
amd still more 8o in Fig. I dl_'];{'l'll]ﬂ P’“"-I.‘r’ upon  the urigimﬂl distribution of the wvessels, and
parily upon the direetion in which the nerve fibres and the vessels with them, :,'iu!dud to the
pressure.




23

The image receives, sometimes, an extremely irregular appearance from the enormous tortuosity
of the very small vessels. The vascular coils thus produced, and of which Fig. 8 gives a slight
indication, are sometimes so close that it is only with the most extreme attention that they can be
distinguished from extravasations.

Other modifications of the cirenlation are observable between the nerve boundary and the
pﬂriplmr_}r of the fundus.  The arteries are here thin amd ]mlo, the veins l‘_'l'll'lﬂl'lm.lril_'!.f thick and tortuons.
Figs. 5 and 9 ﬂinllH}' thiz in the usual forme O the other hand the condition l.TI.HII]:!}'I,‘:lI in Fig. L,
produced by a persistent vaseular congestion, is to be rvegarded as a great rarity. 1 may remark, in
connection with this ﬂmwing, that neither 1o it nor n any of the other {1;‘:mringﬂ. of the :\t]:m, has
the Sliglltt‘?it idealisation heen |]-|3:r||:|Ett.¢:[1, but in this Eguﬁ; I have mpim], for cxﬂmp]c, each individual
enlargement of the vessels from nature,

It the pathological inerense of the intraccular pressure censes, the fact is immediately manilested
in the ehanges in the vessels.  For instance, in the case represented by Fig, 1, during the development
of a very large anterior staplyloma, an extensive hiemorrhage took place from the retinal vessels into
the vitreous humour, and all the vessels collapsed so greatly, that only traces of them could be
distinguished with difienlty. Fig. 10 represents such a case in the later stage of glancoma. The
previonsly very distended veins are now seen extremely thin, one vessel being changed into a white
blocdless thread. The extravasated Llood is collected by chance in the exeavation, The long dark
streaks of congulated blood streteh from the papilla into the vitreons humour,

After the iridectomy the vessels, and partieularly the veins, become much thinner, the papilla
assumes o whitish appearance, and the excavation beeomes shallower, Figs, 7 and 8 represent both eyes
of the same mdividual, ll‘ig, 8, ithe lefd eye, L;hﬁ.-,u]:qh-l}f blinel in consequenco of @ g].'l.'ll(.‘h]'[l'.l, which is
now no longer progressive ; Fie. 7, the right eye, which, in consequence of an ividectomy performed
sufficiently carly, has retained a good power of vision. In the latter case I was able to establish,

without doubt, the fact that the depth of the exeavation had become diminished immediately after 777 =
the iridectomy. FARY L
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Fies, 2,11, 13, 14,  Neuritis aptici. (Compare also Plate VIIL, Fig. 6.) &yt

In cases of tumours in the cavity of the eraninm, of exudations and exostoses on the basis
cranii and in the orbit, and of twmours in the latter, & serons exudation takes Pl:u:u at the llillil‘. dize,
aceompanicd 1'}-‘ the formation of eellular tissue and fine vesaels, and by considerable congestion of the
retinal circulation.  The ophthalmoscopic appearances of this process are the following : the entire
papilla is of a reddish grey colour and opaque; its margin is very indistinet, and sitnated more
peripherically than the usual boundaries of ihe dise. The latter, as also all other normal details
and shadings of the optic nerve, are completely hidden by the opacity of the superficinl layers of the
papille. The vessels, too, cannot, as usual, be followed close up to the lamina cribrosa, but if they
be traced from the periphery of the fundus, they beeome somewhat veiled on veaching the papilla, then
they shine throwgh but faiotly, and disappear at last completely from observation when they sink into
the depth. The substance which veils them appears, when observed with a higher power, to be
eomposed of the more prominent radiating nerve-fibre nndles interwoven with cach other, and between
these the newly formed cellular tissue is here and there distinetly marked by fine strime and specks,
particularly where it is inereased by the external tissue of the vessels. The numerous and extremely

fine newly formed vessels wind between these stris, often only producing the effect of a fine red
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punetuation.  They are best observed in the evect image ; and this is easily practised in these cases
owing to the considerable prominence of the swollen papilla, as its surface even in extremely myopic
eyes may be seen without concave glasses, and in emmetropic eyes even with weal convex glasses, in
the erect image, A better iden may, however, e formed of the shape of the prominent papilla from
the reversed image, if we observe the displacements which the variously prominent parts reciprocally
undergo with every motion of the eonvex glass,

As u.ln:mlj I'L'I]H'I.r]iml, the wvessels show symptoms of the mngnﬂl;.inu whicl: exista in the
cireulation : the arteries appear very thin and pale; the wveins, on the other hand, enormously
distended and tortuous. At the margin of the papilla they are usually seen sinking into the opaque
nerve-fibre substamce, and then bending round to reach the summit of the papilla, previously to
disappearing in its centre.

Extravasations of the most varying exient often accompany the vesscls; they are generally
striated, and situated as in Plate VIIL, Fig. 6. It would be of the greatest importance for the
di:i.gtl'mﬁis of an entire cluss of extra-ocular diseases, to be able to {]i.n;tinguish with cm'tnint,:r' three
difierent forms of neuritis ﬂ|:u1..i¢i. 1. That one which iz pmdumﬂ ||-_1.' an mnerease of the imtra-cranial
pressure and consestion of the retinal civeulation (Ciraefu's Stawungspapille) ; 2, The neuritis which is
contimued :IiIﬂ'r‘rg the optic nerve until it reaches the ]mpi“ﬂ. (neuritis deseendens) ; 3. The neuritis
which is primarily developed in the papilla (neuritis intra-ocularis).

The degree of tumefaction and prominence of the dise, its more or less distinet strintion, the
definement of its boundary, the congestion of the larger veins, the abundance of very fine and newly
formed vessels and extravasations ; these all, in their manifold degrees and combinations, afford us
signs for the framing of a differential diagnosis,. Unfortunately, however, such perfect transitions
exist, that in but a small number of these eases is the certain arrangement of the morbid condition in
its proper claza ]msihlr:. I"’Igﬂ. 2 and 11, Plate }:T,‘ and F'tg_ G, Plate E’III,, represent three coses
sulliciently characterised as distinet forms,

Fig. 2, Plate XL is taken from a child suffering from chironic meningitis and afflicted with
complete Dlindness, it is distinguished as a congestion papilla (Stanungspapille) by the very great
swelling and prominence, and by the diffuse infiltration and enlargement of the dise, as well as by the
enormous distention and tortuosity of the vessels. Fig. 11 represents a neuritis descendens in a case
of orbital tumour. J'L!t.lm'ugh here, too, the Luuml“ry of the u]il;u dise forms a much Jarger cirele,
becanse the ﬂiu“"j’ nerve substanes hidea the lines which nunuull_‘,.' indicate the '|.bf.l'l1.l1{|ul‘y of the 1)-:!}‘:“!51.,
still this inerease in size is by far less remarkable than in Fig. 2, the prominenee, especially, being much
slighter. The opacity is not diffuse, but is composed of radiating strime, correspomding to the nerve-
fibre bundles, and the veins are much less filled and tortuous, The case shown in Plate VIIL, Fig. 6,
13 one of nenro-retinitis intra-oeularis, and differs from the last two cases not only in the appearance of
the papilla, which is best appreciated by a comparison of the drawings, but particularly in the fact that
the affection is not confined to the papilla alone, but cxtends into the retina itself,  Still it cannot be
denied that quite similar alterations, extending quite as far into the retina as in this case of Bright's
disease, may also ocour in eerebral alfections, and especially in eases of tumor cercbri. Care must,
therefore, be tuken not to draw (oo minute or apodictical conclusions from the ophthalmoscopic
appearances in nearitis oplici,

The appreciation of the appearances is made more complicated and difficult by the gradual
changes which the optic nerve undergoes in passing from the inflammatory over into the atrophic stage.
Figa. 13 and 14 of this plate represent both eyes of an individual suffering from a tumour of the brain,
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attended with violent headache, vertigo, giddiness which tended towards one side, weakness of memory,
a general sinking of the mental faculties, weakness of the lower extremities, &e. The opacity of the optic
nerve is already on both sides retrogressive, and the commencing atrophy is particularly well pronouneed
in Fig. 14.  Very instructive is the comparison in this drawing between the opaque and prominent
half of the papilla and the other atrophic and slightly excavated half By covering the right half of
the drawing, the picture of a neuritis may easily be completed by imagination, and vice wversd, the
picture of an atrophy of the optic nerve by covering the left half.

If the atroply be complele, it is, of conrse, impossible to decide by which of the different
forms of neuritis it has been produced. The only question, then, is to discern that the atrephy is
consecutive upon a neuritis, that is to say, to distinguish this from other forms of atrophy. For this
purpose the ephthalmoscopic appearances supply us, almost always, with sulliciently well marked
gigns.

Figa. 3, 4, 5, 6, and 12, Adtrophy of the Optic Nerve,

Atrophic conditions are seen ab the entrance of the optic nerve, as the results of very
different. affections :—1. Diseases of the reting, as, retinitis bacmorthagies, retinitis albuminuriea,
retinitis s_}"p]ﬁlil‘jt'.'n, retinitis ]Jirﬂmmntna:u, embolism of the arterin centraliz retinme, weuritis u!llici.
2, Glaveoma. 3. Certain disenses of the optic nerve, or its sheath, with which, uutil now, we are
little acquainted (Von Graefe, Leber). 4. Lastly, different dizeases of the nain and spinal eliord.

The ophthalmoscopic appearances vary greatly, according to the pature of the disease which
has preceded the atrophy. A comparison of these figures with Fig. 2, Plate IV, Fig. 1, Plate VI,
Fig. 5, Plate VIII, will illustrate this most clearly.

Fi;{. 3. Consecutive ;;meh_y of the n!:‘liu nerve after retinmitis :ﬂ.ﬂ}]liliﬁca, {L:rﬁ, ayn, revoersed
image, enlavged 15 diameters) The uniform blueish-grey colonration, the ill-defined margin, the
entive abacnee of any stippling or shmling which would indieate the lnmina eribrosa, all these J.‘-'-i.;_;l::l:
depend on the formation of o mass of cellular tissue, whose fibville follow the course of the nerve-
fibres, being precisely represented in the drawing by a very fine grey striation. In the examination
with the erect image it is very easily seen that this newly formed tissue lies in the most superficial
layers of the papilla, or, rather, extends up to its surface. Hence it is that the choroidal, selerotic,
and true nerve boundaries of the papilla ave veiled, as well as the Jamina eribrosa.  IF the optie dise
be Flt-rnl'lgi_}' illuminated, 1t psswmes o somewhat }r:-]lnwiﬁh appearanee, 111 COMESE UEne of the |ig]1t
huing reflected from the {iup!]l h}' the lamina eribrosa; the more fechle the illumination iz, on the
other hand, so mueh the more apparent does this striation and its blueish-grey tint become.

Fig. 4. Partial atrophy, and shallow excavation of the optic dise, caused probably by a
retro-oeular affeetion of the nerve,.—There existed a considerable reduction in the acuteness of central
vigion, and a complete defect of an upper and inner [mrtinn of the field, without any symptom of
cerchral or :.,"tm.‘m] dizesse,  While the yuuu'n'iﬁh-n:t] ]:mrl:. of tlhe Ilalpi":l. situated to the ]uﬁ., in which
the greatest number of the vessels lie, represents the still permal |m]"li::l1; the lamina crilwosn
and the boundaries of the optic nerve have beeome very distinetly visible in the mueh more extensive
part lying to the right, in comsequence of the atrophic destruction of the nerve-fibres and the
resulting excavation.  These charncteristics establish a marked difference between this form of
alr‘“}"'}’ and that which follows a retinitis or neuritis (Fig. 3 and Fig 12 of this Plate). On the other
hand, this shallow exeavation, produced merely by destruction of the nerve-fibres, is distinguished
from the glaucomatous form, brought on by inercased intra-ceular pressure, by the fact that the lanina
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eribrosa remauns n its mormal position, while in glaueoma it is displaced backwards (Figs. 1 and
9, the 1.‘:-45u|e<, o, lmf!r.hrgﬂing much more extensive deviations.

Fi:_{'_ 5. An 1-[n-]:|l‘|r, .-i]uﬂluu'[}' exenvabed ]m|Ji1|u., taken from a man ugr:i] 40 sni?uring from
locomotor ataxy, and completely blind.—The blueish-grey colour, and great distinctness of the lamina
eribrosa, and of the nerve boundarics, combined with the repletion of the vessels, especially of the
veing, which, although thisner than in the normal eve, are considerably larger than in other cases of
atrophy, all these appearances, although not charcteristie of spival amaurosis, seem to me to oceur
st rri,'uilu::lli.lj' mm such cases, In onder to lmrnrut any mistake az to the :1|_'gn~.rr of n-plqr‘tiun of the
vessels In l."!lJ:IIII.I:Iri.I'lg I'"igﬂ.. 3, 4, and 5, it must not be ﬁrl'gntt-.*n that Figﬁ. 3 and 4 are drawn with an
enlargement of 15 diameters, and Fig. 5 with an enlargement of but 10 diameters.

Fig. 6. Atrophy and shallow exeavation of the opiic nerve, consecutive to meningitis, in a
girl aged 19.—The atrophy was gradually developed, and accompanied by a high degree of amblyopia.
The most frequent ophthalmoseopic appearances in cerebral amauresis are displayed by the very
highly reflecting and chalky-white papilla, with its well-defined margin, and by the extremely thin
veascls, which ave accompanied in some places by white lines.

Fig. 12.  Atrophy after neuritis optici in a case of orbital tumour—Fig, 11 represents the
same eye two years previously, during the inflammatory stage.  Both figures are drawn with the same
enlargement.  Their comparison, therefore, shows, first, how fir the elear dise, which is the seat of an
inflammatory swelling, apparently extends beyond its proper limits ; and secondly, how, in the
atrophic stage, the veins have not only lost their greater repletion, but have also, in some places,
altered their course, in COMACUCTIGS of a diminution in their T.urtllmlt}'.

Thiz figure is allisd most closely to Fig. 3 (atrophy after retinitis syphilitica), and differs
very much from the other cases of atrophy (Figs. 4, 5, and 6) in the ill-defined margin, the blueish-
grey, nebulous colour, above all, however, in the complete veiling of the lamioa eribrosa.  This latter
symptom appears to me of the greatest pmaihle Elu'mrmlm for the differential d:'l:Lgnusiu of the various
forms of atrophy, and 1 draw particular attention to it here, os it has not yet beem appreciated
a3 it deserves to be.




PLATE XIL.
CONGENITAL ANOMALIES, .. ::»

Figs. 1 and 2. Nerve Fibres with Medullary Sheaths

Tae optiz nerve, as is well known, is opaque as far as the lamina eribrosa, but fiom thenee onwarls its
anterior extremity becomes aufliciently transparent to admit of the lamina belong seeu with the
“IJ]'I'-“&I'IH"'W]H‘, and of the vessels being traced close up to it. The opacity of the trunk of the nerve is
doubtless in a eertain :lt!g__{n:n attributable to the cellular tizaue which enters into its l::um]lnsilfun; it, iz,
however, principally due to the histologieal character of the nerve-fibres, which retain their medullary
sheath until fhd"}' reach the luming eribrosa.  In some animals, as for instance the r.'||1||il, a certaln
nuimber of the fasciculi of nervefibres retain their medullary sheath for some distanee beyond this
point.  In consequence of these opaque fibres reflecting the light very strongly, this anatomical
arrangement produces the effect of two glistening white fans, which in these animals rdinte ont from
the aptie dise on cach side, with the fine striae which border themw,  Sometimes an analogons condition
ig found in the mman eye, and it is important to be able to recognise it, not only because it is by no
WERNE VeTry rare, bt beeanse even the most lmm:,-'ri.qml di-.l_x_,nm.ati(:i:m may, from its very remarkable
appearance, be induced to consider it due Lo some Jrat holagical change,  The EJLJFﬁ”IiiiI-}" of such a
mistake is proved by many drawings and descriptions, 1 have sceordingly dedieated to this subject
a proportionally large space in these plates,

The fundus of the eye presents very difforent aspeets, according ag the medunllary sheath is
persistent in a greater or less number of nerve-fibres, and as it remains so in a longer or shovier part
of their course, and, again, according as it is either an mmediate continuation of the oparue portion of
the nerve, or, on the other hand, separated from the latter by a more or less extensive interval in
which the nerve-fibres are transpavent, Bot there ave some characteristics which are commoen to all
cases of this IiilrLl; first, the I.ll'ilﬁ,ilucl'g* with which the white ii;l_[nn*. is clist 't1|gui.~i1t-:rﬂ from all others
which come wnder our observation ; further, the extreme sharpness with which the individoal nerve-

fibre bundles are seen, and espe :dl}' at the margin ; J::u-'.l]_v.', the complete or ]mrii;ul :]iﬁ:-lr]:m:u'nnn:: of
the retinal vessels rlllt‘lll;_-: tlicir [ssage i_]||'uug|| the e regon,  The H]ulim-nl' this putrll VTS
greatly ; frequently it resembles Fig, 2, where the peripherical outline terminates in the chameteristie
flame-like Provesscs, The |1-n1l.lu|;u'_l.', which is directed towards the u|}l'1u nerve, is sometimes removed
as far from it as is shown in the dnl‘-'-'illg, amil  sometimes still further, or it iy encroach on the
Imlliuﬂ« thien 'Elil'llpll.!h'.f}' '(!m'wl.}il.]illg the ucn-rl'su]mnqling ]'unrtinn of 1i= m:wgin, In other cases the
anotalous I‘l.’j;iml forms o white, rsl!::ut‘}:ly defined, [.u::l.:n-ﬂh;n]u_-:l spot, and then the :Engnuﬁizi iy
seome traly diflieult.

Besides the large spot some small tufts or solitary rays are often found on the opposite side of

the dise. There is an indication of this in Fig. 2. Tt is very rave, however, to find o spot near the
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periphery where the nerve-fibres are opaque, while a transparent part of the retina intervenes between
this and the u:-;rti-_' dise.  Such a condition is 1"--‘|“"-=-‘"m’|lt.'.:d in Fig_ 1 in the upper eorner to the I"igl:l:. In
this case the is.hnll'lill_'p" iz of 50 extreme and rare a tlugree. that I should not have l,hnuglﬂ, it advizsable
to insert such am unusual drawing were it not that in it all the various details to be observed are
marked with peculiar distinetness.

Fic. 3. Pigmentation of the Optic Nerve in a case of Cyenosis Oculi,

I have zeen bt five cascs of Cyanosis Oculi, and the essentinl characters of ench were the
game. 1 he :t‘rlntllui_}‘ wWias |l'l'l'.'2$t'h{. in but one of the two eYes, which nlifﬂ-.n*il from the {ntlwr mn 1'".‘-' 11“1“"
darker colour of the iris and in the presence of spots upon the selerotic, which were of a greyish colour,
1'1.'1';.:1“,1__{1"! violet.  In only one of these five cases did T find the uf:ut'lt_' EJ:I.'}'”].'I. itself |:|i.n_:hi;|.' IJ;E‘.I]:I.L'I.ILL"I],
and I kave depicted this ase in Fig. 3.

Herr 8., aged 21 years, has dark blond curly hair, moderately light evebrows and eyelashes
{similor on both sides) ; the iris of the lefi eye is light brown, that of the right eyve of such a deep
brown that it is almost black, and it is only by close observation that the pupil can be observed.
Around the cornea, at some distance from its margin, the sclerotic is covered with groups of dark grey,
almost violet, Apuots,

O ophthalmoscopic examination but a very weak and deep red veflection iz obtained from
the pupil ; in the divection of the visual axis the reflection disappears alinost entirvely, while upon the
observer looking in the direction of the optic nerve only a slight admixture of white is obtained.
With the reverse image, the fundus appears in general of a dark reddish-brown eolour ; upon employ-
ing magnifying power an inereased enlargement, the dotting of the epithelial cells of the choroid, is
seem as grevish-leown speeks npon a dark red ground,  Unly in some parts of the fundus are traces
of the choroidal vesacls discernible. In other cases, where the laigmcnlﬂtjun of the (:[.ri.ﬂmlilun WS
deeper, no trace of these vessels was anywhere visible.

Upon this dark background the retinal vessels appear much darker than otherwise, and the

aflection from their anterior surface much weaker. On the other hand, the substance of the retina 18
particularly well marked by a light blueish-grey reflection, somewhat like that which an extremely thin
layer of fat would give, and which plays over the fundus with every motion of the mirror. This
reflection, likewise, surrovnds the macula Iutea, which is almost quite black, its centre being sur-
rounded by a dark rust-brown areola.  The latter is cansed by the yellowish colour of the reting in this
place, which in a light-coloured fundus produces a deeper red than elsewhere, The papilla appensrs
in gsmm’:d reddish, and its eontour is nnl}' well marked towards the outer side.  The vessels ETNeTEe
tu].trnhl}' near the cenbre, and their pn'mi of exit 18 concealed ].1_}' thick tuft-like black str]m, which cover
about the third of the papilla, causing, therefore, that portion to appear black, which in the normal eye
his the lightest tint. At the periphery, too, elose within the wargin, a little pigment shows
itself. This appears, however, to lic move deeply at the laming eribrosa, while the centml pigmentary
tufis permeate more distinetly the nerve-fibive bundles towards the surface of the optic disc

I may ohserve that this eye is myopie, but possesses good acuteness of vision, and, the other eye
being amblyopic, it is made use of exclusively.

Fias. 4 and 5. Coloboma Choroidea et Vagine Nervi Optici,

In almost all the coses of coloboma iridis et choroidese which I have examined the same
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ophthalmoscopic appearances were found, although developed in different degrees. A white oval
pateh was seen, whose upper end was divected towards the optic nerve, or even included the latter in
it, while below it, more or less, approached the ciliary processes.  This space was traversed by isolated
retinal vessels and very thin choroidal vessels, the latter deseribing a very unusual course, and
disappearing at last in the highly pigmented choroidal margin.  The optic dise, when included in the
coloboman, |:|11-.~_u_-||tnd a well-defined m.'lrgil:l Hu|n'.1'1ur1_1,‘, but in other direetions wos but illrl‘l!tlllﬂ“}’
distinguishable from the blueish-white sclerotie, by its more reddish or greyish tint. The papilla
was elliptical in shape, with its long axis placed hovizontally.

The distribution of the vessels on the papilla differed very much from that of the normal
arrangement, which was chiefly doe to the fact that by far the greater number of the ranehes curved
upwards on emerging, while only some isolated and very thin vessels were dirceted downwards,

Fig. 5 iz taken from a young girl who suffered from coloboma iridis in both eyes.  The right
eye could be but little examined with the nplul;h:iilllr:ﬁn-lpu, m\'ing to a !if!l’.‘t'lllll:l!';l.' cataract and a
detachment of the retina, eonsecutive to a previous reclination of the lens. In the left eye, on the
contrary, after dilatation of the ]“-'I"H- wlhich was :Lh'v::ll.l_j‘ ]n.t‘-,_m i COTSON NETEE of the coloboma iridiz,
the fundus II]II_L_!']'IT. be observe:d as far as the uili:lr}-‘ processes, L'.-ipur_'i.'luf baelow @ and thos the |=l1'g‘13
coloboma chovoiden: eonld be seen in its entive extent.  Towards the margin of the latter the elsewhere
maoderate pigmentation of the choreid suddenly increases in its intensity, and terminates with a dark
IJ-l'lfl'l.'l-'IlJ here aml there almost black, Lﬂ.!gc, which stands out l].i..‘:li.l].l:l].:f u;mimsl, the clear white 1“'!1‘-'-#]1-

In the entire extent of this space the selevotic is very much eetasied.  The boundary, where this ectasy
begins, is for the most part covered by the dark choroidal border, enly below (in the drawing i\ 2

accordingly, which is in the reversed image, above) where the patch runs out into a peeuliar point,
surrounded on both sides by an increased deposition of pigment, does a zone of sclerotic remain
i its normal plmm:-, between the choroidal horder and the n:]gu of the cctasy. This |mint is D‘t‘irlt!utly
continned into the raphé, which passes from the chorsidal coloboma to that of the iris, and pressed to
whose side lie several rudimentary ciliary processes, as Arlt has so well described it anatomically. At
the inferior Ilmrgiu of the ectasy the migl: of the selerotic is very well seen, over wlich all vessels must
turn in order to deseend into the concavity. This edge forma the large pale are in the upper part of
the drawing. DBelow this the selerotie, still lying in the normal plane, is covered with remains of a
weakly pigmented choroidal tissue, while above it the ectasied part is brilliantly clear, showing blueish-
arbled windings and shadings, which are peculiar to the ophithalmoscopic appearance of the sclerotic
tizeue.  The :]t']llil of the er.:’t:ui}' inerenses from the ]:n'g:r are to about the cenire ol the whaole
coloboma. At this p]ucu a second are, 1}'iug almost n;.'ﬁlju:l:lhiul]]}" to the first, but less 1-muu:ru11rcud
than it, indicates the limit of a still more eetasied part, which, if the globe could be seen from behind,
must look like a smaller knob sitting wpon the larger one. This second small are also manifests itself as
a rounded edge, both by the shading, as well as by the manner in which most of the vessels are obliged
to turn over il. The papilla ja oval, with its long axis placed horizontally, and it is diflicult to
diﬁt'tllguiﬁh it from the sclevolic ].II}' L& more ri_'dd'lrill-gi'-.!}' hue, Itz surface is not situated, as usoal,
in a plane perpendicular to the optic axis, but the side which is divected towards the celoboma is
gl‘l.'ilt-lj' Pllﬂ-]ll::ll bockwards, 20 that |I:L]‘("}' any other than a fore-shortened view of it i3 obtained, and
henece it appears narrower from above dewnwards than it rml]]}r 15,
The mode of distribution of the retinal vessels upon it is extremely characteristie of the
coloboma,  When compared with the normal eondition they appear to be bent at an angle of 907 in the
plane of the fundus oculi. From the papilla the retina, or the rudimentary membrane which here
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probably takes its place, is stretehed across the smaller and deeper ectasy, while in the entire remaining
extent of the coloboma it is elosely applied to the floor of the concavity. This may be easily reeog-
nised by observing the retinal vessels ; for, besides those vessels already mentioned, two veins and an
artery may be scen appearing at some distanee from the papilla, which seem to issue out of the
selerotic, but in reality emerge from a fold of the retina which conceals their true origin. If these vessels
it :at.temt.i.v(.-l}r followed nlnng their entire eourse on the coloboma, while slig'[ht. movements are made with
the convex lens, it 15 seen that ﬂu‘nug!mut. the whole extent of the small dmp eotasy t|11.’_"_-' alter their
relations with the fundus of the eye, and with the choroidal vessels which pass over it. The choroidal
vessels deseribe a tortuous eourse over the whole of the white patch from above downwards, possessing,
indeed, no resemblance to normal choroidal vessels. By an attentive examination, however, their true
nature may be recognised by their emerging ont of the sclerotic, and passing into the choroidal tissue,
hj' their close adherence to the selerotic, and I,-_}r thetr E]Eﬁil].:lt'l.‘l]l'l.‘l]t, s above deseribed, -'igi'liﬂ'l‘-lr the
retinal tissue which 18 stretched owver them.  The latter membrane attains an appearance similar
to that of a transparent detachment of the retina, both by its displacement against the fundus, as
well as h}' its somewhat ﬁt:nmger ruﬂnutim], and 1-}' its mlwcaling the wveasels here and there with
folds,

Fig. 4 repreaents a cage of eoloboma vagine nervi optiei. At the place of entrance of the optie
nerve in the left eye, a clear round disc was seen, of the same greyish, transparent colour as the optie
nerve, and separated, as it were, from the rest of the funidus oculi 1'}' those lines which I have described
as the choroidal, sclerotic, and true nerve boundaries of the ]ﬂ=I|11|]:l.

From the eentre of the upper third of this dise a retinal artery and vein emerged side by side.
and, passing directly upwards and inwards, gave off all the principal branches towards the upper part of
the fundus (in the drawing reversed), while only a few thinner binnches traversed the dise below, some
of them {lL-H:rll:uing a tortuous course, The latter vessels wore here, where the surfice -'lEJ]N'uI“l'tI to be
formed of & trunsparent folded membrane, oceasionally Lhidden by dipping inte this ; upon reaching
the edge of the disc they turned sharply round, and passed over the scleratic and choroidal boundarics,
t]n:.-:t:'ihing tlmr{;'l'rl'!.' a hook-like eurve.  This arrangement of the vessels drew my attention to the fact
that the surface of the dise, althongh in general level, must still lie somewhat deeper than the rest of
the fundus. A more attentive examination showed, moreover, that the membrane which formed the
two inferior thirds of the dise was stretehed aeross two uhlu:ugulld. tﬂlul'ilh],}' ll*_"ll'rl lll"iil!'ﬂ%i-ﬂllﬂ; H‘-W“““-'d
from ome another by a narrow band.

The true signifieation of this ophthalmescopic appearance was first made clear to me when T
examined two eyes from among a number of preparations which Professor Arlt had the kindness to
pl:mr& ot my 1!‘|upu1~;~.ﬂ, In these two o eoloboma iridis et choroides was ﬂtuillﬂp-""iiﬂ! l'}' fl“"'—“ the
SAINE APpPeATInee of the |m|}'|||.-1 as that above deseribed. l[:w'mg madle o Imagitm[innl section of the
o]zt.i:: nerve, T fonnd its sheath dilated into o 1|m‘]r 1uu|:ket Lelow the pi'LEIi"ﬂ. |111:\‘iulw to its [ﬂ'l_"\.‘illllg
into the selerotic. A membrane which emerged from the Ikli"‘""' was stretched across the E'-[HJTI-ng of
this pocket, while the edge of the latter was continued into the selerotiec border on the upper side of
the papilla, the nu]:,' |:-].-|-:.1- where the border was contignous to the papilla. Thus & ring wos formed
around the papilla of double the diameter of the optic nerve. The ectasy itsell’ was not a uniform one,
but had two deeper compartments, which, when regarded iwith a magnifying-glass, afforded quite the
same offeet as those oval l].EPn‘.Rﬂ-irr‘l]E in the grey dise whieh I had seen with the ophthalmoscope.

On aceount of the age of the preparation T eannot give any minute details about the membrane
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which was stretched over the ectasy. I believe, however, that although continuous with the optic
nerve and reting, it did not contain any retinal elements,

Moreover, in all those cases of extensive enloboma chorodem, which I have examined :hirillg
life, T bLelieve mysell to be justilicd in concluding, that the membrane, which extendsl over the
choroidal fissure as an apparent continuation of the retina, contained few, if any nervous elements,
and I have been led to this conelusion from the shape of the papilla, from the arrangement of the
vessels, and from the defeet in the field of vision which is almost constantly found.—(Vide Archiv.

fiir Ophtbalmelogie, v, ii, page 241.)
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