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PREFACE.

e —

Tue first intention in the preparation of the following work
was the publication of the series of illustrations of medical
ophthalmoscopy eontained in the appended plates, and of the
cases from which they were made. I have thought, how-
ever, that the utility of these would be increased by the
addition of a systematic account of the subject which they
illustrate.

With one or two exceptions all the cases deseribed and
figured were met with in the course of purely medical work,
chiefly at University College Hospital, and at the National
Hospital for the Paralysed and Epileptie. In the preparation
of the illustrations, great care has been taken to secure the
utmost possible exactness. The autotype plates arve repro-
ductions of sepia drawings; and this method has bheen
chiefly employed because by it a more exact representation of
delicate pathological appearances can be obtained than by
chromo-lithography. This method has also- the advantage
of fixing the attention on the changes of form, rather than
upon the alterations in colour, which, important as they
are, very often mislead the inexperienced. Chromo-litho-
graphy has been employed for some subjects in which the
changes of tint are of predominant importance. 1t 1s
intended that the autotype plates should be studied by the
aid of the descriptions prefixed to them, and it is believed
that, thus examined, those who are accustomed to the use of
the ophthalmoscope will not miss the absent colours. With
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one or two exceptions, specified on p. 321, the drawings were
all made by the direct method of examination.

The cases appended are for the most part those of which
the ophthalmoscopic appearances are figured in the plates.
A few others, which furnish examples of important facts,
have been added. The majority are published now for the
first time. Many are suggestive in their medical as well as in
their ophthalmoscopic aspects, and, since the work is designed
especially for medical workers, the general symptoms are
narrated, and in some cases, their significance is briefly
pointed out. The descriptions of the ecases have heen ab-
breviated, as much as was practicable, from more lengthy
reports. The ophthalmic surgeon may miss some details
in the notes of the oeular condition, but those which are
absent are, I trust, for the most part unimportant.

I have included in the appendix three pages of test-types,
partly for the convenience of medical workers who may
not possess other test-types. The 11 in these types corve-
sponds exactly to the *5 (metre—the old 11 feet) of Snellen.

In the preparation of the systematic part of the work I
have been much indebted to the writings of Dr. Hughlings
Jackson, the value and suggestiveness of which it 1s diffieult
to exaggerate; to Dr. Clifford Allbutt’s important work on
“The Ophthalmoscope in Diseases of the Nervous System
and of the Kidneys;” to the writings of Leber, for the most
part summarized in his excellent treatise on Diseases of the
Optic Nerve and Retina, in the *“ Handbuch” of Graefe
and Saemisch ; and to the account by Forster, in the same
work, of the connection between morbid states of the eye and
of the general system.

I have to express my thanks to several colleagues and
friends who have kindly allowed me to make and publish
drawings of cases under their care, and have referred,
in the several places, to the help thus afforded. To two
of my colleagues, Dr. Radcliffe and Dr. Hughlings Jackson,
I am particularly indebted for the readiness with which they
have permitted me to use my notes and drawings of cases
under their care, in the charge or observation of which I have
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had the advantage of sharing. To Dr. Wilson Fox and Dr.
Stephen Mackenzie, I also owe special thanks.

The reader may perhaps look for information upon one
topic not alluded to in the following pages, viz., the use of
the ophthalmoscope in the study of the action of drugs. It
was my intention to inelude a section on this subject, but 1
soon found that such a chapter would be merely a collection
of contradictory assertions. There is hardly a statement
on this subject, made by one observer, which has not been
contradicted by some other observer, apparently of equal
competence. Unfortunately, such diversity of statement
is not confined to this point. A similar discrepancy is
observable in the statements which have been made regard-
ing the changes in functional diseases of the nervous system,
and the conclusion is unavoidable that many observations on
this subject possess a value very disproportionate to the
general authority of the observers. Possibly, by some, slight
morbid changes have been overlooked ; certainly, by others,
appearances have been regarded as pathological, which are
to be found with equal frequency in normal individuals.

I venture to direct the attention of those oceupied in teach-
mg to a pomt referred to in the appendix—the advantage
which it is to students to acquire a knowledge of the use of
the ophthalmoscope early in their practical work, instead of,
as at present, leaving its acquisition to the last. Strictly,
indeed, the use of the instrument, and the examination of the
normal fundus, are parts of practical physiology, and might
with great advantage be taught in that course in conjunction
with the study of the anatomy and histology of the eye.
But whether this is done or not, the advantage to the student
of a knowledge of the use of the instrument early in his
hospital work is very great. Its efficient employment,
and still more, a correct knowledge of the nature of the
various appearances, are only to be acquired by a considerable
amount of practice. When the student, as is now too often
the case, only succeeds in seeing the optic dise just before he-
leaves the hospital, his knowledge of the use of the ophthal-
moscope, in most cases, ends with this. Whereas the whole of

3
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his practical work, in the medical and surgical wards, and in the
medical out-patient room, supplies him with opportunities for
practice and education in the use of the instrument, and the
study of the various aspects of the normal fundus, without any
interference with other work—opportunities, which, if lost,
rarely return, and are not to be found in the practice of the
ophthalmic surgeon. I think, indeed, that a perusal of the
account contained in the following pages of the large
number of diseases in which significant changes in the eye
are common, will support the opinion that the condition of
the fundus should be systematically described in medical
case-taking, and it 1s only by early education in the use of
the ophthalmoscope that such a result can be obtained.

QUEEN ANNE Streer, May, 1879.
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MEDICAL OPHTHALMOSCOPY,

e

INTRODUCTION.

TrE ophthalmoscope is of use to the physician because it gives
information, often not otherwise obtainable, regarding the
existence or nature of disease elsewhere than in the eye.
The characters. of the changes which possess this general
significance, and of the special alterations in the fundus oculi
in individual diseases which come under the physician’s care,
constitute the subject of the following pages.

The information furnished by the ophthalmoseope depends
upon the cireumstance that we have under observation—
1. The termination of an artery and the commencement of
a vein, and the blood ecirculating within them. 2. The ter-
mination of a nerve, which, from its close proximity to the brain,
and from other circumstances, possesses significant relations
to the rest of the nervous system. 3. A nervous structure—
the retina, which suffers in a peculiar way in many general
diseases. 4. A vascular structure—the choroid, which also
presents changes in certain constitutional affections.

For the efficient use of the ophthalmoscope in medical
practice, the student must be familiar, first, with the use of the
mmstrument ; and, secondly, with the normal fundus oculi, with
the changes in its appearance (congenital, &e.) which are of
no significance, and also with those which are of purely ocular

significance, such as posterior staphyloma, glancomatous
15



2 MEDICAL OPHTHALMOSCOPY,

excavation, and the like. An acquaintance with these should
be gained from the ophthalmic surgeon before inferences can
safely be drawn regarding the general significance of alter-
ations met with in extra-ocular disease. The following
pages suppose the possession of a general knowledge of the
use of the instrument, but a few words regarding some points
which are of special importance may be of service. A mnote
on the most convenient form of ophthalmoscope is given in
the appendix.

A first requisite in medieal ophthalmescopy 1s famiharity
with the direct method of examination. The degree of mag-
nification, three or four times that obtained by the indirect
method, often reveals changes of the highest significance,
which cannot otherwise be seen, or shows the true nature of
appearances which, seen by the indirect method, are obscure.
At the same time, both methods should be employed. Not
only has each its special advantages, but the two together often
give information which neither alone affords.

Another requisite is skill in the examination of eyes with-
out the use of atropine to dilate the pupil. In most eyes
much can be seen with the pupil undilated, often all that is
necessary, and almost always enough to determine whether or
not there is more to be learned by examination under atropine.
The paralysis of accommodation from atropine is a source of
annoyance, and is especially resented by patients whose eyes
are examined on account of general, not ocular, disease, 1n
whom the sight may have been previously unaffected. It
very commonly happens that in these cases there is a subse-
quent failure of sight, the examination having been made on
account of slight changes, neuritis, atrophy, &e., which after-
wards progressed. The failure of sight in such cases will almost
certainly, and not unnaturally, be aseribed by the patient to the
effect of the atropine.* Tor the same reasons atropine, when

* ¢ Tf we use the ophthalmoscope, or if we use atropine, or if we apply a
blister to the head, or adopt any new kind of treatment, the patient may
blame us for his blindness, if he saw well before such procedures. A patient
who reads the smallest print and supposes his sight to be good, may have

double optic neuritis. The use of atropine affects his sight for near objects
gravely, and if, from the advance of the neuritic process, what T may call
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necessary, should be applied to one eye at a time, unless
the sight of both is alveady impaired. If one pupil
only is to be dilated, and it is a matter of indifference which,
an eye, the sight of which is impaired, should be chosen in
preference to the other.

In making an examination with the ophthalmoscope, it is
best first to look at the eye from a distance, in order to ascer-
tain whether the red reflection from the fundus is elear. This
at once gives information regarding the presence or absence of
opacity of the lens or vitreous, or may reveal iritic adhesions
—econditions which convey important information, and explain
what would otherwise be a puzzling obscurity of detail.
Next, the refraction of the eye should he roughly esti-
mated by observing if the vessels of the retina can be dis-
tinetly seen from a distance, and, if so, whether they move in
the same direction as the observer’s head (hypermetropia), or
in the opposite direction (myopia). The knowledge of the
condition of the eye thus gained is of much importance, since
in myopia the details of the fundus appear, by the indirect
method, small, and in hypermetropia they appear large. If
necessary, the degree of refraction may be more accurately
ascertained by the use of test-types and lenses.

It is frequently mnecessary to examine patients in bed.
The indirect method of examination can be applied as
readily to a patient in bed as to one sitting on a chair,
the most convenient place for the light being on the
pillow above the patient’s head. Kven in daylight little
difficulty is experienced unless the pupil 1s small, but the
examination is facilitated by employing a lens in a short tube

retinal sight fails before the effect of the atropine has passed off, he very
naturally blames us for the subsequent permanent affection of his sight. A
patient, when asked how long his sight had been bad, replied, ¢ Only since
the drops had been put in.” We must, then, when we discover neuritis,
sight being good, tell the patient that his eyes are not really good, and that
we are anxious about his sight. © Whether we give this warning or not, we
shall be blamed by an unintelligent patient for ‘tampering with his eyes.
We must, however, act for our patient’s good, regarvdless of selfish con-
siderations. In very many cases we can see enough for diagnostic purposes
without using atropine.”—Hughlings-Jackson, Lectures on Optic Neu-
ritis, *‘ Med. Times and Gaz.,”” September 16, 1871.
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from which a curtain falls on to the patient’s face, as recom-
mended by Clifford Allbutt and by Galezowski. The exami-
nation of a patient in bed by the direct method presents
some difficulty to a beginner; the most convenient way
is to stand at right angles to the patient, and place the lamp
on the opposite side of the patient’s head.

All who have employed the ophthalmoscope in medieal
practice will agree with Dr. Hughlings Jackson in urging the
routine use of the instrument in all diseases in which ophthal-
moscopic changes are, even oceasionally, met with. It often
happens that unexpected information is gained regarding the
nature of the disease, or its probable consequences.

It has been remarked that the medical ophthalmoseopist
should possess familiarity with those rhangeg in the eye which
are of purely ocular significance. It is equally important
that he should be familiar with those congenital changes in
the eve which are of no significance. MFLII:,-’ of these will
be alluded to in deseribing the morbid appearances with
which they are most liable to be confounded. Omne or two,
which give rise to special trouble to the beginners, may be
here briefly mentioned. Omne of these is the remarkable
variation which is met with in the colour of the optie dise.
It has been well remarked that the tint of the optic dise may
vary as much as the tint of the cheek. It is always redder in
the young than in the old. In the latter the redness has often a
grey tint mingled with it. In rare cases, in young persons, the
tint may be scarcely lighter than that of the adjacent choroid.*
In cases in which the choroid is bright in tint, the apparent
redness of the dise is inereased by indirect examination with
a wide pupil and a bright light. It is the sharpness of the
edge of the dise to which attention should be especially
directed.

When the physiological eup is very large, the vascular

* As in a case attending some years ago at the Queen Sguare Hospital,
in which, to indirect examination, although the edge of the disc was clear,
there was no recognizable difference in tint between it and a bright choroid.
On direct examination, and with feeble illumination, a difference could be

seen. The view that the disc was normal was supported by the aunthori-
tative opinion of Liebreich, and the subsequent history of the ease.
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portion of the dise is confined to a narrow rim at the side,
often much narrower than that shown in PL 111, 1, which
represents a large but not very large cup.  When the part
of the disc occupied by the nerve fibres is reduced to, say, one-
half of that shown in the figure, the fibres are so crowded
together that the choroidal limit is often less distinet than
normal, and the central white cup may be mistaken for the dise,
the edge being regarded as part of the fundus. The mistake
will not oceur, however, if its danger is known, and attention
be paid ; there is no confusion with the direct examination.

The white patches near the dise, which are due to choroidal
atrophy and to opaque nerve fibres, sometimes present puzzling
appearances. The recognition of choroidal atrophy by the
bluish white tint of the selerotic and the pigment disturbance,
and the unchanged retinal vessels, 18 usually one of the first
points learned. Now and then a narrow posterior staphyloma
may surround, or almost smrround the dise, and its edge may be
mistaken for the edge of the dise, which then appears white
with a red centre, an appearance with which I have known
beginners to be much puzzled. (It is well to remember that
posterior staphyloma may be seen occasionally in hyper-
metropic eyes, as well as in the myopic eyes, in which it is so
COMTILON. |

The white patches of opaque nerve fibres are characterized
by the partial concealment of the vessels, the feathery edge,
and by the centre of the dise being commonly unconcealed.
When a small pateh lies near, but separated from the disc,
the resemblance to an mflammatory exudation may be
puzzling ; the characters of its edge will usually enable 11L~
nature to be recognized.

Peculiar white films sometimes lie in front of the vessels on
the dise, looking like fragments of tissue paper or white gauze,
and allowing the vessels behind to be dimly seen.  These may
be left by a pathological 111‘-“:»m:m4, but they are also frequent
as a congenital condition, owing to an undue development of
tissue at the back of the vitreous. When congenital, the
vessels are merely concealed ; when pathological, they are con-
stricted. In one case which came under my observation, a
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congenital film extended over the upper half of the dise, and
ended on one side in a reflected edge.

To acquire a knowlege of the exact appearance of these
ocular changes, the reader is advised to study carefully the
plates in the admirable atlas of Liebreich.

In considering what may be learned regarding the condi-
tions of the general system Dby observation of the fundus
oculi, it will be convenient first to consider specially those
intra-ocular changes which are of general medical significance,
viz., the changes in the vessels and the circulation; the
changes, inflammatory and atrophic, in the optie nerve ; and,
more briefly, the alterations in the retina and choroid ; and in
the second place, the changes which are met with in special
diseases of the nervous and general systems.
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CHANGES IN THE RETINAL VESSELS AND OPTIC
NERVE OF GENERAL MEDICAL SIGNIFICANCE.

THE RETINAL VESSELS.

Ix no other structure of the body are the termination of
an artery and the commencement of a vein presented to view,
and information regarding the general state of the vascular
system is often to be gained from an inspection of their size,
texture, and the conditions of the cireulation within them.
It must be remembered, however, that the vessels there seen
are of very small size. One of the primary divisions of the
retinal artery, large as it appears to direct ophthalmoscopic
examination, is actually so small as to be scarcely visible to
the unassisted eye, being less than the +}th of an inch in
diameter, and the smallest vessels visible with the ophthal-
moscope are not more than the . J;th of an inch in diameter,
But these, it must also be remembered, are considerably
larger than capillaries. The retinal capillaries are always
invisible, and, away from the optic dise, they are never so
numerous as to oceasion any recognizable reddish tint.

A second point to be remembered is that the red lines
spoken of as the retinal arteries or veins are not the vessels
themselves, but the columns of blood within them. The
walls of the vessels are, as a rule, invisible ; they are always
invisible to the indirect method of examination, but by the
direct method the walls of the larger branches may be some-
times seen, as fine white translucent lines along the sides
of the red column of blood, most distinet where one vessel
passes over another. They are best seen by feeble illumina-
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tion, and especially by so moving the mirror as to render
the illumination shght and oblique.  Sometimes, as will be
described immediately, the outer coat of the vessel i1s so thick
as to be very eonspicuous.

The paler line which runs down the centre of each wvessel
is generally regarded as a reflection from the middle of the
anterior surface of the colummn of blood. It is certainly due
to a reflection from the convexity of either the contained
blood or the containing wall.* It is distinet only when the
vessel lies in a plane at right angles to the line of observation.
If the vessel, in consequence of an antero-posterior curve,
ceases to be a plane at right angles to the line of observation,
this central reflection is no longer visible, and the whole width
of the vessel is the same dark colour as the edge. In the case
of veins this change is very striking, and the greater amount
of colour makes these portions appear even darker than the
rest. Many examples of this will be found in the appended
plates, as in I. 4, IT. 1, TI1. 2, 4, V. 5, 6, &e.

S1ze.—In estimating variations in size of the retinal
vessels allowance must be made for the refraction, 7.e., mag-
nifying power of the eyeball, remembering that by the
indireet method of examination, in myopic eyes the details
appear small, while in hypermetropie eyes the objects appear
large. In the direct method there is less variation, because,
for distinet vision, the abnormal refraction requires correction
by a lens. The apparent size of the dise may be taken as
the guide to the amount of magnification. There is no very
exact method of estimating the absolute size of the vessels.t
Sometimes, however, the alteration is such as to be at onece

* A case lately under my observation, in which the ordinary ecemtral
reflection from the veins is, in many vessels, reploced by an irregular, patchy
and granular reflection, which changes as the vein pulsates, and can be
removed by pressure, seems to reopen the question of the nature of the
normal reflection. In another case lately seem, in which there was much
tissue about the vessels at their emergence (probably congenital), portions of
veins near presented a central reflection of the exact tint of that of the adjacent.
arteries, the reflection elsewhere being normal. These eases sugeest that the
wall of the vessel has an important influence on the character of the reflection.

T See appendix—Ophthalmoscopic Measurement.
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evident and unquestionable. A little custom will enable a
distinet deviation from the normal to be readily recognized.
Special attention must be given to the number of primary
branches of the vessel. It often happens that veins arve
thought to be pathologically large, merely because they
are few.

The relative size of the arteries and veins can be observed
with more exactness than their absolute size. In comparing
the two it is usually desirable to have the pupil dilated with
atropine, since the vessels have often to be traced for a consider-
able distance from the dise. A difficulty arises from the fact that
the distribution of the arteries and veins corresponds approxi-
mately, but not exactly. Sometimes two arterial branches
accompany one venous trunk : sometimes two veins accom-
pany one artery. But in each eye there is usually at least
one set of vessels which have a nearly identical course and
distribution, run side by side, and are available for comparison.
When this is the case it will be found that, as a rule, the
width of the artery is about two-thirds or three-quarters that
of the vein. An alteration in this relation may arise from a
change in the size of the artery or of the vein. The change
may be so considerable that its nature is at once evident:
e.g., the veins may be obviously wider than normal, or the
artery unquestionably narrow, perhaps visible as a mere
line, even by the direct method of examination (PL TX. 4, X1T.
2, 3). When the difference is slighter, we have to form an
opinion as to the change on which 1t depends (whether
enlargement of vein or diminution of artery) by our know-
ledge of the normal size of the vessels—an approximate
absolufe estimation. A little familiarity with the appearance
of the vessels under normal conditions will commonly enable
an opinion to be formed as to the direction m which the
change exists.

Equality in size of the artery and vein is usually due to
dilatation of the artery. When the relative size of the artery
is smaller than that given (} or £) it i1s generally due to
one of three causes: (1) Venous distension, general or
local ; (2) Imperfect filling of atonie veins, in consequence ot
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which they are flattened at right angles to the plane of
observation ; (3) Contraction of the arteries, which may
ocecur from general ansemia, in which case the veins are large
and atonie, or from primary arterial contraction, as sometimes
in Bright’s disease (in which the veins also are commonly
small), or from local obstruction to the entrance of blood.

Veins.—Increased width of the wveins, therefore, usually
means their dilatation, either from distension or from atony,
and this is commonly uniform. The central reflection is pre-
served in normal characters. Irregular dilatation, varicosity,
has been observed in a few cases, but is of little mediecal
significance. A remarkable example of moniliform dilata-
tion has been figured by Liebreich. The distension may be
part of general venous fulness, as in cases of cardiac
or pulmonary obstruction; or it may be of local origin.
Increased infra-cranial pressure of rapid development will
probably cause at least a transient increased fulness of the
retinal veins.  When of slow development, this effect is
rare, 1 consequence of the anastomoses of the orbital and
facial veins. Thus the veins may become large in acute, and
not in chronic hydrocephalus. The same effect may be, it
1s commonly believed, the consequence of distension of the
sheath of the nerve, and of pressure within the sclerotic ring.
It will be shown subsequently that distension of the nerve-
sheath is always related to a condition, increase of the sub-
arachnoid fluid, which involves increased intra-cranial pressure,
and the precise influence of the vaginal dropsy is difficult to
estimate. The oceurrence of compression at the sclerotie ring
cannot be regarded as demonstrated beyond question. Pro-
bable as such a mechanism seems on @ priori grounds, I have
never been able to detect any evidence of it on microscopical
examination. A very eflicient cause of distension 1s the com-
pression of the veins by inflammatory products within the
optic papilla.

Increased width of vein, however, does not always mean
over-distension. A vein which is underfilled may present an
increased width. Usually, if the quantity of blood within a
vein is less than normal, its contractile power enables it to
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adapt itself to the diminished bulk of the contents ; it retains
its eylindrical form, and both appears and is narrower.  Dud
in states of anwsemia, the atony of the vein may prevent it
from following the contents in calibre, and retaining the
eylindrical form. It may then have a more or less elliptical
outline (the same circumference enclosing a smaller area as
an ellipse than as a circle), and in the retina the flattening
always, in consequence of the intra-ocular pressure, takes place
in the plane of the retina, at right angles to the line of vision,

Fie. 1.—PBroad Betinal Veins and Narrow Arteries—from a case of
lencoeythaemia,

and the vein appears of undue width. At the same time the
central reflection 1s altered, becoming commonly indistinet,
but sometimes unduly broad.

This condition of the veins is seen especially in great an:e-
mia, and in lencocytheemia, as m the accompanying figure
(see also Pl. XI. 1 and 2.) In these cases the arteries are
usually smaller than normal, and so the contrast hetween the
veins and arteries is enhanced.
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Diminution in the size of the veins is probably always the
result of diminished supply of blood.

The arteries may be diminished in size by similar causes to
those which lead to increased width of the veins, such as loeal
obstruction to the entrance of blood. The latter does not
appear to result from general intra-cranial pressure, probably
because of the resistance afforded by the strong walls of the
arteries. It 1s doubtful whether effusion into the sheath of

Fig. 2.—Extreme Contraction of Retinal Arteries (e, @, @), most of which
are vigible as lines only, even to the direct examination.—Subsiding
papillitis, Bright's disease.

the nerve is capable of diminishing the blood supply. Tt is
certain, however, that the pressure of inflammatory products
within the papilla, and especially their eicatricial contraction,
may cause sufficient constriction of the artery to lead to a
great diminution n the size of its branches. Hwemorrhage
around the vessel or the pressure of growths may have the
same effect. In no condition, however, does the diminution
in the size of the vessel reach such a t]_s';,{'rm* as 1 obstruction
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by embolism (Pl XII. 2 and 3.) General underfilling of the
arterial system, as in cholera, may lead to a great diminution.
The strong muscular coat of the arteries maintains their
adaptation to the blood within them, so that we never see the
increase in width from atony which is observed in the veins.

Persistent spasm of the arteries is probably eapable of
causing a permanent diminution in their size. I believe that
this condition is common in cases of DBright’s disease, in
which, however, it is more conspicuous in the branches beyond,
than in those upon, the disc. It reaches its height when
papillary obstruction is superadded, as in the accompanying
figure (Fig. 2), when a degree of diminution in the size of the
arteries may be seen, rarely if ever observed in simple neuritie
obstruction (see Pl. IX. 3 and 4.)

Dilatation of the arteries 1z due to a vasomotor influence,
and 1s conspicuous in some cases of exophthalmic goitre, in
which over-action of the heart is superadded. It is doubtful
whether the latter cause alone ever produces dilatation of the
retinal vessels.

ArraxcemENT.—The anatomical arrangement of the vessels
varies considerably i different individuals, and is, in itself, of
little medical significance.. The number of branches into
which the primary trunk divides and the number of tributary
veins should be noted in connection with the apparent size of
the vessels. There is one point, however, which does possess
considerable medical significance. The general arrangement
of the vessels in the two eyes is usually similar. Moreover,
similarity in vascular arrangement may be inherited. T have
seen, for instance, a peculiarity in the course of the retinal
vessels in a mother exactly reproduced on the eye of her
daughter. This 1s a striking proof of the transmission
of vascular arrangement. But upon the vascular arrange-
ment depends the vascular strain, and, in part at least, the
oceurrence and locality of vascular degeneration, and often
of vascular rupture. Thus, inspection of the retinal vessels
suggests to us one way in which a tendeney: to cerebral
hemorrhage may he inherited.
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Course.—The course of the retinal vessels usually presents
few tortuosities, and those which exist are lateral, in the plane
of the retina. When the vessels are elongated by their dis-
tension or atony, these lateral curves are exaggerated. Antero-
posterior curves, at right angles to the plane of the retina,
are indicated by the change in the central reflection already
mentioned, and sometimes by slight obseuration of the vessel
at the lowest point of the curve. They always indicate
irregularities in the retina in which the vessels lie, commonly
parenchymatous swelling, as in retinitis.

StrucTURAL CHANGES.—Most changes in the tissue of the
retinal vessels are visible only to the direct method of exami-
nation. The commonest change 1s an inerease in the amount
of tissue of the wall, especially of the outer coat, so that the
red column of blood is bounded by distinet white lines.  Such
an appearance may be seen in most cases near the centre of
the dise. At the point at which the vessels emerge from the
dise they are, the arteries especially, often surrounded by this
white tissue, sometimes like a little eloud upon them, and
from it prolongations may be traced along the chief vessels.
‘When a vessel curves over the edge of a hollow central cup,
and 1s seen foreshortened, the white tissue of the wall often
appears as a ring avound the blood eolumn. When a dise 1s
very full eoloured, whether normally or from pathological
causes, this white tissue is rendered by contrast very con-
spicuous, and may easily be mistaken for a pathological
condition (Pl. 1. 2). The difficulty is increased by the cir-
cumstance that it is sometimes a morbid appearance, left by
preceding inflammation. In this case, however, it is usually
accompanied by distinet constriction of the vessels, and often
extends along the vessels beyond the limits of the dise. It
has seemed to some observers probable that it is sometimes
left by a state of chronic congestion of the dise, insufficient
to cause such an “ exudation ” as shall constrict the vessels.
The conelusion formed after a careful attention to the point
for many years is that it does result from congestion, but
that it is so common without either congestion or inflamma-
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tion that the presence of this appearance alone deserves little
weight.

An undue wisibility of the wall of the vessel is said fo
be sometimes due to a “ sclerosis” of the middle coat, a
condition of thickening of the coat which, under the micro-
scope, bears considerable resemblance to the appearance
presented by lardaceous degeneration.

In rare cases, there is such a thickening of the outer coat of
the vessel, or an increase in its perivascular sheath, that the
tissue is visible, not merely at the sides of the vessel but in
front of it, concealing the red reflection from the column of
blood within it, and broad white bands then indicate the
position and course of the vessel. These may cease suddenly
and lengths of red blood may alternate with the white
bands. This condition is oceasionally, though rarely, seen
in Bright’s disease, and is then perhaps similar to the fibroid
thickening around the vessels found in other organs. A
striking example is seen in Pl. XII. Fig. 1. Sometimes
a vessel may be narrowed at the affected area; more com-
monly its calibre is unaffected. It is seen to affect the
arteries only.

In all inflammatory conditions leucocytes may accnmulate
in the perivascular sheaths of vessels, and in the retina they
may give rise to an appearance similar to that just described,
and which has been fermed * perivasculitis.” It has been said
by Liebreich that by a careful comparison of the relative
width of the column of blood and of the white band, an
opinion may be formed of the position of the new tissue,
whether in or outside the wall of the vessel.

Fatty degeneration of the vessels is sometimes met with as
a senile change, or after inflammation. It affects chiefly the
outer coat. It has only been recognized by microscopical
examination, and it is doubtful whether it ean be detected
during life.

In senile fatty degeneration of the outer coat of the retinal
vessels, calcification of the degenerated portion has been found
after death. Actual atheroma, i.e., endarteritis deformans,
has nof, as far as I am aware, been found in the retinal
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vessels after death ; and in cases in which it 1s well marked
elsewhere I have often looked for appearances in the retina
suggesting its existence, but without success. The retinal
arteries are far below the size In which atheromatous changes
are common. They have been said to present undue tortu-
osity in this condition.

Axuvrism.—The retinal artery is ocecasionally the seat of
aneurismal dilatation. Instances of it are, however, rarve,
probably on account of the support which is afforded to the
vessels by the intra-ocular tension. When aneurism does
oceur, its significance is important, because in no other way
can the existence of aneurisms on vessels so small as those
of the retina be ascertained. Aneurisms of such small
arteries are commonly not associated with aneurisms om
larger trunks, but when aneurisms exist in the retina they
almost always exist also in other organs.

Two forms of aneurisms have been observed : (1) aneurisms
of some size on the primary branches of the central artery on
the dise; (2) miliary aneurisms of the arterial twigs upon the
retina, and of the small eapillary vessels.

1. Very few instances of the larger aneurismal dilatations
are on record. One, which was deseribed by Sous,* oceupied
the upper two-thirds of the dise, was oval in form, and
presented distinet pulsation, synchronous with the radial pulse.
The arterial branches in the retina were very narrow. The
patient was a woman, aged sixty-four.

2. Miliary aneurisms were found post-mortem by Liou-
ville,T in cases in which cerebral heemorrhage resulted from
the rupture of similar aneurisms in the brain. The largest
was about the size of a pin’s head ; they were chiefly situated
at the branchings of the vessels. In one case they were widely
distributed through the body, being found on the minute
arteries of the pericardium, mesentery, &e. I have seen them
during life on small arteries in a case of Bright’s disease,
in which there was extensive cardiac and vascular disease
(PL XII. 1). The lower branch of the artery is seen to present

# « Ann, d'Ocul.”” 1865, liii. p. 241. T * Comptes rend.”” 1870, lxx. p. 498.
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three globular dilatations in its eourse, the third heing just in
front of a narrowed segment. The general characters of these
aneurisms ave there seen. The central reflection of the artery
is widened at the dilatation in accordance with the altered
surface of the blood within the vessel. The wall of the
aneurism is, of course, invisible, just as is the wall of the
vessel elsewhere ; its existence is declared by the change in
the form of the column of blood. Douchut* has figured two
examples of a series of fusiform dilatations of the retinal
arteries in general paralysis of the insane. His figures,
however, suggest considerable exaggeration.

The recognition of these minute arterial aneurisms presents
little difficulty. The contours of the arteries must be fol-
lowed from the dise to the ora serrata by the direct method of
examination. A twist in a vessel may cause the appearance of
a local bulging which may look like an aneurism, but a care-
ful examination will prevent error. Minute hsemorrhages in
the course of the vessels can be readily distinguished from
aneurisms by the irregularity of the outline of the clot.
Aneurisms, as a rule, contain fluid blood, and present a bright
central reflection, which is absent in the extravasation. It
must be remembered, however, that a miliary aneurism has
been found swrrounded by a halo of extravasation. The
centre of any hwemorrhage situated at the bifurcation of a
vessel should therefore be carefully serutinized. A very rare
condition has been figured by Galezowski, which might easily
be mistaken for multiple sacculated aneurisms. It consists
of numerous minute secondary gliomatous growths, connected
with the retinal arteries. Some, however, were of large size,
and unconnected with the vessels, and none presented any
visible reflection.

The retinal capillaries may present aneurismal dilatations
sacculated in form, and also varicose dilatation. Kxamples of
these are figured in Pl. XVI. Fig. 11, from a case of gly-
cosuria deseribed by Dr. Stephen Mackenzie.t Heaemorrhages
into the retina and vitreous were observed during life.

# ¢« Atlas d’Ophthalmoscopie Médicale et Cerebroscopie.”
” + ¢ Oph. Hosp. Rep.,” December, 1877.

L/
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CHAxGES 18 THE UIRCULATION.

The central artery of the retina brings blood to the eye
from within the cranial cavity, from an artery which also
supplies part of the cerebrum and meninges, and the retinal
vein returns blood chiefly to a cranial sinus.  Hence the intra-
ocular eirculation has been regarded as a portion of the cere-
bral circulation, as participating in the same influences, and
presenting the same modifications. This is, no doubt, true to
some extent. At the same time it is probable that the con-
sequences of the common origin of the cerebral and ocular
blood supply have been exaggerated. It is important to bear
in mind that the intra-ocular eirculation is peculiar in its
rigid enclosure in a small chamber, in which it is always
exposed to a certain amount of elastic pressure. The relation
between the cerebral and ocular ecirculation i1s unquestionably
modified by this and other causes.

Pursarron.—Adrterial.—As a rule, before reaching arteries
as small as those of the retina, the pulse-wave has become so
feeble, the current so equable, that visible pulsation ecan no
longer be perceived. If, however, the pulsation be rendered
less equable by increasing the disproportion between the con-
tinuous flow and the intermitting wave, arterial pulsation may
be sometimes perceived. In conditions of acute ansemia, from
hemorrhage, the continuous flow of blood into the small vessels
may be very feeble or even absent, and the pulse-wave becomes
distinetly visible. The constant flow may also be lessened by
inereasing intra-ocular tension, as by pressure on the globe by
the finger, but it is rarely that distinet arterial pulsation can be
thus produced. Oceasionally, however, it may be noted in an
artery which, by a foreshortening curve down the sides of the
central cup, is in a favourable position for observing a change
of shape.

It is especially when the pulse-wave iz increased in
strength and suddenness that it becomes visible in the retinal
arteries. This increase is developed in aortic regurgitation,
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and in that condition spontaneous pulsation of the retinal
arteries 1is especially frequent, as Quincke® and DBeckert
first pomnted out. It 1s more distinet, the stronger is the
hypertrophy of the left ventricle, and is absent only when
the heart is greatly weakened, or much aortic constriction
coexists, or the amount of regurgitation is small. It may be
seen best in the vessels in the dise, but in rare cases, far
towards the periphery of the retina. It consists, like the pul-
sation of other vessels, in a widening and an elongation. The
widening is best seen behind a division, at a considerable
angle, and is best recognized by attending to the central
reflection. The elongation of the vessel is best seen where an
artery lies in an § eurve, especially towards the periphery, or
when it forms a curve along the edge of the dise (Becker.)
In a case of supposed aneurism of the arch of the aorta,
Becker found marked pulsation in the left eye, while in the
right only a trace of pulsation could with difficulty be detected.

Capillary pulsation has been described in aortie regurgita-
tion—a pulsatile redness of the disc—due to the inter-
mitting distension of the capillaries in consequence of the
oreat fall of pressure between the successive pulses. Such an
appearance is, however, very rare.

Venous.— Pulsation in the retinal veins may also sometimes
be observed as a normal condition, commonly only in the
large branches upon the optic dise. Several explanations of
this have been given. Coccins suggested that it depends
directly on the intra-ocular tension, and is analogous to that
which occurs in glaucoma and may be produced artificially
by pressure on the eyeball. Every time the pulse-wave
reaches the intra-ocular arteries their distension causes a
sudden increase in the intra-ocular temsion, which effects a
compression and transient emptying of the thinner walled
veins. Hence the contraction of the veins should correspond
to the arterial diastole, to the pulse-wave, and the dilatation
of the veins to the arterial systole, to the interval between the

# « Perlin Klin. Wochenschr,’ 1868, No. 34, and 1870, No. 21.
t ¢ Arch. f. Ophth.,” xviii. 206—296. Dr. Stephen Mackenzie has also
recorded several cases (*“ Med. Times and Gaz.,” 1875, vol. 1).
: oo
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pulse-waves. Stellwag von Carion imagined that the extension
of the sclerotic by the inereased intra-ocular pressure at each
pulse, stretched the lamina eribrosa, and narrowed its meshes
so as to eompress the vein. According to Donders the
increased intra-ocular pressure acts directly on the venous
trunks in the optie dise, hindering the return of blood. On
this view the venous diastole should accompany or imme-
diately suceeed the arterial diastole.

Jacobi, on the other hand, suggests that the common limi-
tation of the pulsation to the papilla, indicates that the
increased intra-ocular pressure bulges the papilla, and the
augmentation in the curve of the veins causes a sudden
obstruction to the ecirculation through them.

Another theory explains the pulsation by supposing that
where the artery and vein are in contact, in the optic nerve,
the wave of arterial distension compresses the vein and causes
a temporary obstruction to the return of the blood.

Drs. Putnam and Wadsworth (of Boston, U.S.A.) have
recently deseribed® an intermitting variation in size of the
retinal veins, ocewrring independently of the pulsation syn-
chronous with the hemrt’s action, and having a period of
about five respirations, i.c., about that of the variations in
arterial tension found to oceur in animals. T have looked for
this rhythmical variation, but have not hitherto been able to
detect it.

Axmvia ofF tHE ReErinan Vessirs may be part of general
angemia, or may be due to local pressure upon the artery.

When due to local causes (“ retinal ischimia™ of the
Germans) there is usually simultaneous pressure on the retinal
vein, which runs side by side with the artery. The arteries
are then unduly narrowed, and the veins dilated. This con-
dition is constantly seen during the contraction of inflamma-
tory tissue in the papilla. In rave cases,in which the pressure
is on the artery immediately after its entrance into the optie
nerve, and behind the vein, which enters a little in front of

# o Journal of Nervous and Mental Disease,”” October, 1875.
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the artery, the arteries may be narrowed without any dis-
tension of the veins.

Spasm of the retinal vessels has been supposed to oceur
sometimes in epilepsy, and also to be the cause of * retinal
epilepsy,” i.c., epileptiform amaurosis,. In such a condifion
Dr. Hughlings Jackson once saw a vessel disappear. 1 have
examined the retina in many cases of epilepsy immediately
after fits without observing any marked change in the arteries.
During an epileptiform convulsion from meningeal hemor-
rhage, 1 once kept an artery and vein in view throughout,
by the direct method of examination, but saw no change in
the artery. The vein was distended duwring the cyanotic
stage.

General defective blood supply is much less evident in the
vessels of the eye than elsewhere: probably because the
infra-ocular tension effects a regulation of the size of the
retinal vessels (Donders). I.oss of blood, for instance, causes
but a slight change in the retinal vessels, except an inereased
disproportion between the arteries and the veins, due in part
to eontraction of the arteries, and in part to atony and flatten-
ing of the underfilled veins. The effect of hwemorrhage on
the size of the vessels soon passes off, because the volume of
the blood is quickly reproduced by the passage into, and reten-
tion in it, of liquid from the tissues and alimentary canal.”®
A similar condition of the retinal vessels to that seen in acute
angemia was observed by v. Graefe in cholera. During the
stage of collapse the arteries became narrow, the veins dark,
but of normal width. Spontaneous pulsation appeared in the
arteries, and was attributed to cardiac weakness, but may,’
perhaps, have been due to the diminution of the volume
of the blood, rendering the amount ejected from the left

# Tn some obszervations on the effect of venesection in the corpuscular
richness of the blood, kindly made for me by Mr. W. 8. Tuke, on some
patients of Mr. Wharton Jones, it was found that the fall in the number of
blood corpuscles indicating the dilution of the circulating blood to reproduce
its volume, took place in the conrse of an hour. It was found also that the
fall was greater than the amount of blood lost could account for, ie., that the
hydrsemia became for a time excessive, a fact which may account for the
veputed influence of slight, quick loss of blood.
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ventricle at each systole so small that the shock (pulse-wave)
predominated over the movement of the blood.

The acute cerebral anwemia of syncope is probably attended
by a similar econdition of the retina, and to it the transient
blindness which sometimes succeeds syneope may be due.

Conditions of general defective blood supply render the
dise paler, but the variations in the tint of the dise, under
physiological conditions, are so great that it is only by com-
parison of the state of the dise with its appearance in the
same patient at another time, that any information ean be
gained from it. The other eye is usually affected in the same
degree, and not, therefore, available for comparison,

Hyreraymia or tie Rurizan Vessens.—(AL) Aefive Con-
gestion.—Apart from the active congestion of ecommencing
inflammation (which is not considered here), an increased
supply of blood to the retina may be due to whatever
causes an overfilling of the whole or part of the arterial
system of which the retinal artery forms part. Of these,
excited action of the heart is the most potent. The retinal
arteries may be seen to be large, and sometimes, though rarely,
to pulsate, and the communicated pulsation in the retinal veins
may also, commonly, be observed. When the overaction is
long continued, hsemorrhages may occur. A similar over-
filling may occur from obstruction in another region of the
internal carotid. Dilatation of the arteries, as in exophthalmie
goitre, may also cause active hypersemia.

(B.) Passive Congestion.—DPassive congestion of the retinal
vessels may oceur from local or general causes. The causes
of local obstruction to the retwrn of blood from the eye are
the same as those of local arterial anmmia. Pressure
farther back, on the cavernous sinus, only causes transient
passive congestion of the retinal veins, on account of the free
connection of the orbital and facial twigs. Passive congestion
from general causes is very common, and results from what-
ever hinders the return of the blood from the head, or obstruets
the eirculation through the chest. The congestion of the eye
is thus part of a cephalic congestion, or of a general venous
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stasis, The former commonly results from pressure in the
jugular or innominate veins. The general congestion is the
result of some pulmonary or cardiac obstruction, acute or
chronic. The common acute causes are—cough, effort, and
an epileptic fit. The ophthalmoscope shows the retinal veins
in these conditions to be greatly distended. Unless, however,
there is also disease of vessels, hiemorrhages rarely oceur, no
doubt in consequence of the support afforded to the vessels hy
the vitreous humour. The intra-ocular tension, and therefore
the external support, is probably augmented during these con-
ditions of inereased strain, in consequence of the fulness of the
capillary vessels. It is true that the most intense congestion,
such as that of suffocation, sufficient to cause death, does
usually lead to retinal hsemorrhages, but minor degrees of
congestion rarely do so. It is very common, for instance, for
a violent cough, or an intense asphyxial stage of an epileptie
fit, to cause rupture of a subconjunctival vessel, and a conse-
quent extravasation, but it 1s extremely rare for any retinal
vessel to give way. 1 have often, in such cases, searched
the retina for extravasation, but the search has always been

unsueeesstul.

Chronie general causes of passive congestion are chiefly
heart disease (especially mitral) and emphysema of the lungs.
In the general venous distension of congenital heart disease—
eyanosis—the retinal vessels participate, often conspienously.
The venous distension may be extreme, and may be accom-
panied by normal arteries, or the arteries may be also large.
The blood in the arteries and veins may be abnormally dark.
Sometimes the retinal tissues are thickened. The congestion
from emphysema of the lungs, and from dilatation of the right
heart, is also often very marked. The retinal veins become
much distended and tortuous, and  the smaller branches,
ordinarily invisible, may become very conspicuous.

With degenerated vessels, e.¢., in the old, cough may pro-
duce small extravasations in the retina, which, in most cases,
quickly disappear. They are also seen when passive conges-
tion is associated with hypertrophy of the left ventricle.
(See next section.)
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H avmorrHAGE.—Rupture of retinal vessels and consequent
extravasations of blood are very common in many morbid states,
and are frequently of important general significance. They
may occur as part of inflammation of the retina, and such
cases will be considered subsequently. More frequently they
are dependent directly on general conditions, or on retinal
degeneration consequent on general conditions.

They vary much in size, number, position, and aspect.
They may be so small as to be visible only as a spot or lLine
on direct examination, or they may be three or four times the
diameter of the optic dise. There may be only one or two, or
innumerable extravasations may exist over the whole fundus.
When few they are commonly seated near the disc or in the
neighbourhood of the macula lutea, and often follow the
course of vessels, especially the veins, but not unfrequently
the arteries. Their shape and aspect depend very much on
their position in the substance of the retina. The commonest
seat is in the layer of nerve fibres. The fibres are separated,
not torn, by the extravasation, and the blood lies between the
fibres, and extends along their course in the direction of least
resistance. IHence the smaller hemorrhages are linear, and
the larger striated in part or altogether, and they often radiate
from the dise. Such hemorrhages are shown in PL V. 4,
VI.1,X.1,2 X.1, XI. 1. The next most frequent seat is
in the inner nuclear layer. Here there is no tendency to
striation ; the extravasations are round or irregular (as in
PL. VI. 4, X1II. 1). If the extravasation in this position is
large it may separate the retina from the choroid, while a
hemorrhage in the nerve-fibre layer may break through into
the vitreous. This sometimes happens in Bright’s disease, as
in one case which ecame under my observation (Case 43).

Now and then, especially in the neighbourhood of the
macula lutea, the blood may be extravasated in a thin film
between the retina and the vitreous. Such an extravasation
is commonly very irregular in shape, the irregularity being
sometimes increased by the extension of processes of blood into
the vitreous. The more recent the hemorrhage the brighter
is its colour. Old hemorrhages may be almost black, and the
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blood effused into the vitreous very quickly assumes a black
eolour.

It is doubtful whether extravasations into the retina oceur,
however small, except from actual rupture of vessels;
probably the extravasations are conditioned by degeneration
of minute vessels, sometimes by such capillary aneurisms as
are shown in Pl. XVI. 11. White spots are often seen
in the retina adjacent to, or left by, extravasations (Pl XI. 1).
They may be, when small, granular ; when large, they may
be filmy. They are probably due to fatty degeneration of
the disturbed retinal elements, or of the effused blood.

Small extravasations are readily absorbed; larger ones
more slowly. Sometimes pigmentary degeneration results,
and an irregular black spot is left. The white spots disappear
very slowly, and white granules may remain for a long
time.

Symptoms.—Small hemorrhages, away from the centre of
the retina, may give rise to no symptoms. Larger ones cause
loss of vision at the spot from the local damage to the retina,
the loss being serious in proportion to the proximity to the
macula Iutea, in which a small extravasation may cause per-
manent loss of central vision. A ring of heemorrhage around
the macula may cause considerable central amblyopia (PL
XT. 2). Occasionally the patient is conscious of the red colour
of the extravasated blood. At the moment of extravasation
there may be no symptoms, or there may be sudden dimmness
of sight, or there may be ocular spectra.

Causes.—Hwmemorrhage into the retina, as elsewhere,
depends on one or both of two causes—inereased intra-
vascular pressure, decreased strength of vascular wall. Toeal
mereased blood pressure is a common cause. In optic neuritis
with much constriction of the veins, the whole fundus may be
covered with extravasations (Pl. VI. 1). Similar extravasa-
tions may attend all forms of retinitis. General inereased blood
pressure is a rare cause, no doubt from the efficient support of
the retinal vessels, as just explained. Now and then it is seen
when hypertrophy of the left ventricle can tell unduly on the

rascular system. It sometimes oceurs in the peculiar vascular
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condition which attends arrested menstruation; more ravely
still in suppression of some other habitual discharge.

In some cases of heart disease, especially when conjoined
with degenerated vessels, and occasionally in cases of arrested
menstruation, numerous extravasations occur info the retina,
with signs of parenchymatous retinitis, vascular distension, and
diffuse cloudiness. This condition has been called “ heemor-
rhagic retinitis.” It may occur without any recognizable
cardiac disease, and is often unilateral, in apparently healthy
persons after middle life. Mr. Hutchinson believes that it is
often associated with gout (q. v.).

Degeneration of the retinal vessels is a frequent cause of
heemorrhage, although it is not often that it can be demon-
strated post-mortem. It is probably owing to this degenera-
tion that retinal extravasations are so common in certain
general blood diseases, especially in kidney diseases and
diabetes, pernicious angemia, leucocythemia, ague, purpura,
seurvy, and pysemia, and many exhausting conditions, such
as over-lactation. In some of these cases, as pywemia and
leucoeytheemia, the blockade of vessels may assist. Capillary
aneurisms from a case of retinal hsemorrhage in diabetes are
shown in Pl XVI. 11, and diseased capillaries in renal
retinitis in Fig. 10 of the same plate. Jaundice is commonly
given as a cause of retinal hzemorrhage, but only one or two
instances are on record.

Apart from these blood diseases, retinal hwemorrhage is
common in simple senile vascular degeneration. In all con-
ditions its ocenrrence is of importanee, on account of its occa-
sional association with cerebral hsemorrhage.

Sometimes retinal hsemorrhage results from blows upon the
eye or skull. Rarely heemorrhages are observed in young
persons without discoverable cause.

The prognosis depends on the position of the hemorrhage,
and on the extent to which its canses are under control. It
is worse when there afe signs of general retinitis.

The chief loeal treatment is the application of cold and
gentle pressure on the eyeball, to give temporary support
to the wessels, and obtain contraction. Other measures are
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those suited for the general state, and for heemorrhage else-
where.

Hemorrhages from the choroidal vessels are extremely rare,
and possess little medical significance.

Truromposis.— Thrombosis in retinal vessels is not common,
but is occasionally observed in smaller branches of the veine,
The vessels lose their double contour—i.e., their central reflec-
tion disappears, and they appear dark and large, their branches
being unduly conspicuous. The condition usually depends on
local causes, and has little general significance.

Thrombosis has been observed in the retinal artery with
ocular signs identical with those of embolism, to be deseribed
immediately. In a case recorded by Sichel it was conjoined
with foci of softening and small hemorrhages in the brain.
Thrombosis in the ophthalmic artery occurs as a very rare
event, and probably always as the result of thrombosis in the
internal carotid. I am not aware that any case has been
observed during life, but the signs of its oceurrence would
probably be those of incomplete obstruction of the retinal and
choroidal vessels, a partial eirculation being maintained by
the communication between the orbital and facial arteries.®

#* Some years ago I made a necropsy on a case in which this aceident had
ocenrred. The patient, an aged man, had suflered from cerebral softening
in the region supplied by the left middle cerebral artery, which was much
diseased A fortnight or three weeks before his death, there was no ocular
or ophthalmoseopic change. He lay in a comatose condition, and his eyes
were not again examined. Post-mortem a recent clot was found extending
down into the intra-cranial portion of the left internal carvotid, fully dis-
tending it, and passing also into the commencement of the ophthalmic artery,
which was, however, near the eyeball, pervious, being ouly narrowed by clot.
The eyeball was quite rotten, the sclerotic of a brownish colour, and giving
way before the scissors like brown paper The retina was greatly atrophied,
reduced to two-thirds of its pormal thickness. Its several layers were no
longer recognizable The outer half was occupied by a thick layer of nuclei,
apparently representing the two nuclear layers. Its inner half consisted of
a series of lacunse, limited by the remains of the thickened vertical fibres.
No nerve-fibre layer, ganglion cells, or molecular layers could be discovered.
A case of the same character, but in which a freer collateral circulation was
established and the retinal changes were slighter, has been recorded by
Virchow, and is deseribed further on in the section on Softening of the
Brain.
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Emporism.—The central artery of the retina is not unfre-
quently oceluded by an embolus, and the occurrence is of
much medical interest. Nowhere else can the phenomena of
vascular occlusion be observed during life. The aceident is
commonly the consequence of heart disease, and sometimes is
the first thing which draws attention to the existence of the
cardiac affection. It was so in Case 48 appended. Kmbolie
infarction in other organs always coexists, and the ocular
accident may indicate the nature and disturbance elsewhere.
It occasionally coexists with cerebral embolism, and may
furnish a warning of the probability of the latter, as in one
case recorded by Landesberg, in which the ocular embolism
was followed, a week later, by loss of conseiousness and hemi-
plegia. The patient suffered at different periods from
embolism of each retinal and one cerebral artery. The
cerebral and ocular accidents may occur simultaneously, as in
Case 47. The diagnosis of cerebral embolism is usually suffi-
ciently clear without it, but its oceurrence is an important
corroborative, and almost demonstrative, proof of the nature
of the cerebral lesion. Retinal, as cerebral, embolism is
rather more frequent on the left than on the right side. Its
common origin is, as already stated, cardiac disease, espe-
cially mitral. It has also been observed in atheroma of the
aorta and in febrile diseases, pregnancy, and Bright’s disease,
probably from the formation of a clot and its detachment.

The position of the obstruetion may be in the trunk, or in
one of the branches. In each ease there 18 sudden and com-
plete loss of sight, persistent when the obstruction is in the
trunk and is permanent. In rave cases the loss of sight is not
instantaneous, but comes on in the course of a few minutes,
commencing at the periphery. When the obstruction is in a
branch, the loss of sight usually rapidly clears, except from that
portion of the retina which is supplied by the occluded vessel.

The arteries beyond the obstruction are deprived of their
supply of blood and contract, so that to the ophthalmoscope
they appear as fine lines only (Pl XII. 2). They commonly,
“however, retain their red colour, because the contraction does
not obliterate their cavity, althongh reducing it almost to
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capillary dimensions, and there is still a narrow column of
blood within them. Towards the periphery, however, they
are so small as to he invisible. The delicate wall of
the vessel is unrecognizable, except in the larger vessels,
where, on account of its contracted state, it is more distinet
than normal, and appears as a white line on each side, bound-
ing the narrow, red colwmn. When the obstruction is com-
plete and a collateral eirculation is established, the red column
may disappear, and only a white line indicate the position of
the empty vessel, which gradually becomes transformed into
fibrous tissue (Pl. XII. 3). The arterial branch which passes
upwards and to the left is represented only by a branching
white line, while one which passes vertically upwards, and is
not quite empty, 1s bounded on each side by a white line.

The veins are narrowed, but less than the arteries. They
are sometimes, but not always, broader towards the periphery
than near the disec.

The optic dise is, at first, and usually always, much paler
than normal. The retina undergoes very marked changes,
consequent on the disturbance of its nutrition. It presents
a greyish or white opacity, always most marked around the
macula lutea (Pl. XTI. 2.) and commonly also conspicuous
around the dise. This opacity may come on in a few hours,
but sometimes not for some days. The opacity usually stops
short of the fovea centralis, leaving it of a bright red colour,
so red that it was thought to be extravasation, but it is now
generally believed that the tint is merely the effect of contrast
with the adjacent pale opacity. The latter is believed to de-
pend on cedema of the merve-fibre layer, and the thinness
of that layer at the fovea centralis to be the cause of the
usnal freedom of that part from opacity (Liebreich). But
oceasionally the fovea may be as opaque as its vicinity, as
in Case 47 (PL XII. 2). Here I found the opacity to de-
pend on much graver structural alterations than arve usually
supposed to exist. Desides evidences of wdema, there was an
infiltration of all the retinal layers with lymphoid cells, similar
to those of the nuclear layers, so that the thickened vertical
fibres were the only structural elements which could be
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distingnished. The layer of rods and cones was destroyed,
probably during life, in the region of the macula, because the
pigment-epithelium was in contact with, and adherent to, the
outer nuclear layer. In other places, the thickened vertical
fibres were widely separated.

Hwemorrhages are rare in embolism of the trunk of the
retinal artery. The opacity commonly disappearsin the course
of a few weeks, but may leave white spots, due to foct of
degeneration. The optic dise, white from the first, may have

Fig. 3.— Embolismn of the Central Artery of the Retina (Case 47 ; Pl XII. 2)
—Longitudinal section through the artery, one-eighth of an inch
(3 mm.) behind the eyeball. On each side the nerve fibres arve indi-
cated, and between these and the vessel is much loose connective
tissue. Within the contracted vessel is an oval grauular mass, and in
front of this is a small round body (= 300).

its edges a little clouded, when the opacity in its neighbour-
hood is considerable, or it may remain clear. In most cases
the pallor persists and inereases, and passes into the whiteness
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of atrophy, which resembles closely simple atrophy, except in
the extremely small size of the vessels.

The plug has in several ecases been found after death,
commonly just behind the bifurcation of the artery, in other
cases in its course. In Case 46 (Pl. XII. 2), the artery
in the nerve contained an oval granular embolus (Fig. 3).
Other smaller fragments were seen in the narrowed arteries,
upon the dise.

Very rarely the circulation gets re-established by the normal
course. Columns of blood appear in the arteries, in part
broken, and for a long time easily broken hy pressure. The
arteries continue below normal size.  Vision may be recovered,
especially at the periphery, rarely at the centre. Commonly,
however, obstruction remains complete.

The retinal artery is regarded as a * terminal ” artery,
i.e., one that has no anastomoses. In most cases very little
collateral eirculation is set up : the arteries remained narrowed
to lines as far as they can be traced. But they are visible in
almost all cases as red, not as white, lines. Hence they must
contain blood, persistent and therefore eirculating, which has
come from some slight collateral anastomoses, or from the
obstruction being incomplete.

Sometimes a much more considerable circulation is estab-
lished. In PIl. XII. 2, for instance, the arteries are filiform
only upon the dise, and as far as they remain unbranched ;
beyond this, they have nearly their normal size. A similar
case has been recorded by Knapp. This points strongly to
the establishment of a eollateral eirculation, probably by con-
nection with the long eciliary arteries, although, in the
researches of Leber, such connections eould not, in the normal
condition, be demonstrated. It is commonly supposed that
the chief connection between the retinal and ciliary vessels is
by means of the vessels of the optic dise, but it is certainly
not by such means that a collateral ecireulation takes place,
for the pallor of the disc is due to anemia, and is
almost universal in cases of embolism.  Moreover, the
arteries are never filled in the neighbourhood of the dise, but
at a distance from it. A collateral ecivculation in the dise
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may maintain the blood supply needful to preserve the red
colour of the filiform arteries, but certainly does not maintain
the peripheral circulation in most of the cases. Probably, as
Mauthner has suggested, there ave, in different cases, very
variable anastomoses.

In PL. XII. 3, the wvessel, which is still pervious, though
narrowed, is bordered for a distance by the fine white line
indicating the wall thickened by contraction. The blood
column within it, narrow as it is, still presents a central reflec-
tion, and towards the periphery the vessel again widens out
exactly as in the other case, shown in Fig. 2 of the same plate.
This broadening of the peripheral portion of the vessel nearly
to its normal calibre indicates that blood enters it beyond the
narrowed portion by some junction with other arteries.®

In partial embolism the segment of the retina, to which the
oceluded branch goes, becomes opaque, and is sometimes the
seat of mumerous hsemorrhages. Doth opacity and extrava-
sations ultimately disappear. The corresponding portion of
the optic disc may be normal, as in the case shown in the
figure, or it may be atrophied. In one case on record it was
hypereemic (De Wecker). The corresponding vein is at first
distended, afterwards smaller than normal.

Embolism of the trunk of the central artery commonly
causes complete and persistent loss of sight. When the
occlusion is of a single branch, there may be a complete
initial loss of sight, due probably to the plug causimg a
temporary obstruction in the trunk of the artery before it
passed on to the branch in which it was arrested. Ocea-
sionally in such cases, the blindness has remained complete,
although the ophthalmoscope afterwards demonstrated that
only one branch of the artery was occluded. The general
retinal an@emia may, in such cases, have been so prolonged that
the nerve elements suffered a shock, damaging their nutrition

* Tt is greatly to be desired that, in any post-mortem examination of a case,
in which there has been embolism of the retinal artery, and in which such col-
lateral cirenlation is established, a ligature should be placed around the artery,
or around the optie nerve, in front of the entrance of the artery, and the oph-

thalmie artery then injected, so as to discover the channels by which the cir-
culation is established, and which elude observation under normal conditions.
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beyond the power of recovery on the succeeding restoration of
the cireulation. Commonly, in such cases, the permanent loss
is of a portion of the field corresponding to the distribution
of the branch plugged. When this is one of two primary
divisions of the artery, the loss may amount to one half of
the field ; when of a smaller branch, to a quadrant, or the
like. There was a loss of nearly one-half in Case 43 (Pl. X11.
Fig. 2), in which one branch running upwards and mwards is
completely obliterated, and others running upwards and
wards are partially obliterated. The loss was that shown in
the adjacent diagram of the field of vision (Fig. 4).

| | ' p

Fig. 4.—Diagram of Field of Vision in partial embolism of the
central artery of the retina (Case 48).—The shaded area indicates the
portion of the ficld in which sight was lost. The asterisk indicates the
position of the fixing point, the dot that of the blind spot.

Oceasionally, sudden blindness has occurred, and the retinal
arteries have appeared narrow, recovering their normal size
after a short time, with restoration of vision. This has been
attributed to a plug in the ophthalmie artery behind the
origin of the retinal artery, but moved on into an orbital
branch of the artery which possesses anastomoses.

Arterial ischeemia, similar to that which results from
embolism, may oceur in consequence of a retro-ocular
hamorrhage around the artery compressing it. The ophthal-

moscopie distinction of this from embolism is uncertain, and
1
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probably depends rather on the incompleteness of the
ultimate obstruction, than on any differences in the early
retinal appearances. It may occur in cases in which there is
a general tendency to heemorrhage, and may be the precursor
of cerebral extravasation. An interesting case, probably of
this character, is related by Mr. Hutchinson.®

THE OPTIC NERVE.

The alterations in the optic nerve, as seen at its enfrance
into the eye, are among the changes in the fundus oculi of
greatest importance to the physician. It may be well, before
describing those changes, to consider some points, regarding
its structure and appearance, a knowledge of which is essential
for a correct understanding of the pathological changes.

In the optic dise we have presented to view the termination
of a nerve—a structure consisting of nerve fibres, a little
supporting connective tissue (especially abundant around the
central vessels), and a number of blood vessels, for the most
part eapillaries, which confer on the disc its tint. The nerve
fibres radiate and spread out in the retina, but not equally on
all sides, being few on the temporal side, towards the macula
lutea, and numerous on the nasal side and especially above
and below. The minute vessels of the disc are derived partly
from the posterior ciliary (choroidal) arteries, and partly from
the central retinal artery, twigs from both of which commonly
unite in forming the “ecircle of Haller,” a series of vessels
which surround the optic nerve behind the dise. The con-
nective tissue between the bundles of nerve fibres is small in
quantity, but contains a few nuclei. The opening in the
sclerotic is funnel-shaped, the wider part being posterior.
The termination of the nerve fits pretty closely into the inner,
smaller part of the opening, while the space between the
nerve and its outer sheath, * vaginal space,” passes up into
the posterior part of the opening (P1. XIII. Fig. 4).

* ¢ Oph. Hosp. Rep.,” October, 1874, p- 4l.
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The separation of the optic nerve fibres to radiate into the
retina leaves the central hollow known as the physiological
cup, the size and depth of which are determined by the
arrangement of the nerve fibres. The vessels are chiefly
developed among the nerve fibres and towards the surface of
the dise, and hence the central cup is always much paler than
the periphery. It is commonly white, but sometimes mottled
grey from the reflection of the white trabeculee of the
“lamina eribrosa,” which closes in the sclerotic foramen,
and through the meshes of which the greyer nerve fibres
pass. The tint of the circumferential portion of the dise
is, as already explained, deepest where the nerve fibres are
most numerous, and hence the nasal half of the dise is
naturally much redder than the temporal half. The arrange-
ment of the nerve fibres also causes the side of the central
cup to be steep on the nasal and shallow on the temporal
side, the difference being proportioned to the inequality with
which the nerve fibres are distributed. When the fibres are
almost all packed on the nasal side, the cup may be very
large, and extend on the temporal side to the margin of the
dise. Often, however, there is no paler central cup.

The boundary of the “dise,” as commonly recognized, is the
choroidal ring, i.e., the edge of the opening in the choroid
corresponding to that in the sclerotic. The latter is usually
the smaller of the two, and hence a narrow rim of sclerotic
commonly appears within the choroidal edge, and is known
as the “sclerotic ring.” It is often visible only on one side.
At the passage of the nerve fibres over the edge of the scle-
rotic, they curve a little above the level of the retina, and
this slight prominence has suggested the name of * optic
papilla,” as a designation for the termination of the optic
nerve.

The trunk of the optic nerve possesses a double sheath :
the inner is delicate, closely invests the nerve, and is con-
tinuous with the pia mater of the brain. The outer sheath is
thicker and fibrous, blends in front with the sclerotie, and is
continuous at the optic foramen with the dura mater. There
is not, as wvas once thought, a reflection of the arachnoid at

I 2
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the optic foramen, and thus the vaginal space of the optie
nerve, i.e., that within the outer sheath, is continuous with
the subarachnoid space around the brain. This vaginal space
is traversed by tracts of tissue connecting the two sheaths.
At the anterior extremity of the nerve, it passes within the
posterior part of the sclerotic opening, and is, aceording to
some authorities, closed; but, according to others, it is
continuous with lymphatic spaces in the substance of the
optic nerve, and probably also in the retina.

The optic nerve, at its entrance into the eye, undergoes
certain pathological changes in common with the retina.
‘When the retina is generally inflamed, and when it 1s atro-
phied the optie ¢ papilla” participates in the change. DBut it
also undergoes inflammatory changes independently of the
retina.

The pathological conditions of the dise resolve themselves,
from their clinical features, into two groups,—inecreased vascu-
larity, commonly with increased prominence; diminished
vascularity, commonly with shrinking. The states charac-
terized by the former are more or less inflammatory, and
are often included under the generie term “optic neuritis.”
Those characterized by the latter signs are accompanied by
wasting of the nerve tissues, and are included under the
generic term “ optie nerve atrophy.”

It must be remembered that the term “optic nerve ” is em-
ployed in two senses—to designate the whole nerve and also
its intra-ocular termination as seen with the ophthalmosecope.
To prevent the confusion arising from this double use of the
words, it has been proposed by Leber to restrict the terms
“ optic nerve 7 and “ optic neuritis ”’ to the whole nerve, em-
ploying only the words papilla and papillitis, to designate
the intra-ocular texmination of the nerve and its inflamma-
tion. This distinction has not, however, come into general
use in this country. The custom of employing the term
“ optic neuritis”’ as a designation for the intra-ocular inflam-
mation, makes it inconvenient to restrict it to inflammation
of the nerve trunk, but for the former condition the name
¢ papillitis * is very useful.
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The characters of these morbid states may be thus tabu-
lated : —
A.—Morbid states of the optic nerve, characterized by increased
vascularity or signs of inflammation.

1. Simple congestion of the disc; undue vascularity,
redness, the edge softened, but not obscured, and
no swelling.

2. Congestion with cedema of the dise (slight neuritis
or papillitis) ; increased redness, with slight swell-
ing ; obscuration of the edge of the dise, complete
to the direct examination, incomplete to indirect
examination.

3. Neuritis, or papillitis; increased redness and swell-
ing, with obscuration of the edge of the dise, com-
plete in degree, partial or total in extent.

B.—Diminished vascularity and signs of wasting.
1. Simple atrophy; inereased pallor from the first;
¢ primary atrophy.”
2. Congestive atrophy ; secondary to congestion; pallor
slowly succeeding simple congestion.
3. Neuritie atrophy, succeeding pronounced neuritis ;
“ consecutive atrophy,’” “ papillitic atrophy.”

A. — MORBID STATES CHARACTERIZED EBY INCREASED
"ASCULARITY OF THE DISC, OFTEN WITH SIGNS OF

INFLAMMATION.
1. SimpLE CoNGESTION.

Inecreased redness is the unmiversal expression of tissue
hypersemia. But it is of less value as a sign of hypersemia ot
the optic dise than in the case of most tissues, on account of
the great variation in the amount of natural redness (p. 4).
Attention to tint of disc alone is a prolific source of error in

ophthalmoseopy. It is as if a small portion in the centre of
the cheek were examined to determine whether or not there
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was pathological hypersemia. Nevertheless, abnormal redness
of the disc does occur as a morbid state, and, although in
itself a sign of little value, it derives importance from certain
concomitant conditions. It is significant («) when it possesses
special characters to be immediately described; (&) when
developed under observation; and (¢) when it is notably
greater in one eye than in the other : and even in the latter
case there is room for error in the possibility of a natural
difference, or that the paler eye may present an abnormal
decrease in redness.

There are certain characters which aid very much in the
recognition of the pathological inereased vascularity. First,
morbid redness always has a tendency to invade the physio-
logical cup, and often, especially when the cup is small and
shallow, to obscure it altogether. Secondly, pathological
redness has a tendency to render the sclerotic ring or the
edge of the choroid indistinet; to blur the sharpness of the
outline of the dise. The change, when very slight, may be
best appreciated by examination with the indireet image
(PL. I. 1). It is due to the cirecumstance that the seat of the
vascularity is the layer of nerve fibres, and it may extend in
front of the edge of the disc; and it is often attended with a
little swelling of the nerve fibres or effusion of fluid, which
conceal the structures beyond. The term * congestion ™ is, I
think, best restricted to those cases in which the inecreased
vascularity exists alone, with so little structural change, that
the edge of the disc can still be perceived, by both methods
of examination, although not so sharp as natural.

The redness is different from the ordinary tint of the
dises. It is brighter, softer, somewhat velvety in aspect,
sometimes finely stippled. Occasionally, however, the tint
of a dise thus changed may be positively paler than normal,
although the uniformity of the colour, and the softened
edge, afford evidence of the pathological character of the
change on which it depends. This paler tint is often seen
when the condition is passing into atrophy. The retinal
vessels are usually unchanged; their walls are often con-
spicuous, by contrast with the redness of the dise, as white lines
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bounding the blood column, and any white connective tissue
which surrounds them at the point of emergence is also un-
duly conspicuous (Pl I.2). The appearance is suggestive
of the white tissue being a pathological result of the hyper-
gmia. It is probable that it is so, but it is too common
as a physiological condition for its presence to have much
value. Its distinetness possesses a little sigmificance, as due
to the invasion of the middle of the disc by the hypersmia.
Occasionally, when the hypersemia of the dise is the expres-
sion of graver changes behind the eye, the vessels may be
narrowed in consequence of retro-ocular pressure.

The condition thus described as “simple congestion ” of the
clise is usually a chronic state, and corresponds, probably, to
the condition which has been described by Dr. Clifford
Allbutt as “chronic neuritis.” The evidence that there is
actual inflammation does not seem sufficient to warrant the
application to this state of the term “neuritis,” especially as
there are forms of true neuritis characterized by extreme
chronicity. It is rarve, I think, that such simple hypersemia
is the first stage of an actual neuritis. In the latter, swelling
comes on pari passw with the hypersemia—i.e., congestion
with cedema, rather than simple congestion, is the first stage
of neuritis. The simple congestion is seen as a substantive
condition in many cases, commonly preceding atrophy. It
is sometimes the expression of a state of congestion and
degeneration in the whole optic nerve, but is sometimes
apparently limited to the optic dise. It may occur as a
consequence of injuries, blows, &c., in the neighbourhood of
the eye, and may constitute the first stage of the condition
described by Mr. Hutchinson as tobacco amaurosis. It occurs
also, probably, from other toxic agents, as lead. It has been
observed by Dr. Allbutt in general paralysis of the insane ;
and, although some other observers have failed to find it, one
case under my observation presented it very distinctly. It
has also been described by Dr. Allbutt as accompanying
atrophy in locomotor ataxy; but in that disease, although
often looked for, it has not been found by others or by
myself. It is sometimes present in cases in which there is
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reason to believe a similar condition exists in the brain. The
figures Pl. I. 1 and 2 are from a patient with cerebral
embolism in whom the condition came on in association with
secondary brain irritation—mental failure and rapid wasting
in the paralyzed limbs (Case 25). I have seen a similar
appearance in acute mania. Mieroscopical examinations of
the disc in this state are rare. Dr. Clifford Allbutt examined
one case and found only distension of the minute vessels with
that granular degeneration of the nerve fibres found m all
forms of atrophy.

Opric NevuriTis or PArinLimis.

Concustion with (Epema (PL I 3 and 4) is really
the first stage of papillitis. The normal rosy tint of the dise
becomes increased ; its edge is blurred, but is recognizable
on indirect examination. There is a pale reflection from
the adjacent retina, surrounding the disc with an indistinet
halo. On examining the dise by the direct method, the
morbid appearance is much more marked. The edge of the
disc is lost, especially on the mnasal side, and the opacity is
seen to be in part the result of an undue distinetness of the
radiating striation of the nerve fibres as they course on to the
retina. It must be remembered that this striation is often
visible as a normal condition, especially above and below.
‘Where the aggregation of the fibres is very close, the central
cup being of large size, the appearance of commencing
cedema may be closely simulated. In the latter condition,
however, there is from the first more or less invasion of the
central cup, which soon becomes obscured. The increased
vascularity of the disec may be striated at the periphery. There
is often distinet swelling. The centre of the papilla may be,
as in the figures referred to, much redder than the periphery,
on account of the slighter central swelling allowing the vascu-
larity of the disc to be perceived. In the periphery the tint
of the choroid is concealed. The retinal vessels may be
normal, or the vein may be enlarged.

It is important to note that the direct examination renders
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these changes more distinet. If the obscuration of the edge
of the dise is apparent only, in consequence of the similarity
in tint of the dise and the adjacent choroid, the edge of the
dise is more distinet on direct than on indireet examination.
When the indistinetness of the edge is due to the opacity of
the structures in front of it (exceptin the very slightest form),
the edge is less distinet on direct than on indirect examination.
This is no doubt due mainly to the fact that the plane of focus
is less exact in the indirect method, so that the choroidal edge
and the tissue in front of it are in view at the same time ;
whereas the higher magnification and more exact focus of the
direct method of examination illuminates the tissues in front
of the edge so as to increase the concealment of the latter.
This fact will often be found of service in distinguishing
between a normal redness and an abnormal obscuration of the
dise. Of course, it will not distinguish the latter from the
cases just mentioned, in which there is a slight physiological
obscuration of the edge by nerve fibres.

This condition of cedema is usually an acute affection, and
is commonly the first stage of neuritis. It is said to be an
effect of pressure on the retinal vein, causing passive conges-
tion of the retinal vessels, and it has been deseribed as the
result of the general passive congestion of heart disease. In
these cases it may be associated with retinal hsemorrhages.
It may, however, occur as the first stage of neuritis without
the least sign of mechanical congestion. In the case figured,
there was probably a syphilitie intra-cranial node or growth.

Nevrrtis (Parinrrrs).*—From congestion with cedema to
actual inflammation the transition is one of degree. 1t seems
better to restrict the term neuritis, or papillitis, to those cases
in which the swelling and opacity are sufficient to conceal the
edge of the dise to both direet and indireet examination.
This condition is found in most cases to result, not merely
from vascular congestion and cedema, but from changes in
the nerve fibres and connective tissue, such as we regard as
evideneces of inflammation. The change may completely veil

* P1. 1. 5,6, II. 1, II1., IV, V1., VII.
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the whole or only half the dise, and from such a slight degree of
neuritisto the most intense form, we may have every gradation,
characterized by very considerable differences in appearance.

These differences in the appearance of the dises in different
cases, and supposed differences in their origin, have led to the
establishment of certain varieties of the affection, * descending
neuritis’ and the * choked dise,” * stauungs-papilla.”” The
grounds on which these divisions have been made are,
as will be shown, so uncertain, that it is better in the first
place to consider the common features which all forms of
papillitis possess. The supposed varieties and theories of
this origin will be then better understood.

A case of optic papillitis of considerable intensity presents,
in the course of its development, certain stages, the general
features of which are usually recognizable. The transition
from one to the other is, of course, a gradual one, and dises
are seen which present appearances intermediate between the
several stages. Moreover, at any stage, the morbid process
may stop and remain stationary for a time and then recede.
This may oceur spontaneously or as the result of treatment.
Thus certain forms of neuritis may be distinguished according
to the intensity of the changes, but our knowledge of the
conditions on which they depend seems insufficient at present
to distinguish them as varieties otherwise than as varieties of
intensity, on whatever differences of mechanism they may
ultimately be proved to depend.

The first stage of optic neuritis is that which has been
already described as “congestion with cedema;” a condition
of increased redness, swelling, and cloudiness, masking the
edge of the dise to direct, but leaving it perceptible to indirect
examination. In this condition the microseope reveals no sign
of tissue inflammation. The second stage, that of actual, but
slight, neuritis, is characterized by the disappearance of the edge
of the dise even to indirect examination. (Pl. I. 5). The
transition from the disc to the retina is gradual, the edge is
“ blurred,” and its position has to be guessed at. When this
is the case the disc always, 1 believe, presents changes in its
tissue elements which indicate a process of inflammation—
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proliferation of nuclei, escape of lencocytes, and degeneration
of merve structures—changes similar to those which are
regarded in all organs as indicative of inflammation.

The red tint of the dise becomes more marked, so that it
may be almost the same as that of the adjacent choroid, or it
assumes a reddish grey tint, which is very characteristic. The
swelling increases, and is easily recognized, even on indirect
examination, by the relative displacement of different parts on
lateral movements of the lens. The striation of the periphery,
perceptible in the first stage, increases, but becomes redder.
It is due not only to the swelling and opacity of the nerve
fibres, but also to the minute vessels which course between
them. In the centre of the dise the redness is stippled or
uniform, not striated, and the centre is commonly distinetly
darker red than the peripheral portion (Pl. 1. 6). The
centre may be red, and the periphery grey red. The striated
edge passes, by gradation, into the tint of the adjacent fundus.
The physiological cup often disappears during the stage of
cedema ; if large, a trace of it may remain to the stage of
commencing neuritis, but is rapidly encroached upon and
covered in by the swelling of the papilla (see Pl. III. 2, in
which it has almost disappeared).

White lines and spots are not uncommon, especially in the
cases in which the changes remain of slight degree. They
often correspond to the position of arteries (PL IIL. 3).
The swelling and obseuration may involve all parts of the
dise equally, especially in the more acute forms of neuritis,
or it may be much more marked on the masal than on
the temporal side of the disec. The difference may be so
great that the position of the edge of the disc may be dis-
tinet on the temporal side, while the nasal edge is completely
obscured by opaque tissue—a condition which may for
brevity be termed ¢ hemi-neuritis.” (Pl V. 1, 2, 4).
Haemorrhages are not uncommon in this stage, some-
times on the surface of the swelling, or even on the least
changed part of the dise (Pl. V. 1) or just beyond its
edge (Pl. V. 4). They are always small. The arteries
usually present little change in the slighter stage of neuritis,
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although often recognized with difficulty on account of the
colour of their blood corresponding to the tint of the dise.
They are a little concealed at their emergence, but have a
nearly straight course. The veins lose their central reflection
as they pass down the sides of the swelling, and appear dark.
They may or may not present dilatation, indicative of
mechanical congestion. In the early stage of papillitis from
tumour, as a rule, they less frequently present dilatation than
in that from meningitis.

As the papillitis goes on, the swelling inereases, and becomes
often so great, that there may be a difficulty in seeing the
surface of the swelling by the direct method without the
use of a convex lens. The veins, as they curve down the
sides of the swelling, appear still darker and foreshortened,
and are concealed just beyond its edge in the adjacent
retina (P1. 1IL. 4, IV. 1, V. 6). The veins commonly now
present some enlargement, often considerable, and the
arteries are narrowed. They may be indistinet upon the
dise, being concealed by the tissue. The arteries are always
more concealed than the veins. The vessels are often lost to
view at the centre of the swelling (Pl. I. 6, IV. 3, V. 5),
although there may be a depression where they emerge.
This central depression 1s sometimes large, in conse-
quence of the neuritic swelling being chiefly located on the -
edge of the disc (Pl. VIL 1) a condition which has been
distinguished as “ perineuritis.” The swelling increases, not
only in height but in lateral extent, and partly displaces,
partly invades, the adjacent part of the retina, often having a
diameter two or three times that of the optic dise. There
are, however, rarely signs of any general disturbance of the
retina. Extravasations of blood may occur on the surface of
the swelling, and not uncommonly white, flake-like spots may
appear upon it, often concealing the vessels (Pl. I1I. 3, V. 1,
VI. 2). Ocecasionally a white spot is surrounded by a halo of
hemorrhage (Pl. VI. 2). Sometimes similar spots exist in
the retina close to the edge of the dise.

A large number of cases proceed no farther than this stage.
Signs of passive congestion of the veins may or may not be
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present. If not present before, they may be developed
during the subsidence of the neuritis, especially if absorption
of the inflammatory products cannot be obtained. Neurifis
of this stage may eclear completely (Pl. 1V.), the inflam-
matory products being for the most part removed, and
those which remain merely cansing a little increase of tissue
in the middle of the dise. The subsidence is marked by
a diminution in the height and extent of swelling, and in its
redness. At first it may appear somewhat more opaque
(PL VL. 4), but this becomes less as the swelling subsides. The
position of the edge of the choroid becomes appreciable, and
gradually clearer, first on the temporal, and then on the nasal
side. The dise has at first a  filled in ™ aspect (P1. VL. 5),
and both arteries and veins may be narrowed and partly con-
cealed on its surface. This is especially the case when the new
tissue-elements in the disc have been sufficiently abundant
to develope signs of strangulation during the inflammatory
stage (Pl. VI. 1 and VIII. 1). When this is not the case
as in PL. IIL. 5 and 6, IV. 1 and 2, the disc may rapidly
clear in the centre, as well as in the periphery, and the
physiological cup be quickly reproduced. Often, however,
white lines along the vessels indicate the remnants of preced-
ing inflammation (P1. IV. 2,11. 4), and the vessels may be a
little narrowed. Commonly, when the inflammatory swelling
has been marked, a disturbance of the choroid, near its edge,
leads to a narrow zone of atrophy adjacent to the dise
(PL. IV. 4).

‘Whether or not there are signs of mechanical eongestion i
the stage of neuritis just described, a further increase in the
inflammation is accompanied invariably with signs of com-
pression of the vessels, and strangulation of the inflamed
- papilla, with a rapid and intense inerease in the mischief.
The tumour formed by the swollen papilla becomes much
more prominent, and extends laterally in all directions, even
as far on the temporal side as the macula lutea. The form of
the swelling varies; sometimes it remains conical, but usually
the sides become steeper, and the top more or less flattened.
The sides may even overhang, so that the tumour has a fungi-
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form shape, and the vessels, as they pass over the side,
may be concealed by the edge of the swelling, and
reappear in the fundus in a different position. A good
example of this intense strangulated neuritis is figured at
FIESVELT.

The arteries are much narrowed and often altogether in-
visible on the swelling, being buried in its substance, and
appearing first in the retina, a little distance from its edge.
The veins, also, are often concealed on the dise, at least in
part, but some of them are usually visible towards the edge
of the swelling, and are at first greatly distended. When
the amount of swelling is extreme, all the vessels may be
concealed, as in P1. VI. 1. Hoemorrhages are frequent and
extensive, and are commonly situated on the edge rather than
on the surface of the swelling (Pl. VI. 1 and VIIIL 1).
The overhanging edge may be infiltrated with blood. The
veins may be concealed beyond the edge of the swelling, and
often present many curves and twists, sometimes corkscrew-
like from their elongation. The tint of the strangled
swelling is usually a full red, mottled and streaked from en-
larged vessels and small extravasation. The striation due to
the nerve fibres is commonly lost. The retina adjacent is
often the seat of hemorrhages which may extend along the
vessels from the dise. Not unfrequently secondary changes
oceur in the retina over a wide extent. Haemorrhages usually
striated and situated in the nerve-fibre layer, may be scattered
over the whole fundus (Pl. VI. 1). The veins are often
distended, and may be tortuous for a long distance from the
dise. The ultimate distension of the veins may be as great in
the papillitis which succeeds a descending neuritis (see PL
XVI. 3), as in that which is supposed to be limited to the eye.
The retina may, in rare cases, present areas of opacity, diffuse
and cloudy, or localized and white, and often occurring along
the course of the vessels (P1. VIII. 1),

Sight, if not previously lost, fails entirely, and often very
rapidly, during the stage of strangulation. The time taken
for the development of these changes varies within wide
limits. A meuritis may remain for months and even years in
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the slighter stage, or most intense strangulation may be de-
veloped in a few weeks,

Subsidence of Newritis.—The gradual subsidence of the
slighter degrees of neuritis has been already traced. In the
more intense forms, in which strangulation has ocewrred, the
stage of subsidence presents certain peculiar features. The
venous distension gradually lessens after the strangulation has
existed for a time, and the veins may become narrow before
other signs of strangulation subside. In Pl. VI. 1, they are
much smaller than in the earlier stage of strangulation shown
in P1. VITI. 1. This is probably because the compression of
the arteries becomes sufficient to lessen the blood-supply to
such an extent as to permit the veins to recover nearly their
normal calibre. When the strangulation is less intense, the
commencement of subsidence may be attended with an
imerease in the mechanical distension of the veins, and in
increased narrowing of the arteries. The redness of the
swelling lessens, hwemorrhages, as a rule, cease to oceur,* and
some of the blood, already extravasated, disappears. The
tumour lessens in height and in extent, and, if fungiform,
again becomes conical (Pl. VI. 3.) The highest portions of
the swelling gradually become pale, the sloping sides and
adjacent part of the retina presenting a darkish discoloration,
and the eentral pallor passing very gradually into the lateral
redness (Pl IL. 1, IV. 5, V. 6, VL. 3.) The centre of
the swelling soon presents a distinet depression from which
the vessels emerge, often concealed by whitish tissue. Over
the swelling the course of the veins is more distinet. The
arteries are still often concealed, their more rigid, straight
course having caused them to be buried in the new tissue
more deeply than the veins, which were pushed up before it,
and the paler tint of the arteries also renders them less con-
spicuous. The concealment of the veins beyond the edge of
the dise is even greater than it was before, in consequence of
the curve of the inelastic vessels into the retina being increased
as the swelling subsides (PL. VL. 4 and 5.) Slowly the

* Very rarely fresh hsemorrhages form adjacent to the papilla during the
stage of subsidence, as in PL VI 4.
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pallor inereases and the swelling lessens, the constrietion of
the vessels even increasing, the changes being due to the
cicatricial eontraction of the newly-formed tissue. Oececasion-
ally, when large vessels appear on the papilla during the
neuritis, these become tortuous, and gradually disappear
during subsidence (Pl. IV. 5). As the white area narrows
to near the limits of the dise, the edge of the choroid and
sclerotic appear, dimly at first (Pl. VL. 4, left edge), then
more distinetly. The dise has a white “ filled-in " look (Pl.
VI. 5, VIIL 2), the vessels are constricted, and it is very
long before any central depression 1s developed on the dise,
although ultimately the contraction of the fibrous tissue, as
in other cicatrices, proceeds to an extreme degree, and the
dise may again become hollow (PL IV. 6). The lamina
cribrosa 1s, however, usually permanently veiled, an important
differential character of this form of atrophy. The choroid
18 usually disturbed near the dise, and a zone of irregular
choroidal atrophy is left, causing the disc to have irregular
edges, but this zone is not always proportioned to the amount
of inflammatory disturbance, and if slight the dise may ulti-
mately come to have a clean cut edge. At first the dise is
usually very white, rarely grey with white lines along the vessels
(PL II. 2, upper half). When it has reached the retinal level,
however, although it may appear white to the indirect image,
a faint grey tint is usually perceptible on direct examination,
and as the contraction increases this grey tint becomes more
marked, and the ultimate appearance of the dise is usually
distinectly grey to direct examination, although often white to
indirect examination. Very rarely inflammation may subside
irregularly, clearing from one part of the dise, while the
other still presents the characters of neuritis (P1. IL. 2).

The retina undergoes certain changes during this period of
subsidence. Heemorrhages upon it usually are soon absorbed,
but sometimes undergo transformation into spots of pigment.
Some extravasations lead to the formation of white spots in
the retina. This is especially the case near the dise, where
the nutrition of the retina is always a good deal disturbed by
the adjacent inflammation. These white spots, which depend
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on fatty degeneration, either of fibrin or of the retinal
elements, and persist aifter the blood has been removed,
commonly originate close to the borders of the neuritic
swelling ; but as the latter subsides and contracts, they are
left behind, and are often one or two dises breadth from the
edge of the sclerotic ring, and they may then puzzle the
observer from their resemblance in character and position to
the spots of albuminurie retinitis. A group of such spots,
midway between the dise and macula lutea, is seen in Pl
VI. 3. The degenerative changes which occur when the
neuritis is very intense, and the swelling wide, may leave an
appearance strikingly similar to that of the albuminurie
affection. If the swelling approaches the macula, degene-
ration occurs among the radiating fibres of the fovea centralis,
identical in appearance, and probably in nature, with those
which in renal disease form the familiar stellate figure around
the macula. A striking instance of this is shown in Pl
VIIL 2. The distinction, as will be subsequently explained,
consists mainly in the evidence the dise affords of a consider-
able antecedent neurifis. Irequently, as the retina becomes
atrophied, slight pigmentary deposit takes place in it,
especially around the macula lutea, and sometimes the
atrophy is accompanied by wide-spread slight disturbance of
the choroidal pigment, probably only that of the epithelium.

‘When a neuritis has lasted a long time, and the veins have
been for long stretched over the swelling, they may be so
permanently elongated that the subsidence of the neuritis,
instead of being attended with a diminution in their tortuosity,
is accompanied by an increase in their curves. This is shown
in Pl. VI. 4 and 5, in which also a very rare circumstance
is presented—the occurrence of recent extensive heemorrhages
during the stage of subsidence.

Second Attacks of Neuritis.—I1f a disc has become com-
pletely atrophied it is never again the seat of inflammation.
‘When, however, atrophy is partial or absent, in rare cases two
attacks of neuritis may occur. In one case, for instance, a
patient suffered without doubt from a cerebral tubercle, and

died from an attack of tubercular meningitis. The former
K
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had probably become quiescent, and the neuritis which it
caused subsided, leaving partial atrophy. The dises again
became swollen and obscured with the symptoms of menin-

gitis. A second slight attack of neuritis occurred also in
Case 15.

Parnorocrear. Axvaromy.—In the condition deseribed as
congestion with cedema, the mieroscope reveals less promin-
ence than was observed during life, because the swelling
depended on distended vessels and effused serum. The
nerve fibres are separable with abnormal readiness, and
are divided by spaces which during life were -occupied
by serum (Pl. XV. 8). The fibres themselves may present
slight varicosity. There is mno increase in the conmective
tissue elements, and there are no products of degeneration
of the nerve fibres. The retina is normal to the edge of the
choroid, its nerve-fibre layer being alone increased in thick-
ness by the conditions mentioned as causing the swelling of
the papilla. Sometimes the retinal layers may be displaced
outwards a short distance.

In the stage of developed neuritis (Pl. XIIT.—XVI.) the
microscope usually reveals a considerable swelling, often
two or three millimetres above the level of the choroid.
There is usually a central depression, often larger and deeper
than the ophthalmoscopic examination suggested. The
swelling may be very distinet to naked eye examination (Fig.
6, p. 53), and heemorrhages may be seen upon it. Thus, mere
inspection of the fundus atter removal may show the previous
existence of papillitis. The swelling is due to several con-
ditions, the relative degree of which varies much in different
cases :—(1) The vessels, large and small, are distended with
blood (Pl. XIII. 6). (2) Spaces between the nerve fibres
sometimes indicate the persistence of cedema. (5) Many
nuclei are seen, some of which are lencocyte-like corpuscles,
most abundant around the vessels, which may be encrusted by
a thick layer (Pl. XIII. 6, XV. 1), and sometimes grouped
into dense masses (Pl. XII. 5). Similar corpuscles lie in
greatly inereased numbers between the bundles of nerve fibres.
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Some of these are nuclei belonging to a system of connective
tissue fibres which run at right angles to the nerve fibres
(indicated in Pl. XIII. 6 and XIV.6). These fibres may bhe
themselves swollen (PL XV.9). (4) The nerve fibres present
changes, which contribute, in varying degree, to the production
of the swelling. They are irregularly thickened, and the
enlargements may be varicose, moniliform, or knob-like (Pl
XV. 11), often containing granules or fatty globules from
degeneration of the myelin. The swellings may attain a large
size, as in the accompanying figure (Fig.5). Free aggregations

Fig. 5.—Degeueration of Nerve Fibres, from the substance of an inflamed
papilla in a case of tumour of the lower part of right middle cerebial
lobe. Highly magnified. (After Pagensteclier and Genth.)

of fatty globules and granules may also be found, commonly

enclosed in a cell wall (PL XVI. 2). They may assume a

colloidal appearance (“corpora amylacea.””) Many of these

are simply the detached degeneration-swellings of the-
nerve fibres. They are best seen in glycerine preparations.

These products of degeneration give rise, by their aggre-

gation, to the larger white spots seen with the ophthalmoscope.

Other spots are due to aggregations of leucocytes.

The vessels may have their walls thickened by nucleated
tissue, and sometimes by a clear, finely fibrillated substance
(Pl. XIV. 7). The vessels do mot usually present any
evidence of compression in the sclerotic ring, but commonly
appear to be narrowed, often considerably, in the thickest part
of the swelling, and the veins are again enlarged as they pass
down the outer sides (Pl. XIIL., XIV.). The veins are

usually very large, the arteries narrow. The former, after
E <
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curving down the sides of the swelling, descend into the
substance of the swollen retina, even into the nuclear layers,
and rise again into the layer of nerve fibres. Sometimes two
such curves may exist (Pl. XVI. 1). The retina is dis-
placed from the edge of the choroid often as far as a
millimetre from the sclerotic ring. Its layers at the com-
mencement usually present considerable change. The nerve-
fibre layer is thickened by a slighter degree of the changes
which cause the swelling of the dise.  The nueclear layers
are increased in thickness and often blended together, and
the nuclei more or less separated and grouped into vertical
columns by the displaced fibres of Muller (Pl. XV. 1). The
retina may present (as here) slight curves due to its displace-
ment, most marked in its outer (deepest) layers, and effecting
detachment of the retina, the space between the bacillary
layer and choroid being occupied by serum. These curves
may be visible with the ophthalmoscope as narrow, pale lines,
parallel to the edge of the papilla (P1. I. 6, VIL 1).

The pigment-epithelium may persist up to the edge of the
sclerotie, or it may disappear from the area from which the
retina has been displaced (Pl. XVI. 1). Often the choroid
undergoes atrophy close to the edge of the sclerotic.

The changes in the papilla always become much slighter at
the sclerotie ring, and often appear to cease there. Commonly,
however, large numbers of nuclei lie among the nerve bundles
in and just behind the lamina eribrosa. The sclerotic ring
may appear distended, the nerve tissue occupying closely its
funnel-shaped area. The appearance of distension is partly,
if not entirely, due to the shape of the ring, as may be seen
by comparing Pl. XIIT. 5 with Pl. XVI. 1. In the
latter the appearance of excavation of the edge of the selerotie
is present on the right side only, and an interval exists
between it and the nerve fibres, oceupied only by the fibres of
the lamina cribrosa.

The sheath of the optic nerve is often distended with
fluid, sometimes slightly, sometimes considerably. The dis-
tension is greatest a short distance behind the eye, and
narrows close to the sclerotie, having thus a pyriform shape
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(Fig. 6). In cases of old neuritis the sheath may be found
flaceid, having evidently been distended at a previous time.
Microscopically the mnerve may appear normal, the nuclear
increase near the lamina cribrosa gradually ceasing. More
commonly the nuclei are increased in quantity throughout
the nerve, and the trabecule may be thickened and the
vessels distended (P1. XTIT. 8 and 9). The inner sheath also

Fig. 6.—Posterior Segment of Eyeball and Optic Nerve (from a case of
chronic traumatic meningitis), showing the distension of the sheath
of the nerve and the swelling of the papilla. (Natural size, after
Pagenstecher and Genth.)

may be crammed with nuclei, and the connective tissue

between the inner and outer sheath increased. The nerve

fibres may present evidence of degeneration. These changes,
slight or considerable, may often be traced back as far as the
chiasma, in front of which they are sometimes much more
intense than anteriorly, and most intense near the surface
of the nerve, especially in cases of meningitis,—evidence of
extension of inflammation from the meninges. An in-
crease of nuclei may sometimes be traced into the chiasma,
and even into the optie tract (Pl. XIV. 5), where they may

even be aggregated into * miliary abscesses ” (Pl. XVI. 4).

The anatomical changes which correspond to the progress-
ive subsidence to atrophy are—the diminution of the cellular
elements in the papilla, probably, in part, in consequence of
their transformation into fibres. The products of the degene-
ration of the nerve fibres are slowly removed. Ultimately
the substance of the papilla appears to consist of a felty mass
of interlacing fibres sprinkled with nuclei, in which at last
scarcely any indication of nerve fibres is to be traced,
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Symrroms.—These may be, when the inflammation is of
moderate intensity, entirely absent. Vision may be unim-
paired—acunity and colour-vision perfect, and the field unre-
stricted. Amn increase in the size of the blind spot may usnally
be ascertained by mapping it out with the perimeter, but of
this the patient is unconscions. The degree of neuritis which
may exist with no impairment of acuity of vision, is remark-
able. In the cases shownin PL. I. 4, 6, II1. 5,1V. 1,3, V. 1, 2,
VI. 4 and 5, when the drawing was made, the acuity of vision
was scarcely or not at all impairved. It is often said that

B

1’. i

r]
i

T

Fig. 7.—Diagram of the Field of Vision in a case of subsiding optic
neuritis in cerebellar tumour, left eye.—The outer boundary of the
figure is the limit of the average mnormal field. Vision was lost
in the shaded area, preserved only within the inner line around the
fixing point, the position of which is indicated by the asterisk.

“ descending neuritis” causes much earlier affection of sight
than limited intra-ocular papillitis. Dut acuity of vision may
be unimpaired even with a considerable degree of descending
neuritis. In more intense cases, however, sight is impaired or
lost, and this constitutes the chief symptom of optic neuritis.
Photophobia may oceur in simple congestion, but is practically
unknown in neuritis. Pain in the eye is very rare. Pain in
the head may occur in cases of apparently idiopathie papillitis.
It 1s, of course, a very common accompaniment of symptomatic
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inflammation, but is then generally to be accounted for by
the intra-cranial disease.
The affection of vision usually oceurs in one eye before it

Fig. 8.—Diagram of Field of Vision in a ca=e of unilateral optic neuritis :
limitation above only (Case 17).

Fig. 9.—Diagram of the Fields of Vision in a case of hemiopia and
double optic neuritis (Case 18). — The star represents the fixing
poiut, the dot the position of the blind spot. The outer boundary of the
shading is the normal limit of the field, the shading the area in which
sight was lost. There is seen to be loss of the whole right half of each
field, with concentric limitation of the left halves.

occurs in the other. It may come on rapidly or slowly ;
never instantly.  Sometimes the rapidity of its progress may
be great ; sight may fail completely in the course of a few
days.
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Restriction of the visual field usually accompanies con-
siderable change in the acuity of vision. It may be ex-
tensive, and often reaches its height during the stage of
subsidence. Only a small area around the fixing point
may remain, as in the diagram (Fig. 7), from a case of
subsiding neuritis in cerebellar tumour. Oceasionally the
limitation of the field of vision may be mrregular, one part
being more or less affected than the rest, as in Fig. 8, in
which the upper part only is restricted (Case 17). In some
cases a change in the field of vision, due to the intra-cranial
disease, may accompany the peripheral limitation due to
the optic neuritis, as' in the diagram (Fig. 9) of the

oo

Fig. 10.—Diagram of the Blind Spot (shaded area) in a case of optic
neuritis from intra-cranial disease (Case 9; Pl IV. 3).

fields of vision in Case 18, in which hemiopia, owing to the
intra-cranial disease, accompanied the peripheral limitation.
Not unfrequently there is marked peripheral amblyopia, and
a small object cannot be recognized in the periphery although
a large object, as the hand, is well seen. The increase in size
of the blind spot is proportioned to the size of the papillary
swelling. The accompanying diagram (Fig. 10) shows its
area in a case of optic neuritis figured in Pl. IV. 3 (Case 9).
It is a little, but not much larger than normal.

‘When there is distinct amblyopia there may be a defect in
colour-vision, and the latter may exist even when acuity of
vision 1s very little impaired. To this point Galezowski has
called special attention. The order of loss is sometimes (as
in atrophy, ¢..) that of the normal peripheral arrangement
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of the colour fields in the accompanying figure (Fig. 11), red
‘and green being lost before yellow and blue. In Case 20, for
instance, yellow was the only colour which could be recognized.
More frequently, however, the loss isirregular. Inthree cases
I have seen yellow alone lost. In Case 29 at one time, in one
eye, yellow was alone lost, and in the other eye yellow,

blue, and green were lost, red being seen, and recovery was in
the order of the fields, the yellow last. Now and then (as in

Fig. 11.—Diagram showing the Fields of Colour Vision in a normal
emmetropic eye on a dull day.® The fields are each rather smaller
than on a bright day. The asterisk indicates the fixing point, the
black dot the position of the blind spet.  (Usually the blue field is larger
than the yellow.) See the section on Atrophy of the Optic Nerve.

(ase 8) colour-vision may be little affected, even when there is

considerable peripheral limitation of the field of vision.

When sight is completely lost, the sensibility of the retina
to electrical stimulation may or may mnot be impaired. It
may be lost during blindness, and return with some recovery
of sight, as in Case 10.

It is very important to be aware, as far as possible, of the
mechanism by which sight is impaired, since the prognosis
must, in the main, depend thereon. The loss of sight which
oceurs in cases of idiopathic isolated papillitis is, of course,
due to the process which can be seen with the ophthalmoscope.

* T am indebted to Mr. Nettleship for the charts from which this
diagram was made.
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But the papillitis which oceurs in intra-cranial diseases may
be accompanied with loss of sight due, not to the intra-ocular
changes, but to mischief in the course of the optic fibres or in
the centres in which they are connected. The first point
to ascertain, therefore, is whether the amblyopia is due to
the intra-ocular changes or to mischief farther back. It is
not always possible to determine this point, but very often an
accurate opinion may be formed.

- Concomitant affection of sight from intra-cranial processes,
it may be thought, should be more frequent in cases of descend-
ing mneuritis, than in cases of supposed isolated papillitis;
because descending neuritis is due to, and involves, organie
changes in the optie path. This is true, but this distinction
does mot afford much assistance, because it is not often
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Fig. 12.—Diagram of the Fields of Vision in a case in which sight was
probably lost from pressure on the chiasma.—The shaded area indicates
the part in which vision was lost—viz., the temporal portions of both
ficlds, the nasal portions alone persisting.

that we can rely upon the ophthalmoscopic distinetion of
descending and isolated neuritis.

Amnother distinetion is derived from the manner in which
the loss of sight comes on. Blindness from optic neuritis
never comes on instantly ; it oceasionally, though rarely,
comes on instantly in concomitant brain disease. From optic
neuritis, however, as just stated, it may come on in the course
of two or three days. More important indications are
derived from the form in which sight is lost. A symmetrieal
hemiopic defect in the field (such as Fig. 9) means an
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intra-cranial cause ; an unsymmetrical lateral defect, especially
a loss of the temporal halves (as Fig. 12), commonly means
pressure on the chiasma, a very common cause of blindness
in these cases, the pressure being exerted by a distended
third ventricle. Complete loss of sight of one eye, and loss
of the adjacent half of the other field (as in Fig. 13) is pro-
bably of cerebral origin (Case 30). A peripheral restrietion
of the fields usually means damage in front of the optie com-
missure, and, in most cases of intra-ocular neuritis, damage
from the visible changes. A central scotoma is observed -
only when there is a conspicuous lesion at the macula lutea.
Lastly, important assistance is derived from the degree of
mtra-ocular damage—is it sufficient to account for the loss of
sight ? The question is one difficult in many cases to
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Fig. 13.—Diagram of the Fields of Vision in a case of loss of sight from
disease of the right cerebral hemisphere.—Loss of the whole of the
left field and of the left half of the right, with a little peripheral defect
on the temporal (right) side.

answer, and an approximate answer can only be given,
-afforded by a knowledge of the conditions on which the
loss of sight, in these cases, depends. The study of intra-
ocular neuritis in relation to affection of sight makes it pro-
bable that vision may suffer in two ways, apart from the
involvement of the retina. The first is damage to the nerve
fibres by the process of inflammation around them. We
know that acute inflammation has a tendency to stop the
conducting power of nerve fibres, apparently by some direct
damage to their finer structure, and that the subsidence of
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the inflammation may be followed by a recovery of function.
The second is by pressure on the fibres, by the produects of
inflammation. This occurs both during the inflammation
and while it is subsiding. During subsidence, the newly-
formed elements are undergoing a transformation into con-
tracting fibrous tissue. A similar compression probably also
oceurs during the height of the inflammation, from the
excessive amount of tissue produced, because at that period
loss of sight may often be observed to coincide with a marked
increase in the “ strangulation ” of the swollen dise. Damage
to vision from compression of the fibres during subsidence of
the neuritis is very common and very serious. It may cause
considerable damage to sight, which has been unimparred by
the active neuritis, and it constantly succeeds and intensifies
“impairment by inflammatory compression during the active
stage. The amblyopia, which occurs during the height of
the inflammation, may lessen as the inflammation subsides,
and be again renewed by the contraction of the new fissue
as the subsidence of the swelling advances. The latter con-
stitutes by far the greatest danger, because the contraction
which causes it continues, and increases for a long time, and
the amblyopia due to it usually continues and increases until,
and even after, the disc has reached its normal level. The
progress of the amblyopia from this cause may, however, be
interrupted by the recovery of fibres damaged during the
active inflammatory stage, and when the amount of permanent
tissue element formed is small in proportion to the irritative
changes in the disc (as in many cases of syphilitic disease
duly treated), a considerable inflammatory amblyopia may
clear away and be followed by very slight consecutive defect.
The latter is usually more or less permanent, but, after it has
reached its height, considerable subsequent improvement does,
in some cases, slowly occur.

Not unfrequently after a mneuritis has subsided, with or
without impairment of vision, a further loss of sight, complete
or incomplete, may oceur from intra-cranial causes without
any fresh ophthalmoscopic appearances, as in Case 6. It will
thus be seen that a considerable disparity between the degree
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and course of the papillitis indicates the influence of retro-
ocular, probably intra-cranial, mischief. A good illustration
of this is afforded by Case 17 (Pl. VII. 1 and 2) in which
the papillitis was unilateral, the other eye presenting normal
characters throughout; but the sight of both eyes failed
after the subsidence of the papillitis.

Cavses.—The most common causes of optic neuritis are
encephalic diseases, and of these tumour is incomparably the
most frequent. Neither the nature, size, nor the seat of the
tumour appears to exercise much influence on the occurrence
of neuritis. The next most frequent cause is certainly menin-
gitis, and then come abscess of the brain, hydatid disease of
the brain, and softening of the brain from vascular obstrue-
tion. In some cases, as in Case 27, it appears to result from
an irritative process in the brain, revealed only by the micro-
scope. It also results, in rare cases, from diseases of the upper
part of the spinal cord. Other causes, outside the nervous
system, are — albuminuria, lead poisoning, certain febrile
diseases, and blood states. It may oceur as an idiopathie
affection, without obvious exciting cause, or from disturbances
of menstruation, ansemia (especially from loss of blood) or
exposure to cold. In all these cases it is, as a rule, double;
now and then, in cerebral disease, and after acute febrile
diseases and loss of blood, it may be single. Unilateral optic
neuritis may result from mischief in the posterior portion of
the orbit —inflammation or growth invading the optiec nerve.

In the general diseases, such as albuminuria, lead poisoning,
angemia, &c., optic neuritis is often associated with encephalie
symptoms. In Case 28 of lead poisoning (Pl. VIIL. 6), the
neuritis was associated with great mental excitement, and so
also in Case 36 of albuminuria (Pl. IX. 2), while in the
similar case figured in Pl. IX. 3 (Case 37), intense headache
was present. It seems probable that, in these cases, either
the cerebral disturbance is concerned in the production of
neuritis, or the neuritis and cerebral disturbance may be
the indication of a general effect of the toxemia on the nerve
tissues.
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DuraTion.—The duration of optie neuritis varies very
much in different cases. The cases of most rapid course may
reach their height in two or three weeks, maintain it for about
the same time, and then subside. These are of two classes—
the most trifling and the most severe. The former are, for the
most part, those which depend on an ocular condition, such
as hypermetropia, or upon a cerebral condition which soon
subsides, such as a transient attack of meningitis, syphilitie
or serofulous disease, which is influenced by treatment before
the neuritis reaches its height. Now and then, however
(as in Case 15), a neuritis rapidly subsides, although the
cerebral disease progresses. DBut this is the rare exception.
In these transient cases the subsidence may occupy the same
time as the development—two or three weeks—and be com-
plete; so that at the end of six or eight weeks the dises are
again normal. In some very intense cases, such as the case
of apparently idiopathic neuritis, figured in P1. VIIL, the
development of the affection may be equally rapid, an intense
degree of swelling being soon attained, and subsidence com-
meneing in a few weeks. In these cases, however, the retro-
cession of the neuritis is always slow, and commonly oceupies
many weeks; often months pass before the edges of the disc
are again perceptible.

On the other hand, the course of neuritis may be so chronie
that months, even a year, may pass without the least change
in the condition of the dises being perceptible. Cases 25,
24, and 26 are instances of this. Most cases of this extreme
chronicity that have come under my observation, have ac-
companied symptoms of brain disease, which were not, in
themselves, suggestive of “ coarse ™ brain disease, tumour, &e.
In other cases an equally chronie neuritis may aeccompany
tumour. That shown, for instance, in Pl. V. 1 and 2, pre-
sented no alteration, tested by comparison with the drawing,
for eighteen months, and two years later was still marked,
the red, congested half being similar in area, although on the
clearer half the disc was seen to be grey, and sight was lost.
It is to be noted that in this case the symptoms of tumour,
althoughintense,also progressed very slowly, and the chronicity
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of the neuritis probably may be taken as an indication of
chronicity of the cerebral disease. The converse proposition,
however, that all forms of very chronie brain disease entail a
chronic form of neuritis, does not, by any means, hold good.

In most cases the duration of neuritis is intermediate
between the extremes mentioned, reaching its height in
a month or two, and often remaining for some weeks or
months with little change, and then subsiding. A rapid
strangulation usually precedes subsidence at no long period,
the products of inflammation perhaps checking the inflamma-
tory process.

Tue Revarox or  Opric Nevritis 1o ExNceEpHALIC
Disgase.—The first definite theory of the mechanism by
which intra-cranial disease acts was put forward by Von
Graefe in 1859,% and further developed by him in 1866.+ It
was founded on the observation that in some cases of infra-
ocular neuritis, with hseemorrhages, in cerebral tumour, no signs
of inflammation were perceptible on naked eye examination in
the trunk of the optic nerve; whereas in a case of meningitis
in which the ophthalmoscopic changes had been less intense,
inflammation of the nerve trunk was found by Virchow—
inflammation which was naturally assumed to have been com-
municated to the optic nerve from the inflamed meninges, and
to have descended the nerve fo the eye. This condition Von
Graefe designated “descending neuritis,” and gave as its
characteristics a slight degree of change in the dises and a ten-
dency to invade the adjacent retina. On the other hand, the
cases of tumour, with great intra-ocular change, heemorrhages,
&e., and no evidence of inflammation in the optic nerve trunks,
he explained by the theory that they were due to the effects,
in the circulation of the eye, of the increased intra-cranial
pressure, which he assumed to be invariable in these cases,
and to obstruct the return of blood from the eye by com-

* In a communication to the Société de Biologie of Paris in November,
1859 (* Gazette Hebdom.,” 1859}, and more fully described in the ¢ Avch.
f. Ophth.” vii. 1860, pt. 2, p. 58.

+ % Arch. f. Ophth.,” xii. p. 100,
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pressing the cavernous sinus. He suggested further that this
mechanical effect was greatly intensified by the unyielding
character of the sclerotic ring, which would act, he assumed,
as a multiplier of the mechanical obstruction. In accord-
ance with this view he applied to the condition of dise
met with in these cases —considerable swelling and hemor-
rhage and vascular distension—the term * stanungs-papilla ™
(stauung, a damming back) in distinction from the * descend-
ing neuritis.”” In this country, by the suggestion of Dr.
Clifford Allbutt, the term * choked dise’ has come into use
as a synonym for “stauungs-papilla.”

It was soon pointed out as strange that an actual
inflammation should result from a mechanical congestion, and
as still more strange that the inflammation thus exeited
should remain limited so nearly to the papilla. But graver
difficulties awaited this theory of the “stauungs-papilla.” It
was soon found that the ophthalmoscopic signs of the two
forms of neuritis could not always be relied upon. The con-
dition supposed to be characteristic of descending neuritis was
discovered, in some cases, to be but the first stage of that sup-
posed to indicate mechanical obstruction. It was found, also,
that in cases in which the character of one of the two forms
was clear, the necropsy showed the case to be really one of the
other variety. Cases of this character were frankly published
by Von Graefe, although he still held that the distinetions
were, in the majority of cases, accurate, and the supposed
mechanism of the stauungs-papilla effective. This theory,
however, was destroyed in its substantive form in 1869 by the
demonstration by Sesemann®* that the communication between
the superior orbital and the facial vein was so free that the
effect of pressure on the cavernous sinus was at once relieved,
and did not cause more than a very transient fulness of the
retinal veins, and that even obliteration of the cavernous sinus
caused no intra-ocular changes. This has since heen well
corroborated, as an observation of Mr. Hutchinson’s in which
no distension of the retinal veins was produced, although the
cavernous sinus was completely obliterated by the pressure of

# & Reichert u. Du Bois Reymond's Archiv.,” 1868, p. 154.
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an aneurism. It has, indeed, been said that the openings
from the orbital into the facial vein are often larger than the
communication with the cavernous sinus.

It was discovered by Schwalbe * that the subvaginal space
around the optic nerve is, at the optic foramen, continuous
with, and can be injected from, the subdural space around the
brain. This gave significance to some earlier observations of
Stellwag von Cariont and Manzi that the sheath of the nerve
may be distended in optic neuritis from tumour and menin-
gitis. The two facts suggested to Schmidt§ that intra-cranial
pressure may influence the intra-ocular termination of the
optic nerve by this mechanism, since, as already deseribed,
the distension of the sheath is greatest just behind the globe.
The theory received support from Manz,l who showed how
frequent distension of the sheath is in optic neuritis, and
believed it to be invariable in cases of increase of intra-cranial
pressure or increase of subarachnoid fluid. He urged that
the simple pressure on the nerve and vessels might cause the
intra-ocular changes, and endeavoured, by experiment on
animals, to demonstrate the effect of the vaginal distension.
Injections into the subdural space passed into, and distended,
the sheath, and caused fulness of the retinal veins, and in some
cases transient redness and swelling of the papilla.

Schmidt, however, found that a coloured liquid injected
into the sheath passed into lymph spaces in the nerve at the
lamina eribrosa, and he suggested that neuritis is pro-
duced, not by the simple pressure outside the nerve, but hy
the influence, perhaps irritation, of the liquid passing into
these lymph spaces. The theories of Schmidt and Manz have
been largely accepted in Germany as affording the most
satisfactory explanation of the origin of optic neuritis.

It was suggested in 1863 by Dr. Hughlings Jackson, that
intra-cranial tumonr causes optic neuritis by its irritating effect,

* & Centralblatt £f. Med. Wiss.,” 1869, p. 465.  Arch, f. Mikroskop.
Amnat.,”” Bd. vi. 1870, p. 1.

T ¢ Ophthalmologie,” vol ii 1856, p. 617.

i “* Zehender's Monatsbl.,” wvol, iii. 1865, p. 251.

§ Of Marburg, now Schmidt-Rimpler. ¢ Arch. f. Ophth.,” vol. xv.
1869, p. 193.

| “IDeutsch. Arch. f Klin. Med.,” vol. ix. 1871, 339.
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acting asa “ foreign body,”* and this view was supported a
little later by Brown-Sequard, who compared the origin of
neuritis in intra-cranial tumour to the production of atrophy
of the optic nerve from a distant source of irritation. It
was formulated by DBenediktt in 1868, by aseribing the
mechanism to the vaso-motor nerves, and it is generally
known, somewhat inaceurately, as his theory.f This view
assumes that the tumour acts as a source of irritation which
has a reflex influence through the vaso-motor nerves upon the
optic dise, leading to its inflammation. It has been aceepted
by some authorities as satisfactory, but rejected by most
writers on the grounds stated by Leber§ as involving a
mechanism not known to exist, and a complex relation
of the optic nerve to all parts of the brain difficult to con-
ceive; and by Clifford Allbutt, on the ground that he has
failed to find around tumours the signs of irritation. The
theory is, however, still held by Dr. Hughlings Jackson
as that which best explains the phenomena of neuritis. Dr.
Jackson has always urged that the occurrence of optic neuritis
is not related to increased intra-cranial pressure. Lastly,
Gralezowski believes that neuritis is always descending, main-
taining, contrary to most observers, that the intra-ocular
change is in all cases the visible manifestation of an in-
flammation propagated by continuity from the brain.
This remarkable difference of opinion regarding a fact so
fundamental, is a striking proof that much more careful
observation is needed of the conditions of origin of optie
neuritig, the pathological changes which can be traced in it,
and the allied conditions in which it does not arise, before
an adequate theory of its causation can be framed, or any
effective distinction into varieties can be made. The follow-
ing considerations are intended rather to further this end
than to establish any definite theory of its causation.

# ¢ Oph. Hosp. Rep,” vol iv.  + “ Allg. Wien. Med. Zeit.” 1568, No. 3.

T Schneller, in 1860, put forward a similar theory when he suggested that
some retinal changes in intra-cranial disease might be due to a * primary
affeetion of the centres of those nerves which regulate the course of the
blood in the ocular vessels.””—< Arch. f. Ophth.,”” Bd. vii. 1860, I. p. 71.

§ In “Graefe u. Saemish’'s Manual,”’ Bd. v.
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The first point to be borne in mind is that optie nenritis
limited to, or at least most intense, in the optic papilla, may
occur without any obvious eranial or cerebral disease. The
intense neuritis shown in Pl. VIII. 1, was apparently a
primary papillitis involving the retina only secondarily, and
oceurred in a patient in whom no symptom of cerebral disease,
save some headache, could be detected during two years she
remained under observation. The neuritis reached its height
in about a fortnight from its commencement, a rapidity which
is seen in neuritis from intra-cranial disease only in the most
acute cerebral affection; a circumstance which, with the
absence of cerebral symptoms, quite excludes, I think, the
supposition that there existed intra-cranial disease. Irom
these considerations it seems to follow that the intra-ocular
termination of the optic nerve is a structure, for some reason
which we do not know, peculiarly prone to suffer inflamma-
tion. The common localization of the inflammation to the
papilla points also to the same fact.

The facts of medical ophthalmoscopy certainly make it
difficult to connect papillitis with increase of infra-cramial
pressure. If we consider the cases in which intra-cranial pres-
sure is raised to the highest point it ever reaches—chronie
hydrocephalus-——we find optic neuritis the rare exception,
and, when it occurs, never intense. The difficulty cannot be
met by attributing it to the slowness with which the pressure
18 raised, because the growth of many tumours which by
themselves cause intense optic neuritis is equally slow.

On the other hand, as I have many times seen, in cases
of tumour with neuritis there may be no sign of increased
intra-cranial pressure during life or after death. * In the cases
of vast tumours the optic neuritis does not differ from that
caused by small tumours at the vertex of the brain, which
cannot exercise any pressure of consequence on the base.
The neuritis runs through its stages, and the swelling of the
dises subsides, although the intra-eranial pressure goes on
inereasing.”* There may also be signs of inereased pressure

#* Hughlings Jackson: Lecture on Optic Neuritis, “ Med. Times and
Gaz.,” 1871.
F 2
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in tumour without optic neuritis. Dut while pressure upon
the eavernous sinus cannot be regarded as the cause of neun-
ritis, its effect on the retinal vessels cannot be altogether
excluded. Experiments show that a quickly induced in-
crease of pressure within the skull causes a transient disten-
sion of the retinal and papillary vessels. In tubercular
meningitis (g.2.) Dr. Garlick’s careful observations® have
shown that, while papillitis 1s not—fulness of veins is related
to an increased intra-eramial pressure.

To what is the distension of the optic sheath related? It
is certainly very frequent in cases of optic neuritis. It is not,
however, as has been alleged, invariable, either in cases of cere-
bral tumour with optie neuritis, or in econditions of increased
intra-cranial pressure. It may be absent in tumor eerebri with
characteristic neuritis—for instance, in Case 16 a large glioma
of the right frontal lobe, with hsmorrhage into it, was
attended by optic neuritis, but with no distension of the
sheath. It may be absent in tumour with internal effusion.
Gireat distension of the lateral and third ventricles was caused
in Case 3 by a tumour near the corpora quadrigemina ; there
was optic neuritis but no distension of the sheaths. (In hoth
these cases, however, the meuritis was found to have been
“descending.”) In Case 21 of old neuritis, due to a tumounr
occupying the whole of the third ventricle and interpeduncular
space, and extending in front of the optic commissure and
causing enormouns distension of the lateral ventricles, the optie
sheaths carefully examined in situ were quite empty. They
were loose and had evidently been much distended. This case
suggests that pressure at the base of the brain may even be
incompatible with continued distension of the sheath. In
tubercular meningitis, again, the condition to which the dis-
tension of the sheath appears to be related is not distension
of the ventricles, or increased intra-cranial pressure, but
inerease of the subarachnoid fluid, and it bears in this disease
certainly no relation to the occurrence of neurtis. Of six
cases with changes in the papilla, in which the state of the

* Recorded in a paper lately eommuniecated to the Medical and Chirurgical
Society.
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optic sheaths was carvefully noted by Dr. Garlick, in four, in
which exeess of subarachnoid fluid was absent, the sheath
was normal, although in several there was great distension
of the ventricles, while in the remaining two cases, in which
there was an excess of subarachnoid fluid, there was also
dropsy of the optic sheath. Moreover, the sheath is often
distended in the cases of senile wasting of the brain, with a
compensatory excess of subarachnoid fluid.

Of the frequent association of dropsy of the sheath and
optie neuritis there can be no doubt, but of the relation of one
to the other, little evidence has yet been adduced. Manz
admits that there are probably various kinds of effusion into
the sheath, and that all may not lead to newritis. It is
certain, too, that distension of the optic nerve may occur even
in meningitis without causing neuritis, as in a case recorded
by Dr. Broadbent. DBut such cases prove little, because the
duration of the dropsy may not have been sufficient for the
inflammatory changes to arise. It has been suggested that
the fluid may be formed in the sheath where it is found,
being prevented from passing to the eranium by the intra-
eranial pressure. If the sheath of the optie nerve is the
chief lymph channel by which fluid is conveyed away from
the eye—and the observations of Schmidt on its communi-
eation with lymph spaces at the lamina cribrosa render this
probable—its distension in optie neuritis, by fluid escaping
from the papilla, is intelligible. We want, therefore, to
know whether the sheath is distended in cases in which the
nerve is constricted at the optic foramen and the sheath is
closed. Unfortunately the point has not béen noted in the
few cases hitherto reported. Until these points are ascer-
tained the influence of dropsy of the sheath in causing
neuritis must remain doubtful. The occurrence of papillitis
without it, is of little significance, sinee in those cases
there may have been a descending neuritis. The facts
above mentioned saggest, however, that it is not the
«chief mechanism by which papillitis is produced. Dut, it is
probable that, although not the chief cause, it may still
exercise an important influence in leading to cedema in the
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spaces of the papilla which probably commumicate with the
sheath. . _

The study of eases of papillitis from tumour, early in
their history, lends, as far I have seen, little support to the
theory that their canse is any form of mechanical congestion.
Distension of veins and narrowness of arteries are not charae-
ters of the commencing papillitis of tumour, and do not
commonly appear until the neuritic process, swelling, &e., is
considerably developed.

In examining the trunk of the optic nerve behind the eye,
in cases of papillitis from cerebral tumour, I have found the
optic nerve to present traces of inflammatory change, inerease
of nuclei and trabecular conmective tissue, much more fre-
quently than has been stated by other observers. In not one
case examined could the -nerves be said to be in a perfectly
normal state. The significance of the changes is open to
question. They may possibly be regarded, in some cases, as
indications of an ascending neuritis. DBut in some they were
the most intense in the neighbourhood of the optic commis-
sure, and there was evidence that a neuritis had taken place
there by extension from the meninges. In several cases m
which this was most distinet, the change in the optic nerve,
mid-way between the commissure and the eye, was so slight
that it might almost have been passed as normal. The
extension to the merve was very distinet in two cases of
intra-cranial tumour appended. In one (Case 3) there was
distinet, although very slight, evidence of meningitis beneath
the orbital lobules, which had evidently, by the naked
eye and microscopic appearances, extended to the nerves.
In the other case the papillitis was considerable, and such
as is most-common in cerebral tumour (Pl XIV. 8). The
changes in the middle of the optic nerves were slight but
distinet (Fig. 9). In front of the optic commissure (Fig. 10)
the changes from old inflammation were intense. No sign
of meningitis was noted at the post-mortem examination.
There were, however, signs of old meningitis over the tumour
on the upper part of the frontal lobe. In this case it seems .
probable that descending neuritis had taken place, and that
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the link between the intense neuritis behind, and the intense
papillitis in front, was the slight change in the trunk of the
nerve. IHence it seems that a very slight amount of descen-
ding change may lead, in cerebral tumour, to an intense
papillitis.  With this case may be compared the facts of Case
27. Here the appearance of the papilla was declared by an
authority so decisive as that of My, Couper to be that of a
“choked disc.”  No tumour, meningitis, or mechanism for
“choking ”’ was, however, discovered within the ecranium.
But the trunk of the nerve presented changes very similar
to those in the case just mentioned, not, however, more
intense at its posterior portion. Similar changes were found
throughout the brain by Dr. Sutton, and it can hardly be
doubted, taking the symptoms and anatomical changes to-
gether, that a condition, which must be regarded as * chronie
irritation or inflammation ” affecting the brain, had passed
down the optic nerves and appeared as an intense papillitis,
with signs of strangulation, due to the compression of the
vessels within the papilla.

With these may also be compared the facts of Case 22
(PL. XTIV. Figs. 1—5). Here a similar condition of dise to
that in Case 3, but of greater intensity, was associated with
a similar condition of nerve, and the morbid state could be
traced into the optic tracts. '

It seems from these facts that (1) a descending neurifis
cannot be exeluded from an examination of a small portion
of the trunk of the nerve, and (2) that a change in the nerve
revealing itself as a very slight deviation from the normal,
may serve to convey a condition of irritation to the eye
sufficient to light up considerable papillitis.

These facts, and those above adverted to, suggest the
following eonclusions regarding the production of papillitis
i intra-cramal disease :—

That in cases of cerebral tumour evidence of descending
neuritis may be traced, much more commonly than current
statements suggest, while in cases of meningitis the evidence
of descending neuritis is almost invariable.

That the resulting papillitis may be, and remain, slight, or
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may become intense and present the appearances of mechanieal
congestion. The causes of this difference we do not yet know.

That such mechanical congestion does not, as a rule, result
from compression of the vessels in or just behind the sclerotic
ring, but always, when intense, from compression by inflam-
matory products in the substance of the papilla. It must not
be forgotten that an increase in the size of vessels may be of
reflex vaso-motor origin as in all inflamed parts.

That while slow inerease of intra-cranial pressure has no
effect on the retinal vessels, a sudden inecrease hinders the
escape of blood from the eye for a fime, and may intensify a
papillitis originating in another way.

That distension of the sheath of the nerve alone is probably
msufficient to canse papillitis, but may perhaps intensify the
process otherwise set up, leading to retention or angmentation
of fluid in the lymphatic spaces in the eye, fluid which may
In some cases possess an iritative quality.

In the cases, certainly raver than is commonly supposed, in
which no trace of descending neuritis can be detected, two
possibilifies may be borne in mind—(1) that the effect of a
siidden inereased intra-eranial pressure and of distension of
the sheath together may possibly be sufficient to set up papil-
litis, and (2) that a condition of irritation may be propagated
down the nerve which cannot be recognized by the miero-
scope, but which, reaching the papilla, may excite a papillitis.

The theory that the inflammation is the result of a reflex
vaso-motor influence depends for its support chiefly on the
absence of any other explanation. The only positive fact
adduced in its favour is that in which Dr. Hughlings Jackson
has often insisted, that neuritis occurs especially in conditions
m which there is such cerebral disease as may act as a
“foreign body.” If, however, papillitis is in many cases
unguestionably the result of a local mechanism (extension of
inflammation for instance), it is probable that it is the result
of some loeal mechanism in all cases, and a rigorous proof
that it is not so must be furnished before a vaso-motor
theory can be aceepted.

The only cases in which 1 have observed distension of veins
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to coincide with the early period of neuritis have been some,
not all, cases of tubercular meningitis, the condition in which,
as v. Graefe believed, descending neuritis, and not mechani-
eal congestion, occurs; and in 1t the distension 1s, as has
been said, related to imtra-cranial pressure. In the course
of a descending neuritis the distension of veins may be very
great, as I have several times observed both during life and
after death (Compare Pl. XVI. 3). In tumour the veins at
first and often throughout (when the neuritis does not reach a
considerable degree of intensity), are little above the normal
size, and present no tortuosities except those which are given
them by the prominence of the papilla. The great distension
of veins and narrowing of arteries occurs when the inflamma-
tion has reached a certain degree of intensity. This points to
the neuritic process in the papilla as causing the strangulation
by pressure in, and constriction of, the vessels. This view is
enfirely borne out by pathological investigation. I have
never been able to discover any evidence of constriction of the
vessels in the sclerotie ring or behind it. Their calibre here
is always uniform (see XIII., XTIV, XYV). This statement is
based on the most careful search for any evidence of such
compression in a number of cases of papillitis from various
intra-cranial diseases. In one case only was there an appear-
ance, of narrowing, and in this, from the unaltered course of
an adjacent vessel, it was evidently due to a slight alteration
in the position of the vessel at the spot, in consequence of
which the sections ceased to pass through its widest part. It
15 always in front of the sclerotie, in the substance of the
swollen papilla, that the vessels present conspicuous constrie-
tion, and are pressed upon and have their walls thickened
by new tissue (Pl. XIII., XIV., XV.). TFurther, the most
intense strangulation may ocenr in cases in which, as in Case
29 (Plate VIII. Fig. 1), there is reason to believe that there
18 no intra-eranial disease; and in Case 27, in which there was
no intra-cranial condition which could cause any mechanical
effect, the intra-ocular signs of constriction and mechanical
congestion were very marked.

Thus I think that the use of the term * choked disc ™ as
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significant of a supposed mechanism is to be deprecated in
the present state of our knowledge. The terms intra-ocular
neuritis, or papillitis, are pathnlngimlly accurate, and are
preferable until our knowledge of the ungm of the changes
is more definite.

Varieries.—The distinction drawn by v. Graefe between
“ descending neuritis 7 and the “choked dise™ has obtained
wide currency, and is commonly aceepted by English
ophthalmoscopists, although for the most part discarded in
Germany. It is, however, generally admitted that the
supposed distinctions cannot be universally relied upon, and
the facts already mentioned make it doubtful whether the
pathological basis of the distinction is correet. A long list
of supposed distinctive characters between the two varieties
is often given, many of which are certainly inaccurate. The
aspect of the dise varies very much in the same case at
different times ; at one time the characters may be those sup-
posed to be indicative of a descending neuritis, and at
another time those aseribed to the  choked dise.” Dut the
appearance in different cases is also frequently different
throughout their whole course. These various characters are
such, and the mtermediate forms are so numerous, that it is
exceedingly difficult to separate any varieties as special
“forms.” Some cases certainly present throughout cha-
racters which are regarded as those of descending neuritis—
g*s}_ru:,;iu,].l_}" slightness of swelling, a tendency for the changes

» be most intense in the peripheral part of the papilla,
le aving the centre little affected; absence of hamorrhages,
and t]m presence of white spots, isolated or about the
vessels, and a striation depending rather on conspicuousness
of nerve fibres than on vascularity. These changes are seen,
for instance, in Pl, I1I. 3 and 5, mul also of wider extent
and greater intensity in P1. VI. 2. On the other hand,
oreat swelling, with vaseularity and distended veins, such
as is seen in PL I 6, III. 4, I. 6, and still more in PL
V1. 1, characterize other forms. Dut PL. II1. 2 (descending
neuritis) presents many of the characters of the choked dise,
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while the changes in P1. V. 1 and 2, 3 and 4, slight as
they are, are in every case associated with the symptoms of
intra-cranial tumonur.

Until we know more of the relation between pathological
process and ophthalmoscopic appearances, it seems far better
to found any varieties purely on clinical characters, Of such
the following varieties have seemed to me the most marked.

1. Slight Papillitis, including the condition described above
as congestion with cedema, in which the changes are so slight
as to dim, but not obscure, the edge of the disc on indirect
examination, although it may be invisible, wholly or in part,
to direct examination (Pl. 1. 3, 4, I1I. 3, 5, V. 1, 2, 3, 4).

2. Moderate Papillitis.—Obscuration of the edge of the
dise, or of the affected portion, complete, even to indirect
examination ; swelling moderate, commonly reddish; veins
natural or large; sometimes white fissue about the vessels,
close to them or extending for some distance in the dise
s 86; TIT. 3, 1V. 1,3, V.5, 6, VL 2).

3. Intfense Papiilitis.—Great swelling ; veins at first large
and arteries small; many heemorrhages; retina often involved
by direct damage or by hsemorrhages. Always sueceeds a
slighter stage in which the evidence of strangulation may be
at first little marked (P1. VI. 1, VIIL 1).

The forms in which the changes involve the adjacent
retina are often termed “neuro-retinitis circumseripta ;”
and such wide-spread change as is presented in Pl. VIIIL.
1, although originating in the papilla, merits such a desig-
nation. But in most cases, even in such as PL VI. 1, the
retina only is affected which is adjacent to the papilla, or else-
where 1s the seat of extravasations only; and since there is no
general inflammation of the retina, the term ¢ retinitis™
SEems UNNecessary.

Retro-ocular Neuritis.—The change known as such—an
interstitial inflammation of the nerve—is a mixed condition
of congestion and atrophy, revealed in the dise, if revealed .
at all, by the signs of simple congestion, soon passing on to
atrophy with narrowed vessels. Little is known of the exact
anatomical changes in this form.
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Retro-ocular Perineuritis 1s a condition of echronie inflamma-
tion of the sheath of the nerve leading to thickening of its
tissues, and purulent infiltration among the trabeculse. The
nerve may suffer from compression, or from a state of inter-
stitial neuritis which may spread to it from the sheath. It
has been found in periostitis of the orbit (Horner), and in
thickening of the cranial bones constricting the optic nerve
(Michel). If causes papillitis in some, perhaps in all cases,
which does not necessarily assume the appearance deseribed
as “ perineuritis.”’ :

Diacyosis.—The diagnosis of optic neuritis is often easy,
but sometimes presents great difficulty.  Of all its signs that
which first attracts attention as the most conspicuous feature—
the increased redness—is of least value, except in conjunction
with other characters. As already more than once stated,
the redness of a dise free from neuritis may nearly equal that
of the adjacent choroid. The signs which are of greatest
diagnostic value are (1) obscuration of the edge of the dise
and (2) swelling. These, in conjunction with increased
redness, or change of colour to a tint not normally seen
(such as the peculiar lilac-grey so often presented), constitute
the characteristic symptoms. The obscuration of the edge
is especially significant. It indicates undue opacity of the
tissue (layer of optic nerve fibres) in front of the edge. Most
of the nerve fibres pass along the course of the great vessels,
above and below the dise, and they often obscure the edge
of the dise slightly in these situations. Sometimes they are
densely packed, also, on the nasal side, especially when the
central cup is very large, and a slight obscuration is produced
there also; but in these cases, as a rule, the large size of
the physiological cup indicates the close arrangement of the
fibres, the obscuration is slight and occurs in the normal
situations, and the edge of the dise is elsewhere quite sharp.
In these cases another character may be observed in a slight
degree, which, in more intense form 1is conspicuous in
neuritis—the radiating striation at the edges of the dise.
Physiologically this is seen where the nerve fibres are
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most closely aggregated, especially above and below ; patho-
logically it is to be observed all round the dise, although
most intense where the nerve fibres are grouped, and it is due
not merely to pale lines (from swollen fibres with increased
opacity), but in part, also, to red lines, fine vessels lying
between the fibres.

The second indication of neuritis is the existence of distinet
swelling. The prominence of one object in the fundus above
the level of an adjacent object, e.g., of a vessel on the edge of
the physiological cup above a vessel at its bottom, is appre-
ciated in the direct method of examination by moving the
head of the observer from one side to the other as far as
possible without losing sight of the objects.  Their relative
position undergoes an appreciable alteration proportioned to
the difference in level, and 1s easily recognized. Dy the
indirect method of examination the same result may be
obtained by a lateral or vertical movement of the lens, which
produces the same effect as a corresponding movement of the
observer’s head (the ¢ parallactic test” of Liebreich). With
the binocular ophthalmoscope these measures are unnecessary,
the difference of level being apparent just as with the
stereoscope. When the difference of the level of two objects
18 very great, as, for instance, in great swelling of the disc, a
convex lens behind the mirror may be necessary before a clear
view of the top of the swelling is obtained, the eye being
normal and the fundus visible without a lens.  The strength
of the convex lens required to bring the apex of the swell-
ing into view, furnishes an indication of the height of the
swelling. In the same manner the depth of the physiological
cup may be approximately estimated.

Normally the surface of the papilla is a little anterior to
the plane of the retina, hence the term “papilla.” The
amount of this prominence varies in different cases. It is
always greater where the nerve fibres are chiefly aggregated
along the course of the retinal vessels, so that a transverse
section through the dise may show scarcely any appreciable
prominence, while a vertical section may present distinet
prominence. The more clogely the nerve fibres are aggregated
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in one part of the cireumference of the nerve, the greater is
the prominence. Oeccasionally, but not often, it is sufficient
in a normal eye to be readily appreciable by the movement
of the head in the direct examination. As a rule, a pro-
minence which is readily recognized is pathological. In morbid
states, every degree of elevation may be met with.

The Diagnosis of the Cause of Papillitis.—The first ques-
tion which presents itself in a given case is—Is the neuritis
due to intra-cranial disease or to some other cause? The
answer to this must, of course, depend on the presence or
absence of indications of disease of the brain, or of such disease
of the general system as 1s known to be accompanied by optic
neuritis. The ophthalmoscopic characters of the neuritis will
lead us a little way, but not far. A high degree of meuritis,
with intense strangulation (such as the dises shown in
Pl. VI. 1 and VIII. 1), are confined to cerebral tumour
and idiopathic primary neuritis. The slighter degree of
neuritis not uncommon in cerebral tumour, chronic menin-
oitis, and other intra-cranial diseases, and the neuritis which
occurs in Bright’s disease, lead poisoning, &e., may resemble
one another very closely. The neuritis of Bright’s disease
sometimes presents white spots in and close to the dise,
but the same appearance may be, and often is, seen in the
neuritis of intra-cranial disease. White spots in the retina
away from the dise, with papillitis of a slight degree, and pre-
senting no evidence of a preceding more intense affection,
is very suggestive of renal neuritis. The small cloudy spots
seen, for instance, in Pl. IX. 2 (near the left edge of the
figure), are of more significance than the minute white spots
near the macula, such as are shown in PL IX. 3, although
the latter are suggestive of renal disease when they oecur
with a papillitis of slight degree and recent origin. Sue-
ceeding neuritis, or accompanying a neuritis which is sub-
siding, they are of much less significance, being often less by
the mischief caused by simple inflammation, and how closely
these may simulate the appearance of a remal retinitis
Pl. VIII. 2 shows. Although an appearance of so striking
an aspect 1s very rave, a few white spots near the macula lutea
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are very commonly left by neuritis—such as are seen in
Pl. VI. 1 and 3. The signs of a previous neuritis of con-
siderable intensity—a prominent mass of tissue in front of the
dise, such as is seen there in Fig. 3, or a “filled-in” dise
with evident compression of vessels, as in Pl. VIII. 2—rarely
coineide with a similar appearance in renal retinitis, although
such a coincidence is seen in Pl. IX. 4. In such cases I
believe that some diagmostic help may be afforded by the
fact that in the remal form the retinal arteries undergo a
degree of contraction never seen after ordinary papillitis.

It is, however, upon the independent signs of one or the
other causal condition that the diagnosis must chiefly tum.
In referring neuritis to cerebral mischief, it must not be
forgotten that, on the one hand, optic neuritis due to a
cerebral tumour may be accompanied for a time by no signs
of intra-cranial disease, and, on the other hand, that an optie
neuritis due to a general disease may be accompanied by
symptoms suggestive of cerebral disturbance, especially head-
ache, vomiting, and even, in some . cases, convulsions. Strik-
ing instances of the former were afforded by two children who
not long ago were in the Great Ormond Street Hospital at the
same time. One was the boy, under the care of Dr. Barlow
(Case 5), with a tubercular growth within the right eyeball,
and well marked neuritis to be seen in the left eye (P
I1I. 4). The only other symptom suggestive of intra-cranial
mischief was an occasional attack of vomiting during many
months that he remained under observation. The neuritis
was of the character highly suggestive of intra-cranial tumour,
but the possibility that the mischief in one eye might have
caused the neuritis in the other, suggested extirpation of the
eye which was the seat of the tumour. It had, however, no
influence ; and when the boy died, about a year after, serofu-
lous cerebral tumours were found. The other case (under
the care of Dr. Gee) was a child aged nine years, who was
admitted having had occasional attacks of headache and
vomiting. During the intervals she seemed perfectly well.
No symptoms referable to the nervous system could be
detected. She had, however, double optic neuritis of the
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Lilac-grey variety so suggestive of intra-cranial tumour.
Gradually unsteadiness of gait showed itself and increased
until she was unable to stand, and she ultimately presented
all the symptoms of cerebellar tumour.

These cases show that suspicion of intra-eranial disease in
optic neuritis can only be discarded after long observation of
a case. This is especially the case when the neuritis is
chronie. It is rare that very acute neuritis is unaccompanied
by symptoms of its originating disease.

On the other hand, neuritis due to general disease may be
accompanied by symptoms suggestive of cerebral mischief.
The dise shown in P1-IX, 3 is that of a man (Case 37) who
complained of almost constant severe headache and occasional
attacks of sickness. The ophthalmoseope showed well marked
neuritis, moderate in degree, and on first inspection no retinal
disturbance was detected. It was thought, for the moment,
to be a case of cerebral tumour. On looking more caretully
by the direct method, however, near the macula lutea there
were a number of minute white spots incomnsistent with the
slight degree of neuritis. The urine was at once examined,
and found to be loaded with albumen, and on further
examination hypertrophy of the heart and a hard pulse were
found, with some signs of ureemic mischief. He died of
ureemia not long after. The history of the case shown at
Pl IX. 2 1s similar, except that the evidence of cerebral
disturbance here was mental change, not headache. A case
of this kind impressed itself very strongly upon me many
years ago, when, as a resident in University College Hospital,
I was first working with the ophthalmoscope. A man was
admitted with convulsions, and comatose. An examination of
the eyes in the intervals of the convulsions showed double
optic neuritis, and a diagnosis of cerebral tumour was at once
ventured on. The patient died in a few hours, and the
necropsy revealed contracted kidneys and a normal brain.
A mistake of this kind is easily made, especially if the
examination is confined to the indirect method ; but I
think that the mistake may generally be avoided by the
direct method of examination, which has, in all eases I have
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since seen, disclosed slight retinal alteration inconsistent with
the form of the neuritis. Examination of the urine should,
of course, never be neglected.

Headache and vomiting are, then, the signs of least value as
indications of an intra-cranial cause of neuritis. Convulsion is
also of little value unless it is of a form which indicates local
brain disease, ¢.e., local in distribution or in commencement.

In all obscure cases, search must be made for any other
cause of optic neuritis, especially lead poisoning. In cases of
lead poisoning, remal disease is very frequent, and that cause
for neuritis must be excluded before the affection can be
referred to plumbism. In these cases also doubt may be felt
as to whether the mischief is not due to cerebral disease,
because lead poisoning is sometimes accompanied with two
forms of cerebral disturbance—delirium and convulsion. In
the case presenting the neuritis shown in P1. VIL. 6 (Case 28)
there was extreme cerebral disturbance, apparently the con-
sequence of the lead poisoning; and, on the other hand, I
have lately had under my care several cases in which recurring
convulsions, precisely like those of idiopathic epilepsy, were
due to the same cause.

One other fact must be mentioned in eonnection with the
- diagnosis of the cause of optic neuritis. In many cases in
which slight neuritis of chronie course 1s associated with
symptoms which would scarcely suggest the existence of
disease such as would ecause neuritis, hypermetropia exists.
This eombination may be noted, for instance, in chlorosis
(as in Case 44, PL. VII. 5) in epilepsy, apparently idiopathie,
(Case 24), and other slight symptoms of cerebral disturbance
(Case 26). It is doubtful, in the present state of our know-
ledge, what share is to be attributed to the hypermefropia
in the production of the neuritis, but the fact may be borne
in mind.

Procxosis.—The prognosis in optic neuritis is necessarily

a source of considerable anxiety. In few cases can it be said

that vision is not in danger of impairment and even of loss.

An exception, perhaps, is presented by the slight neuritis
s
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assoclated with hypermetropia, and no evidence of grave dis-
ease elsewhere. The prognosis must be formed in other cases
by a careful study of the condition on which impairment of
sight depends in these cases, as stated on p. 57. It is better
in the slighter degrees of papillitis, and better in proportion
to chronicity of course, and dependence on causes which ean
be treated. It is worse when there is reason to believe that
there is much retro-ocular mischief ; worse in proportion to the
evidence the, ophthalmoscope affords of a process of eom-
pression going on in the dise; worse in proportion to the
intensity of the changes; and worse in the loss of sight
which comes on during the recession of the inflammation than
in that which comes on during its height.

The cause of the optic neuritis must influence our prognosis
more than any other condition. It is better in syphilitie than
in serofulous eauses, and better in these than in cases of dis-
ease of other forms. Even in syphilitic mischief, however,
the prognosis must be guarded if the intra-ocular changes
are considerable. It is not probable that the optie neuritis
is, itself, syphilitic in nature. Its subsidence depends rather
on the subsidence of the syphilitic intra-cranial disease, than
on the influence of the remedy on the intra-ocular process,
and it is not uncommon to have considerable failure of sight
during the subsidence of the neuritis in such cases.

TrEATMENXT.—Very little can be done for the direct
treatment of optic neuritis,. The treatment is that of the
intra-cranial mischief, or general disease, which 1s its
cause. Deyond this, local measures, leeches and the like, are
Little likely to influence the progress of the disease. The
puncture of the distended nerve-sheath has been advocated by
De Wecker, and performed by him and by Mr. Power. It is
based on the theory that the distension of the sheath is the
cause of the intra-ocular neuritis, a theory which, it has been
seen, cannot yet be considered as proved. Improvement has
been said to follow the operation, but the benefit was not very

clear, and it must be tried in a larger number of cases before
an opinion can be formed.
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During neuritis the eyes should be used as little as may be,
and such conditions as intensify intra-ocular congestion should
be avoided, e.g., exposure to cold, and all causes of mechanical
congestion, straining, cough, &e.

Optic neuritis is so frequently associated with syphilitic
disease of the brain and its membranes, and the evidence
which may seem to exclude the suspicion of syphilis is so
often misleading, that the administration of iodide of potassium
should be a rule in almost all cases in which the age of the
patient is such that acquired syphilis is possible. Iodide, in
large doses, secures a more prompt improvement than mercury,
and does no harm if the disease is not syphilitic in nature.
Additional benefit may, however, result from the subsequent
use of mercury. The completeness of recovery depends on the
promptness with which the progress of the disease can be
checked. Even in syphilitic cases it must be remembered
that, the intra-ocular neuritis being probably not syphilitie in
nature, although the consequence of syphilitic brain disease,
the remedy employed does not influence the inflammatory
products in the papilla, as it does the disease in the brain.
As it has just been stated, in many cases of syphilitic disease
of the brain with optie neuritis, in which the cerebral symp-
toms have cleared, and the neuritis has subsided under
appropriate treatment, sight has become damaged during the
subsidence of the neuritis, apparently very much as it would
have been, had the cerebral disease not bheen syphilitic in
nature. It is the recession of the cerebral trouble which
permits the recession of the neuritis, and the ocular damage
bears, in most cases, a direct proportion to its duration.

‘Where the disease is not syphilitie it is often scrofulous,
and here also great good can be done by appropriate—
especially tonic-—treatment. Commencing neuritis may sub-
side entirely and leave no trace upon such treatment (as i
Case 11). But unfortunately we are able to imfluence such
disease much more slowly than we can influence syphilitic
disease, and if neuritis be already well developed, 1t is rarely
that loss of sight can be prevented.

[

s
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B.—MORBID STATES OF THE OPTIC DISC CHARACTERIZED
'SUALLY BY LESSENED VASCULARITY AND SIGNS OF
WASTING. ATROPHY OF THE OFPITIC NERVE.

Under many ecircumstances the fibres of the optic nerves
undergo wasting or degeneration. This occurs when the eye
has been greatly damaged by any cause, and when complete
opacity has rendered the cornea or lens, for a long time,
impermeable to rays of light. It has been seen to oceur as a
consequence of the inflammation of the intra-ocular end of
the nerve, or of its whole trunk; the wasting thus produced
1s termed ‘‘consecutive atrophy.” In many cases the wasting
is preceded by no visible inflammatory disturbance, and such
cases are termed *simple atrophy.” Nevertheless, in rare
cases, an atrophy is preceded by the signs of simple congestion
of the dise, and such cases may be termed ‘congestive
atrophy.” It is convenient to commence a description of these
forms with that of simple atrophy of the nerve, including the
“congestive”” variety, which does not differ from simple
atrophy by such sharp lines as to necessitate its separate
description.

Atrophy, not consequent on any obvious ocular change,
was found by Vulpian in about four per cent. (19 out
of 500) autopsies on old persons at the Salpétriére. In an
equal number (21) there was atrophy consequent on an
ocular disease.®

SIMPLE ATROPHY.

~ The nutrition of the nerve fibres, and that of the capillary
vessels which confer on the dise its normal rosy tint, are so
associated that atrophy of the fibres is accompanied in nearly
all eases by an atrophy of the capillaries, and the pallor thus
produced constitutes the most salient sign of the atrophy of
the nerve. The atrophied nerve commonly shrinks, and oc-
cupies less bulk than the normal nerve. This is not attended

* Table given by Galezowski, ‘¢ Sur les Atrophies de la Papille du Nerf
Optigue.”” * Journal 4’ Ophthalmologie,”” Jan., Feb., and March, 1872.
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by any diminution in the size of the optie dise, since the latter
is determined hy the size of the sclerotic opening. The
shrinking is indicated by a slight recession or *excavation”
of the dise. In some cases there is a diminution in size of
the retinal vessels, but this is an inconstant character. These
signs will be considered in detail.

Pallor.—The vascularity of the optic nerve, as has been
before pointed out, is estimated by the tint of its intra-ocular
termination, the “optic dise.” In judging of the colour of
the dise it is important to examine it with a weak illumina-
tion, and with the direet method, in order to let as little
light as possible be reflected. In a strong light a faintly-
tinted object will appear white.* Hence the importance, to
recognize a slight coloration, of employing a weak illumina-
tion. The ophthalmoscope of Helmholtz, consisting of thin
plates of tinted glass, is especially useful for this purpose. A
plane mirror may be employed instead. If this is not avail-
able, the light of the illuminating lamp should be turned low,
so as to have a feeble illumination of a small area of the fundus.

For the estimation of a pathological pallor of the optic
dize, it 1s as essential to be aware of the normal variations in
colour which it presents, as for the recognition of congestion.
The variations on the negative side are not, perhaps, so con-
siderable as are those on the positive side, but they are sufficient
to render familiarity with the appearance of the normal dise
essential to prevent mistakes in estimating the slighter degrees
of atrophy. As a rule, the dise becomes paler as life advances,
and a slight grey tint becomes mingled with the red, but the
latter 1s still perceptible. The physiological cup, if slight, s
often indistinet late in life. Thus, a tint which is normal in
the old, would be suggestive of atrophy in the young. In
angemia, also, the dise may become paler, but the change of

* With very infense illumination, even a strongly-tinted object will
appear white. This is because all objects reflect some of all rays, and
absorb none entirely. If the waves impinging be sufficiently numerous,
i.¢., the light very intense, so many waves of all lengths are reflected that
the object appears white, the waves of the length not absorbed being no
longer preponderant, although they become preponderant on weakening the
licht.
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tint from this cause is not considerable, and is insignificant in
comparison with the normal variations in colour of the disec.
It never constitutes an element of difficulty in the recognition
of atrophy.

‘When a pathological pallor of the dise is pronounced it
extends over the whole area of the dise, but commencing pallor
may be most marked in that part of the dise which is nor-
mally palest, i.e., the temporal side, where the nerve fibres
are least numerous. The change in this part, however, 1s only
of significance in individuals in whom the ¢ physiological
cup 7’ is small, and the temporal half of the dise normally
possesses a distinctly vascular tint. In a large number of
cases, in which the physiological excavation is large, and
slopes gradually to the sclerotic ring on the temporal side,
this portion of the disec may be normally as pale as in advanced
atrophy. The part on which attention should be chiefly fixed
18, therefore, that which normally possesses considerable vas-
cularity, the nasal portion. The tint may be observed to
become -gradually paler, the red sometimes simply fading,
and leaving a white colour in its place ; in other cases a grey
becomes mingled with the red, and gradually preponderates
as the red tint fades, and ultimately a pure bluish or greenish-
grey 1s left. These two varieties constitute in their extreme
forms the white and grey forms of atrophy respectively.
Intermediate forms are often seen, and to the direet method
of examination some grey tint may always be distinguished,
even in the dises which appear of tendinous and even
chalky whiteness to the indirect method of examination.
This grey mottling tends to increase as time goes on. The
slight grey tint in “white atrophy,” is similar to that
normally seen at the bottom of the physiological cup. This
tint is, however, scattered over the dise, and the central eup
is often distinguishably whiter or greyer than the rest.

The atrophy leaves the edge of the dise very distinet and
sharp. The sclerotic ring 18 much more elear than it is nor-
mally, but it may not at first be recognized by the indirect
method as it is not differentiated from the white surface of
the dise, as 1t is from the rosy tint of the normal dise. The
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sharpness of the edge is due, not only to its clearness, but
also to the fact that the choroid presents its normal characters
to the margin, and gives to the clear outline a peculiar sharp-
cut aspect, which is the characteristic of *simple atrophy.”
Pigmentary deposits on the edge of the dise are, like the edge
itself, abnormally distinet.

Ereavation.— In simple atrophy of the nerve, the surface
of the dise is depressed in proportion to the wasting of the
nerve trunk. This varies, however, in the different forms of
atrophy, because the wasting of the nerve fibres is, in some
forms, combined with wasting of the connective elements, and
a great shrinking of the nerve in size, while in other cases the
wasting of the nerve is accompanied with an overgrowth of
connective tissue, which may to some extent compensate for
the shrinking due to the atrophy of the nerve fibres, and even
prevent any diminution in bulk of the nerve. Thus, in some
cases, the depression of the dise is considerable, and in others
it is slight or absent. Its special character is that it affects
the whole dise, and commences at the sclerotic ring, and may
often be recognized by the change of level of the retinal
vessels at the spot, most distinet on lateral movement of
the observer’s head. Normally, it will be remembered, the
depression of the centre of the dise never begins at the scle-
rotie ring, except that in some cases of large normal cups it
may commence at the ring on the temporal side. Above,
below, and at the nasal side, i.e., in the position of the large
vessels, the normal excavation never commences at the ring,
within which there is always a zone of nerve tissue, commonly
the most prominent portion of the dise. Ilence the change
of level of the large vessels at the ring becomes an important
sign of the atrophie excavation. The size and form of the
resulting excavation depend on two things, the amount of
shrinking of the nerve, and the size and form of the normal
cup. The wasting of the edge of the cup tends to render the
steep side or sides, sloping, and to render its form a funnel-
shape.

The mottling of the lamina cribrosa may become very
distinet at the bottom of the excavation, and this in some
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cases, it 1s said, in which before the atrophy no physiological
depression existed. Where the normal cup was large, the
excavation may reveal the lamina eribrosa in almost the whole
extent of the dise, the grey mottling” corresponding to the
bundles of degenerated nerve fibres, the white intervals to
the meshes of the lamina.

It is believed that some share in the excavation is due to
the atrophy of the small vessels, which conferred on the
normal dise a certain amount of turgescence. De Wecker
suggests that as the nerve has its consistence lessened, the
normal intra-ocular pressure may assist in producing the
exeavation.

It has been said that the more connective tissue there is
developed in the atrophied nerve, the slighter is the shrinking
of the trunk. This is especially the case in the grey atrophy,
in which the nerve may retain its normal size. The de-
pression in the disc may be less in these cases than i the
whiter form of simple atrophy, but it is not, as has been said,
absent, and it is often considerable. Among the remains of
the diverging nerve fibres, there is little conmective tissue
developed, and the wasting of the fibres here is compensated
for to a much less extent than in the trunk of the nerve.

The Retinal Vessels—In some cases of simple atrophy of
the optic nerve the retinal vessels become reduced in size, in
others they do mot. In the grey atrophy, as a rule, these
vessels undergo little or no change. In simple white atrophy
they may present in some cases no alteration ; in others, the
arteries gradually become smaller, the veins undergoing
little diminution. After a time the veins also may shrink.
They are reduced in size in cases in which there 1s a retro-
ocular neuritic process, but this, without evidence of mneuritis
in the dise, cannot be regarded as the cause of their shrinking
in all cases. Their atrophy seems sometimes to be part of
the atrophy of the nerve-fibre and ganglion-cell layers of the
retina, which is usually associated with atrophy of the nerve.
Why they should shrink in some eases and not in others is at
present unexplained.

Initial Signs of Congestion.—In describing simple conges-
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tion of the dise, it was pointed out that it may terminate in
atrophy. The dise has, at first, a dull-red tint, with a soft-
looking surface, the redness being uniformly distributed over
the dise. The edges of the disc are less sharply defined than
in health ; they are visible, but are softened. It is this
uniform distribution of the tint, and softness of the edge,
which give to the dise its special character. The congestion
may persist for a long time, but, commonly, as time goes on,
the dise slowly becomes paler, and ultimately a condition of
greyish-white atrophy is reached.

Oeceasionally the dise presents at first, for a short time, a
slight degree of cedema as well as eongestion, shown by slight
swelling. This is especially the case when there is reason to
believe that behind the eye there is a more intense degree of
inflammation—retro-ocular neuritis. The vessels then present
much earlier and more considerable narrowing than in simple
atrophy, and in the dise around them much white tissue
becomes developed. It is to be noted, however, that in some
conditions of undoubted retro-ocular neuritis, there may be
no signs of inflammation or congestion of the dise, but only
that of simple atrophy. In these cases the mischief is com-
monly at some distance behind the eye.

Cavses.—Simple atrophy of the optic nerve may be a
primary change, or may be secondary to some lesion, trau-
matic or other, which interferes with the structural integrity
of the nerve. These two varieties may be distinguished as
“primary’’ and “secondary’ atrophy, and are especially cha-
racterized by the circumstance that in primary atrophy the
loss of sight coincides in origin and progress with the visible
atrophy, but in secondary atrophy the loss of sight occurs
first, and the signs of nerve degeneration are mot observed
until a subsequent period. It is doubtiul whether the two
forms can be distinguished by the ultimate aspect of the disc.

It has been proposed to divide the primary atrophies into two
classes, according as the process commences by degeneration
of the nerve elements, or by growth of the mterstitial tissue,
with secondary damage to the nerve fibres. The distinetion
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has been especially insisted on by Chareot, and by Abadie, on
grounds of etiology, pathology, and symptoms. These dis-
tinctions will be more fully considered further on, but our
knowledge of them is scarcely at present sufficiently definite
to make a sharp distinetion generally useful.

Primary Atrophy often comes on without known causes.
It is sometimes, however, distinctly hereditary, and one very
remarkable form (carefully studied by Leber) affects all the
males of a family soon after puberty. The male sex 1s, apart
from this variety, more prone to optic nerve atrophy than the
female. Seventy-five per cent. of all cases occur in men, and
of primary atrophies the proportion is probably still greater.
The neuropathie dyserasia is often well marked, and this is
sometimes the form in which heredity acts. Most cases oceur
in adults. Cold is apparently an occasional cause, and so is
sexual excess. Toxsemia sometimes produces it, especially
from aleohol, tobacco, and lead. Tobaceo may also eause the
congestive variety of atrophy; lead that which is consecutive
to neuritis. Blows in the neighbourhood of the orbit, or on
the eye, frequently cause atrophy of the optie nerve, which is
not unifrequently preceded by signs of congestion. The
ultimate state of the disc may be one of white or of grey
atrophy. Over use of the eyes is an occasional cause. Atro-
phies from these causes are rather of ophthalmie than of
medical importanee,

Another group of primary atrophies of the optic nerve,
and one of great medical interest and practical importance,
is constituted by those which are due to an isolated degenera-
tion, associated with a similar degeneration somewhere else in
the nervous system. The most important of these is that which
so often accompanies locomotor ataxy. It is usually a grey
atrophy in ophthalmoscopie aspect, without diminution in the
gize of the vessels. This form is regarded as the most typical
example of the * parenchymatous,” i.e., primarily neural form.
A large number of primary atrophies are of this variety.
The tabetic symptoms may be long delayed, and many such
cases have been regarded as independent atrophy (see Part
IT., Diseases of the Spinal Cord.)
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A similar atrophy may be observed oceasionally in general
paralysis of the insane, and also, although rarely, in dissemi-
nated (insular) sclerosis, and in lateral sclerosis of the cord.
The form which occurs in general paralysis is described by
Dr. Clifford Allbutt as often preceded by distinet signs of con-
gestion of the dise. This is doubted by many, and is certainly
very often not to be observed, but in one or two cases I have
seen marked congestion of the dises in general paralysis,
although unable to follow them to the atrophic stage. Other
causes to which atrophy has been attributed are gastro-intes-
tinal affections, syphilis, diabetes, menstrual disturbances,
sexual excess, migraine, intermittent, typhoid, and other
fevers. The special characters of the atrophy in these various
states will be described in Part IT. under the special diseases.

Primary atrophy usually affects both eyes, commonly one
much more, and earlier than, the other, and in rare cases one
only.

Secondary Atrophy results from lesion of the optic centres
or fibres. A cortical lesion in the brain about the supra-
marginal gyrus (Ferrier) may, there is reason to believe,
entail loss of sight of the opposite eye. This, although the
decussation at the chiasma is certainly in man incomplete, is
explicable by Charcot’s at present unproved theory of a eom-
plemental decussation at the corpora quadrigemina. A lesion
outside the hinder part of the optic thalamus causes, according
to the theory, loss of sight of the opposite eye and of the
opposite half of the field of vision of the same side. It is
probable that such damage does not for a long time cause
atrophy of the dise, but Case 30 (P1. IL. 5) makes it probable
that such atrophy after a time does ensue; and the same
conelusion is suggested by a case recorded by Bernhardt.*
Lesions of one optie tract cause bi-lateral symmetrical
hemiopia, unaccompanied by ophthalmoseopic changes until
after some years. Some observers have described an ultimate
slight pallor of the corresponding halves of the dises, but I
have never been able to detect this in any of the cases of
hemiopia (about thirty) in which I have carefully looked for

* ¢t Perl, KI. Woschenscehrift,”” 1872, No. 30.
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it. Inthe case of longest duration, in which the hemiopia was
persistently complete, in the course of years the whole of the
dise of the eye in which the area lost was on the temporal
side (and therefore greatest), became perceptibly paler than
the other, the tint of the two being at first equal. A similar
slight pallor of the dise opposite to the cerebral lesion has
been noted by others in cases of hemiopia of long duration.

Pressure on the chiasma or nerves at the base of the brain
1s a common cause of optic nerve atrophy without neuritis.
In Casge 6 (P1. II. 4), although there had been slight neuritis,
the atrophy was probably due to this cause. The pressure
may be that of tumours growing from any of the adjacent
structures, exostoses from the bone, or aneurisms from the
adjacent arteries. It not uncommonly results from internal
hydrocephalus—the distended third ventricle compresses the
chiasma directly, pressing first on the upper and posterior
aspect, as Tiirck showed. Meningitis 1s another cause which,
while commonly producing (if extending to the nerve) optie
papillitis, may, in rare caseg, cause blindness and atrophy with-
out intra-ocular inflammation, by external pressure without
inflammatory invasion, or it may cause blindness and atrophy
out of proportion to neuritic mischief, and often after the
inflammation of the papilla has subsided. It is probable
that the local neuritis in these cases is often much more
intense than is suggested by the degree of intra-ocular
mflammation. It 1s said that obstruction, by embolism or
thrombosis, of one middle meningeal artery, which supplies
the dura mater around the optic foramen, may be followed
by atrophy of that optic nerve. Tumours, exostoses, and
meningitis may damage the nerves in front of the chiasma,
and so affect the two eyes equally, or one to a much greater
extent than the other, or one exclusively. The atrophy from
these causes is white or grey.

Damage to the optie nerves causing atrophy may also oeeur
in the optic foramen or in the course of the nerve through the
orbit. Narrowing of the foramen by bony thickening, and
rheumatie or syphilitic or traumatic mischief, causing pressure
at the back of the orbit, close to the foramen, are not rave



CHANGES IN THE OPTIC NERVE—ATROPHY. 9:3

causes of atrophy. DBlows on the head, apparently, sometimes
produce atrophy by direct injury to the nerve, sometimes by
causing secondary eompression, and sometimes by setting up
(in consequence of the concussion, and especially in neuro-
pathie individuals) a slow wasting, simple, or accompanied
with congestion. The ultimate atrophy which results from
these causes 1s usually more or less distinetly grey in aspect,
and the grey tint may be as marked as in the form supposed
to be characteristic of spinal disease (see P1. II. Fig. 3 and
Cases 31 and 52).

Mischief in the orbit may canse a process of “retro-ocular
neuritis.” This is assumed when transient signs of congestion
are present in the dise, accompanied by eonstriction of vessels
and the development of tissue adjacent to them ; so that
ultimately there is econsiderable narrowing of the retinal vessels,
as in the atrophy which is consecutive to intra-ocular neuritis.

Lastly, damage to the retina entails an atrophy of the
optic nerve, which progresses, sometimes slowly, sometimes
quickly, and 1s usually white. Now and then atrophy of the
optie nerve follows a canse which seems to act by giving a shock
to the retina, that leaves no trace behind—e.g., the eomplete
amaurosis, which may accompany the onset of embolism of one
branch of the retinal artery, and is usually temporary, may
sometimes be permanenf, even though all the other branches
of the retinal artery are pervious. Atrophy sometimes
follows a blow on the eye, as in a case related by Laqueur,
in which a blow caused complete amaurosis without visible
changes in the fundus, and simple atrophy followed. Such
cases are of medical interest on account of the light they
throw on the action of some general causes. Commonly, the
cause of retinal atrophy is obvious on ophthalmoscopie
examination, and the medical interest of this form is sub-
ordinate to that of the retinal change. When there is simul-
taneous choroiditis the dise has often a yellowish-red tint, which
will be deseribed farther on. Secondary atrophy affects one
eye alone when the mischief 1s far in front of the commissure.

The relative frequency of the several causes of atrophy
may be estimated from the accompanying table given by
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Galezowski® of the traceable eauses in 166 cases. Instances of
atrophy consecutive to neuritis are, however, included. The
causes are arranged in the order of frequency :—

Cerebral .. o . b P e .o 40
Locomotor Ataxy.. - i s o v 23
Tranmatic .. e o S T o e PP .
Aleoholism ,, B aTe i 5 o Sy B
Syphilis .. i o Tt i R
Grastro-intestinal 1'Lffectmus o 0 i 7
Erysipelas |, o - i, o tveltilh
Congenital and Deutltmu Tmuhlu = - - ol
Hereditary .. S v o o o e
Diabetes .. 5 e e e i s ik
Menstrual Disturbance .. i s s Sy Wt
Sexnal Excesses ., A e ain G- al el
Exposure to Sun or Br 1:r'11t Lights A T 5 3
Cessation of Migraine .. s o e Ay A
Intermititent Fever En b g L3 SR
Typhoid Fever .. o - - - SR o
Albuminuria 4 - o e o Choe |
Lead Poisoning ., i i 1

166

Thus very nearly 50 per cent. of the cases of atrophy are
assoclated with disease of the brain and spinal cord.

Axaromicar, Cuaxces.—Atrophy of the optic nerve is
never confined to the papilla: the changes are marked
throughout the whole length of the nerve, and in primary
atrophy are usunally equally distributed. The size of the
nerve varies very much ; in some forms of primary atrophy it
is markedly smaller than normal, somewhat translucent but
scarcely grey, and under the microscope may present merely
a wasting of all the structures of the nerve, fibres and con-
nective elements, with, especially in recent cases, products of
the degeneration of the nerve-fibres, granules and globules
of fat, compound granule cells, “ corpora amylacea,” and
other products of degeneration of the nerve-fibres. The
position of the latter may at first be marked by rows of fatty
particles. In other cases the nerve may be little diminished
in size, but may present under the luic:rngmpe a great

® ¢ Jonrn. d'Ophth.” No, 2, 1872.
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increase in the interstitial connective tissue, fibres, and cells,
with disappearance of the nerve tubules. Commonly the
change 1s greater in the ecircumnferential portions of the
nerve than in the central.* Occasionally the reverse is
the case. In atrophy from pressure on the nerve, its size
is usually greatly reduced, and the increase of connective
tissue is very considerable.

In primary grey atrophy the nerve trunk is usually little
reduced in size, and is grey and gelatinous in appearance.
Microscopically, it presents an increase in the conmective
tissue trabecule, and an atrophy of the nerve fibres. Their
medullary sheath first disappears, and afterwards the axis
eylinder. Tt is said that the nerve fibres may be reduced to
fine fibrous threads. DProduets of myelin degeneration may
be found in the earlier stages. Sometimes the change is
péculiar; there developes round the vessels a peculiar
gelatinous-looking tissue containing a few nuclei and indis-
tinet concentrie fibrillation. The normal arrangement of the
trabeculee disappears, and a section of the nerve (Pl. XVI. 5)
shows islets and tracts of this tissue, in the centre of each
of which a wvessel can be traced. They may occupy at
least half the area of the section. DBetween them lie the
fasciculi of degenerated nerve fibres with little increase
in their interstitial tissue. In the case figured, the atrophy
was confined to one optic nerve, and its cause was obscure.
The same histological condition may be present in the
grey atrophy of locomotor ataxy.t In other cases of
grey degeneration (according to Leber’s observations) the
change may be more uniformly distributed through the
fasciculi. The degeneration is sometimes found in eertain
areas much more intensely than elsewhere.” In a case of
locomotor ataxy in which sight was not known to be
impaired, I found only a great increase of tissue, consisting
of nuclei and fibres, at the nodal points of the trabecula, and
a little gelatinous-looking tissue immediately adjacent to
the wall of the vessel. It would probably be unjustifiable to

* Leber, ¢ Arch. f. Ophth.” xiv. p. 182.
f Cf. Perrin and Poncet’s * Atlas" — Atrophy of the Optic Nerve.
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assume that this represents the commencement of the process
of change. Histology has not hitherto afforded much infor-
mation as to the initial lesion in these cases. It is on the symp-
toms that the theory of a primary nerve degeneration is based.

In cases of primary degeneration of the nerve the retina
is degenerated only in its inner layers—merve-fibre and
ganglion-cell layer, as Virchow first showed.® The other
retinal elements may persist in a perfectly normal condition
even for many years. Perrin and Poncet could find no
change, except in the two inner layers, in a case of ataxy in
which sight had been lost for thirty years.

The degeneration from damage to the trunk of the nerve
ascends to the chiasma, and descends to the eye. It is long
in passing the chiasma, and, even with complete atrophy of
one optic nerve, the optic tracts are only slightly reduced in
size, that on the side opposite the affected merve being
rather smaller than the other, without naked eye evidence of
degeneration ; and I have found that the microscopic changes
are nearly equally distributed through the two.t When
both optic nerves are degenerated the optie tracts may pre-
sent the same condition, traceable (as Tiirck pointed out) as
far as, and involving, the external corpora geniculata.

Syarpronms.—The symptom of atrophy is affection of sight
proportioned to the damage to the nerve fibres. The patient
becomes conscious of a cloud over objects, which increases ; of
difficulty in seeing certain minute objects, such as small print ;
and sometimes of a dark spot in the centre of the field of
vision. Examination shows a change in sight in three direc-
tions—(1) diminished acuity of wvision; (2) alterations in the
field of vision; (3) altered perception of colours.

1. Diminution in the acuity of vision is invariable when
the atrophy is pronounced; it is almost always more
considerable in one eye than in the other. In estimating it
care must be taken to ascertain and correct any errors of
refraction and defects of accommeodation. It may vary from

# Virchow's ** Archiv.”’ vol. x. 1856.

 * Centralblatt f. die Med. Wiss.” 1878, No. 31.
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a slight degree to complete loss. It is commonly, but not
always, proportioned to the degree of change in the optic
nerve visible with the ophthalmoscope.

2. Alteration of the field of vision may be of several kinds.
It is almost as constant as the diminution in the acnify of
vision. The form is commonly a limitation at the margin of
the field, progressing concentrically until only a small eentral
area is left, such as is shown in Fig. 14. Such a concentrie
limitation may progress much more on one side of the field
than on the other, or it may progress much more in one part
of the field than in another, so as to cause a sector-like defect.

Fig. 14.—Concentric Limitation of Left Field of Vision in a case of
atrophy of the optic nerve.—The outer boundary of the figure is the
limit of the mormal field, The inner white area is the area of the

restricted field.

This is probably occasioned by a segmental degeneration of
the nerve trunk. Oeccasionally the diminution is limited to
one half of the field, vertical or lateral. This is especially the
case in secondary atrophies. In pressure on the chiasma, for
instance, if the pressure be on the posterior part of the
chiasma, the inner halves of the fields are lost, and if upon
the anterior portion of the chiasma the two outer halves of
the fields (see antea, p. 58). A lateral loss may, however,
result from a change in the nerve trunk, but probably never

without eonsiderable concentriec limitation of the rest of the
Fl
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field. Lastly, in some cases, the first loss is a central one, in
the middle of the field, a “ central scotoma,” as it has been
termed. There is often in these cases dimness of the
peripheral vision, and often also concentric narrowing of the
field. This form is seen in the atrophy from toxic causes—
tobacco, alecohol—and is especially marked for colour vision.®

Colour Blindness.—In many cases the perception of colours
is perverted, as Galezowski and others have shown. The
methods of testing eolour vision are described in the appendix.
If the patient possesses sufficient intelligence, he may be
asked to identify certain colours. If the patient is unintelli-
gent, the “confusion method’ must be adopted, by which
the colours which are seen alike are ascertained. The former
method, however, sometimes gives the more valuable in-
formation.

Modern physiological speculation suggests that there are
four fundamental colours, related in complementary pairs, red
and green, yellow and blue. The area of the field of vision
in which these colours are seen varies for each. If coloured
objects are moved from the centre of the field to the periphery,
the first simple colour to be unperceived is green, the next red,
and yellow and blue are lost near the edge of the field for
white. Commonly yellow is lost hefore blue, but sometimes
the latter is lost first. If the distance at which each colour
ceases to be distinguished in various parts of the field is
marked upon a chart, we have a series of concentric lines
such as shown in Fig. 15, in which the most internal is the
field for green, and the most external the field for yellow,

# Leber has suggested that the affection of the periphery or centre
of the field is due to the position of the lesion in the optic nerve,
on the theory that peripheral fibres of the nerve end soonest on the
retina, and the central fibres of the nerve, which are most superficial
in the papilla, go to the peripheral parts of the retina. Hence he
assumes that an affection of the circumference of the nerve causes a central
loss in the field of vision and an affection of the centre of the nerve a peri-
pheral affection of the field. At present this is little more than a theory.
‘We cannot rely on the regularity of the arrangement of the fibres in the
papilla; and although Leber has adduced some pathological facts in support
of the theory, they are too imperfect to be conelusive. Firster (* Hand-

buch of Graefe and Saemisch,”” Bd. vii. p. 182) has, apparently by a miscon-
ception, reversed Leber's theory, and finds it thus equally satisfactory.



CHANGES IN THE OPTIC NERVE—ATROPHY. 09

the outer circle being that for white. The amount of light
influences very much the area of the fields, and those shown
in Fig. 15 were taken upon a dull day, and present the
minimum normal fields. Fig. 16 shows the respective fields of
larger size, and the blue field the most extensive. Compound
colours are lost sooner than their constituents, and the inner
cirele in Fig. 16 represents the field for violet, which 1is
even smaller than that for green.

BLUE

e

YELLOW <= =7

Fig. 15.—A repetition of Fig. 11. Diagram showing the Fields of Colour
Vision in a normal emmetropic eye on a dull day.® The fields are each
rather smaller than on a bright day. The asterisk indicates the fixing
point, the black dot the position of the blind spot. (Usnally the blue
field is larger than the yellow.)

Commonly, in atrophy of the nerve, the first defect is for
green and red, and blue and yellow are lost subsequently.
The order of affection is commonly that in which the fields
are arranged on the retina. The simple colour first lost in
passing from the centre to the periphery of the retina is that
first lost in atrophy, green ; and the last to be lost is blue or
yellow.t Thus a girl, lately under observation (Case 34a),
suffering from disseminated sclerosis and commencing grey
atrophy, recognized, with the affected eye, every colour

* I am indebted to Mr. Nettleship for the charts from which this diagram
was made.

+ It is doubtful whether this is true of violet, which is a compound

colour. In some cases (it is said in hysterical amblyopia—Chareot) violet
is first lost. Sometimes, however, it persists to the last,

H 2
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except green, which she called red or brown. Oeccasionally
red appears to be lost first. A patient with ataxy and
advanced atrophy (under the care of Dr. Buzzard) stated that
the first loss of the sense of colour of which he was conseious,
was that he could see no colour in a scarlet geranmium. Red
gravel looked grey to him. Soon afterwards the grass also
looked grey, and he could not, at a little distance, distinguish
it from the gravel. When examined the only colour to be
recognized was violet, which he said looked blue. A medium
blue was seen as white.

Fig. 16.—Fields of Vision for Ditferent Colours (after Snellen and Landolt).
w, white ; B, blue; ¥, yellow; ®, red; &, green; v, violet. These are
probably the maximum normal fields for each colour.

The loss of colour vision is especially marked in the atrophy
which occurs in spinal diseases (the * parenchymatous
atrophy of Charcot), as Galezowski, Benedikt, and others have
pointed out. Abadie* has lately attributed especial import-
ance to this sign as distinguishing the parenchymatous from
the interstitial forms. He has even formulated the rule that

* ¢ Ann. d'Oculistique,” 1878, and Lebris, “Thése sur les Differentes
Formes de I' Atrophie de la Nerf Optique.” Paris, 1875.
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if colour vision is affected when the acuity of vision is more
than one-fifth, the atrophy is ¢ parenchymatous,” i.c., primarily
neural, whereas if, with a vision of one-tenth, colour vision is
unaffected, the atrophy is * interstitial.”*

Congestive Form.—In the congestive form of atrophy, con-
siderable amblyopia may be present during the hypersemic
stage, often with great restriction of the field of vision, and
the anomaly of a fairly well éoloured dise, with an affection
of sight such as is met with in advanced atrophy, may be
puzzling. I have seen, for instance, with congestion of the
dises, not to be called neuritis, the fields gradually lessen until
only a small area around the fixing point remained, even
smaller than that shown in Fig. 14.

In atrophy from toxie causes, as tobaeeo, aleohol, there is
usually a central defect, sometimes recognizable by the patient
as a central cloud, or even a dark spot. In such cases there is
oenerally a still greater central loss for colour vision, especially
green or red, and this may exist before there is any central
loss for white. There may be a peripheral limitation of the
colour-field as well as a central loss. In the accompanying
figure, for instance (Fig. 17), which represents the field for
red in a case of tobacco amblyopia, there is a central defect
and a peripheral limitation of the red field,

Arroray AFTER IntTrRaA-Ocurar NEuriTis ; ¢ CONSECUTIVE
Arroray,” or ¢ Parinritic AtrorPuy.”

The newly-formed inflammatory tissue-elements of papillitis
are in part removed, and in part transformed into connective
tissue, which gradually shrinks. The pale swelling left by
the inflammation (P II. 1, IV. 5, V1. 3), large in proportion
to the intensity of the process, slowly subsides, until it 1s con-
fined within the limits of the dise, and slowly reaches the
level of the retina (Pl. XV. 2). The soft edges which at

* Abadie suggests, on the theory that the same fibres conduet all colour
impressions, that the first degemerative change in the fibre interferes
with its power of condueting the special impression excited by green rays,
and the further changes abolish its power of conducting the impressions
excited by other rays, in the order above given.
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first limit the pale swelling, gradually become more sharply
outlined, but the recession of the swelling from the edge of
the choroid often shows that the latter has been damaged,
and has undergone irregular atrophy adjacent to the edge of
the dise (P1. 1I. 3, IV. 4), which thus has a more or less
irregular outline. The substance of the dise has a * filled-in
look, from the new tissue within it (Pl. VI. 10, VIII. 2),
and 18 commonly white, or rarely greyish in tint (PIl. II. 2,
upper half). The vessels, whether previously narrowed or

LEFT
Fig. 17.—Diagram of the Left Field of Vision for Red in a case of tobacco
amblyopia.—The outer line is the boundary of the normal field for
white. The boundary of the outer shaded avea is the minimum normal
field for red. Red could, however, be seen only in the inner white
area, and it could not be seen in the central shaded area around the
fixing point (*). The black dot indicates the position of the blind
spot. (For the chart from which this diagram was prepared I am
indebted to Mr. Nettleship.)
not, usually become narrowed by the contraction of this new
tissue, and may be partly concealed by it at their origin, or in
their course over the dise. The tissue along their walls is
often distinctly whiter than the rest of the dise, and when the
latter is grey the contrast between it and the perivascular
tissue may be very marked (PL IL 2). Often white lines are
to be traced along the narrowed vessels for some distance from
the disc (PL. II. 4). They are probably due to thickening of
the outer coat, perhaps originating in the migration of white
corpuscles along the perivaseular sheaths (Pl. XIV. 6), and
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the transformation of these into conmnective tissue elements.
Ultimately, the contraction of the tissue may cause an excava-
tion of the dise, even in the centre (Pl II. 4, IV. 6), and
there is only the adjacent choroidal disturbance and the
narrowing of the vessels, to indicate the origin of the atrophy.
The excavation rarely, however, becomes sufficient to reveal
the lamina cribrosa. (Cf. Figs. 3 and 4, P1. II.) The dise
usually remains for a long time white to the indirect examina-
tion ; sometimes its tint is slightly rosy. Ultimately, however,
it becomes distinctly greyish, especially on direct examination,
and with feeble illumination. In some cases the inflammation
may not have damaged the choroid, although causing destruc-
tion of the nerve fibres, and in such a case the edge of the
~ dise may be sharply defined, and if, as is the case sometimes
when the inflammation is moderate, the narrowing of the
vessels is slight in degree, the appearance of the dise may
resemble very closely the dise in simple atrophy, and be quite
indistinguishable from that left by retro-ocular neuritis.

The microscope shows the substance of the disc to be
occupied by nucleated connective tissue fibres, among which,
commonly, few or no traces of nerve fibres are to be discerned.
Often, however, the nueclei, by their grouping, indicate the
position of the intervals between the fasciculi of former nerve
fibres. The retinal layers are displaced outwards (P1. X'V. 5),
an important sign of the preceding swelling, and both they
and the commencement of the choroid may present some
disturbance. The atrophy of the rest of the retina is confined
to the inner layer, especially affecting the layer of nerve fibres.

The progressive damage to vision which results from the
continued contraction of the new tisgue in the dise has been
deseribed under “ Neuritis.” It usually goes on until, and
even after, the normal level is reached, although there may
be intermissions in the progress consequent on the recovery
of nerve fibres damaged by inflammation. Adter the contrac-
tion has ceased, a slow improvement of sight often occurs,
rarely, however, considerable, but which may continue slowly
for several years, and apparently be furthered by treatment.

The atrophy which succeeds embolism (Pl XII. 2) is
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distinguished only by the extreme narrowing of the arteries,
which reaches a degree never seen in any other form of
atrophy, even in extreme neuritis.

Cuororprric Arropay.—The atrophy of the dise, which
is often -seen after choroido-retinitis, is sometimes white
or grey and resembles primary atrophy, but oiten presents
special characters, being characterized by a peculiar reddish,
or yellowish-red tint of dise, uniform in distribution, the
edges slightly blurred (or appearing so, from the tint of the
disc), and a marked wasting of the retinal vessels, which may
be diminished in number as well as in size.

The recognition of this variety of choroiditic atrophy 1s of
considerable importance, because, unless the result of retinitis
pigmentosa, it is almost always the consequence of syphilitic
disease, acquired, or more frequently, inherited. It con-
stitutes a sign of inherited syphilis of great importance. In
inherited cases the disturbance of the choroidal pigment is
not always considerable, but in acquired syphilis it may be
very marked.

In the grey atrophy resulting from choroiditis, the vessels
are, as in the redder variety, usually small and may be few.

Diacyosis.—The diagnosis of simple atrophy of the optie
nerve rests especially on the change of colour, and the chief
difficulty in the diagnosis is due to the degree of pallor some-
times seen as a physiological condition. The existence of
amblyopia, otherwise unexplained, is strong evidence that the
pallor is pathological. The pallor of the temporal half of the
normal disec may be great when the physiological cup is large,
and, as already stated, may easily be mistaken for atrophy.
It is certain that many normal cases have been deseribed as
“ atrophy of the temporal half of the dise.” It is doubtful
whether an atrophy is ever confined to the temporal half of
the dise, in which, ordinarily, the nerve fibres are very few.
Although it is true that a slight degree of atrophy may pro-
duce the most distinet changes in this half of the dise, yet
some pallor 1s always to be recognized, in such cases, in the
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nasal as well as in the temporal half. The diagnosis of the
congestive variety of atrophy presents greater difficulties, but
rests on the uniform distribution of the redmess, its soft,
velvety surface, the slight blurring of the edge of the dise,
in combination with defective vision.

Beginners sometimes mistake the white crescent of “ pos-
terior staphyloma > for part of the dise, and thus think the
outer part of the dise, the colour of which is of such special
significance, is white. Occasionally, in myopic eyes, the
choroid presents a zone of atrophy, soft edged, around the
entire circumference of the dise, which then has an unusual
and puzzling appearance. In both these cases, however,
attention to the fact that the pale zone encloses a well-
coloured dise will prevent mistake as to its real nature.

The excavation which accompanies the pallor is of
secondary diagnostic importance, and it is not often that a
diffieulty in distinguishing atrophy from other forms of
excavation arises. It may, however, occur. A large physio-
logical cup may be bounded by a narrow rim of deeply-
coloured disc, the boundary of which from the choroid may
not be apparent on a cursory inspection by the indirect
method of examination, and the large, deep, sometimes grey,
cup may be mistaken for the dise. A careful inspection of
the edge will prevent doubt, and the examination by the
direct method at once shows the source of the error.

The excavation of atrophy commences at the sclerotic ring,
and this iz a character also of another form of excavation,
namely, that of glaucoma. But the depth of the glauco-
matous cup, its vertical sides, and the course of the vessels
over the edge, and their subsequent disappearance, are
diagnostie, especially since the pain which is so eommon in
glancoma is never present in simple atrophy.

Proexosis.—The prognosis of atrophy of the optic nerve,
on whatever cause it depends, is always unfavourable m pro-
portion to the actnal destruction of fibres which has taken
place, and to the extent to which the causes influencing the
disease are beyond control. Simple primary atrophy is
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usually due to a tendeney to degencration beyond all influ-
ence, and the prognosis is, in this form, the least favourable.
This is especially the case when the atrophy is associated
with symptoms of degeneration elsewhere in the nervous
system. Secondary degeneration is often the consequence of
the operation of causes which may pass away, and the
prognosis is less uniformly grave than in primary degene-
ration. It must, however, always be somewhat uncertain,
since it is often very difficult to form an accurate opinion of
the nature of the process causing the damage to the nerve,
on  which the secondary degeneration depends. In the
congestive form the prognosis is perhaps rather better than
in the other forms. In the atrophy which is consecutive to
intra-ocular neuritis, we are able to form a more accurate
estimate of the course of the affection by the fact that, as
long as the new tissue of the disc goes on contracting, the
damage to the nerve fibres increases, and the sight will go on
failing. If sight is lost from such contraction some time
before it reaches its maximum, the prognosis is very grave.
If, however, the loss of sight is incomplete, or only becomes
complete when the subsidence is nearly over, some subsequent
slow improvement may be hoped for. Under all circum-
stances, it is unhappily true that a dise which has lost all its
normal tint never regains its vascularity, and useful wvision
is scarcely ever recovered.

Some prognostic indications may also be drawn from the
form of the affection of sight. The gravest, that which
indicates not merely damage, but destruction of nerve fibres,
is the alteration in the field of vision. In proportion as this
is extensive the prognosis is grave. Lessened acuity of
vision is of less serious prognostic significance, and the
change in colour vision is least grave when this depends on a
toxic cause, or on neuritis; but is most grave when it is due
to a primary degeneration, and occurs early.

Although the chance of restoration of useful vision in pro-
nounced atrophy iz small, in some cases the progress of the
disease may be arrested for a time or permanently, and even
improvement obtained, occasionally considerable in degree.
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TrearmeNT.—The treatmient of optic atrophy is essen-
tially that of the gemeral condition on which it depends
—toxic influences; excesses, sexual, physical, mental;
cerebral and spinal disease, the “neuropathic constitution,”
&e.  The treatment of many forms of atrophy which are due
to an isolated ocular condition is beyond the scope of the
present work. Cerebral processes may be to some extent
influenced by treatment. Although it is not certain that
there is such a thing as an actual syphilitic atrophy, yet
atrophy does often result from syphilitic intra-cranial disease,
and may greatly improve with the removal, by appropriate
treatment, of its cause. Serofulous brain disease, again, may
often be beneficially influenced, and its effects greatly
lessened. In other cases counter-irritation, local depletion,
purgation, and the like, effect good.

In cases of primary atrophy, which are the result of a neuro-
pathie tendency, the treatment has to be directed to the general
health, and nervine tonics are the chief agents to be employed.
Nitrate of silver has been found useful in some cases; in
others phosphorus, in others strychnia. The hypodermie
injection of strychnia, so useful in amblyopia without ophthal-
moscopic signs of atrophy, is of little use where these are
present. Quinine and iron are in some cases very useful.

When perception of light is not entirely lost, the retina
may be readily stimulated by an interrupted voltaic current,
so as to give rise fo a sensation of light, and this has
suggested repeated stimulation of this character as a means
of treating optic nerve atrophy. Some observers have obtained
good results; the experience of others has been unfavourable.
I have tried it in many cases, but without results which
could reasonably be ascribed to the treatment.

THE RETINA.

Apart from the vessels and the optic dise, the changes
in the retina which are of medical importance, are those
which are special to certain general diseases, such as
syphilis, albuminuria, leucocythsemia, pernicious ansemia,
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and the like. They will be deseribed in detail in Part II.,
in the sections on the ophthalmoscopic changes in the several
diseases. The only common feature which these morbid states
possess, 1s the development in the retina of hsemorrhages and
white spots and patches. The hemorrhages, their characters
and significance, have been already described. It may be
convenient briefly to describe the forms of white patches
which the retina may present under pathological conditions.

A diffuse, slight opacity of the retina may be due to the
derangement of its normal structure, resulting from the
effusion of serum among the structures which compose it
(Pl. XVI. 9). Such diffuse opacity occurs in embolism,
neuritis, and albuminuric retinitis, but in all, and especially
in the latter, it is apt to be associated with structural changes.
Circumseribed opaque white spots are due to change other
than that of simple cedema, and commonly of four varieties :
(1) Fibrinous exudations which undergo coagulation ; (2)
the accumulation of corpuscles, similar in appearance to
those of the nuclear layer, and also to the white corpuseles
of the blood, so that it is doubtful from which source they
are derived; (3) fatty degeneration of the retinal elements,
perhaps also in part of fibrine from the serum effused in
simple cedema, and of the remains of blood clot; (4) a
fibroid change, a process of “sclerosis” of the retinal
elements is described as an oceasional cause of a white spot,
but is more frequently confined to the perivascular tissues
and vessel wall.

These conditions are frequently combined. The fatty
degeneration may exist alone, as the sole cause of a white
spot. Corpuscular accumulation usually involves a good deal
of fatty degeneration in the cells and in the disturbed retinal
elements. Seclerosis of the retinal structures is also in most
cases associated with fatty degeneration.

It is often impossible to say, from the ophthalmoscopic
appearance, on what change the white spot depends. Minute
granular-looking spots, brilliantly white, are commonly due
to fatty degeneration of retinal structures or of leucocytes, &e.
Larger white spots, especially if soft edged, are commonly
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effused fibrine or accumulations of lencoeytes, especially if
situated beneath the nerve-fibre layer. Fatty degeneration
of the retinal structures is, however, commonly associated.
White spots in the superficial layer of the retina, most com-
mon in Bright's disease, are due usually to degeneration of
the nerve fibres.

Growths in the retina sometimes oceur in cases in which
there are other growths elsewhere. The dise shown in
Pl III. 4 was from a boy who had cerebral tubercles and
whose other eye was the seat of a tubercular growth behind
the retina.

The oceurrence of miliary tubercles of the retina has been
suspected by many observers. White spots are sometimes
seen adjacent to the dise in cases of tubercular meningitis,
and such a spot in one case I found to be made up of
lymphoid cells like those of the nuclear layers in which it
was situated. Bouchut has seen white spots at a distance
from the dise, near the vessels. Microscopically, he always
found them to contain only products of fatty degeneration.
He suspected them to be caseous tubercles, but there was
no direct evidence that this was their nature (see Part II.,
Tuberculosis).

Since the white spots in the retina, which have heen
described, are present in many forms of retinal disease which
occur secondarily to, and are significant of, general diseases,
it is of great importance to distinguish them from other
appearances which have a different significance.

First it is necessary to distinguish whether the white spot
18 in the retina or in the choroid. Most choroidal white spots
are due to atrophy of the choroid, and their distinction is easy.
The atrophy of the choroidal pigment permits the white or
bluish-white sclerotic to shine through ; some choroidal vessels
may have escaped destruction and course across the white
patch ; its edge is always more or less irregular, and usunally
much pigmented, or the choroid may exhibit adjacent slighter
disturbance. It is easy fo recognize by the * parallactic test”
(also in the direct method by attention to the required effort
of aceommodation), that the exposed sclerotic is some distance
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behind any retinal vessels which pass in front of it.
Oceasionally, however, a white spot in the choroid is due to
a recent formation, an inflammatory ¢ exudation,” or a
growth such as tubercle. This is prominent, and may he
difficult to distinguish from a white spot due to change in
the nuclear layers of the retina. In some cases a little pig-
mentary disturbance in the neighbourhood may be seen; in
others it is distinctly so far behind the retinal vessels as to be
obviously in the choroidal level. If sufficiently prominent
to disturb the course of the retinal vessels, the prominence
may be recognized and seen to be considerable in degree.
In other cases, the conditions of origin of the spot may
assist the diagnosis.

White spots due to the persistence of the white substance
of the retinal nerve fibres, or to connective tissue at the back
of the vitreous, may be mistaken for new formations in the
retina. The former are recognized by their position, adjacent
to the dise, and by the peculiar shape and course of the pateh,
corresponding to that of the nerve fibres, and by the
““ feathery ™ striated edge with which they terminate, and by
the partial or complete obscuration of the retinal vessels,
which indicates the position of the opacity in the layer of
nerve fibres. The most puzzling cases arve those in which
such a patch ig a little distance from the dise, and is isolated
and small in size. Attention to the characters above indi-
cated will, however, usually enable the real nature of the
spot to be recognized.

The connective tissue which in some rare cases per-
sists behind the vitreous is usnally seen only over the
dise. Its nature may be recognized by its transparency,
which enables the vessels to be seen through it, and their
unaltered course to be recogmized. The edge of the film
may often be seen as a sharp, well-defined line. The similar
spots which arve sometimes left after neuritis are always
accompanied by the signs of previous inflammation, and
evidence of constriction of the vessels, the tissue being
around as well as in front of them.

Pigmentary deposits in the retina may be left after extra-
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vasation of blood, but such are always small. More extensive
pigmentation is commonly the result of the accumulation in
the retina of disturbed choroidal pigment, and is a con-
sequence of choroido-retinitis, or it is a result of the so-called
retinitis pigmentosa.

Retinitis pigmentosa appears to have some obseure con-
nection with morbid states of the nervous system. It oceurs,
as Liebreich first pointed out, very firequently in the ofi-
spring of marriages of consanguinity. It has been thought
to be connected with inherited syphilis, but the evidence on
the subject scarcely supports the theory. Tt often oceurs,
however, in families in which there is a history of nervous
disease. This is well illustrated by three out of four cases of
the disease narrated by Mr. Nettleship (“ Oph. Hosp. Rep.”
ix. 170). Of the first patient, two cousins were epileptic and
two insane. Of the second, the grandfather and great aunt
were insane, and an aunt half imbecile, and a brother para-
plegic. Of the third patient, the mother was epileptic and
probably also suffered from retinitis pigmentosa.

THE CHOROID.

Choroidal changes, like those of the retina, arve for the
most part the result of special diseases, and their characters
will be described in greater detail in Part II. Heaemorrhages
are rarvely seen, although their consequences are sometimes
met with. The common changes consist in white spots and
the disturbance of the choroidal pigment, which so constantly
results from any changes in its structure. The white spots
are either new formations or patches of atrophy. The distine-
tions between them have just been alluded to in deseribing
the diagnosis from retinal changes. White spots, not
atrophie, are the result of inflammation, or growths—tubercle
or lymphadenoma. The latter are extremly rare, and only
occur when the general lymphatic disease is well marked.
Tubercles are isolated and small—rarely large. Pigment
may be seen adjacent to the older formations. The evidence
of the general disease is almost always so prominent as to
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prevent the possibility of error. In acute choroiditis the
white patches are large and numerous: the signs of the
dyscrasiee associated with growths are absent, and there is
often a well-marked history of syphilis. The results of pre-
vious choroiditis are very conspicuous atrophic and pigmentary
changes, often associated with pigmentary deposits in the
retina. It must be remembered that this pigment frequently
occupies only or chiefly the peripheral portions of the choroid,
and an examination confined to the neighbourhood of the
optic disc may be insufficient to discover it. The changes are
very important on account of the frequency with which the
inflammation causing them is the result of syphilis. They are
also interesting to the physician as associated, in some other
cases, with evidence of a family tendency to nervous disease.®
It is possible that inherited syphilis may be the link between
 these morbid states.

Choroidal exudations (local) occurring near the age of
puberty, resembling in general aspect choroidal tubercles,
sometimes oceur, and it has been suggested by Mr. Nettleship
that these are really foci of serofulous or tuberculous inflam-
mation.

Chronie choroidal degenerations somefimes oceur in the
old as a senile change, possibly in consequence of general
arterial degeneration.t Circumseribed changes may result
from hsemorrhage. Amyloid degeneration of the choroidal
arteries was found by Knapp in a case in which hemorrhage
pccurred.,

Embolism of choroidal vessels was believed by Knapp to
be the cause of morbid appearances in two cases of heart
disease observed by him.f In each there was sudden affec-
tion of sight, at first general and then central, accompanied
by chromatopsy. Corresponding to the scotoma, there was
a localized retinal opacity with hypersemia. The opacity,
aseribed to effusion, extended to the optic dise. Sight, and
the appem‘:h'{r:e of the fundus, ultimately became normal.

* Tnstances of this have been related by Mr. Nettleship., (‘¢ Oph. Hosp.

Rep.” ix. 178.)
+ Poncet, ** Ann. d'Oculist.” 1875. T ¢ Arch. fiir Ophth.” Bd. xiv.



PART .11

OPHTHALMOSCOPIC CHANGES IN SPECIAL
DISEASES. '

DISEASES AND INJURIES OF THE NERVOUS
SYSTEM.

DISEASES OF THE BRAIN.

Ix diseases of the brain, two forms of ophthalmoscopie
change may be met with:—Iirst, those which are a con-
sequence of the general condition on which the cerebral
disease rvemotely depends — associated changes ; and,
secondly, those which are the consequence of the cerebral
disease—consecutive changes.

Axxmia Axp HyrPErAEMIA oF THE DRAIN.

It has been supposed that the state of the circulation in the
eye and brain correspond, and that the ansgemia and hyper-
semia of the brain are revealed by similar conditions in the
fundus oculi. DBut, as has been already said, such a state-
ment, if true at all, is true only within certain narrow
limits. The intra-ocular tension so regulates the state of the
vessels of the eye, that very liftle alteration occurs in them,
when changes occur in the eondition of the vessels of the
brain. The eyeball participates in variations in the blood-
supply to the whole head, but it does not share simple
vascular states of the brain (in which the rest of the head
does mnot participate) to a degree which can render it a
sensitive index of the existence of -those states. This state-
ment applies especially to the retinal vessels. The oplie

1
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nerve exhibits encephalic changes more readily, but still not
to the extent which is implied in many statements which have
been made.

Cerebral Hyperemia.—There 18 no suflicient evidence to
show that the vascularity of the dise or retina participates in
any transient cause of cerebral congestion, in which the rest
of the head does not share. Dut in some cases of long-
continuned vascular disturbance, and in morbid states which
are ascribed to cerebral congestion, there may be ophthal-
moscopic changes, but they are cases attended with grave
functional disturbance of the brain and prolonged vascular
disturbance ; in such ecases the optie dise does, not unfre-
quently, present slight changes. Instances are such con-
gestion as are shown in Pl I. 1 and 2 (Case 25), and the
bright injection of the dises described by Macnamara as
occurring during the headache produced by exposure to
the sun, a condition which may apparently increase to
papillitis when actual meningitis is developed.

This conclusion—the absence of any marked vaseular
alteration in the eye in changes in the cerebral circulation—
1s at variance with early statements and a priori theories;
but it is abundantly supported by the conclusions of many
skilled observers.*

Anwmia of the Drain 1s rare as a primary vascular con-
dition, except as the result of vascular spasm, or as part of a
cephalic anmemia. It is possible that the initial stage of an
epileptic fit, which is attended by pallor of the face, may
be accompanied by pallor of the dise, and perhaps spasm of
the retinal arteries; but very little evidence of this fact has
at present been obtained.

When the cerebral anwemia is part of a similar state
affecting the whole head, the retina certainly participates,
although it is not often that an opportunity is obtained of
observing this with the ophthalmoscope. But the loss of
function of the retina affords evidence of ifs participation,

* See, for instance, the statements of Manz, Schmidt-Rimpler, and
others, at the discussion at Heidelberg, reported in the ** Ann. d'Oculis-
tique,” vol. Ixxiv, 1875, p. 262, ¢f seq.
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as is shown by the occasional oceurrence of transient loss
of sight, probably from this cause, in syncopal seizures. In
an instance which came under my observation, a lad en-
gaged in a stooping occupation in a hot crowded room, felt
faint, and went out into the cool night-air. On re-entering
the room, he exclaimed that he could not see: the room was
absolutely dark to him. After sitting still for a few minntes
sight slowly returned. It 1s hardly conceivable that the loss
of sight was the result of ancemia of the perceptive centres,
because the other functions of the brain were scarcely
affected, and the loss of sight persisted after he otherwise
felt quite well. It was probably due to the retina sharing
i the cephalic anwemia, and suffering in funetion more and
longer than the nervous centre.

i

INFLAMMATION OF THE DBRAIN.

Acute inflammation of the brain is very rare, except
in association with meningitis. The latter is the pre-
dominant lesion, and to it the symptoms are customarily
aseribed.  Certainly, of ophthalmoscopie changes in acute
milammation of brain without meningitis, we know nothing.
Of course such cases of “active hyperemin” as those
deseribed in the last section, as occurring from the effects of
insolation, may be regarded as cases of encephalitis. The
boundary between “active congestion™ and “inflammation * is
one of gradation, but there appear to be no pathological facts
to warrant us in regarding the morbid process in these cases
as actual inflammation.

There is, however, a class of cases to which the term
“ chronic encephalitis,” or, perhaps, more accurately, “chronie
cerebritis,” appears fairly applicable, and in which there may
be very marked ophthalmoscopic changes. These cases present
evidence of mental and motor failure, the latter may be local
and attended by convulsion. Death may be preceded by
coma. Headache is often severe. There are not the tremors
or mental peculiarities of general paralysis, the symptoms

I 2
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resembling much more closely those of cerebral tumour.
Post-mortem there iz no sign of meningitis; the brain may
present evidence of degeneration, sometimes of wasting, but
no “ foeal 7 disease. Such cases may be attended by optie
papillitis very similar to that found in cerebral tuwmour, due
most probably to the propagation of an irritative process
from the cerebrum along the nerves. A well-marked case of
this kind has been described by Dr. ITughlings Jackson,
and is given in the Appendix (Case 27.) Dr. Sutton’s
microscopical examination of the convolutions showed
only an undue number of the “spherical nuclear bodies,”
and in places, instead of the normal pyramidal nerve ecells,
were large numbers of staining nuclei, with unstaining
cell-bodies around them. In places these nuclei were aggre-
gated into groups of ten or twenty. The neurogha was more
granular than that of a healthy braim. The optic nerves,
examined by myself, presented the characteristies of moderate
papillitis, the swollen papillee being infiltrated with nuclear
bodies similar to those seen by Dr. Sutton in the brain.
Similar eorpuscles were so abundant throughout the optie
nerves as to justify the assumption that the neuritis had been
“ descending ” (Pl. XV. 4—7).

It is probable that the congestion or inflammation
of the papilla, sometimes seen to supervene slowly 1n
obstruction by embolism of a cerebral artery, and which
may coincide with signs of extending mischief (Case 23), is
to be aseribed to secondary mflammatory changes around
the softened area.

Cases are sometimes met with in which we have a difficulty
i assigning to inflammation or growth the chief share in the
morbid process. Such eases may be accompanied by descend-
ing neuritis, and simulate elosely the symptoms of cerebral
tumour. Pl VI. Fig. 2 shows the optic dise in such a case
(Case 4 appended). In this, local injury, years before, had
caused the production of cheesy degenerating tissue beneath
the membranes over certain convolutions, and a more widely-
spread but irregularly distributed meningitis had led to
vascular disease, from the effects of which the patient died.
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The optic nerves were infiltrated with leucocytes, and “ miliary
abscesses ”’ were found in the optic tracts (Pl. XVI. 1 and 4).

Crrepran HAaMORRHAGE.

Associated  Changes.—The conditions which give rise to
cerebral heemorrhage frequently affect the retina as well as
brain, and may produce the same effect in it as in the cerebral
tissue. Miliary ancurisins have been found post-mortem in
the retinal vessels by Liouville, in cases in which a similar
change existed in the arteries of the brain, and caused extra-
vasations. In P1. X'VI. 11 are shown minute capillary aneur-
isms from a case in which cerebral and retinal heemorrhages
co-existed. They have not, however, been observed during life
i cases of cerebral hwmorrhage, although those which are
depicted on the lower artery in Pl. XII. 1, are from a ecase
(42) in which all the conditions for the production of cerebral
heemorrhage were present in extreme degree.

LRetinal Heemorrhages, however, are present in a considerable
number of cases of cerebral heemorrhage, and furnish an in-
dication of considerable value. Their most frequent cause is
that which is the most frequent cause of cerebral heemorrhage,
DBright’s disease, especially the granular kidney. They may
exist, asin PL. IX. 1, without any other retinal change, or may
form part of the special vetinitis (PL. X. 1 and XII. 1). In
either case they indicate the existence of the conditions which
favour vascular degeneration and rupture. In the retina shown
in PL X 1, for instance, eapillary dilatations and other changes
were found (PL XVI.7). The retinal heemorrhages are often
associated with cardiac hypertrophy. They thus may accom-
pany all the most potent causes of cerebral hemorrhage. It
must not be concluded, however, that the presence of albumi-
nurie retinitis proves a cerebral lesion to be hamorrhagie.
The disease of the kidneys is a canse of such vascular degener-
ation as leads also to thrombosis and softening, and this is
often associated with retinal changes due to the kidney disease.

In other conditions retinal heemorrhages have a similar and
less equivocal significance. They oceur, for example, in
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pernicious anemia (Pl XI. 1) and in leucocythsemia (Pl
XI. 2), and in the latter disease the brain stands second in
frequency as the seat of internal heemorrhage.®

But although retinal heemorrhages point to the existence of
conditions such as may lead to cerebral hemorrhage, and are
thus of great importance as indications of the need for care
in avoiding the exciting causes of hwmorrhage, their signifi-
cance as indications of the probability of the occurrence of
apoplexy may be overrated. They are not uncommon, as Dr.
Clifford Allbutt and Mr. Hutchinson have insisted, in the old
and gouty, who do not suffer subsequently from cerebral
heemorrhage. Perhaps this is, in part, due to the fact that
the conditions in which they arise are such that many other
causes of death co-exist.

Consecutive Changes.—Heemorrhage into the substance of
the brain is not usually attended with any ophthalmoseopie
changes. So rarely have any alterations in the fundus been
seen, that they may be said almost never to ocecur during
the early period. Even at a later period ophthalmoscopic
changes are extremely rare. The only well authenticated
early case is one recorded by Dr. Hughlings Jackson. Ten
weeks after an attack of cerebral heemorrhage, the dises pre-
sented the appearances of the later stage of neuritis. The
patient died a week subsequently, and the necropsy revealed
a large extravasation into the middle cerebral lobe, and a
few specks of hemorrhage into the corpora quadrigemina.
Dr. Allbutt has suggested that the meningitis sometimes set
up by clot may in rare cases lead to changes in the papilla.

There are several possible sources of error in aseribing
optic neuritis to cerebral heemorrhage, which must be ex-
cluded before the connection between the two can be assumed
in a given case. One of these is that the neuritis may be due
to albuminuria, being such as those shown in PL. IX. Another
possible source of error is indicated by Case 16 appended, viz.,
an overlooked heemorrhagic glioma. In this case, in which
the neuritis had been watched during life, a careful observer

# Retinal hiemorrhages not included. See the writer's article on ** Leu-
cocytheemia,”’ ‘¢ Reynolds’ System of Medicine,’” vol. v.
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who made the post-mortem rveported it to be a large extra-
vasation and adjacent softening—the latter being really a very
soft grey tumour into which the hiemorrhage had oceurred.

When, however, the hwmorrhage is into the meninges,
ocular changes may exist—slight optic neuritis. The haemor-
rhage may pass into, and distend, the sheath of the optic nerve,
as has been found in meningeal heemorrhage from fracture of
the skull (Case 49), rupture of an aneurism of the middle
cerebral (Mackenzie), rupture of an intra-cerebral extravasa-
tion into the meninges (Michel), and hemorrhagic pachy-
meningitis (Manz). Opacity and blurring of the outline of
the dise with slight swelling may be thus produced. Retinal
extravasations may co-exist, as in a case figured by P’oncet.”
Barly changes in the papilla, in a case of undoubted cerebral
hzemorrhage, would thus be evidence that the blood was
effused into the meninges. It is said (by Knapp and Liebreich)
that a peculiar pigmentation of the outer part of the peri-
pheral dise, within the sclerotic ring, may be an ultimate
consequence of such heemorrhage.

In rare cases optic nerve atrophy has been seen in associa-
tion with cerebral heemorrhage. Thus a case is recorded by
Vulpiant in which blindness supervened on an attack of apo-
plexy. Death ocewrred fifteen years later, and the remains of
an old heemorrhage were found in the left corpus striatum.
Both optie nerves and optic tracts presented grey atrophy.

CeEREBRAL SOFTENING.

In softening of the brain, marked ophthalmoscopie changes
are rare as the result of the cerebral mischief, although occa-
sionally present, as several reliable cases testify ; and I
believe that slight changes are more common than in cerebral
hiemorrhage.  Most of the casés in which alterations have
been found have been cases of softening from embolism, not
from thrombosis secondary to vaseular disease. Changes in

* ¢ Atlas' of Perrin and Poncet.
T Galezowski: “ Journal d'Ophthalmologie,” Jan. 1872,
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the fundus oculi, moreover, sometimes result from the same
causes as those which lead to the cerebral mischief.

1. Emsoric SorreNine : (a) dssociated Ocular Clanges.—
Embolism of the trunk or a branch of the ceniral artery of
the retina may occur before or after embolism of a eerebral
artery ; very rarely, as in Case 47 (Pl. XII. 2), at the same
time (see antea, p. 23).

(6) Consecutice—When the artery plugged is the middle
cerebral, marked disturbanee of the circulation might be ex-
pected in the eye which derives its blood supply from the same
trunk. Any signs of such disturbance have, however, hitherto
escaped attention, and probably the free anastomoses of the
circle of Willis carry off any excess of pressure.

If the condition of the dises 1s carefully observed from time
to time, I believe that a state of congestion may often be
observed a few weeks after the onset of embolic softening,
especially in those cases in which the cerebral damage is ex-
tensive and leads to mental change. Il I. Figs. 1 and 2
show the appearance of the right dise of a young man with
mitral disease and left hemiplegia. The increased redness
of the dise, with slightly softened outline to indirect image,
developed in both eyes under observation, and was so marked
that I thought neuritis was coming on. If became stationary,
however ; soon lessened in the left eye, and much more slowly
in the right. Coincidently with it there was marked and
increasing mental failure, persistence of the complete hemi-
plegia, and rapid development of the ankle-clonus which
was marked three weeks after the onset of the hemiplegia.
Actual neuritis has been observed in a few cases, distinet,
moderate in intensity, coming on a few days or weeks after
the cerebral lesion, and running a subacute course, and slowly
subsiding. One of the best marked cases of the kind has been
recorded by Dr. Broadbent.* A man, aged nineteen, with
mitral disease, was seized with left hemiplegia and impair-
ment of sensation, having had, five days previously, a
transient attack of loss of sight. The right limbs were in
constant motion, and there was a tendency to roll over to the

* ¢ Clin. Trans.” vol, ix. 1876, p. 62.
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left. Nine days after the onset the margins of the optic dises
were ill-defined ; they were swollen with an unduly vascular
“ woolly 7 appearance, the retinal veins large, dark, and
tortuous, the arteries visible, but small. By the eighteenth
day the paralysis had improved considerably, but the optie
papillitis persisted, sight being normal. Six weeks after
the omset, he was walking about the ward, and the
papillitis was subsiding. A fortnight later the outlines of
the discs were becoming perceptible, still red, and rather
prominent. Ile subsequently had some convulsive attacks
and symptoms of ulcerative endocarditis, and died four
months after the onset of the hemiplegia. There was soften-
mg below the posterior corner of the right lateral ventricle,
extending to the tip of the occipital lobe, and invelving the
tail of the corpus striatum and the fibres of the thalamus,
passing to the occipital lobe. The part softened was in the
region of the posterior cerebral, but no obstruetion of this
vessel was found ; the calearine artery could not be traced.

Double neuritis, with slight changes in the contiguous
retina, was seen by Dr. Stephen Mackenzie® in a case of left
hemiplegia, no doubt the result of embolism of the right
middle eerebral artery. The softening found five weeks after
the onset was slight, and the middle cerebral was pervious,
although thickened, the probability being that the plug had
broken up and had been carried on into some of the terminal
branches of the artery. Splenic infarctions were also found.
Three days after the onset the dises (previously normal) were
swollen, and three weeks later the swelling persisted, without
hemorrhages, but with a good deal of opacity, the vessels
being “buried in exudation.” One or two hemorrhages
existed close to the dises. The appearance of the dises, Dr.
Mackenzie has informed me, was precisely that often seen in
cerebral tumour. T

% ¢ Brain,” Jan. 1879.

t The following case has been recorded by Drs. Darby and Upham (** Boston
Med. and Burg. Journal,” vol. 72) as one of softening, in which, however,
there was no evidence of embolism. A man aged twenty-six had a hemiplegic
attack, followed by fits and double ‘ neuro-retinitis'* with hsemorrhages.
A necropsy some months later revealed a peculiar softening of the corpus
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A grey infiltration, incompletely veiling the dise, and
extending into the adjacent retina, is figured by Bouchut from
a case of hemiplegia in a child of seven years with mitral
regurgitation.

Most of the above cases seem to be distinet instances of
the association of neuritis and softening. It may be well,
however, again to remark how easily the error may be made
of mistaking a soft glioma for a patch of softening, as
Case 16.*

In another similar case (recorded by Leber) of supposed
neuritis from softening, the nature of the cerebral lesion
(a glioma) was only discovered on microscopic examination.

Atrophy of one optic nerve may succeed softening, embolie
or other, just as it succeeds heemorrhage when the lesion has
a certain seat, as to damage the nufrition of some part of
the brain to which the optic fibres are related. FKmbolism
of the middle meningeal artery, which supplies the dura mater
near the optic nerve, is said to cause atrophy of the latter
(see p. 92).

SorrexiNg FroMm Taromsosis.—(1) Arferial.—This may
be due to syphilitic or degenerative disease of the vessels or
to blood changes.

Syphilitic Disease.—In softening from syphilitic disease
of vessels, associated ophthalmoscopic changes are common,

striatum and optic thalamus, grey and white gelatinous soft tissue, to the
naked eye very like a glioma, but, on microscopic examination, only the
signs of degeneration were visible. It is to be remarked, however, that the
peripheral parts of these tumours may contain, and even appear to consist
only of, products of degeneration. A carveful search may be necessary for
the very delicate cells of which they consist.

# A case is recorded by Wurst, for instance (Virchow's ¢ Jahres-
bericht,” 1877, 1i. 463, from the “ Przeglad lekarski’’), in which optie neuritis,
¢ stauungs papilla,” was associated with cerebral softening—a spot the size
of a walnut in the posterior portion of the left hemisphere, and a second, the
size of a bean, in the pons Varolii. Sudden complete amaurosis had come on
a few days before. There was, however, interstitial nephritis and hyper-
trophy of the heart, and it is most probable that the optic neuritis was
due to the renal disease. In the remarkable case figured in PL. VI. 2
(Case 4), optic neuritis co-existed with softening from extensive arterial
dizease, the results of old traumatic meningitis, but inflammatory (¥) growths
existed beneath two old fractures of the skull. The man had had syphilis,
but the lesions presented no syphilitic character.
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consecutive changes are very rare. The associated conditions
are the various changes which are due to syphilis, and which
ave fully described farther on. Their recognition is often of
the highest importance in diagnosis. They are, of course, of the
greatest significance in cases of softening in persons who have
not reached the period of life at which vascular degeneration
is common. In the latter condition, the recognition of con-
stitutional syphilis leaves us still in some doubt, and care
must be taken to avoid attaching undue weight to its signs.
But, on the other hand, it must not be forgotten that
syphilitic vascular disease does occur, and not rarely, in the
degenerative period. I lately examined the body of a woman,
aged fifty-six, who died from the effects of unmistakable
syphilitic disease of the basilar artery. In doubtful cases, the
recognition of the ocular signs of syphilis should always lead
to a trial of the special remedies.

Although associated changes are common, consecutive
alterations in the eye are very rare in softening from
syphilitic disease of vessels. I am not aware that any
instance has yet been recorded in which congestion or inflam-
mation of the optic papilla was due to this cause. In the
few recorded cases in which 1t was observed, syphilitic
growths in the brain were associated with the vascular
disease, and the ocular change was due to the former, not
to the latter.

Degenerative Discase : “ Atheroma.” —Cerebral softening from
this cause is rarely associated with any similar morbid states
of the retinal arteries, which are below the size in which
“endarteritis deformans” is common. ~ Oceasionally, thicken-
ing of the wall or undue tortuosity of the retinal arteries has
been observed. Atheroma of cerebral vessels is, however,
very common in cases of chronic kidney disease, and albu-
minuric retinitis is often found in such cases associated with
cerebral softening.  Hwemorrhages from this cause are
evidence, therefore, of probable vascular disease of the brain
rather than of cerebral heemorrhage. In the case figured m
Pl IX. 1, for instance, although there was a retinal hsemor-
rhage due to the effect of chronic renal disease, the cerebral
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symptoms pointed unmistakably to softening rather than to
haemorrhage.

Consecutive changes are very rarve in senile arterial throm-
bosis.  Optic neuritis has not yet been observed unequivocally
due to this cause. In one case on record it is most probable
that the papillitis was nephritic—a source of fallacy to be
carefully borne in mind™ Atrophy of the dises has, in rare
cases, been observed to supervene.

In some cases, however, the obstruction by thrombosis of
the internal earotid may give rise to alterations in the eye,
which have been hitherto observed only after death, but
which must be attended by marked ophthalmoscopie changes.
Such a case was deseribed long ago by Virchow.* A man
aged forty-six who had an attack of apoplexy, leaving
right hemiplegia, died from a melanotie cancer of the liver.
The internal carotid was obstructed by a thrombus, probably
spontaneous, since no embolon was found, and there was fatty
and calcareous degeneration of the wall of the vessel. There was
a large aren of softening in the left hemisphere. The ophthal-
mic artery was patent, evidently by a collateral circulation
having been set up. The wvitreous was transparent, the
retina thickened, and around the papilla four opaque white
spots, which were, however, found to be due to the persistence
of the medullary sheath of the nerve fibres. The ganglion
cells were granular. The elements of the nuclear layers
showed a tendency to arrange themselves in lobular eylinders.
Another case of the same character which came under my
observation has heen before alluded to (p. 27 nofe), and in it
the ophthalmoscopic changes would probably have been much
more striking.  Although the origin of the ophthalmic artery
was closed by clot, the central artery of the retina retained
a channel, narrowed by elot formed upon its walls. Some
retinal branches were pervious, others closed. The retina
presented atrophy of all its structures, and was reduced to
about two-thirds of its normal thickness.

It is important then to watch the fundus continuously in
cases of thrombosis in the region of the internal carotid. It

¥ ¢ Arch. fur Path. Anat.”” Bd. x, 1856, p. 189.

R ?3 ]23 .
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is probable that the obstruction of the earofid would always
be accompanied by a sudden diminution in the size of the
retinal artery, the degree of which, and the occurrence of
parenchymatous changes in the retina, depending on the
character of the anastomoses of the orbital artery. These are
usually abundant, chiefly with the facial, but also to a less
extent with the middle meningeal.

Softening from Arterial Thrombosis due to Blood State.—
In this condition, which is rare, except in the puerperal
state, ophthalmoscopie signs have been found only in cases of
septiceemia (g.v.)

(2.) Softening from Venous Thrembosis.—Ophthalmoscopic
changes are unknown. In thrombosis of the cavernous sinus,
it is said that there may be double optic neuritis and
exophthalmus. Slow obliteration of this sinus, however, may
cause no ophthalmoscopie changes.

(5.) Inflammatory Softening.—Apart from abscess, ophthal-
moscopie changes have been found only in traumatic cases, in
which slight neuritis has been observed (see “ Injuries to
DBrain™).

J."S.H!‘-‘-["l‘]ﬁ!‘-’»- orF Draiw.

The only changes known are consecutive. Ifrequently
there are none. In a minority of cases, optic neuritis is
found, differing in no respect from that which is due to cerebral
tumour. The papillee are swollen, red, and opaque, the vessels
concealed, and heemorrhages may be present.  Dropsy of the
sheath has not often been looked for, but was found in one
case (Peipers), the abscess being in the right temporal lobe.

There 1s no conspicuous difference between the cases of
abscess with, and those without, optic neuritis. In perhaps a
larger proportion of the ecases with neuritis the bone disease
causing the abscess was the result of injury. In two cases
recorded by Dr. Hughlings Jackson this was the case. The
position of the abscess has been in the temporal and posterior
parts of the parietal lobes, beneath the surface. In a case
recorded by Denedikt it was outside the optic thalamus.
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Tuymouvrs oFr THE Braix.
A. GROWTHS.

Associated Conditions.—Growths may ocecur in the eye,
of the same nature as the growth in the brain. Such cases
are mot common, but are occasionally met with. The
dise shown in Pl. II1. 4, is the left dise of a boy, whose right
eye was the seat of a tubercular growth, in whose brain there
was another similar growth, of which vomiting and optic
neuritis were the only signs. In such a case the ocular
growth becomes an important symptom. Choroidal miliary
tubercles may be expected to be found oceasionally in cases in
which a tubercular mass exists in the brain, but they occur
rather in acute general tuberculosis, in which meningitis is
more frequent.

Consecutive Changes.—Optic neuritis is f/e ocular lesion in
intra-cranial growths, which are, on the other hand, its most
frequent causes. It is present, in various degrees, in a large
proportion of the cases of intra-cranial tumour. In what
proportion cannot be determined by statisties from published
cases, on account of the selection for publication on special
orounds. From my own experience I should say that neuritis
occurs in about four-fifths of the cases. This is a much
smaller proportion than has been dedueced from published eases.
Annuske and Reich, for instance, collected eighty-eight cases
with ophthalmoscopie examination and autopsy, and found
that there was no ophthalmoseopie change in only five per
cent. DBut these cases have all been recorded during the
period when ophthalmoscopic observation possessed the in-
terest of novelty, and a far larger proportion of cases with
neuritis have probably been published than of cases without
neuritis.

It does not seem possible at present to say on what the oc-
currence of optic neuritis depends; why it is present in the
majority, absent in the minority. DPosition of growth has
apparently no influence on its occurrence. It has been met
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with in tumours of every part of the cerebral hemispheres, of
the pons Varolii, the erura cerebri, the cerebellum. I am not
aware that neuritis has been found in tumours limited to the
medulla below the pons. It 18 common in tumours of all parts
of the hemispheres. Dy, Clifford Allbutt thinks that tumours
of the anterior lobes are more uniformly attended with neuritis
than those of other parts, but I have seen a large growth in
the anterior hemisphere with normal dises throughout.

Nor does the nature of the tumour apparently influence
the development of neuritis. It oceurs with every variety—
glioma, sarcoma, tubercle, syphiloma. The most frequent
forms of tumour are those which are met with most fre-
quently in association with optic neuritis; and they are also
those in which neunritis is most frequently absent—syphilo-
mata, tubercles, and gliomata.

The size of the tumour also seems to have little influence
in producing neuritis. I have twice seen syphilomata the
size of half an egg without optic neuritis. One of the largest
intra-cranial tumours I have met with was a sarcomatous
growth, the size of the closed fist, growing from the dura
mater, and compressing, not invading, the brain over the
posterior portion of the parietal lobe, a tumour which must
have increased the intra-cranial pressure as much as it is ever
inereased directly by a growth, and in this case the discs, re-
peatedly examined from soon after the onset of the symptoms
until death, about six months later, were perfectly normal.
On the other hand, Denedikt has recorded a case of well-
marked neuritis with much swelling and heemorrhages, due to
a tubercle of the pons Varolii no larger than a cherry. There
were no signs of meningitis.

The chief facts at present known regarding the mechanism
by which optiec neuritis is produced have been already dis-
cussed (p. 63). Some points having special reference to
tumour may be again adverted to. It isclear from the faets
stated above, and a long list of similar cases might be given,
that encephalic tumours do not cause neuritis by the direct
effect of their mass on the intra-cranial pressure. Perhaps no
form of cerebral tumour is attended with optic neuritis in a
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larger proportion of cases than glioma, which commonly does
not press upon, but invades, the brain substance, and often
oceupies the invaded tissue almost bulk for bulk.

It has been thought that the rapidity of growth of a
tumour influences the ocewrrence of optie neuritis, but a
limited experience of these cases, or a very short search
among recorded eases, disposes of the hypothesis, at any rate
in an absolute form. Rapidity of growth may be one factor
in the production of neuritis, and an important factor
in determining the rapidity or slowness of the course of
the neuritis, but it certainly does not alone determine its
oceurrence.

There is, however, one mode in which neuritis is produced
which may sometimes be distinetly traced, post-mortem—by
the mechanism of meningitis. The dise shown in PL II1. 3,
for instance, was in a case (3) of tumour originating in the
pineal body and invading the anterior corpora quadrigemina.
The changes in the disc were very gradual in development,
and moderate in degree. There was no general meningitis,
but the orbital lobules were gently adherent, and fine shreds
of lymph were visible on the dura mater after their separation.
The optic nerves in front of the commissure were swollen and
reddened. Microscopical evidence of neuritis of the nerve
trunk was very distinet. In another case (16) of tumour
(glioma) of the anterior lobe, in which the neuritis was of the
form most characteristic of tumour, greyish-red, with much
swelling, the microscopiec changes in the nerve trunk, most
intense behind the foramen, ndicated a communicated
descending mneuritis, and old adhesions over the tumour
showed that there had been local meningitis. Tt must be
remembered that in such eases, whatever mechanism leads to
the occurrence of neuritis without meningitis, may mfluence
the degree and course of that which is set up by meningitis.

In most cases optie neuritis is a transient event in the his-
tory of a cerebral tumour, not a constantly-associated eondition.
A tumour may exist and cause symptoms for a considerable
time without leading to any change in the eyes, and then
optie neuritis may be rapidly developed, run its course, and
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pass away, in many cases leaving atrophy of the discs, while
the symptoms of the tumour continue or inerease for months
or years. It is not only that a tumour takes a certain time
to cause optic neuritis, but it often exists for a considerable
time before the mechanism for the production of neuritis,
whatever that may be, is set in operation. A tumour
may exist and cause symptoms for years before optic neuritis
is produced. A striking instance of this is afforded by
Case 15 ; the microscopical appearance of part of the papilla
is shown in P1. XTV. 7. The case was under the care of Dr.
Hughlings Jackson, who had examined the eyes repeatedly
during nine months and always found them normal. Then
neuritis eame on, but subsided, and in six weeks the dises
were again normal, and continued so till death. Dr. Jackson
has recorded® a still more significant case in which a man
had had symptoms of cerebral tumour for nine years: during
the last three years his dises had been repeatedly examined
and found normal. Six weeks before death neuritis was
discovered.

In many cases in which neuritis occurs long after the
symptoms of tumour have existed, its occurrence precedes
death by no long interval.

The appearance of the dises in intra-cranial tumour is that
of neuritis in its most typical forms, as described in a pre-
ceding page (p. 42). The stages indicated may be seen, and the
neuritis may stop at one or another of those stages, constitut-
mg what may be termed varieties of neuritis. As already
stated, until our knowledge of the relation of the appearances
to their causes is much more extensive, and founded on more
minute and full observation of the conditions of origin, macro-
scopic and microscopic, a division of neuritis into varieties
according to its degree is much more useful than a separation
of forms according to hypothetical modes of origin. Those
varieties or stages have been already enumerated (p. 75).
Hach of the earlier stages may or may not be accompanied
by obvious over-distension of veins, and each may be accom-
panied by extravasations.

* ¢ Med. Times and Gazette,”’ Sept. 4, 1875.
K
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The neuritis of tumour is in most cases double, sometimes
equally advanced in the two eyes, often more intense and
subsiding earlier in one than in the other. Rarely the affec-
tion of the dise is unilateral (as in Case 17), and this, although
the tumour may be in the brain, where growths commonly
cause double neuritis, In two cases of this character recorded
by Dr. Hughlings Jackson, the neuritis was on the opposite
side to the fumour.®

Symptoms.—The symptoms of the neuritis which accom-
panies cerebral tumour have been already fully deseribed
(p. 54). It must be remembered that all symptoms may be
absent, the acuity of vision, the fields of vision, and eolour
vision may all be unaffected, as in many of the cases figured
in the plates and referred to in the description of the symp-
toms of neuritis. It must also be remembered that affections
of sight of various kinds may co-exist with neuritis, and be
due, not to the intra-ocular, but to the intra-cranial disease.

Clourse and Duration of the neuritis in cerebral tumour.—It
is important to note that the neuritis often coineides at its
onset with an obvious increase in the other symptoms of the
cerebral tumour. This has been pointed out, long ago, by Dr.
Hughlings Jackson. Instances of it are frequent, but at
the same time exceptions are not rare. It is probably true,
however, that the occurrence of optic newritis indicates progress
in the morbid growth and its consequences.

With regard to the conrse of the neuritis, it is necessary to
distinguish two classes of cases. One of these is where the
progress of the tumour, either spontaneously, or under the
influence of treatment, becomes lessened or arrested after the
onset of the meuritis; the other, where the progress of the
tumour to which the neuritis is due is uninterrupted.

In the first event, the neuritis commonly subsides. It may
pass away completely, even although it has reached the stage
of considerable swelling and obscuration of dise and vessels,
with distended veins and narrowed arteries, and sight may
throughout be unimpaired. This occurred, for instance, in
the cases shown in PL IV. 1, 2, 3, 4, V. 3, 4. Or, less

# <« Oph. Hosp. Rep.”” 1871, and * Brit. Med. Journal,” July 20th, 1872.
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commonly, a slight or moderate damage to sight, from the
inflammatory swelling and damage to nerve fibres, may pass
away. Very frequently, however, although the neuritis sub-
sides, amblyopia oceurs or increases as the nerve fibres suffer
from compression from the contracting tissue. The last is the
more likely to occur the longer the neuritis has lasted, because
there is then more tissue formed, incapable of removal.

Instances of each course are seen often enough in syphilitic
tumours, and not rarely where there is strong reason to believe
that a scrofulous tumour exists —a cerebral or cerebellar
tubercle. In cases in which the neuritis is slight and com-
mencing, a subsidence of the neuritis may be the first sign of
the improvement. It was so in Casge 11 (PL. V. 4), in which
the neuritis passed away before there was any improvement
in the symptoms, and then slowly the paralysis lessened, and
improved up to a certain point, at which it became stationary,
no doubt from the tubercular mass ceasing to grow, and
becoming, from partial degeneration, smaller, and thus per-
mitting damaged tissue near it to recover, while the destruc-
tion, which had before taken place, persisted. In syphilitie
tumours, arrest can be obtained much more rapidly than in
tubercular growths, and a considerable neuritis may pass
away without damage to vision (PLIV.1 &2,3 &4, VI.4&5.)
In these cases, however, if a considerable neuritis exists
before the treatment affects the tumour, tissue-changes too
often progress in the dise to an extent which leads to loss of
sight, even though ultimately the cerebral lesion ceases to
increase and becomes quiescent (P1. IV. 5, 6). Ocecasionally,
although rarely, an analogous arrest of growth oceurs in
other tumours, often attended with degeneration and caleifi-
cation. The neuritis may, in these cases, subside with the
change in the growth.

In the cases in which the tumour eausing the optie change
continues its growth, as most tumours of other descriptions
than the tubercular and syphilitic growths, the course of the
neuritis differs according to the intensity of the inflammation.
When this is considerable, the neuritis remains for a time at
its height ; commonly the signs of strangulation are developed,

K 2
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and then the neuritis subsides slowly into atrophy. The in-
flammation, as it were, terminates itself, and its consequences
remain. When the neuritis does not reach so intense a
grade it has a much longer duration. The lilac-grey neuritis,
with little sign of strangulation, may persist for months
without much change, and then slowly subside to atrophy ;
sight perhaps being little damaged until the subsidence,
when the tissue formed during the long duration of the in-
flammation compresses the nerve fibres. In a still shighter
degree, that of slight neuritis, for instance (p. 75), the change
may persist without alteration for a very long time. In
the case represented in Pl. V. Figs. 1 and 2, the appearance
of the discs was unchanged for a year and a half, and when
the patient was again seen a year later, the mneuritis was
nearly in the same degree, althongh the least inflamed portion
of the dise had become grey and sight was gone.

There is at present little direct information regarding the
conditions which determine the course and duration of
neuritis in the cases in which the cerebral tumour continues
its progress. DBut it has been seen that the onset of neuritis
may accompany, or succeed, an increase in the symptoms
due to the tumonr, such as indicates an inerease in the size or
irritative action of the growth itself. And we have seen also
that the early subsidence of neuritis may attend a diminution
m the other effects of the tumour such as may be taken as
indicative of an arrest of growth, or even a diminution in
size. These facts taken together indicate that the course of
the neuritis is, to some extent at least, dependent on, and
influenced by, the course of the tumour. This conclusion is
corroborated by the fact that in some cases of tumour of
very chronie course, the course of the neuritis is equally
chronic. The case mentioned above (P’1. V. 1 & 2) is a striking
illustration of this, since the progress of the very marked
symptoms was but slight during the year and a half, in
which the neuritis was absolutely stationary.

Significance.—The value of optic neuritis as an indieation
of the existence of an intra-cranial tumour is very great.
Tumonr is the cause of the great majority of cases of neuritis
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due to organic disease, and not the result of toxeemia. On the
other hand, neuritis is present, at some period, in at least
four-fifths of the cases of tumour, and it may be the only
unequivocal sign of organie intra-cranial disease.

It is important to remember that neuritis is a transient
condition, however long its duration, and that its effects
continue a much longer time than the inflammation. The
atrophy left by neuritis may constitute unequivocal evi-
dence of the antecedent inflammation, and where aetual
atrophy is not left, the state of the disec and the narrowing of
the vessels may show clearly that there has been previous
neuritis. Unfortunately it is not always possible, in old-
standing cases, to say from the aspect of the dises how the
atrophy originated. If the neuritis was moderate, the choroid
adjacent undisturbed, a clean cut dise may be left, and the
narrowing of the vessels may not be greater than is some-
times seen in cases of atrophy of the dise of other forms.
The concealment of the lamina eribrosa is, however, usually
complete. Valuable information may also be gained by the
civewmstances under which the loss of sight came on; the
existence at the time of cerebral symptoms points strongly to
the origin of the atrophy in neuritis.

It is not only during life that neuritis may assist the dia-
gnosis of tumour. As an instance, I may mention the case of
a man who died soon after his admission, with hemiplegia,
into University College IHospital. The autopsy revealed a
soft area, bounded and crossed by trabeculwe of firmer tissue,
which was at first thought to be an area of old softening with
some connective tissue formation in and about it. It was
suggested, however, that it might be a tumour. Before it
was examined with the mieroscope, the backs of the eyes were
removed, and found to present distinet evidence of neuritis—
swollen papille with heemorrhages. A diagnosis of probable
tumour was therefore made, and was fully confirmed by the
mieroscope.

From the facts given above it is evident that optic neuritis
may, in some cases, afford not only diagnostic, but prognostic
indications. A subsidence of neuritis which has not reached
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any considerable degree of intensity, may be taken as indicat-
ing, in most cases, a retrocession of the growth, and a neuritis
of very chronic course affords evidence that the progress of
the tumour is equally chronic. It might be supposed, there-
fore, that the absence of neuritis would indicate still greater
chronicity. This, however, cannot be inferred, since tumours
of very rapid eourse may be unattended with neuritis, and it
is only when neuritis is actually present that a prognostie
inference can be drawn.

It has been remarked that optic neuritis in tumour of slow
growth often occurs not long before death. In such cases,
also, it affords some prognostic indication. In more acute
cases, or in those in which 1t developes early, it has not the
same significance. It would appear as if the mechanism for
the production of neuritis were, in the latter cases, readily
excited, while in the former it is the result of changes of such
a degree as to be incompatible with the long continuance of
life.

Simple atroply of the optic nerves occurs in cerebral tumour
more frequently than in any other form of cerebral disease,
sinee it is due not only to the effect of the growth in destroy-
ing by invasion the fibres or centres of the optic nerves, but
also to the secondary eonsequences of the tumour—its indirect
pressure, the pressure of ventricular effusion on the chiasma,
and the effects of the meningitis which occasionally accom-
panies growths, Such atrophy has the characters of secondary
atrophy of the optic nerves, the features and origin of which
have been already deseribed. But simple atrophy is far less
common in cerebral growths than the atrophy which is con-
secutive to neuritis. Gureat caution is also necessary in infer-
ring, from the appearance of dises long after the onset of
the atrophy, that was simple and not consecutive, since, as
already many times stated, the characters of the latter may
ultimately resemble very closely those of the former. If is
to be noted that in many cases, as in Case 6 (Pl IL. 4)
the mischief which results in indirect pressure on the optie
nerves or commissure, or tracts, occurs later in the history of
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the tumour than optic neuritis, and it is not uncommon for
sight, damaged much or little by the neuritic process, to fail
rapidly at a subsequent period from secondary pressure effects.

B HYDATID CYSTS

Associated Changes.—A cysticereus has been oceasionally
observed in the vitreous humour, but the coincidence of one
there with the symptoms of cerebral tumour due to another
in the brain, has not, I believe, hitherto been recorded.

Consecutive Changes.—Optic neuritis is frequent in hydatid
cysts, having all the characters of the neuritis which occurs
in growths—swollen papilla, obscured and tortuous vessels,
heemorrhages. It has been observed with hydatid eyst of
both cerebrum and cerebellum. It may go on to consecu-
tive atrophy, life being prolonged for years. The few cases
on record of neuritis associated with eysts in the brain, the
nature of which was not ascertained, were probably examples
of hydatid disease.

InTRA-CRANTAL ANEURISM.

Miliary aneurisms have been spoken of in connection with
cerebral heemorrhage. Intra-cranial aneurisms of larger size
are not, as a rule, accompanied by any associuted ocular changes:
those of the central artery of the retina being too rare to be
of significance. Nor do they often cause consecutive changes,
except their position is such as to press upon the optic nerve
(causing unilateral amaurosis and secondary atrophy), on
the chiasma (bilateral atrophy), or, very rarely, on the optic
tract (causing hemiopia). An aneurism of the internal carotid
may obstruct the cavernous sinus, and cause transient fulness
of the retinal veins without papillary changes. Commonly the
pressure is relieved by the free communication of the ophthal-
mic and facial veins, and the enlarged angular vein ‘may be
conspicuous beneath the skin. In rare cases, however, an
aneurism in this situation has led to optic neuritis, as in a case
recorded by Michel,* in which double neuritis, with evidence

* < Arnch, f. Oph.”’ zxxiii. 2, p. 225.
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of obstruction, was the first sign of a cirsoid aneurism of the
two internal carotids which had pressed on the optic nerves.
The optic nerves at the spot showed evidence of interstitial
inflammation. Dr. Holmes, of Chicago, has recorded several
cases in which optic neuritis co-existed with intra-eranial
bruits, and in the only one on which a post-mortem was
obtaincd an aneurism of the internal earotid was found ; but
there was also an adjacent growth in the pituitary body.

In an interesting case, lately published® by Mr. Jeaffreson,
of Newcastle-on-Tyne, although there was no post-mortem,
an aneurism of the internal carotid probably existed, and
caused unilateral papillitis (* ¢ stanungs-papilla’: congestion
with cedema ).  The other symptoms were, a loud murmur
arrested by compression of the carotid, paralysis of the third
nerve, and subsequently aphasia.

It is probable that in these cases the neuritis is descending,
the result of the involvement of the nerve in inflammatory
changes around the aneurism, and not due to pressure on the
cavernous sinus. The evidence of this is that, apparently,
aneurisms which produce the same effect on the sinus may or
may not be accompanied by papillitis, and that when the
latter is present the enlarged communications with the facial
vein may (as in Mr. Jeaffreson’s case) afford the same
evidence of relief to mechanical obstruction.

IxrEr~narn HyprocEPHALUS.

In simple internal hydrocephalus without growth there is
commonly at first no ophthalmoscopic changes, and there may
be none, even though the distension of the ventricles is such
as to cause a marked increase in the size of the head. Some-
times there may be slight fulness of the retinal veins. At a
later period, and sometimes early, sight commonly fails, and
the signs of simple white atrophy of the optic nerve are then
present. In several cases the onset of the atrophy has been
watched, and the occurrence of any neuritic process excluded.
In a few cases signs of neuritis have been observed to precede

* ¢ The Lancet,”’ Maxch 8, 1879.
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the atrophy (Allbutt), the neuritis being similar to that seen
in tumour, but slight in degree.

The simple atrophy of the nerves is usually due, as Tiirck
pointed out, to the pressure of the distended third ventricle
on the optie chiasma, and even on the tracts. In one case in
an adult the distended ventricle appeared at the base as a
bladder measuring ten lines by eight (Forster).

It has been remarked by Bouchut that the ophthalmoscopie
changes may serve to distinguish chronie hydrocephalus from
the large head of rickets; but from the lateness of the optic
changes the cases must be very rare in which the nature of
the disease is not clear long before ophthalmoscopie signs are
present.

DISEASES OF THE MENINGES OF THE BRAIN.
MexixcEAL GROWTHS.

Tumours springing from the pia mater always involve the
cerebral substance to a greater or less extent, and their effects
have been included in the account of cerebral tumours.

Tumours springing from the dura mater over the convexity
also commonly cause the same effects, in the brain and on the
eye, as growths in the brain itself.

Growths springing from the dira mater of the base of the
brain also frequently cause optic neuritis. They do this some-
times by the direct influence on the optic fibres. Sometimes,
when remote from these, growths which merely damage the
nerve centres by pressure cause optic neuritis in its most
intense form. Cases are on record, moreover, in which the
optie neuritis was for a long time the only symptom of such
a growth ; as in one case in which, after months, hemiplegia
came on, and was found to be due to a sarcoma springing
from the periosteal dura mater, and which had compressed
the left hemisphere of the cerebellum and the left side of the
pons Varolii.* In the case figuredin P1. V. 5, optic neuritis,
although not the earliest symptom, reached its height before

# Pagenstecher and Genth's ‘° Atlas of the Path. Anat. of the Eyeball.”
Pl. xxxiv. Fig. 3.
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any motor paralysis occurred. The tumour sprang from the
dura mater, and had compressed the right side of the pons
and right hemisphere of the cerebellum.

Meningitis accompanies meningeal growths even more
frequently than tumours in the substance of the brain, and
may give rise to the changes in the eye described in the next
section.

MexiNGITIS.

The effects of meningitis on the eye vary much according
to its seat, being slight when the inflammation is on the
convex surface of the hemisphere, and often marked when the
meningitis is at the base. In many cases, ophthalmoscopic
changes are entirely absent, and when present they are
apparently rather consecutive to, than concomitant with, the
encephalic vascular disturbance. They afford, as Manz and
others have pointed out, little support to the doctrine that the
intra-ocular circulation shares and reveals disturbances of the
encephaliec vessels. It will be convenient to consider sepa-
rately the changes in the several forms of meningitis.

SivrLe MeNiNGitis.—Acute simple meningitis of the
convexity is usually unaccompanied by ophthalmoscopie
changes; if it lasts for a considerable time some hypersemia
of the dise may be present. In a case of purulent menin-
gitis, suppurative inflammation of the eye (chemosis and
post-mortem infiltration of the retina with pus) was
observed by DBerthold.* Teubet has recorded a case of
purulent meningitis of the convexity secondary to septicemia
in which there was intense inflammation of the optic nerve
in front of the commissure. The only changes in the eye
were distension of the retinal veins and hemorrhages.

Chronie simple meningitis of the convexity, slight in
degree (such as that of which traces are often found in the
brains of drunkards), is also commonly unattended by any
optic change. 'The slight cedema and congestion of the dise,

® ¢ Arch. f. Ophth.”” Bd. xvii. 1874.
T ¢ Deut. Arch. £ Kl. Med.”’ 1878, xxii. 263.



MENINGITIS. 139

sometimes seen in chronie aleoholism, is probably the result
of the toxscemic condition as well as of the encephalic
change.

Simple meningitis of the base is very rare, except in
association with tumour or some bone disease. Optic neuritis
may oceur by direct propagation, and in those cases, in which
the disease is chronic (as in Cases 1 and 4), the visible
changes in the disc may be considerable in degree and
duration. Basilar meningitis is, however, in most cases
tubercular or syphilitic.

TusrrovLAr MENINGITIS : Associated Condition.—Tubercles
of the choroid may now and then be found in tubercular
meningitis, and furnish valuable diagnostic information, as in
Case 35. But their oceurrence is rare, and they are much
arer, as Cohnheim pointed out, in tubercular meningitis than
in general tubereulosis without meningitis. Dr. Heinzel® never
saw them in forty-one cases of tubercular meningitis which
he examined with the ophthalmoscope, and the case figured
(PL. XV. 1) was the sole instance in which they were found
in twenty-six cases examined by Dr. Garlick at the Hospital
for Sick Children.

Consecutive Changes.—A peculiar marbled reflection from
the retina has been described by Leber and Hock, ocourring
especially along the neighbourhood of the veins. They have
seen it in conjunction with tubercles of the choroid. It is
not due to neuritis, but may precede the latter. Nevertheless,
redness of the dise is sometimes observed in association with
this reflection. A somewhat similar reflection, chiefly around
the dise, has been described by Manz as the most frequent
change. He associates it with cedema of the sheath of the
optic nerve. It is no doubt due to a slight cwdema of the
retina (compare P1. 1. 3).

Changes in the optic dises of more considerable degree ave,
however, present in tubercular meningitis in such a proportion
of the cases as to constitute a very important symptom of the
disease. The frequency of the ocewrrence has been variously

# ¢ Jahrbuch fiir Kinderheilkunde,”* 1875, p. 334.
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stated. They do not oceur in the rare cases in which the tuber-
cular inflammation is confined to the convexity of the brain.
In the cases of basal meningitis changes are, in some, entirely
absent. Dr. Garlick,* of twenty-six cases carefully watched
at the Children’s Hospital, found the dises normal through-
out in five ; distinet swelling was developed in about half the
whole number, increased redness only in one quarter, and in
a few others only distension of veins. In many of these
cases, however, the changes were slight, and their pathological
character, was recognizable only by their development under
observation. Tt is probable, then, that considerable changes
are present in one half the eases, and that in two-thirds of the
remainder, slight alterations will be found if the dises are
watched with care from day to day. The occurrence of con-
gestion and edema of the dise seems to be especially related
to the ocemrrence of inflammation, and the formation of
lymph, in the anterior part of the base about the chiasma and
the optic nerves.

The degree of change is rarely great. The dise becomes
full-coloured and its outlines hazy. Sometimes this and dis-
tended wveins constitute the only morbid appearance. More
often swelling, with undue striation, becomes visible to direct
examination, and the edges of the dise gradually cease to be
recognizable. The disc has sometimes a reddish-grey look.
In several recent cases I have noted that the colour of the
swollen papillie was much paler, especially on examination by
the indirect method, than the neuritis of cerebral tumour, the
aspect suggesting the idea of a subsiding neuritis rather than
one that is commencing, and this in cases in which the neuritis
was quite recent. The neuritis rarely passes into a more intense
degree. The veins are often, though not always, over-dis-
tended from the first. In Dr. Garlick’s observations their
distension was especially related to excess of subarachnoid or
ventricular fluid. Oececasionally white lines along the sides of
the vessels are unduly conspicuous. Hiemorrhages are rare.
Sometimes white spots are seen in the neighbourhood of the

* Paper communicated to the Royal Medical and Chirurgical Society in
the present session (1878-9).
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swollen dise. They are in the substance of the retina, and
consist of an accumulation of lymphoid ecorpuscles in the
nuelear and molecular layers, or on degeneration of nerve
fibres. They may readily be mistaken for tubercles of the
choroid. It has been thought that they are of the nature of
tubercles, and they have accordingly been described as retinal
tubercles, but very similar spots are seen in neuro-retinitis
from other causes. Occasionally a gauze-like opaeity is seen
over a wide area of the retina, with scattered white points and
flakes (Heinzel). Very rarely retinal heemorrhages are
assoclated with the papillitis.™ -

The changes which oceur in tubercular meningitis are
always double, though often more advanced on one side than
on the other. In some cases the excess was found by Dr.
Garlick to be on the side of the chief cerebral change, but in
a few it was on the other side. In most cases the patients
die not long after its development. It is doubtful how far it
affects vision. Dr. Clifford Allbutt believes that cases of
meningitis often recover, the neuritis passing away, and sight
being preserved or restored. This observation is supported by
two cases described by Dr. Garlick. The symptoms were
headache, vomiting, constipation, irregular pulse, normal tem-
perature, and the development of ophthalmoscopic changes
under observation. In both cases recovery was complete. In
another case observed by him an inerease in pulmonary symp-
toms was attended by a marked decrease in the cerebral
symptoms, and in the optic changes, for five days before
death.

Cases of optic nerve atrophy of old-standing are occasionally
seen in which sight was lost in early life with acute cerebral
symptoms very like that of an attack of meningitis. Several
such cases have been related by Mr. Hutchinson.t Inecipient
atrophy wis noted by Heinzel in one case of long duration,
and in two others he observed the initial stage of consecutive
atrophy.

The neuritis which accompanies tubercular meningitis was

* Heinzel, loe. cit. p. 341, Cases 6, 16, 19, 26.
4 ¢ Oph. Hosp. Rep.” v. 310 and ix. 124,
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regarded by v. Graefe as affording the typical example of
descending neuritis, the inflammation passing directly from
the membranes to the optic nerves. With this my own
experience accords. In some cases the existence of inflamma-
tion in the trunk of the merve is obvious on naked eye
examination. The nerve is swollen, softened, and reddened.
In most cases it may be demonstrated by microscopical
examination.

But the discovery that the optic sheath i1s often distended
with fluid, just as in the neuritis of tumour, has led Manz and
Leber to the conclusion that the neuritis of meningitis is
probably produced in the same manner as that which they
assume to oceur in cerebral tumour, viz.: the increase of
intra-cranial pressure foreing the subarachnoid fluid into the
sheath, and so constricting the end of the nerve. There is,
however, no correspondence in these cases between the oeeur-
rence of neuritis, the existence of increased intra-eranial pres-
sure, and the distension of the sheath. The latter is probably
related solely to an increase of the subarachnoid fluid, without
which even great distension of the ventricles not only does not
cause dropsy of the sheath, but may even remove it.* For
the settlement of the question more facts are needed regarding
the relation of the supposed factors, and especially regarding
the microscopical evidence of a descending neuritis.

In a considerable number of cases the symptoms of
meningitis are distinet before the ocular changes are
developed. In such cases the ophthalmoscope corroborates
rather than assists the diagnosis. But in some cases the
cerebral symptoms are latent or dubious, and in these the
examination of the eyes may afford very valuable help, and
it is probable that it would do so in at least one-third of the
cases. Of the twenty-six cases watched by Dr. Garlick, the
ophthalmoscope was of real diagnostic assistance in six, and
probably would have been so in a larger number had earlier
examination been practicable. In one case, which lasted
twenty-six days, the symptoms were indefinite until the
ninteenth day, whereas on the fourteenth day the ophthalmo-

# For an instanee of this effect in cerebral tumonr see Case 21.
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scopic changes were so unmistakable that the diagnosis of
meningitis was confidently made. In another case, ophthalmo-
scopie changes were distinet on the ninth day, the symptoms
were diagnostic only on the fifteenth day, the patient dying
on the twentieth day. In both these cases, the changes about
the optic commissure were much more marked than those
elsewhere.

During the course of meningitis a diminution of the cerebral
symptoms may be accompanied by a diminution in the ocular
changes.

SyeuiLiric  MesiNerris,—Syphilitic meningitis may be
associated with the ocular signs of syphilis, and may cause
optic neuritis. When localized at the base the signs are similar
to those of tubereular meningitis, but more chronic in course
and more considerable in degree. When localized in the
convexity, ocular symptoms may be entirely absent. If
the ease is not subjected to proper treatment, and local chronie
meningitis persists, the dise may pass into a condition of
intense neuritis, similar to that which is seen in cerebral
tumour, ag in the disec shown in its later stage as Pl II. 1

(Case 2).

Ermoemic Ceresro-SpiNan, Mexincrris.—Optic neuritis
may occur, although it is rare. Schirmer found it in only one
of twenty-seven cases examined. A purulent irido-choroiditis
is much more frequent.

Travmaric MexNixeitis often causes ophthalmoseopie
changes, of which an instance is shown in Pl III. 35, a case
in which fever, delivium, and convulsions succeeded a fall on
the head. The neuritis subsided with the symptoms. (These
cases are considered farther on—* Injuries to the Nervous
System.”)

Diseases or mHE Oraxiat, BoxEes.

Caries.—In caries of the sphenoid bone, or suppuration be-
neath the periosteum, the inflammation may extend to the optie
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nerve, damaging it, and cansing simple atrophy, or, descending
the nerve, may produce intra-ocular neuritis. The dise shown in
P1. II1. 2 (Case 1, appended), is an illustration of this effect.
The damage to the nerve was just in front of the chiasma ;
the neuritis coincided in onset with an increase in local
symptoms, which ended in an attack of meningitis, from
which the patient died. When the drawing was made, the
neuritis was confined to the eye corresponding to the damaged
nerve ; soon after the onset of the meningitis, a day or two
later, similar neuritis made its appearance in the other
eye. In this case there was no change in the sheath of the
nerve. In a case recorded by Horner, of caries of the
sphenoid, the sheath of the optic nerve was distended by
purnlent material as far as the eyeball.

(laries of the bone, at a distance from the optie nerves, does
not eause ophthalmoscopic changes unless it excites meningitis
or cerebral abscess.

Tuickexing oF THE Uranian Boxes.—General thicken-
ing of the eranial bones may cause optic neuritis and consecu-
tive atrophy. Neuritis, with great swelling of the papilla,
was present i a case of this deseription in the QQueen Square
Hospital under the care of Dr. Buzzard. The general
thickening of the bones of the skull appeared to be of a sub-
inflammatory character. There was no post-mortem exami-
nation, as the patient recovered, but Michel has recorded the
case of a boy who was blinded by neuritis and consecutive
atrophy early in life, and who died wt. fifteen. The necropsy
revealed great hyperostosis of the bones of the skull, by
which both optic foramina were considerably narrowed. The
optic nerves were atrophied from the chiasma to the eye, but
the orbital portion was greatly thickened by hyperplasia of the
cellular tissue in the subvaginal space. A similar case has
been described by Manz, in which the tissue between the
sheath and the nerve had a semi-gelatinous aspect. Michel
explains this change, by assuming that the narrowing of
the foramen leads to retention within the sheath of lymphatic
fluids, which eause irritation.
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In other eases, similar condition of hone, exostoses, &e.,
narrowing the optic foramen, have caused only simple
atrophy of the optiec nerve,

DI.‘-'-I*:,'-.HT-IH or THE l:__]'H'.H-I'I‘.

Inflammatory processes in the orbif, cellulitis, as in faeial
erysipelas, inflammation at the back of the orbit, or periosteal
affections, may cause either simple atrophy or neuritis and
eonsecutive atrophy. In the one case, the nerve is simply
compressed by the inflammatory products, or, if inflamed, the
mflammation is localized. BSight is lost sometimes very
rapidly, and simple secondary atrophy of the lower portion
of the nerve results, with occasionally ultimate narrowing
of the vessels (Allbutt and Teale). In the other case, the
mmflammation is communieated to the nerve, and descends
along it to the eye, or inflammatory processes in the sheath
lead to a secondary papillitis.

Case 31 appended (Pl. II. 3) affords an example of the
ocgurrence of simple atrophy of the nerve due to this canse.
It is a type of which a good many cases arve recorded in
medieal literature,” in which loss of sight of one eye comes
on simultaneously with paralysis of all the ocular musecles,
sometimes with tenderness on pressing the eyeball back into
the orbit. The symptoms have been ascribed to heemorrhage
(v. Graefe) or inflammatory mischief (Baumeister) at the
back of the orbit. In the case illustrated, the cause was
almost certainly ‘ rheumatic” inflammatory mischief, for the
symptoms came on suddenly, with much pain, after exposure
to cold, in an intensely rheumatic woman, who had previously
had an attack of *rheumatic” paralysis of the facial nerve.
The paralysis of the ocular muscles slowly passed away, that
of the optie nerve persisted, and the dise slowly passed into
atrophy without the least sign of neuritis.

A very similar state of the nerve may result from a blow

* E.g., those recorded by v. Graefe, “ Avch. f. Ophth.”” Bd. i. Heft. I,
p- 424, and Baumeister, ibid. Bd. xix. Heft. 2, p. 264.
I,
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on the head (Case 32). These conditions are considered
farther on in the section on * Injuries to the Head.”

Tumours in the Orbit.— A tumour at the back of the orbit
or of the optic nerve, may canse neuritis such as results from
intra-eranial tumour, -but it is always unilateral and ecom-
monly associated -with exophthalmos, which constitutes the
distinetive sign of the affection.

Ixsuries To THE HEAD.

Injuries to the head, blows, falls, &e., frequently cause
ocular symptoms and often very marked ophthalmoscopie
signs. The forms of oecular affection ave of several varieties.

1. Damage to, or loss of sight, without ophthalmoscopie
changes, or with very slight alterations—simple congestion
of the dise, easily overlooked. This may result from blows
on the anterior portion of the head. In many cases the
mischief is probably direct damage to the retina, for in slight
cases an alteration of vision has been noted such as must be
aseribed to disturbance of the retinal elements. For instance,
m a case recorded by Gosetti, after a blow on one angle
of the orbit, near objects appeared unduly large, and there
was some colour-blindness, but no ophthalmoseopie change.

2. Optie neuritis has followed injuries to the head in many
cases, at an interval of a few days or weeks. It is apparently
due to secondary results of injury, especially to meningitis
(PL III. 5), less commonly to traumatic inflammatory soften-
ing of the brain or hernia cerebri (Case 50). The neuritis
may be slight or considerable, and may entail loss of sight
and consecutive atrophy. When occurring long after an in-
jury it may be due fo abscess of the brain, as was possibly
the case in a patient who presented double papillitis a year
after a violent blow from an exploded shell, over one eyebrow,
causing ultimately necrosis of hone.* |

3. Simple atrophy of the optic nerves, unilateral or bila-
teral, may result from injuries which damage the optie nerves,
directly or by pressure from secondary inflammation ; in

* Recorded by Boncour, ** Journ. d’Ophth.”” July, 1872.
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some cases it apparently results from simple concussion of the
nerves and retina. An example of this condition was pre-
sented by Case 52 appended. A fall on the right side of
the head and shoulder, injuring the ecircumflex nerve, was
followed by slow grey atrophy of the right optic nerve. In
such cases sight often fails some time before the ophthalmo-
seopic signs of atrophy are apparent.

Coneussion of the Brain is attended by no ophthalmoscopie
change. Simple concussion of the nerve and retina may,
however, as just stated, cause loss of sight and slow atrophy.

Contusion and Laceration of the Brain may entail optie
neuritis, commonly slight in degree, although sometimes
marked, with increased vascularity, and redness and opacity of
the adjacent retina. It is apparently due, in some cases, to
a secondary meningitis, but may occur from the dirvect effect
of the blow. It may constitute a valuable indication of the
ocewrrence of greater mischief than a mere concussion. For
instance, in a case recorded by Gazet,” the symptoms of
concussion were followed by neuritis and consecutive atrophy,
and ten weeks after the injury a necropsy showed two foed
of red softening in the right anterior lobe and one n the
corpus callosum. Panas has found in such eases distension of
the sheath of the nerve, and it is assumed, on the Schmidt-
Manz theory, that thus the neuritis is produced, but this
is at present unproved.

Fracture of the Skull.—Fracture of the base passing through
the sphenoid bone may canse direct damage to ome optic
nerve with loss of sight and subsequent neuritis and atrophy.
‘When neuritis oceurs early, direct damage to the nerve should
be suspected. In such cases blood is sometimes found extra-
vagated into the sheath of the optic nerve, and cedema of the
dise with retinal extravasations may accompany the condition
(Case 49).

Compression of the Brain may, it is said, be attended by
changes in the fundus oeuli—distension of the retinal veins,
congestion and wdema of the papilla. Such appearances are,
however, certainly rare.

* ¢ 1'Un. Méd.” 1865, ii. 3, No. 63.
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Trawmatic Meningitis entails, very commonly, ophthalmo-
scopie changes similar, for the most part, to those which are
found in tubercular meningitis. Meningitis often results
from fracture of the bhase of the skull, and is as often attended
with neuritis as is tubercular meningitis. An instance of
traumatic mischief with neuritis is afforded by the ecase
figured in I’l. 1I1. 5. The neuritis eame on with mental dis-
turbanee and convulsions, following, at an interval of a week,
a fall on the head. The change was shght in degree, although
very distinet, and passed away soon after the cerebral
symptoms subsided, leaving no trace. When the neuritis is
more intense, blindness may result. IHock™ has described the
case of a child who had symptoms of meningitis five months
after a fall on the head. Optic neuritis (*“ descending ') was
found with the ophthalmoscope, sight being little impaired.
Four years later, however, the child was healthy but blind,
with atrophy of both optic nerves. In other cases of the kind
actual meningitis has been found. The neuritis may be asso-
ciated with the signs of mischief at the base of the brain,
paralysis of ocular muscles, &e. The chronic inflammatory
consequences of an injury (chronic meningitis, inflammatory
“ growths,” &e.) may persist and progress for a long time,
even for years, asin Case 4 (Pl. VI. 2), in which meningeal
growths, apparently the result of chronie inflammation, were
found beneath two old fractures of the skull, the result of
injuries received several years previously, and at the base the
results of chronie meningitis damaging the arteries (and
cansing fatal softening), but no recent change.

Hernia Cerebri, vesulting from fracture of the skull, with
loss of bone, may be accompanied with neuritis, as in Case 50.

Necrosis of the Craninl Bones.—The damage to bone by
injury may cause necrosis and meningitis or abscess of the
brain, both of which may entail inflammation of the optie
nerve. As Dr. Hughlings Jackson has pointed out, the rela-
tion of the symptoms to the injury may be obscure and
unsuspected by the patient or friends, so that careful attention

# ¢ Qest. Jahrb. fiir Padiatrik,” vol. v. 1874, p. 1. ““Nagel's Jahresh.”
vol. v. p. 427. -
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should be paid to any sign of injury, such as puffy swelling,
&e., and the occurrence of a blow or fall should be carefully
asked about in all cases of loeal brain disease.

DISEASES OF THE SPINAL CORD.
Acvure INFLAMMATION.

Primary myelitis and spinal meningitis are, as a rule,
unattended by any changes in the fundus oculi. The only
published exceptions to the rule have been recorded by Dr.
Clifford Allbutt, who has deseribed one case of partial atrophy
of the dises after a myelitis of the dorsal cord, and a case of
chronic myelitis in the upper dorsal region, with tenderness
at the second dorsal vertebra, in which there was reddening
of the discs, and so much effusion that the edges of the dises
could not be seen. The tint afterwards slowly changed to grey,
and a condition of partial atrophy persisted.

Scrnerosis oF THE CoRb.
POSTERIOR SCLEROSIS @ LOCOMOTOR ATAXY,.

Atrophy of the optic nerves ig, as is well known, frequent in
locomotor ataxy. In what proportion of the cases it ocours is
difficult to say. Ophthalmie surgeons have been impressed
with its frequency. It constitutes a large proportion of the
cases of simple atrophy. Charcot believes that almost all cases
of so-called simple atrophy ultimately present spinal symptoms.
But we must not infer from this the converse proposition that
most eases of ataxy present optic nerve atrophy. No statistics
at present published afford any guide, because cases of ataxy
are of too ordinary a character to obtain publication, and the
opportunity for seeing eases of ataxy on a sufficiently large
scale to afford any trustworthy basis for statistics is rave.
Moreover, the whole history of a case is necessary, up to its
close, before the oceurrence of optic nerve atrophy can be
excluded.
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My own experience, mainly at the National Hospital for
the Paralysed and Epileptie, suggests that atrophy of the
dise 1s not nearly so common in ataxy as is often stated. Out
of thirty consecutive cases, only three presented optie nerve
atrophy. Caution is of course necessary in drawing an
inference from this, because many of the cases were only
under observation for a short period of their history, and it
is possible that the occurrence of atrophy may take patients
to other institutions. Still, from these cases in connection
with others (not included in the above), and which I have
been able to watch for a long period—some of them until
death—1I do not think that optie nerve atrophy occurs in more
than fifteen per cent. of ataxics. When it does oceur, it is
more frequently an early than a late symptom, occurring
before rather than after the difficulty in walking has
become considerable.  When sight is lost, the ineo-ordina-
tion is greatly increased—the condition which the physician
employs as a test to exaggerate the difficulty, the withdrawal
of the guiding visual sensation, being permanent. Dut ad-
vanced atrophy 1s often seen in cases in which the ataxic
symptoms are, even as increased by the blindness, so shight that
a careful investigation is necessary to discover them. Blind
people often walk in a more or less hesitating and uncertain
manner, and the uncertainty of slight ataxy is easily attributed
to the blindness. Inquiry, however, elicits other symptoms,
as pains in the limbs, especially * lightning pains,” and loss of
sexual power, and careful observation of the gait shows an
unsteadiness in turning, and in standing with the feet, toes
and heels, close together. It is, however, well known that
the atrophy may occur before any obvious symptoms refer-
able to the cord. One extreme instance of this early atrophy
has come under my own observation, in which the atrophy
of the dises was complete, and vision lost fortwenty years
before the first symptoms of ataxy showed themselves. DBut
in many such cases the loss of the ¢ knee reflex,” * an early
symptom in ataxy to which Westphal abroad, and Grainger

* Le., the normal jerk of the leg when the patella tendon is struck, the

leg being in a position in which it is free to move. The most convenient
posture is with one thigh placed across the other, or (especially in stout
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Stewart and Buzzard in this country, have drawn special
attention, precedes other symptoms, and if looked for will
often be found to co-exist with optie nerve atrophy when
other symptoms of ataxy are absent. A very marked ex-
ample of the same relation, in which the atrophy existed for
fifteen years, associated only with lightning pains and loss
of the knee reflex, has been related by Dr. Buzzard.* An
instance of the ocemrrence of atrophy when the spinal symp-
toms are very slight is afforded by Case 33.

‘When the atrophy is advanced, the optic dises are usually
grey, even to indirect examination, and to direct examination
very grey and mottled, the meshes of the lamina eribrosa dis-
tinet, the excavation considerable, the edges sharp and clear,
the selerotic ring distinet. To ordinary daylight the tint is a
greenish grey ; to gaslight a bluish or iron grey. Its charac-
ters are shown in I’l, IL. 6. Less commonly, the dises appear
white to the indirect method of examination, but a grey mottling
can always be seen with the direct method. The vessels usually
are of the normal size. The grey dise and normal vessels
have been supposed to be peculiar to this form of atrophy, but
this is incorrect. The dise in atrophy from post-orbital pres-
sure on the nerve, such as that shown in PL II. 3 (Case 31),
may present exactly the characters of the atrophy of ataxy.

A stage of hyperemia, “ chronic optic neuritis,” has been
deseribed by Dr. Clifford Allbutt as sometimes preceding
the atrophy, but the occurrence of this condition has not been
confirmed by other observers. I have frequently locked for
it, but without success.

The anatomical characters of the atrophy have been already
deseribed (p. 95). The trunk of the optic nerve is commonly
nearly normal in size, but is grey and semi-translucent. The
grey degeneration may stop at the chiasma, but often, as
persons) with the thigh resting just above the knee on the observer’s arm, his
hand being placed on the other leg. The leg which is tested should depend
not quite vertically. In commencing ataxy no jerk oceurs. It must not
be hastily inferred, however, from the cccurrence of the jerk, that the
atrophy is unconnected with disease of the cord, because lateral sclerosis,
in which there is an excess of the knee reflex, may, in rare cases, be

accompanied by optic nerve atrophy.
* ¢ Brain,” No. II. 1878, p. 168.
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Tiirck pointed out, involves also the optic tracts, and can be
traced to the external corpora geniculata. The microscopical
investigations (of Leber especially) have shown that the change
in the nerve consists of an inerease in the interstitial tissue, and
sometimes the formation of translucent colloidal tissue around
the vessels as in Pl. X'VI. 5, together with a wasting of the
nerve fibres. The histological resemblance to the change in
the posterior columns is not so close as has been asserted.
Chareot has suggested that the change commences in the
nerve fibres, and is essentially parenchymatous, and the view
has much probability, but it rests on the clinical rather than
histological evidence.

The affection 1s usually bilateral, although often more
advanced in one eye than in the other. In rare cases, one eye
may be much affect i':ilj and the other Very little. .

Symptoms.—The affection of sight is characterized, very
uniformly, by a progressive peripheral defect in the field of
vision, especially extensive on the outer side (Forster). It pro-
gresses until only a small portion is left, situated to the inmer
side of the blind spot and enclosing the fixing point. Central
vision may be little impaired even after the peripheral defect
has become very great. When the acuity of vision is thus pre-
served, patients may, for along time, be unaware of the affec-
tion of sight, until indeed the ficld is greatly reduced. Some-
times a sector-like defect oceurs, which, according to Férster,
always has its apex at the blind spot, never at the fixing point.

Colour blindness is frequent, and is almost always an early
symptom, as Galezowski and Charcot have rightly insisted.
The first change is commonly a loss of perception of green,
then of red (see p. 98). It is this early affection of perception
of colour vision which affords the strongest evidence of the
commencement of the atrophie process in the nerve elements
and not in the mterstitial tissue.* There is occasionally a
peculiar sensitiveness to bright light, and the defect in the
field may at first be move perceptible in a bright than in a
dim light, and the latter is preferred by the patient.

# Charcot, “ Lecons sur les Maladies du Syst. Nerv.” Abadie, * Ann,
d’'Oculistique,” 1878. Lebris, * Thése de Paris,” 1878.
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The manner in which the atrophy often precedes
the symptoms of spinal mischief points to the mutual
independence of the two affections, whatever may be their
relation to a common cause. Anatomy corroborates this
conclusion, for in cases in which both posterior columns
and optie nerves are alfected, no anatomical continuity of
degeneration can be traced. At first the degeneration is
confined to the optic nerve, in which it evidently begins.
The two are thus not parts of a progressive degeneration,
but are an example of the independent simultaneous affection
of parts exposed to the action of a common cause, of the
nature of which we are at present ignorant.

The course of the optic nerve atrophy is very like that of
the cord degeneration. Recovery, if ever observed, is indeed
a still rarer event than in the ataxy. The interference with
the funetion of the posterior colummns of the cord may, in a
recent case, be out of proportion to structural change, but in
the eye this is rarve, and the structural change i1s that on
which our prognosis is based. At the same time, an arrest
of progress is sometimes obtained, as it is in the ataxy.
Although ultimately almost all cases increase, yet the pro-
gress is often very slow, and many years may pass before even
a small field is finally lost. The perimeter affords valuable
aid in estimating changes, which patients are apt to regard
too favourably.

LATERAL SCLEROSIS.

Ophthalmic changes are very rare in ecases which present
the symptoms of primary lateral selerosis of the cord. In
one or two cases, however, I have seen grey atrophy slowly
supervene, similar in character to that met with in locomotor
ataxy. One such case is appended (Case 34). In another
case, a girl in which it was well marked, the symptoms
were of combined lateral and insular sclerosis,

INSULAR (DISSEMINATED) SCLEROSIS,

Amblyopia occasionally ocecurs in insular sclerosis of



1—3':': MEDICAL OPHTHALMOSCOPY.

the brain or cord, but very rarely goes on to complete
loss of sight. It is often unattended by the ophthalmo-
scopic signs of atrophy ; the examination is frequently diffi-
cult on account of the associated nystagmus. In such cases
the optic nerves may be found to be occupied hy patches
of sclerosis, similar to those which oceur elsewhere.® The
nerve fibres passing through are not destroyed, their axis
cylinders persist, and retain impaired functional power,
although their medullary sheath may disappear.

Occasionally, however, atrophy of the optic nerves is
observed in this affection quite similar in its character to
that seen in ataxy, attended by a similar loss of vision,
progressing to complete blindness.T An instance of this
is afforded by Case 34«, appended.

(ARIES OF THE SPINE.

Caries of the spine in the dorsal region is unattended by
ocular changes. Dullf has recorded an examination of fifty
cases, but the changes he met with, confessedly rare, are of
doubtful pathological character, being confined to fulness of
the retinal vessels, and sometimes dilatation of the capillaries
of the dise. When the caries 1s in the cervical region,
marked congestion of the dise has been described. In one
case under my own observation the discs were red, and there
was much white tissue about the vessels, very conspicuous
against the red dise (as in Pl. I. 2), but the margins of
the side were quite clear and the pathological nature of
the appearance was somewhat doubtful. Abadie§ has
recorded a case in which atrophy of the optic nerves super-
vened, and attributes it to meningitis ascending to the base
of the brain, of which, however, there was no other evidence.

* Charcot, ‘- Lecons sur les Maladies du Systéme Nerveus,” t. i. p.
206.

T Magman, ‘*Arch. de TPhysiologie,” t. il p. 763. Liouville, **Mé-
moires de la Soc. de Biologie,"” 1863, p. 231,

T ¢ Am. Journal of Med. SBcience,” July, 1875.

§ *“ Bull. de la Soc, de Chir.”* Jan. 12, 1576,
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Il\'-] URIES TD THE BI'INE.

The subject of the changes in the optie diges in spinal
imjuries has received a large amount of attention in conse-
quence of the prominence which “railway cases” have given
to this class of accident. In ifs scientific relations the sub-
ject has not escaped the sinister influence which litigation
exercises on the investigation of facts, and there is no doubt
that the pathological nature of many of the appearances
deseribed in these cases has been the result of an affection of
the mind of the observer, rather than of the eye observed.
Still, it seems well established that in some cases of spinal
injury ocular changes supervene, and the observations of
Clifford Allbutt especially show that they occur with greater
frequency the higher up the injury is. The changes are
those of simple congestion, congestion with cedema, and slight
neurifis, uniform redness of the dise, and concealment of the
outlines so that the position of the dise may ultimately be
recognized only by the convergence of the vessels. In one
case a ““ daffodil colour ™ was described. Sight is a little, but
not much, affected, and the condition, which is of slow onset
and course (coming on some weeks after the injury), usually
passes away. A remarkable case of this kind has been
deseribed by Thorowgood.™ A girl, set. twelve, after a blow
on the lower part of the back, complained of pain and tender-
ness at the neck, with muscular stiffness. A week after this
some dimmess of sight came on and increased, until five weeks
after the blow sight was lost, and well-marked optic neuritis
was found. Leeches and mercury were employed, and the
dises and sight recovered completely.

It has been supposed (especially by Mr. Wharton Jones)
that a disturbance of the sympathetic is the cause of the
ocular symptoms in spinal injury. In cases of actual disease
of the sympathetie, however, no ophthalmoscopic change has
been found (Hughlings Jackson, Riegel, and Jolly). Dr.
Allbutt suggests that they may be the result of * meningeal
uritation ” passing up to the base of the brain, but other
evidence of such irritation has not been recognized.

# ¢ Clin, Trans,'" viii. 1875, p. 80.
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FUNCTIONAL DISEASES OF THE NERVOUS SYSTEM.
Exoraramarmic Golrre.

The conspicuous ocular symptoms which form part of
Graves’ disease might lead to the expectation that changes in
the fundus oculi would be found in that affection. As a rule,
however, it i1s not so. The prominence of the eyeballs does
not lead to any alteration in the optic nerve. The retinal
arteries participate in the general arterial dilatation, which
oceurs so uniformly in the disease, and is ascribed to a
paralysis of the sympathetic vaso-motor fibres. The arteries
are larger than normal, and when their course 1s favourable
for their comparison with the veins, the two may be observed
to be nearly equal in size, clearly in consequence of arterial
dilatation. The strong pulsation which oceurs in the arteries
of the head and neck, in consequence of their dilatation, and
of the excited action of the heart, may be wisible in the
retina as a spontaneous arterial pulsation, as Becker first
pointed out.

CHOREA.

Embolism of the central artery of the retina is an ex-
tremely rare result of the endocarditis, which is generally
found (post-mortem) to be associated with the disease in
severe cases. Only two instances have been recorded; the
best marked case is that of Swanzy, of Dublin.®* The
embolism occurred at the time of the commencement of the
chorea, and was in the left eye. The chorea was most severe
on the left side. The state of the heart is not mentioned.
The other case is recorded by Forster, but was not seen until
some time after its occurrence. The patient, a child, had
suffered from chorea for some years, and during the chorea
had lost the sight of one eye. The dise was atrophied, and
the arteries very small.

It is probable that double optic neuritis, slight in degree,
may, in rarve instances, oceur during the height of the chorea,

* « R. L. Ophth. Hosp. Rep.”” viii. 181.
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just as it does in other diseases attended with intense fune-
tional disturbance of the brain. Such a condition was seen
by Dr. Hughlings Jackson in a case of hemichorea, right-
sided. When first observed the dises were hypermmie, badly
margined, the veins large and irregular. The change was
most marked in the left eye. 'The appearance increased with
the chorea, and disappeared with recovery. In the only case
of chorea in which I found optic newritis the change was
distinetly due to albuminuria. Whether any influence can
be aseribed to the cerebral disease i1s doubtful. DBouchut has
figured white exudation on and about the dise in a case of
severe chorea, thard attack.

NEURALGIA AND MIGRAINE.

Oceasionally atrophy of the optic nerve has been observed
in cases of severe neuralgia. Its origin is obscure. Tem-
porary amaurosis, supposed to be “reflex,” is more common.
The transient disturbances of sight, temporary amaurosis,
hemiopia, &e., which accompany migraine are well known.
Now and then atrophy of the optie nerve has been observed
to follow repeated attacks, and Mr., Hutchinson has associated
the three symptoms of migraine, amaurosis, and xanthelasma.
It is probable that severe neuralgia of the fifth nerve may
induce glaucoma. It has been proved that irritation of the
fifth merve may inerease the infra-ocular tension,* and
Abadie has recorded a case in which the glancoma appeared
to be due to this cause.

Iporataic Errnersy.

Inter-parovysmal Stafe.—In idiopathic epilepsy the appear-
ance of the fundus oculi between the paroxysms is, as a rule,
normal. Some observers have deseribed changes in the optie
dises, and increased vascularity, distended retinal vessels, and
the like. I have examined very carefully about a thousand
epilepties, and have found that in most cases every character

* Hippel and Griinhagen, © Arch. f. Ophth.”” vols. xiv. and xvi.
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of the fundus was such as is presented by persons not
epileptic. Now and then an unduly red dise i1s to be seen,
but not more frequently than in persons not epileptie, and in
most cases it is explicable by the ocular conditions—a point
too little attended to in medical ephthalmoscopy. The only
deviation from the normal state of the fundus which has
seemed to me frequent, is an unusual equality in size of
the retinal arteries and veins. The latter are not, as a rule,
larger than normal, and the arteries appear as if large from
a lax state of wall. Spontaneous pulsation in the veins has
been described by Kostl and Niemetschek® as especially
frequent in epileptics: it is certainly not more frequent in
them than in individuals who are not epileptie.

During the paroxysm the appearance of the fundus has been
deseribed variously by different observers. or obvious reasons,
the difficulties in the examination are great, and opportunities
are rare. 'The only change which seems well established, is
that the retinal veins, during the stage of lividity, become
much distended. Regarding the state of the arteries, there
is considerable doubt. On theoretical grounds, because
contraction of the cerebral arteries is supposed to be the
immediate cause of a fit, it has been expected that contraction
of the retinal arteries would also be seen, and De Wecker has
described a sensible diminution in.the size of the arteries
during this pallor, but Kostl and Niemetschek thought that
they recognized in one case dilatation of the arteries during
an attack. Observation, however, of the size of the vessels
by the indirect method, is of small value.

In a case of convulsions from meningeal heemorrhage, in
which there was, however, no initial pallor of face, I was onece
able to keep a retinal artery and vein under view through the
whole of a severe fit, from before its commencement until after
its close. The retinal artery throughout presented not the
slightest change in size. During the stage of lividity, the
vein became large and dark.T In a case of chronie local
meningitis of the motor region of the left hemisphere (Case 2),
by galvanizing the region of the cervieal sympathetie, I was

* ¢ Pracer Vierteljahreschr.”” vols. evi. and evii. t ¢ Lancet,”’ 1875, ii. 655.
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able to produce the aura with which the fits commenced, and
once watched the retinal vessels by the direct method during
the operation, but no change in their calibre was to be
observed, although the aura was so intense as almost to pass
into a fit. Dr. Allbutt, during a fit, has observed pallor of
the dises, and a similar condition has been seen hy Dr. Hugh-
lings Jackson and Dr. Arlidge,* immediately after a fit, in
several cases. During an attack of epileptiform amaurosis,
Dr. Jackson failed to see any change in the fundus which he
was at the time comparing with a drawing of it. After a
second attack the veins appeared a little paler than before.f
I have repeatedly examined patients mmmediately after fits,
but without being able to satisfy myself that there was any
difference from the appearance of their dises and vessels at
other times.

In cases of epilepsy in which the fits were frequent, Dr.
Allbutt has seen hypersemia of the dises, and even some exu-
dation into them. As a rule, my own observations have given
quite negative results. In one case, however, I met with
marked changes in the discs, developed under observation
during a series of exceedingly severe convulsive attacks, recur-
ring at short intervals for several days. The patient was a
young man, and the convulsions were of the kind best de-
seribed by the term * co-ordinated,” which some would term
hystero-epileptic—paroxysms of struggling, arching of back,
throwing about of head and limbs, so intense that the united
strength of three or four persons was required to keep the
man in bed. They were accompanied by loss of conscious-
ness. Dromide and other remedies produced no effect, and
the convulsions continuing unabated until ice was applied to
the cervieal spine, when the attacks at once ceased. The
optic dises, after some days of convulsion, became reddened and
veiled, so that their edges were quite invisible, and there was
distinct swelling. After the cessation of the fits the dises
gradually resumed their normal appearance. This patient,
about three months later, died, after a series of true epilepti-

* 1 West Riding Asylum Reports,” vol. i
T * Lancet,” Feb. 17, 1874.
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form convulsions beginning in the left hand. Tost-mortem,
no trace of disease was visible in the brain to naked eye
examination.

It might be expected that the retinal vessels would often
give way during the violent venous stasis of an epileptie fit,
just as do those of the conjunctiva. As alveady stated, retinal
hiemorrhage is rarely observed under the circumstances, no
doubt on account of the support afforded to the walls of the
vessels by the intra-ocular tension.

It must be remembered that many cases of apparently
idiopathic epilepsy may present traces of old optie neuritis or
choroiditis—indicative, the former certainly, the latter pro-
bably, that the convulsions originated in organie brain
disease ; the choroiditis indicating former syphilis. Traces of
old optic neuritis are especially common in cases of epilepsy
due to blows on the head. It must also be remembered that
chronie convulsions resembling idiopathic epilepsy may oecur
in the subjects of lead-poisoning and chronic renal disease, in
each of which simple optie papillitis may be present.

HysTERIA.

Although funetional disturbances of sight (single or double
amblyopia, hemiopia, colour-blindness, often with pain on
use of the eyes) ocenr occasionally in the hysterical, ophthal-
moscopie changes are very rare. Atrophy of the optie nerve
has been met with in one or two cases. When there is
extreme amblyopia, dilatation of vessels and serous transuda-
tion into the retina has been seen by Landolt. The chronie
perineuritis described by Galezowski in one case must be
regarded as altogether exceptional. In hystero-epilepsy also
there are, as a rule, no ophthalmoscopic changes, but after
extremely severe and repeated fits, slight alteration may be
met with, as in the case deseribed in the section on “ Hpilepsy.”
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INsaxtTY,

The frequency with which pathological appearances are to
be recognized with the ophthalmoscope in eases of insanity
has been very variously stated. The discrepancy between
observers is so great, that it seems certain undue weight has
been given by some to appearances which are not uncommon
in normal conditions. The observations in which changes
were found in a large proportion of the cases examined must
therefore be received with considerable reserve. As an
instance of the different conclusions which have been reached
may be cited the observations of Tebaldi,” who found changes
in three-quarters of the cases examined; and of Schmidt-
Rimpler,T who found changes only in thirteen out of 128
eases, and some of the thirteen he considered as doubtful. An
even more striking instance of this discrepancy is afforded by
two observers of the appearances in general paralysis, one of
whom deseribed atrophy as existing in eight out of every nine
cases examined, while the other found hyperemia in about
the same proportion.

It must be remembered, in estimating the significance of
the considerable changes sometimes found, that cases of
“organic” brain disease, tumour, softening, chronic menin-
gitis, and the like, in which mental disturbance is prominent,
often find their way into asylums.

GENErRAL Paravrvsis oF THE Insane.—This disease 1is
more closely allied to some spinal degenerations than to
other forms of mental derangement. Unequivocal changes
in the eye have been found much more frequently than
in any other form of insanity. ILoss of sight has been
known sinece the time of Calmeil as an oceasional eom-
plication ; but in a considerable degree it 1s rare. Billod
noted complete blindness in only three out of 400 cases.t
The loss of sight has been proved to depend on grey atrophy

* Nagel's ¢ Jahresbericht,” 1870, p. 374, from the © Rivista Cliniea,”” 1870.

+ ‘* Ann, d’Oculist.” vol, Ixxiv. 1875, p. 267.

1 “ Ann, Med.-Psychologiques,” 1863,
A
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of the optic nerves, similar to that which oeceurs in spinal
disease, and commonly without diminution in the size of the
retinal vessels. In its slighter degrees, it affects one eye
more than the other, and its oceurrence may easily be over-
looked unless the ophthalmoscope is used. Iven in slight
degree it 1s not a very frequent symptom. Galezowski found
it in one only of forty cases examined.* Doy, of eighty cases
very carefully examined, found commencing atrophy, with
amblyopia, in four only.t Jehn found distinet atrophy in
seven cases out of forty-seven : in four double, in three single.:

As in locomotor ataxy, it is often an early event, and may
even precede the other symptoms of the disease. Magnan
has observed the affection of sight to commence two and four
years before the other symptoms of general paralysis. In a
case recorded by Nettleship, grey-white atrophy of the dise in
a man aged thirty-five, with slight unsteadiness of gait, was
followed, nine months after the onset of the amblyopia, by
mental symptoms which developed into general paralysis.§

It is said by Jehn and Boy that the amblyopia commences
with defective colour vision, just as it may do in locomotor
ataxy. As another point of contact between the two diseases,
it is of interest to note that Westphal has shown that selerosis
of the posterior or lateral columms of the cord is occasion-
ally found in general paralysis. It has not yet been ascer-
tained whether atrophy of the optic nerves is especially
common in such cases.

The atrophy usually begins as such in the simple form,
but Magnan and Clifford Allbutt have described an initial
stage of hypersemia—uniform redness of the optic dises, with
softened edges. ILeber and other observers have failed to find
this. Well marked papillitis was found by Boy in one case,
and in another he observed small heemorrhages along a few

of the veins. Neuritis was also seen in one case by Jehn.
“ Peripapillary cedema,” a “ brownish ecirele around the

* & Union Médieale,”” 1866, vol. xxxi. p 404.
T * Thése de Paris,”" 1879.

T Allg. Zeitsch. fiir Psychiatrie,” xxx. 519,
§ “Oph. Hosp. Rep.” vol. ix. p. 178,
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papilla,”* was observed in some cases by Magnan and Gale-
zowski, Voisin described an undue tortuosity and dilatation
of the retinal arteries, while by Magnan and others a grey or
white line along the vessels was frequently observed. Jehn
described the arteries as of very small size in some cases.
Bouchut has figured aneurisms of the branches of the central
artery from two general paralytics. Most of the cases I have
examined in various stages of the disease presented perfectly
normal conditions. In one case only was there the appearance
of simple congestion of the dise.

Mania.—During a paroxysm, Clifford Allbutt in one case
found pale dises; in others the dises were hypertemic.
Noyest deseribed hypersemia in fourteen and ansemia in six
out of twenty-six cases. Dr. Savage, of Bethlem Hospital,
has informed me that he has noted pallor of the dises in some
cases, and in others undue fulness of retinal veins, but no
other change. Of several cases I have examined, in one only
was there a pathological appearance, undue and uniform red-
ness of the dises, with distinetly softened edge.

Meraxcaorta.—Most observers have reported the ophthal-
moscopic appearances in melancholia to be normal, and with
this my own observations entirely agree. Jehn, however,
described hyperemia in some of forty cases examined, and in
two there was actual neuritis, which he supposes to be due to
meningitis.

DemENTIA.—In ehronic dementia, Dr. Clifford Allbutt,
classing “worn out lunatics of all sorts™ in the category,
found changes in twenty-three cases out of thirty-eight—in
some atrophy, in others hypereemia. Noyes found hyperemia
in two-thirds of the cases examined, atrophy in none. Jehn and
Klein could find no change in the dises in any cases examined.

In acute dementia Clifford Allbutt found no change.
“Anemia of the fundus” with “cedema of the retina
around the dise” have been described by Aldridge.X

* The nature of this appearance is questionable. (Edema usually causes a
pale halo around the disc as in P1. 1. 3.
T “ American Journal of Insanity,”” 1872.
1 “West Riding Asylum Reports,” vol. iii. 9
il
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DISEASES OF THE URINARY SYSTEM.
Bricur’s Disease.

In all forms of renal disease loss of sight from uremie
poisoning may oeeur.* TIts characteristics are the sudden
onset, completeness, the occasional absence of ophthalmoscopie
changes (of course, changes due to the renal disease may
co-exist), the preservation of the reaction of the pupil, and
the quick disappearance of the symptom when the blood
state is relieved by purgation or diaphoresis.

In diseases of the kidney of considerable duration, the vessels
of the retina may present changes which they undergo in
common with the vascular system of the body generally. The
tendency to hemorrhage which exists in so marked a degree
in many cases of chronic Bright’s disease may lead to simple
retinal heemorrhage. TLiastly, considerable changes are often
seen in the retina, which vary greatly in different cases,
and are commonly described by the general, but not very
accurate, term of “retinitis albuminuriea.”

Vessels—According to my own observations,T in many
cases of chronic renal disease, especially of the confracting
form, there 18 to be seen a notable diminution in size of the
retinal arteries, independently of the existence of any special
retinal disease. The veins are in such cases not larger than
the mormal, but the arteries are not more than one-half or
even one-third the diameter of the veins (Pl. IX. 2), instead
of being two-thirds or three-quarters the diameter. The
comparison can only be made, as already stated (p. 9),
between arteries and veins which run side by side and
correspond in distribution. Sometimes the arteries can be

* The association of transient amaunrosis with dropsy after scarlet fever was
noted in 1812 by Wells (** Med.-Chir. Trans.”” vol. iii.). The first observa-
tion of actual changes in the retina was made (post mortem) by Tiirck in
1850 (*¢ Zeitschrift der Wiener Aerzte,”” No. 4, 1850). The microscopical
changes were earefully studied by Zencker (** Arch. fiir Ophth.” ii. 142), and
Virchow (** Arch. fiir. Path. Anat.”” x. 1856, p. 178).

+ ¢ British Medical Journal,”" December 9, 1876.
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seen, even by the direct examination, as lines only (P1. IX.
4). I have only observed this, however, when papillary
obstruction co-existed. The size of the arteries may then
be less than is ever seen in simple papillitic obstruction
without Dright’s disease. Very often, when slight swelling
of the retina co-exists, the arteries are invisible beyond the
papilla (Pl IX. 3, X. 1), due in part, I believe, to their
extremely small size. When this reduction n size exists the
pulse usually presents marked incompressibility. A redue-
tion in size, in one case of acute passing into chronie Bright’s
disease, was observed to coineide with a very marked increase
in the tension of the pulse. The contraction is not visible,
however, in all cases in which the arteries arve tense. Iu
the absence of any cause for the reduction, it must be
aseribed to arteriole contraction, and constitutes evidence of
some weight in support of the view of Dr. G. Johnson that
such contraction exists, and causes the hypertrophy of the
muscular coat of the artery. It is, as just stated, to be seen in
some cases, independently of any retinal disease, but is not
invariable even when the tension of the pulse is very high.
This may in some cases be due to degenerative changes in
the walls of the vessels, as in P’l. XII. 1, in which no
contraction can be perceived.

When the retina is diseased, conspicuous white lines are
sometimes seen along the vessels, apparently due to a sclerosis
of the outer coat. I am not aware that this condition has
been observed in any case in which the retina was otherwise
normal. The remarkable appearance shown in Pl XII. 1
presents, however, a still more extreme condition of peri-
vascular change. The arteries are, in part, concealed by a
white opaque sheath, ceasing in places suddenly, and pre-
senting the normal vessel emerging from the sheath.

In the same fundus one artery presented two small aneu-
rismal dilatations—an interesting evidence of the vascular
degeneration which is a well-known consequence of chromie
renal disease.

In the retinal capillaries irregular dilatations may be
found, especially in cases of retinal degeneration, as 1n
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PL. XVI. 10. In this figure an merease of the nuelei of the
capillary wall is seen in places, thickening it. It is probable
that the degeneration of such nuclei, and the formation of
such aneurismal dilatations, are the eonditions which lead to
heemorrhages, which were numerous in this case (P1. X. 1).
- Hwmorrhages form, as will be immediately described, a
conspicuous feature of most cases of retinal disease in albu-
minuria. Their common seat is the mnerve-fibre layer, in
which they are striated and flame-shaped, and often follow
the course of the vessels. ILess commonly they may oecur in
other layers, and are then rounded and irregular. They may
detach the retina from the choroid or burst through into the
vitreous. They sometimes occur, however, apart from other
changes, as 1solated evidence of the hemorrhagic tendency.
Aun instanee of this is shown in Pl. IX. 1. The retina
which presented this extravasation, even up to the time of
the patient’s death, several months later, showed no sign of
other changes. They are probably due to the weakening of
the wall of the minute vessels (by such changes as have been
just deseribed), and to the inecreased intra-vascular tension,
causes which are the same as those which give rise to the
extravasation into the brain, so common in the same
cases.

“ ArsumiNvuric ReriNtris.”—The special retinal alterations
which oceur in renal disease are perhaps the most frequent
ocular changes to come under the notice of the physician.
They are met with only in chronic forms of renal disease—
those which are chronic from the beginning, or which are
chronic as resulting from an acute attack. They have been met
with in most chronic forms of kidney disease—granular kid-
neys, large white kidney, sequential to an acute attack, and
lardaceous kidney. - They are by far the most common in
the granular form, and least common in the lardaceous
kidney.* Their frequency cannot at present be determined.

* It has been said that retinal changes do not oceur with lardaceous
disease of the kidney. Cases have, however, been recorded by Beckmann,

Traube, Alexander, and Argyll Robertson, and one case has come under my
own observation.
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Published statistics vary between 7 and 33 per cent. This
is doubtless due mainly to their relation to the chromicity of
the disease. Only after the kidney disease has been exert-
ing its influence on the system for a considerable time, do the
retinal changes ocecur. They commonly correspond in time
with the development of cardiac hypertrophy. Not that
there is any necessary connection between the retinal and the
cardiac change, other than that both indicate a pronounced
and prolonged effect of the renal disease upon the system.
It is indeed well known that the renal disease is often first
ascertained by the discovery of the existence of the ocular
change, but this is not opposed to the fact just stated, since
the retinal change is only the earliest discovered symptom in
those eases in which the renal affection has been insidious in
its onset, and has existed for a long time, and reached an
advanced stage, before its symptoms obtrude themselves upon
the patient’s notice.

It has been suggested that the retinal changes may some-
times precede the onset of the renal affection, but all observed
facts concur in showing that the relation above described is
the invariable one, that renal disease, with more or less
albuminuria, precedes the retinal affection.

The retinal disease presents certain elements which are
variously combined in different cases. These are—(1) diffuse
slight opacity and swelling of the retina, due to cedema of its
substance ; (2) white spots and patches of various size and dis-
tribution, due for the most part to degenerative processes;
(3) heemorrhages ; (4) inflammation of the intra-ocular end of
the optic nerve; (5) the subsidence of inflammatory changes
may be attended with signs of atrophy of the retina and
nerve.

In most cases one or other of these changes predominate,
especially in the early stage of the affection, and, according
to the element most conspicuous, four types of disease
may be distinguished. These are, the degenerative, the
haemorrhagic, the inflammatory, and the neuritic, according
as white spots of degeneration, extravasations of blood,
parenchymatous retinal inflammation, or inflammation limited
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to the optic nerve, predominate. It is, however, to be
observed that degeneration and hwemorrhage commonly
accompany or succeed the inflammatory changes, and that
forms are often seen combining the characters of these
varieties. In the typical degenerative and hsemorrhagie
forms the signs of inflammation are inconspicuous or sub-
ordinate.

The degenerative form (PLl. IX. 2) is the most common. Tt
commences usually without signs of inflammation, by the
appearance of small whitish spots on the substance of the
retina, sometimes near the optic nerve entrance, sometimes
at a distance. They are commonly at. first soft-edged
and rounded, and as they get larger become irregular.
Generally, small very white spots, often punetiform or elon-
gated, make their appearance around the macula lutea,
arranged In a radiating manner, although frequently not
forming a complete circle. These are sometimes so minute as
to be only visible on careful direct examination; sometimes
they are large and very eomspicuous, and are often arranged
irregularly, end to end, so as to form radiating streaks,
beyond which dots may be scattered (Fig. 18), Often a less
mtense and diffuse opacity is visible in tracts here and there.
Sometimes the larger spots coalesce into white areas which
may surround the dise.

Heemorrhages, almost constant in all forms of renal retinal
affection, are slightest in the most chronic degenerative
forms. They often are adjacent to the white spots due to
the changes in the nerve fibres, and, lying for the most
part in the nerve-fibre layer, they have a more or less
striated arrangement, determined by the nerve fibres, the
direction of which the sfriee follow. Sometimes linear
heemorrhages are seen.  'When larger, the extravasations are
more or less flame-shaped. When small they often lie
adjacent and parallel to vessels, but it is not often that the
vessel from which they originate can be traced. When large
they may be irregular in shape and occupy the deeper layers
of the retina.

The diffuse opacity already described is sometimes con-
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siderable and accompanied by a little swelling here and
there. Such a change is, however, rarely considerable in the
form which begins with simple degeneration.

The retinal changes in this form may be considerable
without any change in the optie dise. Often, however, its
edges become blurred, the physiological cup indistinet, and
the tint abmormal, reddish-grey.

Fie. 18.—The Retinal Changes in Albuminuria. A fan-shaped group of white
spots radiating from the macula lutea; small arteries ; slight papillitis.

In the Aemorrhagic form, the conspicuous change i1s the
oceurrence of a large number of heemorrhages, with but little
degenerative change and but slight signs of inflammation of
dise or retina. Commonly, especially after a time, there is
more or less degeneration adjacent to the heemorrhages, and
traces of the halo of spots around the macula are rarely
absent. The hemorrhages, for the most part, resemble those
just described, differing only in their number, size, and
predominance.

In the inflammatory form (P1. IX. 1) there 1s a general
parenchymatous swelling of the retina with complete obseu-
ration of the dise. The vessels are concealed, the arteries
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especially. The veins are distended, and sometimes have an
extremely irregular and tortuous course over the fundus; the
arteries are narrow. Heemorrhages invariably oeeur in con-
siderable number, and are often large and striated. Whate
spots are ecommonly numerous, and more or less uniform in
character, especially in the acute cases, in which they are
large, rounded (as in the figure), and soft edged. In these
cases there is rapid degeneration of the tissue elements, and
abundant infiltration with lymphoid cells. If the inflamma-
tion subsides, the signs of degeneration may become more
predominant, and the optic nerve may present evidence of
secondary atrophy. I believe, however, that it is rare for
any subsidence of this form to occur, because it is confined to
cases in which the effect of the renal disease on the system is
intense, and usually soon leads o death.

Neuritic Form (Pl IX. 2, 3, 4).—In some cases the inflam-
mation of the optic nerve predominates over the other retinal
changes to such an extent that it may appear to be the only
alteration, and may present closely the aspect which is
common in intra-cranial disease. The edges of the dise are
veiled under a greyish-red swelling, of moderate prominence,
which may extend a little distance beyond the normal edges
of the dise. The prominence may be slight, or such that
the veins form conspicuous curves over the sides. The
arteries are usually narrow, and often concealed i the
swelling ; even the veins may be concealed. On direct
examination it is generally conspicuously striated. Fre-
quently, on the surface of the swelling, or rather apparently
beneath its surface, there is a conspicuous white reflection in
certain spots (PL IX. 2), often most visible on oblique
illumination.  Occasionally on the surface of the swollen
papilla may be very minute white dots (just recognizable in
PL IX ' 3).

A careful examination will, in almost all cases, show signs
of slight retinal degeneration, sometimes so slight as to
require close attention and careful focussing by the direct
method to detect them. Sometimes, as in Pl IX. 2, there
are one or two white spots in the retina, near the neuritic
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swelling. At others, as in PL IX. 3, 4, minute white spots
dre to be detected near the macula Iutea. Frequently, small
ha@morrhages are to be seen somewhere about the fundus
(Pl IX. 4). It is remarkable that there is little tendency for
hemorrhages to occur in the swollen papilla in this form. If
the neuritis subsides, a condition of consecutive atrophy may
be left—a filled-in looking disc, greyish, with paler lines along
the vessels, and often extremely small arteries. Such a
condition is shown in Pl IX. 4.

Anatomical Changes.—The scattered white spots depend
commonly on degeneration of the layer of nerve fibres, which

Fig. 19.—Burface View of a White Spot on the Retina in albuminuric retinitis,
The transverse lines indicate the nerve fibres. Among these are large
and small oil globules and spherules consisting of similar still smaller
globules. (After Pagenstecher and Genth).

are found to be greatly thickened, sometimes both axis
eylinder and medullary sheath. They often present
varicosities, which may attain a large size and become
crammed with fat-like globules. These ultimately become
isolated as large fat-containing spheres, which, with free
globules of fatty matter, are found abundantly on micro-
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scopical examination of recent specimens (Pl. XVI. 8), and
are very conspicuous in a surface view (Fig. 19). The de-
generation occurs also, and sometimes chiefly, in the deeper
layers, which may also be infiltrated with the * compound
granule cells.”  Degeneration of other retinal elements,
round corpuscles, and vertical fibres of Miiller may sometimes
be found. The latter are swollen and contain minute oil
globules (Pl. XVI. 7). When swollen they have an undue
refraction, and have been said, rather unnecessarily, to be
“sclerosed.” It is to the position of these that the stellate
zone of spots around the macula is mainly due. The
fibres here have a less vertical direction, radiating from the
fovea centralis, and the degeneration of these fibres and
the grouping by them of the degeneration of other retinal
elements produces the radiating group of spots, most con-
spicuous near the margin of the fovea, where the fibres
become placed more closely together. The diffuse opacity of
the retina is in part due to cedema. The elements of the
nerve-fibre layer may be separated by clear spaces, and
similar spaces may form in the ganglion-cell layer, in the
molecular, and even in the nuclear layers. In this condition
the ganglion cells often fall out of the section (P1. XVI. 9).
The diffuse opacity is also partly due to an infiltration of
the retinal interspaces with a coagulable fluid which, after
hardening processes, presents an appearance of interlacing
fibrillee with granules at their points of intersection. This
may occupy, as in Pl. XVI. 10, large areas, especially in
the outer molecular layer, where ecavities, containing this
substance and separated by the remains of the vertical fibres,
may alone be perceptible. A similar effusion may also
separate the “membrana limitans interna” and bases of
Miiller’s fibres from the rest of the nerve-fibre layer.
Occasionally the layer of rods and cones presents remarkable
thickening, such as is shown in P1. XVI. 10, and is sometimes
seen in other morbid states of the retina.

Choroidal Changes.—Occasionally, although rarely, choroidal
heemorrhage may oceur in Bright’s disease, and may lead to
circumseribed atrophy of the choroid with adjacent pig-
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mentary disturbance. A peculiar “ colloid ” degeneration of
the vessels of the choroid in old cases of albuminurie retinitis
has been figured by Poncet. It leads to a thickening of the
tissue of the choroid. Iaiebreich has called attention to the
occurrence of small angular grey spots of pigment, often
arranged in groups, and appearing first in the periphery.
They are due to changes in the epithelium of the choroid,
and are seen especially in cases in which a parenchymatous
inflammation has passed away.

Symptoms.—In the slighter forms of the degenerative,
heemorrhagie, and neuritic changes, vision may be unaffected.
More considerable alteration, and even slight parenchymatous
inflammation, commonly entails amblyopia, without limita-
tion of the field or changes in colour vision. In rare cases
colour vision may be affected. As the changes progress, the
mterference with vision increases. When the macula lutea is
damaged, central vision is lost, but this is rare. Degenerative
changes rarely reach the centre of the fovea centralis, no doubt
because the structures in which the degeneration occurs do
not extend to the macula itself. Heemorrhages, from the
paucity of vessels, are also rare in this situation. The
hemorrhage may, however, encirele the macula, and cause
an annular defect in the field. With a central loss of sight,
gsome adjacent colour blindness was found by Galezowski. It
18 rarely that sight is altogether lost. Attacks of uremie
amaurosis often accompany and complicate the amblyopia
due to the retinal disease.

Pathology.—We know little of the relation between the
renal and the retinal affection. The degenerative changes
have been ascribed to the tendency to fatty degeneration
which renal disease entails; but this searcely explains their
localization in the retina. Some facts, however, seem to show
that a careful recent microscopic examination of the nervous
tissues elsewhere may reveal the oceurrence of similar changes
in them. We know, especially through the researches of Sir
William Gull and Dr. Sutton, that an extensive increase
in the supporting tissue of the nerve centres may be

, found in chronic Dright’s disease, and the thickening in
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the supporting tissue of the retina may be part of this
change. Inob-like degenerations of the nerve fibres have
also been found elsewhere in the nervous centres.

The haemorrhages have been aseribed, with reason, to the
double effect of the degeneration in the minute vessels and
the increased arterial pressure from the cardiac hypertrophy.
It has been speculated that the neuritis may be due to the
effusion of serum into the sheath of the optie nerve, but the
view rests on no post-mortem evidence.

In several cases in which I have found neuritis predomi-
nating, symptoms of cerebral disturbance were conspicuous,
intense headache, delirium, convulsions, due apparently to the
effects of blood state. It seems probable that in these cases
there is much cerebral disturbance, and that this may deter-
mine the oceurrence of the excessive change in the optie nerve.

Complications.—Detachment of the retina 1s an occasional,
although not frequent, accident. It may be double and
extensive, as in one case under my own observation. It is
apparently due to serous effusion between the retina and
choroid. An example of it in slight degree 1s figured in
Pl. X'VI. 10, which shows that the pigment epithelium may
be detached with the retina.

Hemorrhage info the witreous occasionally oceurs from the
rupture of an extensive extravasation in the superficial layers
of the retina. It is always single and may oceur, as in
Case 43 under my observation, without the patient’s know-
ledge. One day the fundus was distinet, and vision good ;
the next, nothing but a black reflection from the interior of
the eyeball could be seen, and sight was lost. It is hardly
necessary to say that the damage to vision is permanent. It
may probably determine glaucoma (see Case 42).

Embolism is said to be an oceasional complication of albu-
minuriec retinitis (Voelcker). DBut this statement must be
accepted with considerable reserve. Embolism elsewhere is
extremely rare. Thrombosis sometimes occurs in the eerebral
arteries, and the signs of embolism may have been due to
that cause, and on the other hand the contraction of the
retinal arteries may simulate that in embolism ; but there is
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no corresponding defect of the field of vision in these cases,
such as would certainly have been present if embolism or
thrombosis existed. As I have suggested, the explanation
of these appearances which seems most probable, is that the
tendency to arterial eomfraction, which is often fraceable
in normal arteries in this disease, leads to an extreme degree
of narrowing, when the changes in the disc lessen the flow
of blood into the arteries.

Course.—In most cases the retinal changes persist, some
lessening, others increasing, until the patient’s death. Not
rarely, however, they diminish notably, and the retrogression
may proceed until the changes almost or quite disappear. This
18 especially the case when the affection comes on in the course
of the chronic renal disease which results from an acute
attack, in which considerable improvement in the renal affec-
tion is often obtained, and in other chronic cases when
prompt treatment soon after the onset of the retinal disease
can 1mprove the action of the kidneys. It is often noted in
the albuminuria of pregnancy, a form which is very prone to
lead to retinal changes, but which ecommonly improves or
even disappears when the pregnancy is over. The greatest
improvement is gained in the cases of slight papillitis.
Hemorrhages constantly disappear, and if the formation of
fresh ones can be prevented considerable improvement in the
retinal state may result. Even the degenerative changes
may pass away, especially those which depend on the
presence of the granular bodies in the layer of nerve fibres.
Most of the white spots shown in Pl. X. 2 disappeared.
The most persistent changes are those which result from the
degeneration (or sclerosis?) of the fibres of Miiller. The
white specks around the macula lutea, which result from this
cause, rarvely disappear.

Diagnosis.—The recognition of the degenerative changes in
the retina is only a matter of difficulty when the changes are
slight and limited to the region of the macula. The strong
contraction of the pupil, when this part is examined, very
often renders the use of atropine indispensable for a thorough
exploration.
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The aspect of the degenerative form is most closely simu-
lated by the retinal degeneration which results from a neuro-
retinitis of wide extent (P1. VIIL. 2). It is probable, indeed,
that the changes are, to a considerable extent, identical. The
damage to and between the radiating fibres around the
macula lutea may leave a stellate group of shining spots quite
indistinguishable from those which oceur in renal disease,
and the diffuse white areas nearer the disc may also resemble
those seen in the latter form. If the patient have come
under observation during the acute period of the inflamma-
tion, there will be no question as to the nature of the retinitie
change. It will be seen that, as in PL. VIIL 1, the neuritie
swelling reaches as far as the neighbourhood of the macula,
and that the development of the white spots around the
latter is part of the changes in the retina occmrring near,
and evidently excited by, the inflammation. If, however,
the patient come under observation at a later stage, the
distinetion may be less easy. This is especially the case
when a neuritis from a cerebral tumour has been unnoticed
till the loss of sight which accompanies its subsidence.

The signs of one or the other classes of disease—encephalic
affection or renal disease—are usually, however, sufficiently
clear to leave little doubt after a general survey of the symp-
toms. DBut this does not always afford so clear a gunide as
might be expected. A cerebral tumour may be accompanied
by a trace of albumen in the urine. This was the case in a
child whom I saw some years ago with the late Dr. Anstie.
The only symptoms were headache, the refinal changes, and
the trace of albumen. On the other hand there may be no
symptoms of intra-cranial disease, except headache, which
can, alone, hardly be regarded as such, and may accompany
the neuritis of albuminuria, as in the case of the patient whose
eye 1s shown in PL IX. 3. Lastly, a neuritis, primary in
the eye, may occur after diseases, as scarlet fever, which are
liable to be attended with albuminuria.

But attention to the following points will, in most cases—
I think in all cases—enable a correct diagnosis to be made by
the ophthalmoscopic signs alone, or in conjunction with the




BRIGHT'S DISEASE. 177

other symptoms. In the first place, there are always present
the signs of a considerable preceding neuritis. Commonly, at
the time the failure of sight calls attention to the eye, and
the white spots are discovered, there is a prominent pale
swelling over the dise, as in Pl. IX. 3. It is very rare
for albuminurie neuritis to leave a swelling of this promi-
nence, and pallor. If atrophy results from an albuminuric
neuritis, the dise, by the time it becomes pale, is very little
above the retinal level, as in Pl. IX. 4. Moreover, the
neuritic form never occurs, at least as far as recorded facts
and my own observation have gomne, except in cases of
advanced chronic renal disease, commonly of contracting
kidney,* in which the signs of Bright’s disease are always
obvious enough. (Regarding these distinctions, see also p. 80.)

In the degenerative changes of neuro-retinitis, of such an
extent as to simulate ulmply the appearance of the albumi-
nuriec form, as in PL. VIIL. 2, all the features of the change
are those of past, retrogressive mischief. The dise is atro-
phied, the arteries evidently compressed, and there ave, as a
rule, no heemorrhages. In the renal form, of corresponding
extent, there are always signs somewhere of active progress.
The disc is commonly still inflamed, and there are usually
haemorrhages. Lastly, when the retinal degeneration is
present as a consequence of neuritis, at the time any difficulty
in diagnosis might arise, sight is almost always lost.
‘Whereas complete loss of sight is an event of great rarity in
the albuminurie form.

The form in which heemorrhages and spots of degeneration
are combined, may resemble closely the changes in the retina
in pernicious angemia. DBut in the latter the perimacular
circle is commonly not recognizable, and the degeneration
is for the most part connected with, and secondary to, the
retinal heemorrhages. The degeneration does not attain the
same extent, and the dise is usually unaffected. The same
remarks apply, in the main, also to leucoeytheemic retinitis.
In the latter, the white spots are much more common in the

* In one case I have seen it in the late stage of the large pale kidney, in
which induration was ﬂmnmenning,

N
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peripheral portions of the retina than they are in the renal
form, and in the latter it is very rare to see the circular spots,
surrounded by a halo of heemorrhage, which are so frequent
in leucocytheemia. In the latter the tint of the fundus is
commonly very different from that in albuminuria. In both
pernicious anzemia and leucocythemia the independent symyp-
toms of the malady usually leave little room for doubt as to
the nature of the retinal changes, but it must be remembered
that, in the latter especially, renal degeneration is offen
present.

Treatment.— Liocal treatment is of doubtful value. Good
can only be effected by improvement in the renal condition,
and by this means considerable improvement may often be
effected in the retinal state.

DiaBETES.

Diaseres MeLnitus.—Defects of sight are common in
diabetes (as Bouchardat pointed out many years ago), but
changes in the fundus oculi are rare. The most frequent
caunse for the defect is cataract, which is apt to occur in
these cases. Oceasionally, considerable amblyopia occurs
without ophthalmoscopic changes, probably due to the blood
state and comparable to ureemic amaurosis, although probably
the resnlt of a different condition of blood.

Simple atrophy of the optic nerve has heen observed in
some cases.

Occasionally retinal changes are visible; first observed by
Ed. Jager* and afterwards by Desmarres and Galezowski.
A careful study of them has been made by Leber.t They
are only seen when the disease is advanced. In advanced
cases of diabetes, albumen is often present in the urine as
well as sugar, but the occurrence of these retinal changes is
not related to the albuminuria, since they have been observed
in many cases in which not a trace of albumen was present.

The changes in the retina bear considerable resemblance to

* o Beitrige zur Pathol. des Anges.”” Wien, 1855, taf. xii.
t ¢ Arch. f. Ophth.” xxi. 306,
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those of albuminuria, and still greater resemblance to those
seen in some cases of pernicious angemia. IHwemorrhages are
conspicuous in almost all cases, commonly situated in the
nerve-fibre layer and often of considerable size. They may
exist alone or may lead to a secondary parenchymatous
retinitis. In one case, figured by Jager, a condition of
parenchymatous retinitis existed in the posterior segment of
the eyeball, with obscuration of the dise, concealment of the
veins in places, a few large whitish spots, and a few striated
heemorrhages, the arteries being unconcealed. White spots
of degeneration are frequently present, commonly of mode-
rate size, scattered over the fundus. Sometimes, although
ravely, there may be a perimacular eircle of spots, and this in
cases, as those deseribed by Noyes and Desmarres, in which
there is no albumen in the urine. The simple atrophy of
the optic nerve, which occasionally exists alone, may, in
rare cases, accompany the retinal changes (Galezowski).

A marked difference from the forms of retinitis which it
most resembles is afforded by the frequent association, in
diabetes, of opacities in the vitreous. They appear to be
produced by the escape of blood in small quantities from the
retinal heemorrhages. Leber has traced the development of
a complete opacity of the vitreous by this mechanism of
repeated hemorrhagic infiltration.  Occasionally, hemor-
rhagic glancoma is the resulf,

Few microscopical examinations have been made. One
by Mr. Nettleship is recorded by Dr. S. Mackenzie.® The
chief change, beyond cdema, was a peculiar hyaloid de-
generation of the interna. of the arteries, and numerous
capillary aneurisms, some of which are shown in Pl. XVI.
11. These vascular changes afford an explanation of the
tendency to hwmorrthage. In this case the vessels of the
brain (and of the kidneys and spleen) were similarly affected,
and a small cerebral heemorrhage had oceurred.

Both eyes are commonly affected in diabetes. The dis-
turbance of sight may be slight or considerable. DBlindness
is usually the result of the extravasations, or of secondary

% ¢ Oph. Hosp. Rep.” ix. p. 150.
N 2
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changes in the vitreous. In Dr. Mackenzie’s case, just
described, the disease was discovered by Mr. Waren Tay in
consequence of the result of the ophthalmoscopie examination.
There is nothing in the characters of the affection which are
pathognomonie, since they closely resemble the albuminurie
form. The most suggestive indications are, as Leber points
out, the combination of the retinal change with opacity of the
vitreous, and also with atrophy of the optic nerve having
the characters of a simple atrophy. In albuminuria, atrophy
is very rare, except as the result of neuritis.

The retinal affection is apt to relapse, even though tem-
porary improvement be obtained under the influence of
dietetic treatment. The advanced stage of the disease at
which it occurs also renders the prognosis unfavourable. The
treatment is in the main that for the general disease. Car-
bolic acid is suggested by Leber, but is more likely to be
useful in the diabetic amblyopia, without retinal changes,
than in the latter.

Diaperes Ixsieipus—In a very few cases of diabetes
insipidus ophthalmoscopie changes have been observed, which
have mnot, however, much analogy with those observed in
diabetes mellitus.  Afrophy of one optie nerve was observed
by Layecoek,” and double optie neuritis was present in a case
described by Van der Heyden.t The connection of these

changes is probably with the cause, rather than with the
- eondition, of polyuria.

DISEASES OF THE CIRCULATORY SYSTEM.
Diseases or T HEeART.

The veins and arteries of the retina participate in any
general changes in the circulation which result from diseases
of the valves and walls of the heart, although the changes
m them are commonly less marked than those in other vessels.
For this there are two reasons—(1) their size is far below
that of the other vessels accessible to physical examination ;

® ¢ Lancet,”” 1873, ii. 242. i ¢ Leyden Thesis,” 1875,
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(2) the conditions of the intra-ocular fension keep the
circulation more uniform in the eye than in other parts.

The over-filling of the venous system, from over-distension
and dilatation of the right heart, consequent on congenital
disease of the pulmonary orifice, on emphysema, and other
causes of pulmonary obstruction, and on disease of the
mitral orifice, may be revealed by an over-distension of the
retinal veins, the chief trunks being large, and the smaller
veins unduly visible, and therefore apparently more numerous.
It is commonly unattended with visual disturbance, although
a case in which it was accompanied with transient attacks of
amblyopia has been described by Galezowski. This condition
18 most marked in congenital eyanosis. In that disease the
retinal veins may be enormously dilated (as in a case figured
in the first edition of Liebreich’s Atlag), and they afford
proof of the degree to which the distension of the venous
radicles contributes to the cyanotic tint. In acute venous
over-distension, such as occurs during effort, during severe
cough, or during an epileptic fit, the venous congestion may
also be very marked.

Under-filling of the arterial system, if chronie, such as oceurs
in aortic obstruction and in mitral disease, is rarely evidenced
by a corresponding state of the retinal vessels, no doubt on
account of the second local influence just mentioned.

Nor is chronic over-action of the left ventricle, if sus-
tained, evidenced, as a rule, in the retinal arteries, probably
because the cause of such over-action commonly lies between
these minute vessels and the heart. Exceptions are, however,
met with. In exophthalmic goitre, in which the over-action
of the heart depends on a primary nervous disturbance, and
not on an obstruction to be overcome, distension (and even
pulsation) of the arteries may be wisible. The former is
probably in part due to dilatation of the vessels from vaso-
motor paralysis.

Sudden over-action of the heart, as from an emotional cause
or violent exertion, may also show itself in visible pulsation of
the retinal vessels; rarely in the arteries, more frequently m
the veins, to which 1t 1s transmitted from the arteres.
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In aortic regurgitation pulsation in the veins is common,
and 1ﬁnlsaﬂml in the arteries is not rare, as Quincke and Becker
have shown. This depends on the fact that the force of
the pulse-wave becomes inereased out of proportion to the
actual movement of the blood, and the conditions which
obtain in the larger arteries pass on, so to speak, into
the smaller vessels, and even overcome the regulating in-
fluences of the eye (see p. 18). In one case deseribed, the
existence of the valvular lesion was first suspected from this
pulsation.

For the above-mentioned reasons, neither simple dilatation
nor simple hypertrophy of the left side of the heart usually
affects the size of, or cireulation within, the retinal vessels.
Dilatation only acts when it involves the right side of the
heart in an extreme degree, and then may cause some venous
congestion. But hypertrophy, when its cause is such as
permits it to act on the smaller vessels, may cause, although
rarely, retinal heemorrhages. It is doubtful whether it is
capable of doing this unless rupture be permitted by vascular
degeneration. The hsemorrhages which result may lead to
degenerative white spots, which may persist after the dis-
appearance of the effused blood.

Embolism of the central artery of the retina is an oecasional
consequence of valvular disease of the heart, and is probably
the most common cause of amaurosis associated with eardiac
disease—a coineidence which was first noted by Seidl and
Kanka in 1846.* Its occwrrence is governed by the same
conditions as those which determine it elsewhere. It is most
common in mitral disease, especially, like cerebral embolism,
in mitral constriction. Its signs have been already deseribed
(p. 28).

Transient failure of sight without ophthalmoseopie changes
is common in heart disease, and may be unilateral and con-
siderable. To the latter form attention has been lately called
by Mr. Nettleship.

Malignant Endocarditis—In the rare form of * uleerative
endocarditis 7 attended with fever and pyeemic symptoms

# Canstatt’s “ Jahresb.”" 1846, iii. 115.



PLETHORA. [8:3

(which Litten better designates “malignant endocarditis ™),
—the * diphtheritic endocarditis™ of some German wrifers,
due, probably, to the circulation in the blood of organized
elements derived from some septic source—retinal hemor-
rhages are almost invariable, and of considerable diagnostic
importance. Most of the observed instances have occurred
after childbirth,* and they are described under the head
of septiceemia (g.v.). Rosenbach,T in two cases in which
ulcerative endoecarditis resulted from experimental damage
to the valves of the heart of dogs, found retinal heemor-
rhages, minute, in streaks and dots. In these cases,
hemorrhagie infarets, with abundant mierocoeei, were found
in various organs. Virchow has described i an interesting
case of panophthalmitis (exudation in the iris, vitreous, retina,
and choroid) in a case of uleerative endocarditis in a man, and
he found minute bodies in the damaged spots, which would
probably be now regarded as micrococci. He also proved by
experiment that embolic obstruction of the minute vessels
caused punctiform extravasations in the retina.

DiseAsEs oF THE VESSELS.

These rarely reveal themselves by retinal signs. Those
which do occur, the rare coincidence of aneurisms or signs
of degeneration of the retinal vessels, with a similar change
elsewhere, have been already sufficiently considered in the
general account of the changes in the retinal vessels.

DISEASES OF THE BLOOD.
PrLETHORA.

In states of plethora it is said by Jager that the vessels are
large, and the blood column dark. The changes are not, how-
ever, sufficiently well marked to be of practical importance.

* In a case of chronic mitral disease now under my care, with persistent
pyrexia without obvious eause, heemorrhages have suddenly appeared in
both retinge simultancously with the signs of renal embolism.

T ¢ Arch. fiir Exp. Path. u. Therapie,”” 1878.

+ « Arch. fiir Path. Anat.’” Bd. x. 1856, p. 179.
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AN EMIA.

Acure Axmmia rrom HEmorruHAGE.—DLoss of blood is
occasionally followed by affection of vision, and the loss of
sight may be slight or complete, transient or permanent, and
may come on at the time of the hemorrhage or not until
after several days. '

It is remarkable that sight is affected much more fre-
quently after spontaneous than after traumatic heemorrhage,
and that of the latter form, venesection is the most frequent
antecedent, accidental or surgical wounds being very rare
causes. This may be related to the circumstance that in
traumatic and surgical cases the health is less frequently
impaired before the loss of blood than in the cases in which
spontaneous hwemorrhage oceurs, or in cases in which vene-
section is performed. I am not aware that it has ever been
noted in cases of the hemorrhagic diathesis.

For a valuable compilation of the statistics of these cases
we are indebted to Fries.* Of 96 cases in which the form
of the hwemorrhage was noted, in 34 (35 per cent.) the
heemorrhage was from the gastro-intestinal tract; in 24
(25 per cent.) it was from the uterus, in most cases after
childbirth, in a few from menorrhagia; 24 (25 per cent.)
were due to the artificial abstraction of blood (21 by wvene-
section, 2 by leeching, 1 by cupping); in 7 cases it was
due to epistaxis; in 5 to wounds; in 1 case to hsemoptysis ;
and in 1 to urethral heemorrhage.

The loss of sight commonly follows a large hemorrhage,
and especially repeated hemorrhages, but sometimes oecurs
after a small one. Now and then it follows immediately on
the loss of blood (in 26 per cent. of the cases): the patient
wakes from the faint to find himself blind. In 19 per cent. it
occurs during the first twelve hours after the hmmorrhage.
More frequently an interval of two or three or four days
occurs between the two events; 33 per cent. oceur after
the first twelve hours and before the eighteenth day. Fries

* Imaug. Diss., Tubingen, ¢ Beilageheft zu den Klin. Monat-bl, f.
Angenheilk," 1876.
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found that the prompt onset is most common in the cases
which oceur after venesection, the tardy onset after
spontaneous hseemorrhage. Commonly, the loss of sight is
sudden ; rarely, it is preceded by photopsy and pam in
the head and back. In one case under my observation
neuralgic pain above the eyes occwrred after the (post-
partum) hemorrhage, and lasted for several days after the
onset of the blindness. In this case each previous confine-
ment had been followed by a similar pain, without affection
of sight. Occasionally the same individual has suffered
from transient affection of sight after hemorrhage on more
than one occasion, as in a case recorded by Samuelsohn, in
which temporary blindness occurred after each of several
attacks of hematemesis.

The blindness is commonly double (in 90 per cent.—FTies),
rarely one eye being much more affected than the other.
In 10 per cent. of the cases one eye is affected exclusively ;
in 5 per cent. one eye becomes blind and the other is but
shightly affected. The loss is often permanent and complete
(in 65 per cent.), the pupils being dilated and not acting
to light. Partial or complete recovery takes place i about
half the cases (partial, 30 per cent.; complete, 20 per cent.).
Leber* thinks the loss is commonly more complete when
the heemorrhage is from the stomach, than when from
the intestines or uterus, and this agrees with the conclu-
sions of Fries, that improvement, in spontaneous heemorrhage,
is most common after heemorrhage from the bowels. Com-
plete restoration of sight has been observed after heemorrhage
from the uterus, venesection, from the intestines, traumatic
heemorrhage, and from the nose; never after hemorrhage
from the stomach. IRecovery may be much greater in
degree in ome eye than in the other. It may be complete
in both eyes. When the recovery is partial, the field may be
limited, but the limitation wvaries much in different cases.
In the case after childbirth, above mentioned, although the
sight of both eyes was lost at first, the right recovered with a
normal field, while in the left vision was only }, and the

* In Gracfe u. S8aemisch's * Handbuch,” vol. v.
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right half of the field was lost. In one case on record, the
permanent loss was in the lower half of each field, and was
greater in the left than in the right. In a case of Samuel-
sohn’s, in one eye central, in the other peripheral, vision was
left. Recurrent transient amaurosis marked one case (Leber).

The ophthalmoscopic appearances some time after the on-
set have, 1n rare cases, been normal. In most cases the dise is
atrophied, with small vessels, as in the case T have mentioned,
in which the disc was greyish-white, the arteries much
narrowed, the veins small also, and much new tissue about
the vessels in the dise. The degree of narrowing of the
vessels, and the time at which pallor appears, have varied in
different cases.

In the few ophthalmoscopic examinations which have
been made early in the history of the cases, there have
commonly been signs of inflammation, usually slight, some-
times intense. The slight changes consist in diffuse opacity
of the retina with some cedema of the dise,* the more intense
in a neuro-retinitis with hwmmorrhages. The larger the
number of early observations, the more does it appear that
the permanent damage to sight 1s related m degree to the
intensity of the inflammation.

In one case, recorded by Hirschberg, three days after the
heemorrhage there was slight opacity of the left papilla ;
distinet neuritis in the other eye without swelling ; sight nearly
normal. Five days later— Ii., intense neuro-retinitis, V. ', ;
L., commeneing neuritis, V. L. The sight of the right eye
was lost next day. Three weeks later—RR. disc as in neuritic
atrophy, V. 0 ; L. disec merely reddish and indistinet, V. 1. A
very similar case has been recorded by Landesherg. The
day after a hemorrhage from the nose, dimness of sight of
one eye was complained of, and the ophthalmoscope showed
in both eyes diffuse opacity of the retina with some swelling
of the papilla. In one eye the appearances soon lessened and
sight was normal ; in the other a neuro-retinitis with haeemonr-
rhages developed, with ultimate amaurosis. Retinal hemor-

* Hirschberg, “ Kl Monatsbl. f. Augenheilk,” 1877. Supplement,
2d-8a.
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rhages and neuro-retinitis were observed by Woinow after the
application of four leeches to the uterus.

Forster has recorded a case, in which, fwelve days after a
haemorrhage, there was a peculiar white opacity of the retina,
with small hemorrhages around the dise; vessels small, but
not as in embolism. There was no affection of sight. The
opacity slowly disappeared without neuritis. So in a case
seen by Horstmann, three days after a hematemesis, dis-
turbance of sight occurred (1) with slight opacity of the
optic nerves and adjacent retina. The changes gradually
lessened and sight became normal. On the other hand,
ten days after loss of sight, which occurred seven days after
an abortion, Hester found neuro-retinitis with heemorrhages,
quickly subsiding to atrophy; loss of sight permanent in both
eyes. Colsmann, however, four days after onset, found
only pallor of dise, small arteries, large veins, and no neuritis.

Many theories have been framed to account for the
phenomena, but the variety in the changes renders the
appearances very difficult to explain. The theory which has
obtained most acceptance is that of v. Graefe, that there is
a retro-ocular hsemorrhage situated sometimes near, some-
times far from the eye. The evidence in favour of this
theory is that small retinal heemorrhages have been seen,
that there are sometimes hemorrhages into other organs
in cases of loss of blood, and that in one case there
were simultaneous symptoms of a cerebral lesion. DBut this
affords a very inadequate explanation for the cases in which
both eyes suffer. To assume, as has been done, that the
mischief is at the chiasma, seems unjustifiable, in the entire
absence, in all such cases, of other symptoms of mischief at.
the base of the brain. Forster attributed the slight changes
i his case to serous effusion. Samuelsohn thinks that the
nervous connection between the stomach and the corpora
quadrigemina (lesions of which are said to cause gastrie
haemorrhage) affords the best explanation.

It is evident, however, that in the majority of cases there
is inflammation, and there is at present no evidence to show
that this is not of intra-ocular origin. It seems probable
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that the mechanism may vary in different cases, and one
effect of loss of blood may be upon the retinal elements
themselves. The shock to the nervous structures from the
angemia may, In some cases, cause transient loss of funetion,
of sudden or slow onset, and recovery take place without
ophthalmoscopie changes. In other cases no recovery may
take place, and atrophy superveme. In some cases the
damage to the nutrition of the retina may lead to a primary
inflammation on the restoration of the blood supply, variable
in degree, sometimes slight and general, sometimes most
intense in the papilla, where inflammation occasionally occurs
in chlorosis as in Cases 20 and 44.

It is probable that more light will he thrown on the
pathology of this mysterious accident when physicians are
more generally aware of the ocular symptoms which may
accompany hsemorrhage, and use the ophthalmoscope in all
cases in which the phenomena are likely to occur, since only
too many of such cases afford opportunity for post-mortem
investigation.

SivrrLe Coronic ANEMIA.

The colour of the fundus is pale in proportion to the
ancemia, but the physiological variations in the tint of the
choroid and of the dise prevent the tint of the fundus from
affording any absolute indication. In extreme cases the
choroidal pallor may, however, be striking, as it was in a
oirl with chlorosis, lately under my care, in whom the red
corpuscles were only 26 per cent. of the normal.

The retinal vessels often present distinet characters. The
veins are especially pale, often only a. little darker than
the arteries. When the choroidal pigment is abundant, it
may be noted that its influence on the apparent tint of the
veins is greater than in health; they undergo a greater
change of tint in passing from the dark choroid on to the pale
dise. The veins are also often broad, in consequence of the
defective distension and consequent flattening in their atonie
state by the intra-ocular pressure (see p. 10). The reflection
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from them varies, commonly being broad, no doubt in conse-
quence of the diminished convexity. The arteries are usually
narrower than normal, not merely in comparison with the
veins, but absolutely ; their pallor is much less noticeable
than is that of the veins. The reflection from them may
also be broad. Heemorrhages are said to oceur, but are
certainly very rare in simple angemia and probably only
take place where there is a great absolute deficiency in the
number of red corpuscles. I have found them absent in a
case in which the corpuscles were as few as 26 per cent. of
the normal. Neuritis occasionally oceurs. This has been
noted by Hirschberg, and an instance of it is figured
in Pl. VII. 5 (Case 44). Intense neuro-retinitis may
oceasionally oceur, as in Case 29 (Pl. VIII. 1 and 2).

Procressive PeErxicious ANEMIA.

In pernicious angemia (Case 45) the tint of the fundus and
the appearance of the arteries and veins are such as are seen in
the most intense cases of simple anseemia. The rather narrow
arteries and broad pale veins are seen in PL. XI. 1. The figure
shows also that which is a characteristic feature in pernicious
angemia, the tendency to hmmorrhage. Common in other
situations, it is far more frequent in the retina than elsewhere,
Of sixteen cases examined by Quincke, retinal hemorrhages
were absent in one only. In thirty cases examined by
Horner, extravasations were present ¢ almost without ex-
ception.” The extravasations are often, as in the figure,
numerous, and more or less striated or flame-shaped, from
their situation in the layer of nerve fibres. They are usually
most abundant around the optic nerve entrance. They are
frequently associated with white spots and areas, due in part
to leucocyte-like cells, in part to degeneration in the dis-
turbed retinal tissues. Oeceasionally a pale spot may occupy
the centre of a small hseemorrhage. In such cases Manz*
found the pale centre to consist of round colourless cells,
sometimes enclosed in a capsule. He found also ampulli-

* ¢ Centralblatt f. d. Med. Wiss."" 1875, p. 675,
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form and sacculated dilatations of the capillaries (mo doubt
similar to those figured in Pl. XVI. 11, from a case of
diabetes). Some of these were empty, others contained
a granular material, others contained red blood corpuseles or
colourless cells. e supposes that the capsule found to
enclose the pale cells within the hsemorrhages was really the
wall of such a capillary dilatation. A stellate arrangement of
white specks around the macula lutea was seen by Quineke in
one case, but is certainly rarve in this disease. (Iddema of the
retina was also observed in one case by Quincke, the vessels
being dimmed by a bluish-white clond. The optic dise is
usnally normal, but its edges may be blurred, and optic
neuritis may, in rarve cases, be present in excess of the other
retinal changes, as in the case of a boy described by Dr.
Stephen Mackenzie (* Lancet,” Deec. 7, 1878).

The hemorrhages are, in many cases, quickly absorbed,
lasting only a few weeks. They cause no disturbance of
vision except when located in or near the macula lutea. Tt
1s probable that when the actual diminution of the hlood
corpuscles is ascertained in these cases, a relation may be
traced between a certain degree of diminution and the
occurrence of these hemorrhages.

LEvcocyTH EMIA.

In all cases of leucocythemia in which the change in the
blood is considerable, the retinal and choroidal vessels are
remarkably pale.  The tint of the choroid is an orange-yel-
low. The retinal veins appear broad, and very pale. This
apparent increase in width is sometimes very great (Hig. 20),
and 1s probably due to atony and flattening rather than pas-
sive distension. They are often very tortuouns. Their central
reflection may at first be broad and indistinet ; ultimately,
in the large tortuous vessels, a very narrow, almost white,
reflection appears. The retinal arteries are orange rather
than red, and in extreme cases they are small.

Besides these appearances, there are, in a considerable
number of cases, actual changes in the retina. These vary
greatly in different cases, and rarely present the appear-
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ance described by their discoverer, Liebreich, as “leukemic
retinitis.”” They are almost confined to the splenic variety,
and are usually double, one eye being often more affected
than the other.

The commonest change is the occurrence of retinal heemor-
rhages. The tendency to hwmorrhage in this disease is
extremely strong, and leads to extravasations into the retina
in a large number of cases. Statistics which I have collected*
show that the most eommon recorded seat of extravasation into
tissues is the subeutaneous cellular tissue. A more constant

Fig. 20.—Broad Retinal Veins and Narrow Arteries—from a case of
leucoeythemia (Case 46).
use of the ophthalmoscope will probably show that retinal
heemorrhage is as frequent, if not more so. Of five cases
of leucoeytheemia which I have examined with the ophthal-
moscope, retinal extravasations were visible at some period in
four. Of the tendency to heemorrhage these extravasations
constitute a striking indication. The tendency to retinal
heemorrhage is apparently far greater in leucocythemia than

* Art. Leucoeythsemia, ¢ Reynolds’ System of Medicine,” vol. v. p. 257.
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in simple angemia, for 1t occurs with a percentage of red
corpuscles greater than is usual in cases of simple ansemia
which present retinal hsemorrhages. I have twice met with
them in lencoeytheemia when the blood contained 50 per cent.
of red corpuscles. Omne of these cases is figured in Pl. XT.
g, 2 (Case 46). The heemorrhage eneircles the fovea centralis
in a eurlous series of extrasavations, and several smaller ones
lie adjacent. Commonly the hwemorrhages are more widely
scattered, and more or less striated. The heemorrhages are in
these cases usually in the nerve-fibre layer, but a large
extravasation may infiltrate the whole thickness of the retina.
When the excess of white corpuscles is considerable, the
effused blood has a pale, chocolate, tint here as in other
situations. Extravasation may take place into the substance
of the papilla or heemorrhage may oecur into the vitreous.*
Besides the hwemorrhages, white or yellowish spots are
commonly present, often most abundant in the periphery, or
near the macula Iutea. These are sometimes irregular, but
often rounded, and edged by a halo of extravasation.
When large, they are sometimes distinetly prominent, and may
be as much as 2 mm. in diameter (Reincke). They consist
commonly of leucocytes, similar to the lencocytes of the blood,
and they have been regarded as lymphoid growths such
as oceur in other organs. In rare cases actual growths of
some size have been met with, but it is doubtful whether the
smaller spots are of this nature. It is common for the pale
corpuseles to be aggregated in the middle of an extravasa-
tion. In some cases the white spots are due to degeneration
of the retinal elements. The capillaries are full of white
corpuscles, and it seems more probable that these spots arise
by the escape of the corpuscles by diapedesis or by rupture.
In one case Saemisch found an irregular thickening of the
mner granule layer, in some places extending into the
ganglion-cell layer. He attributes the thickening to eseaped
lencoeytes, which are indistinguishable from the corpuscles of
the granule layer. Poncet has found a similar infiltration
extending, not only into all the layers of the retina, but also

* Vide Perrin and Poncet’s © Atlas,” pl. 65.
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into the substance of the optic nerve. Swelling of the nerve
fibres was the cause of small white spots in a case described
by Deutschmann.* The capillaries of the retina may be
dilated and varicose, such as are shown (from a case of
diabetes) in Pl. XVI. 11.t The lymphatic sheaths of the
vessels may be filled with white blood corpuseles.

Oceasionally a diffuse opacity of the retina is met with,
said by Roth to be due to a thickening of the vertical
fibres of the retina, but probably sometimes due to cedema—
of the ganglion cell layer in a case described by Deutsch-
mann.* When more considerable it is iIn part due to a
diffuse infiltration of leucocytes, as deseribed by DPoncet
and Oeller. This opacity, with some swelling and great
tortuosity of the veins, was the chief appearance in one case
under my own observation. The patient was a woman, aged
36, i University College Hospital, under the care of
Dr. Wilson Fox. Both eyes were affected in a similar
manner. The dises were clear, the sclerotic ring distinet, and
the physiological eup quite normal. The tint of the periphery
of the disc was rather deep, but there was no punctiform
redness. There was a diffuse, slight opacity of the retina,
chiefly marked near the dise and somewhat striated on direct
examination. Towards the periphery of the retina, a few
small white spots were seen, and one small heemorrhage. The
arteries were nearly normal in size, but unduly tortuous.
The veins were greatly increased in diameter, and much paler
than natural. Their central reflection was everywhere distinet
and broad. The smaller veins were conspicuous and could be
followed for a longer distance than normal. The larger veins
were very tortuous, the curves being chiefly in the plane of
the retina, but some antero-posterior. One or two small
veins on leaving the dise were lost m the opacity of the
retina, but the larger veins were not concealed.

A remarkable change was observed by Heinzel,t i a case of
lymphatico-splenic leucocytheemia in a child, 43 years of age.

* “¢ Kl. Monatsbl. fiir Augenheilk.” 1877, p. 231.
t Buch eapillaries are figured by Poneet, ® Atlas,"” pl. GG,
I ““Jahrbuch fiir Kinderheilk.”” 1875, p. 346.
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There was at first an enormous swelling of bLoth papillee,
which were occupied by a striated opaeity, completely con-
cealing the dise, without redness, ceasing two dises’ breadth
from the edge. The retina presented here and there a little
opacity. . There was moderate tortuosity of the veins, and the
vessels were bordered by pale lines of variable width. Numerous
heemorrhages appeared and disappeared in each retina. All
the pathological appearances passed away in four weeks, the
fundus appearing normal but pale, and it was also found
normal after death. Heinzel remarks that the appearance
had not the aspeet of an inflammatory process, but rather
that of mechanical congestion with consequent cedema and
ecchymoses. Such a condition was presented in the same
case by the conjunctiva, and several times by the skin, and
was aseribed to the constitutional state.®

In cases of general thickening of the retina, the optic
papilla has been found swollen (to ‘9 mm.—Oeller) in con-
sequence of leucocytal infiltration and cedema. The dise is
not usually changed, however, except when the parenchy-
matous retinal changes are comsiderable.

The heemorrhages may be, in some cases of leucoeythemia,
so numerous as to give to the changes the aspect of a
heemorrhagic retinitis, such as is met with occasionally in
other conditions. A large extravasation may burst through
mto the vitreous, and cause secondary glaucoma. The vessels
are sometimes accompanied with conspicuous white lines.

Besides the changes which appear related to the blood state,
the complication of kidney disease may lead to retinal changes
identical in appearance and structure with those met with in
cases of primary renal disease, as in a case figured by Poncet.t

The degree to which the changes interfere with sight
depends on their extent and position. If abundant they cause
considerable amblyopia; if slight the vision may be unim-
paired, and the retinal changes may easily be overlooked,

# The ophthalmoscopic appearances may have been due to thrombosis in
the orbital vein, the anastomoses with the facial ultimately sufficing to
restore the mnormal eirenlation. Venous thrombosis is common in this
disease.

1 Perrin and Poncet:  Atlas,”” pl. GG,
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unless systematic examination is made with the ophthalmo-
scope. When situated near the maecula, central vision is
much impaired. In the case figured, forinstance (P1. XIT. 2),
it was very dim, but not lost. Oceasionally the disturbance
of the retinal elements leads to a curious change in vision, as
in one case in which parallel lines appeared to come near
together, and again to diverge.

Sometimes the choroid is found infiltrated with leucocyte-
like cells, and its vessels may be, at the same time, greatly
dilated. Poncet has figured an infiltration of the iris with
leucocytes, supposed to indicate a leucocythmemic iritis.

Purrura.

The tendency to rupture of vessels in purpura leads to
retinal as well as to subeutancous extravasation. How
frequently retinal heemorrhages occur cannot be ascertained
until the ophthalmoscope is more generally used by physi-
cians, but they are certainly very common, perhaps invariable
in the severer forms of the affection. Cases have heen
recorded by Rue,* Stephen Mackenzie, and others. In
each of two fatal cases recently under the care of Dr. Hunt,
of Wolverhampton, retinal heemorrhages were present, and
numerous. £ The extravasations are for the most part striated,
and adjacent to vessels, and most abundant in the neigh-
bourhood of the optic dise. In a case recorded by Dr.
Goodhart, § a large subretinal extravasation was present, and
was thought to be in the choroid. It had a white edge, and
white spots have been seen in connection with the retinal
hemorrhages in this as in other affections. IHwemorrhage
into the choroid was also found post-mortem by Rue, in a
case in which a large number of retinal extravasations were
observed during life. The latter may cause considerable
amblyopia if numerous, and, as in other cases, if near the
macula lutea, may damage central vision.

*® & Union Méd.” 1870 t ¢ Med. Times and Gaz.”” 1877.
T Orul communication. § ¢ Lancet,”” 1878, i. 123.

o2
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SCURVY.

Retinal heemorrhages have been found in scurvy, but less
commonly than in purpura; perhaps because they have not
been looked for. They are, as in purpura, commonly in the
neighbourhood of the optic nerve. In one case recorded by
‘Wegscheider, * numerous small extravasations into the brain
co-existed.

DISEASES OF THE LUNGS.

Pulmonary affections rarely cause ocular troubles. Tm-
physema of the lungs may lead to mechanical congestion of
the venous system generally, which may be conspicuous
in the eye. The same influence has heen aseribed, but on
very doubtful grounds, to phthisis, in which amblyopia ocea-
sionally occurs. Tubercles in the choroid may be met with
in cases of acute tuberculosis, but never when the tubercular
affection is confined to the lungs. Acute pneumonia is said,
in one ecase, to have been associated with neuro-retinitis.
A febrile intense bronchial catarrh in a young woman,
with much cyamnosis, was observed by Littent to be aceom-
panied with neuro-retinitis, in and around the papilla, of
ogradual development, and with numerous extravasations,
some with white centres, near the equator of the eye.
Many of the extravasations were regularly arranged, and
sitnated upon small veins ; and he suggests that the changes
were probably set up by the great distension of veins. The
retinal affection subsided with the bronchitis.

DISEASES OF THE DIGESTIVE ORGANS.

The occasional effect of heemorrhage from the stomach and
intestine has been alveady deseribed.  Galezowski § associates
atrophy of the optic nerve, in some cases, with chronie

# ¢ Deutsche Med. Wochenschr.” Nos. 17 and 18, 1877.

+ % Charité Annalen® for 1876. DBerlin, 1878.

1 “Journ. d’Ophthalmologie,’” March, 1872, * L'Un. Méd.” 1876,1i. 367.

-
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gastric troubles. Ie has deseribed several remarkable cases
in which great improvement occurred in amblyopia, pre-
viously obstinate, on correcting gastrie or intestinal troubles.
In some eases there was also tenderness of the lower cervical
spine.

Chronic diaxrrheea may also, in the opinion of the same
author, lead to a * perivascular retinitis,” in which an in-
filtration of the retina, causing opacity, may extend around
the vessels.

The association of these conditions has not, however, been
generally recognized.

Jaundice.—The changes in the blood from jaundice may, it
is said, cause retinal heemorrhage, but the statement is sup-
ported by one case only. Jiger says that the blood in the
vessels may have a yellowish tint, but the appearance is
probably due to a tint in the media, such as in rare cases
causes yellow vision,

DISEASES OF THE SEXUAL ORGANS.

Sexual excess in men has been said to cause atrophy of the
optic nerve, but the evidence in support of the relation of
the two is not strong.

Sudden suppression of the menses has been observed to be
followed by acute optic neuritis, such as accompanies menin-
gitis, and often attended with unpleasant sensations in the
head. The oceurrence of the neuritis is probably analogous
to the oceasional production of other acute changes in the
nervous system, such as acute myelitis, from the same cause

a well-established fact.
In chronic menstrual irregularities, optic neuritis, of ehronic
course, has been found, and oceasionally other disturbances,
such as retinal hemorrhages. It is probable that in most
cases of this character the two conditions—the ocular and
menstrual changes—are related to a common cause.

The occurrence of loss of sight, sometimes with neuritis,
after uterine heemorrhage has been already mentioned (p. 154).
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DISEASES OF THE SKIN.

It has been said by some, especially by Mooren, that
general skin diseases may be accompanied by inflammation
of the retina and papilla ; that eczema of the head may be
accompanied by optie neuritis, ending in atrophy. The state-
ment has, however, received no confirmation, and the relation
of the two conditions must be considered as exceedingly
doubtful. If such a sequence occurs, it is possibly by the
production of a local orbital cellulitis. The suppression of a
customary cutaneous discharge, such as that of eczema, has also
been said to cause neuritis, but the fact needs corroboration.

A case of slow atrophy of both optic nerves, associated
with a general herpetic eruption on the skin, diagnosed by
Hebra as “chronie herpes zoster,” has been recorded by
Hubsch.* DBut the patient passed through a condition of
delirium to one of imbecility, and the atrophy was probably
part of a widely spread degeneration of the nervous system,
of which the skin eruption may have been an effect.

CHRONIC GENERAL DISEASES.

TUBERCULOSIS.

The grey granulations which constitute the anatomical
lesion in tuberculosis may form in the vascular structures of
the eye, chiefly in the choroid, rarely in the iris and retina.
When present in the fundus, they may readily be seen with
the ophthalmoscope, and it is the only situation in which the
isolated granulation can be seen during life.t _

Tubercles in the choroid (Pl. XIIIL. 1) appear to the
ophthalmoscope as white, yellowish-white, or reddish-yellow
spots, usually isolated, and more or less rounded in form.
They are palest in the centre, and commonly redder on
their outer portions, and the peripheral redness passes

* # Ann, d'Oculist.”” 1872, p. 239.

T That tubercles oceurred in the choroid as a post-mortem observation has

long been known. They were described by Autenrieth in 1808. They were
first observed with the ophthalmoscope by Ed. Jiger in 1855.
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gradually into that of the adjacent choroid. They com-
monly develope in the substance of the choroid, and the
pigment and vessels atrophy before the growing nodule,
first, and more completely, at the centre, so that the
diameter of the tubercle on seetion may be found to be
twice or three times as great as that of its exposed portion
(Pl. XIIIL 2). In size they vary from one-third of a
millimetre, to two, or two and a half millimetres, 7.c., from
about one-fourth to half or three-quarters the diameter of
the optic disc. The larger sizes are rare. Ocecasionally
several are aggregated together to form a mass which may be
the size of the disc or even larger—seven or eight millimetres
in diameter. These larger masses project considerably into
the eye. Slight prominence may commonly be recognized in
all the larger tubercles, and assists the diagnosis. The smaller
ones may resemble spots of choroidal exudation or atrophy. .
From the former, their rounded shape and yellowish tint
distinguish them. Irom atrophy, the tint, regular form,
concealment of the choroidal vessels, and the (common)
absence of any adjacent pigmentary disturbance are sufficient
distinetions. They are distinctly behind the retinal vessels.
In structure they consist of the same lymphoid cells as con-
stitute the granulations elsewhere. The cells are distinet in
the periphery, degenerated in the centre (Pl XIIL. 3).
Extravasations of blood existed in the substance of a granula-
tion in one case examined by myself. They are situated
chiefly at the middle of the fundus, not far from the optie
nerve entrance. Usually only three or four arve present;
sometimes, however, as many as twelve or twenty or even
fifty (Cohnheim). They may form rapidly, and according to
Stricker, may be recognizable in from twelve to twenty-four
hours after no trace of them was previously visible. Dut it
must be remembered that they attain a considerable size,
without disturbance of the epithelium, and the partial removal
of this may rapidly inerease their distinctness.

Choroidal tubercles oecur in hboth children and adults,
and in the chronic as well as in the acute forms of tuber-
culosis, but are most frequent in the aente forms. They
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are practically confined to the cases in which tubercle is
widely distributed, being almost never found when the
disease is confined to the lungs. Their actual frequency
in these cases cannot yet be stated. It is evident, from
the rapidity of their appearance, that repeated examina-
tion is necessary to exclude their oeccurrence. Cohnheim
described them as very commonly to be found after death.
This is, according to the experience of all subsequent
observers, quite incorrect so far as concerns their recognition
without the microscope.* In this country, at any rate, they
appear to be comparatively rare. Dr. Allbutt, at the time
his work was written, had repeatedly searched for them
during life and after death, and had not then met with
a single case. Dr. Garlick, an excellent observer and a
skilled ophthalmoscopist, during two years’ experience as
Registrar at the Children’s Hospital, constantly searched
for them and found them in one case only. Their rarity
is such as to deprive them of much of the clinical import-
ance they would otherwise possess. As a rule, when they
do occur, it is not until the disease has become advanced.
Exceptions to this have, however, been recorded, as in one
case in which they were present before fever or other symp-
toms of the disease were developed.t Steffen,] again, found
them in one case six weeks before the commencement of
tubercular meningitis. In such a case they may afford
great assistance to diagnosis. Their presence, then, is of value
as evidence of general tuberculosis, especially in cases in which
the diagnosis of acute tuberculosis frem other acute febrile
conditions is difficult ; their absence is of no significanece.

As a rule choroidal tubercles eause no symptoms. Tran-
sient disturbances in sight have, however, been described.

Occasionally, although rarely, a tubercular mass developes
in the deeper structure of the eye, quite similar to the masses
of the same nature which are found in the brain. A case, in

# Tt must be rememhbered that they are much more distinet after the
choroid has been preserved in spirit or Miiller's fluid than in the recent state.

+ Fraenkel: ¢ Berl. Kl. Wochenschr.,” 1872, ¢ Jahrbuch fir Kin-
derheilk.” Bd. ii.

+ ¢ Jahrbuch fiir Kinderheilk.” 1870,
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which such growths were associated in these two situations, is
narrated in the Appendix (Case 5). A tubercular mass, with
‘eranulations in the neighbourhood, infiltrated the greater part
of one optic nerve, and invaded the eye, in a case described
by Chiari.*

Choroidal tubercles were found by Cohnheim in a gninea-
pig rendered tubercular by inoculation.

Retina.—The ocenrrence of tubercles of the retina, in very
rare cases, has been recorded. The aggregation of lym-
phoid cells which may occur in the nuclear and mole-
cular layers, adjacent to an inflamed dise in tubercular
meningitis, have been regarded as such. The tubereular
nature of such is wuncertain. Unequivoeal tubercles
in the retina (often containing giant cells) have usunally
been associated with tubercular growths in almost all the
structures of the eye (Perls, Manfredi), i rare cases with
a tubercular papillitis only (Weiss, Sattler). In the case
of tubercle of the optic nerve referred ta above, the optic
papilla was the seat of a large mass of caseating tubercle,
and miliary tubercles were scattered through all the layers
of the adjacent retina.t
~ Tubereles in the eye are, as alveady stated, almost invariably
part of general tuberculosis. In one case, however, they
were found in all parts of the eye, although absent elsewhere.f

Loecal deposits of tubercle in the encephalon may, as already
deseribed, give rise to ophthalmoscopic changes, producing
‘optie neuritis, as do other cerebral tumours. In rare instances
tubercular masses are situated in the intra-cranial portion of
the optic nerves§ or in the chiasma,¥ and may cause a
corresponding affection of sight (probably with or without
evidence of descending neuritis). The inflammation which
accompanies the formation of tubercle in the meninges
may also be accompanied by neuritic changes in the eye.

* ¢ Wien. Med. Jahrbuch.” 1877, p. 559. Sattler, “‘Arch. f. Ophth.”
Bd. 24, Pl iii. p. 127.

+ ‘¢ Arch. £f. Ophth." xxiv. iii. 150.

Weiss, *“ Arch. f. Ophth.”” xxiii. 4, p. 57.

I
§ Cruveilhier, ¢ Anat. Path. Gén."” 1862, Bd. iv.
1 Hjort, * Kl. Monatshl.”” 1867, p. 166.
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Tubercular disease of the lungs hag been deseribed by some
observers as accompanied by mechanical congestion of the
retinal veins, and by disturbed vision, but it is very doubt-
ful whether these are in any cases related to the pulmonary
affection.

SYPHILIS.

Acquirep Syruinis.—The syphilitie diseases of the eye,
during their active stage, commonly come under the care of
the ophthalmic surgeon. Their consequences in the fundus
oculi are, however, among the appearances which the
physician enecounters most frequently in his own work,
and which often furnish him with very useful informa-
tion. A knowledge of these changes is, therefore, of great
importance. :

Although not strietly an ophthalmoscopic sign, the evidence
of a past attack of iritis is often first discovered by the
ophthalmoscope revealing the presence of uveal pigment on
the anterior surface of the lens. In the immense majority of
cases iritis is due to, and its traces are signs of, constitutional
syphilis, and the importance of the evidence thus afforded,
from its frequency and easy recognition, can hardly be over-
rated. Over and over again it must have occurred to all
physicians who use the ophthalmoscope, when looking for
changes in the fundus oculi, to encounter these signs of past
iritis, in cases in which syphilis had not been suspected, and
often in which no other indication of it, in history or symp-
toms, was to be obtained.

Next to the iris, the choroid is affected by syphilitic disease
more frequently than any other part of the eye. In spite of
the opinions which have been expressed by some authorities,
there is strong reason to believe that disseminated choroiditis,
1s, in the great majority of cases, syphilitic. In its active
stage, in which extensive areas of white exudation, com-
parable, in Mr. Hutchinson’s opinion, to gummata, are the
conspicuous features, it rarely comes under the notice of the
physician. In its later stage, in which extensive regions
of atrophy alternate with scattered stellate and crater-like
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pigmentary deposits, and sometimes with hemorrhages, if is
often met with. It is to be remembered that the pig-
ment is deposited in the retina as well, and care must be taken
to avoid confounding the change with retinitis pigmentosa.
The choroiditis of acquired syphilis is usually unilateral.

Retina.—Isolated gyphilitic retinitis is far rarer than syphi-
litic choroiditis. Ifis characterized by areas of diffuse opacity,
parenchymatous swelling, tortuous vessels, and a blurred dise.
Bight is considerably impaired. This form also comes chiefly
under the ophthalmic surgeon’s notice.

Optic Nerve.—Neuritis, imited to the papilla, is common
in syphilis, as secondary to brain disease, but is very rare as
a primary syphilitic affection, if it ever occurs. Neuritis
has, however, been met with secondary to a syphiloma of
the trunk of the optic nerve.

Simple Atrophy of the nerve is said occasionally to occur,
as the consequence of syphilis, double, unaccompanied by
spinal symptoms (Galezowski).* Locomotor ataxy, primary
degeneration of the posterior columns, may also occur as the
consequence of syphilis, I believe, very commonly,t and may
be accompanied by optic nerve atrophy, although perhaps less
commonly than the ordinary form. Galezowski has found
the course of the atrophy to be commonly rapid and un-
influenced by anti-syphilitic treatment. The latter fact
harmonizes with my own experience of ataxy and other
late “mneural” consequences of syphilis.

IxpneriTED SypHILIS.—The characteristic indication of
inherited syphilis, which is afforded by interstitial inflam-
mation of the cornea, and a knowledge of which we owe to
Mr. Hutehinson, is well known, and does not come within
the scope of the present work.

The only deeper structure of the eye, which is liable to be
affected with any frequency,is the choroid, which is often
the seat of disseminated inflammation, in infaney or later.
Scattered areas of atrophy may be left. The course of the

* ¢ Journ. d. Ophthalmologie,' March, 1872, p. 139.
T Syphilitic Neuroses, ¢ British Med. Journal,” March 1, 1879.
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affection is well illustrated by two ecases deseribed by Dr.
T. Barlow.* In one of these the autopsy showed chronie
syphilitic disease of the cerebral membranes. The choroid
presented, in each case, brownish flecks of exudation without
disturbance of pigment or atrophy. The microscopical ex-
amination (by Mr. Nettleship) showed the chorio-capillaris
beneath these flecks, to be infiltrated with pus-like cells, and
in several instances there was a layer of flattened cells on the
surface next to the retina. In the other case, Dr. Barlow traced
the progress of similar flecks to a stage of atrophy, such
as 1s seen 1 disseminated choroiditis—the condition oecasion-
ally met with later on in life. Sometimes it bears a
superficial resemblance to retinitis pigmentosa. Several
cases of this character have been recorded by Mr. Hut-
chinson,t and one is figured in the * Oph. Hosp. Rep.”
vii. Pl. 4, Fig. 3.

Simple choroiditie atrophy of the dise has several times
come under my notice in children the subjects of this disease.
The dise has a uniform reddish tint, the edges are not well
defined, and the vessels are small. There has not commonly
been any atrophy of the choroid or pigmentary aceumulation.
Several times, sinee first observing the connection between the
two conditions, this choroiditic atrophy has drawn my attention
to the existence of inherited syphilis, which had otherwise
escaped notice. Sight is usually impaired, sometimes eon-
siderably.

A case of retinal changes in inherited syphilis is mentioned
by Dr. Allbutt, as related to him by Mr. Oglesby. Above
and below the disec was an irregular white patch without
relation to the vessels, singularly like the patches of opaque
nerve fibres. Under cod liver oil and tomies it gradnally
disappeared.

Retinitis pigmentosa 1s, by some, believed to be connected
with inherited syphilis, and an instance of the association of
the two diseases has been described by Mr. Swanzy. Probably

*  Path. Trans.”” 1877, p. 287
T Mr. Hutchinson has suggested that the condition of choroidal atrophy
and chorcidal and retinal pigmentation may oceur without an exudative

stage.
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deposits of pigment in the retina may accompany the atrophic
changes in disseminated choroiditis, but the connection of true
retinitis pigmentosa with syphilis is generally considered to
be very doubtful.

Curonie REHEUMATISM.

Chronic rheumatism has only accidental associations with
changes in the fundus oculi. Neuro-retinitis is sometimes
loosely ascribed to rheumatism, but only on the ground that
it has sometimes appeared to be due to cold. It must be
remembered that the optie nerve, like the other orbital
nerves, may be damaged by rheumatic inflammation at the
back of the orbit (see p. 145).

GouT.

The direet relation of any changes in the fundus oculi to
gout cannot be considered as established. Mr. Hutchinson
has, 1t is true, desceribed, as probably a consequence of gout, a
form of heemorrhagic retinitis in which the extravasations are
small, flame-shaped, scattered over the whole fundus, and
commonly present in one eye only. Ile snggests that they
are due to thrombosis in. the retinal vein behind the eye.
The evidence of the direct relation to gout is not wvery clear.
Ounly six (of fifteen) cases had suffered from distinet attacks
of gout, and all were past middle life. Dut it is certain that
the eonditions favourable to the occurrence of gout, as well as
those resulting from the developed diathesis—plethora, high
living, granular degeneration of the kidneys, hypertrophy of
the heart, and fatty degeneration of vessels—are conditions
which may predispose to or excite the rupture of retinal
vessels,

Galezowski has also deseribed hemorrhages leaving white
patches of “sclerosis ”” as occurring in gouty persons. Some
Continental writers are aceustomed to refer to gout as a cause
of optic neuritis, but T am not aware that the relation is
established by any carvefully observed cases, and it certainly
has not Leen observed in this country.
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Leap Poisowixng.

The eye is occasionally affected in lead poisoning, apart
from the effects of induced kidney disease. The eye may be
affected in three ways. There may be (1) amblyopia, usually
transient, without ophthalmoscopic changes; (2) atrophy of
the optic nerve; (3) optic neuritis.

The occurrence of blindness in lead poisoning has long
been known. Some well-marked cases were published by
Duplay in 1834.* In what v. Graefe called ¢ the pre-ophthal-
moscopie period,” the transient amblyopia attracted, however,
more attention than the graver forms of affection, so that
Tanquerel des Planches spoke of the amblyopia as almost
invariably passing away. Optic nerve atrophy in lead
poisoning was first deseribed by Hirschler in 1866, and
optic neuritis by Meyer in 1868.% Attention was, however,
especially called to the affection by the publication of an
important series of cases by Mr. Hutchinson in 1871.§

(1.) The transient amblyopia, without ophthalmoseopie
changes, 18 usually sudden in onset, and may be complete.
It has been observed in some cases of acute saturnism after
but short exposure to the exciting cause. It commonly soon
passes away, and is probably due to a direct effect of the lead
on the nerve centres, analogous to the temporary amaurosis of
uremia and diabetes. In one case recorded by Fano there
was, for some months, a periodical transient failure of sight at
the same hour each day. '

(2.) In amblyopia of long duration it is common to
find the signs of atrophy of the optiec nerves. The dises
are sharp-edged, pale, gnd often greyish, the arteries small.
It is said that the atrophy may be from the first un-
attended by wvaseular changes (Hommer). In a consider-
able number of cases, however, which have been seen In
an early stage, a condition of simple congestion of the dises
has been found. The tint is uniformly red, with softened

* ¢ Arch. Générale de Méd.” 15854.

+ ¢ Wien. Med. Wochensehr.” 1866, Nos. 6 and 7. It is not easy to say,
from the account of the case, whether neuritis was present or not. The dise
is spoken of as being grey, and having lost its transparency.

+ # L'Unicn Méd.” No. 78, ¥ *“Oph. Hosp. Rep."’ vol. vii. p. 6.
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edges, with little or no swelling. Gradually the redness
fades, and a reddish-grey atrophy results, often with distinet
white lines along the narrowed vessels. Sight has been much
affected in all the recorded cases, the acuity of wvision 1m-
paired, and the field presenting a central or peripheral defect.
The loss commonly progresses until even quantitative percep-
tion of light may be lost. This congestive atrophy is usually
double, but, as a case recorded by Mr. Hutchinson shows, the
affection of one eye may precede that of the other.

(3.) Occasionally cases of lead poisoning present much more
pronounced inflammatory changes—econsiderable papillitis,
with swelling, obscuration of the margins of the dise, con-
cealment of vessels, and hemorrhages, especially at the
margin of the swelling. The arteries beyond the swelling
are commonly narrow; the veins may be distended or of
normal size. An instance of this form of neuritiz is shown
at Pl. VII. 6. The affection is almost always double, and
usually entails considerable amblyopia. It is probable, how-
ever, that slight degrees of neuritis are not uncommon in lead
poisoning without any affection of sight. I have seen one
such case, and the general use of the ophthalmoscope in
medical practice will probably show it to be not an infrequent
occurrence. Pronounced neuritis may subside into atrophy
having the characters of “consecufive atrophy,” leaving a
dull-white, full-looking dise, with narrow arteries. Or the
neuritis may clear and sight be recovered, as in the case
fioured (Case 28). It is important to remember that the
affection of sight in these cases may be in part due to the
direct effect of the lead on the nervous system, which has
been already mentioned. This is the more likely when, as
in many recorded cases, loss of sight comes on suddenly.
The periodical amblyopia, mentioned above, has been noted
in association with neuritis® as well as w1t11 normal ophthal-
moscopic appearances.

These ocular changes commonly occur in chronie cases of
lead poisoning, which have presented toxic symptoms for

* A case reported by Stricker from Traube's Clinique, and guoted by
Abadie (Mal. des Yeux.).
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some time, often for years, previously, and they may
coincide with an increase of the other symptoms. It must
be remembered, however, that the manifestations of lead are
very irregular, and any one may be absent or may alone be
present. In cases of very recent intense lead poisoning,
toxic amblyopia and neuritis are apparently more eommon
than atrophy.

In many cases the occurrence of neuritis coinecides with
symptoms of cerebral disturbance, headache, convulsions,
delirium,* &e. The neurntis figured in Pl. VII. 6 (Case 28)
presented, at the same time, much mental disturbance, and
both symptoms passed away together. In a fatal case of this
description, recorded by Mr. R. Atkinson,t there were no
naked-eyve changes in the meninges or brain, but lead was
found in it in quantity equivalent to five grains in the whole
brain. This association of cerebral disturbance with optie
neuritis in these cases is probably more than a coineidence,
and the analogous fact as regards albuminurie neuritis
(p. 174) may be borne in mind.

The diagnosis of saturnine atrophy and neuritis rests
especially on the recognition of the signs of lead poisoning,
especially the line on the gums, the oceurrence of gout, of colie,
of wrist-drop, and the presence of anemia. It i1s only by
these symptoms that the neuritis can be distinguished from
that of primary encephalic affections. The possibility of a
renal neuritis in cases of lead poisoning must be borne in
mind. It is highly probable that in at least one published
case the retinal change was due to the albuminuria rather
than to the lead. Albuminurie retinitis is, it must also be
remenibered, extremely common in cases of chronie lead
poisoning of long duration.

The prognosis in all forms of change in the optie dise must
be cautious. It 1s least grave in the case of toxic amblyopia,
next in ecases of pronounced neuritis, especially of acute

* This is an old observation. Tanquerel des Planches deseribed saturnine
amaurosis as the accompaniment of Encephalopathia and Colica S8aturnina,
and stated that in cases of this kind no material change is to be found in the

brain. *Traité des Mal. de Plomb."” 1839, Tom. II,, pp- 211 and 235,
+ ¢ Lancet,” 1878, 1. 784.
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course, less so in cases of chronic congestive change, and in
pronounced atvophy it is very unfavourable. Of fourteen
cases of various forms, collected by Lespille-Moutard,* nine
progressed to blindness.

The treatment is essentially that for the general state,
but local applications, leeching and counter-irritation, have
appeared useful in some cases.

CHRrRONIC ALCOHOLISM,.

Atrophy of the optic dises, sometimes of one only, some-
times of both, is occasionally met with in the subjects of
chronic aleoholism, to which it is apparently due. It is said
to oceur especially in sedentary drinkers, and to be more
.common on the Continent than in this country. Amblyopia
may precede any ophthalmoscopic change, and is characterized
by a central dimness or defeef. Forster states that before
there 1s recognizable defect for white light, a defect for red
may be discovered, extending from the fixing point to the
blind spot and a little beyond each. To detect it the ordinary
colour tests do not suffice in slight cases, since the coloured
object should not be more than five millimetres in diameter.
Extensive loss of vision for certain colours, as green and violet,
has also been described by Galezowski as a symptom of
refinal angesthesia in some cases of chronie aleoholism. It is
probable indeed that the perception of green is commonly
lost as well as that of red, both colours appearing grey.T

A stage of congestion, before the onset of the atrophy, has
been described by Allbutt and others. The appearances were
generally those already deseribed as “ Simple Congestion ™
(p. 87), uniform redness of the dise, with softened edges. The
dise gradually becomes paler, and ultimately passes into white
or greyish atrophy, often with small vessels. When the
condition of the nerve has been ascertained by microscopical
examination only granular degeneration of the nerve fibres
has been found. I believe that congestion, sometimes with

* « ThLase de Paris,”” 187 8. .
+ Nuel, Aon. d'Ocalistiqre, Sept., 1878.
p
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slight cedema, is often to be recognized in the cases of chronie
alecoholism. It is no doubt an analogous condition to that
change in the meninges which leaves the thickening and
opaeity often to be found after death.

The progress of the atrophy is slow, and the prognosis
better than in many other forms: considerable good being
effected, especially in the pre-atrophie stage of amblyopia, by
strychnia and tonics.

In acute alecoholism ophthalmoscopic changes are not com-
monly present. In one case Jiger found a condition of
diffuse retinitis, with numerous hsemorrhages in a patient
suffering from delirium tremens.

Tosacco PoisoNiNg.

The oceurrence of defective sight from tobaceo smoking
was described in 1854 by Mackenzie, who was inclined to
attribute most cases of amaurosis to this cause. Evidence of
oreat weight has been brought forward by Mr. Hutehinson.™
The relation between the two conditions has been doubted by
some writers, who have urged especially the commonness of
the habit and the comparative rarity of the change, and the
absence of evidence of its occurrence among nations who
smoked much more than the English. But in other diseases,
nervous as well as general, marked differences in suscepti-
bility are noticeable in different nations, and the observation
of a few cases of defective sight in smokers, improving when
the only new element introduced into the conditions of their
life is the cessation of smoking, must be regarded as of much
greater weight than the facts of the absence of the disease
among the Turks, or its rarity among the Germans.

Forster has remarked that the sight suffers from tobacco
generally between thirty-five and sixty-five years of age,
and remarks that tobacco iz not so well borne during the
second half of life as during the period of full vigour.

* ¢ TLond. Hosp. Reports,” 1864 ; ¢ Medico-Chir. Trans.” 1867 ; “ Oph.

Hosp. Rep.”” 1871 and 1876. Cases, fully corroborating Mr. Hutchinson's
asggertions, have been published by Forster, Hirschberg, and others.
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Several of Mr. Hutchinson’s cases, however, were under
thirty. He believes that the disease occurs more frequently
among abstainers from aleohol than among those who take
alecohol. The failure of sight is gradual and equal in both eyes,
unaccompanied, as a rule, with headache or other cerebral
symptoms. He has found the amblyopia to present the same
characters as in chronie alecoholism—a primary central cloud
in the field. The defect is commonly, as in aleoholism, first
and most marked for colour-vision, especially for red and
green. The accompanying diagram represents the field
for red, in a case of this description. It presents both a
central and a peripheral defect. The ophthalmoscopie changes

LEFT

Fig. 21.—Diagram of the Left Field of Vision for Red in a case of tobacco
amblyopia.—The outer line is the boundary of the normal field for
white. The boundary of the outer shaded area is the minimum normal
field for red. Red could, however, be seen only in the inner white
area, and it could not be seen in the central shaded area around the
fixing point (*). The black dot indicates the position of the blind
spot. (For the chart from which this diagram was prepared I am
indebted to Mr. Nettleship.)

are also very similar to those of alcoholism. In many cases
they are entirely absent. In some a stage of simple conges-
tion, a ‘“ hazy dise,” slight uniform redness, with soft edges,
without noticeable swelling, may apparently be the first
change. Later there is atrophy, white or greyish-white.

The treatment consists essentially in the removal %f the
P
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cause. Tomnics and hypodermic injections of strychnine are
also of use,especially in the pre-atrophic stage. Mr. Hutehin-
son believes the progmosis in most cases to be good, three-
quarters of his cases having recovered, or presented great
improvement in sight. Age does not render the prognosis
worse.

Oraer Porsoxs.

Silver poisoning is said to be accompanied by amblyopia,
in addition to the other symptoms of argyria. No ophthal-
moscopic changes have, however, been recorded, but silver
has been found in the eyeball (sclerotic sheath of the optie
nerve, &c.), by Reimer, deposited in small round granules.
The effect of silver is closely analogous to that of lead. It
may, as I have seen,lead to wrist-drop, gout, and albuminura,
and it is therefore highly probable that the same ocular
changes may, in some cases, result.

In mercurial poisoning amblyopia has been observed; in
one case optic neuritis existed,” and 1n another optic nerve
atrophy.t  Of ocular changes in copper and phosphorus
poisoning nothing is known.

Quinine and salicylie acid may eause amblyopia, but with-
out changes in the fundus oculi.

Sulphide of carbon was the apparent cause of a * perineu-
ritis,”” ending in partial atrophy, in a case recorded by
Galezowski.t  Atrophy of the optic nerves is also seen, not
very rarvely, among the workers in india-rubber works, in
which sulphide of carbon is used.

ACUTE GENERAL DISEASES.
Tyruvus FEvER.

Loss of sight has been many times observed during con-
valescence from typhus fever,f and subsequently atrophy of

* Square: ‘*Oph. Hosp. Rep.” vi. 4. .

t Galezowski, *‘Des Amblyopies et Amauroses Toxiques,” p. 141,

T In a considerable number of the cases recorded abroad it is doubtful
whether the cCisease was typhus or typhoid fever,
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one or both optiec nerves has been found. In some of these
cases there have also been eerebral symptoms, as in a case re-
corded by Benedikt, in which left hemiplegia was accompanied
by atrophy of the right optic nerve. In such cases, probably,
the atrophy was the result of a cerebral lesion. In other cases
there were no symptoms exeept those in the eye, and a
primary affection of the optiec nerve appeared to have oceurred.
In some cases these ophthalmoscopic changes have been those
of simple atrophy, but in others, where the affection of
sight was first noticed during convalescence, optic neuritis has
been found.* Of the origin of the neuritis nothing is known.

Tyruon Fever.

The ocenrrence of amblyopia and amaurosis during con-
valescence from typhoid is well established,t although rare. It
may or may not be attended with ophthalmoscopic changes. In
the latter case, the prognosis is favourable ; it usually passes
away in the course of two to eight weeks. The form of
amblyopia varies ; anwmesthesia of the retina has been observed
by Leber, and an annular defect in the field by Hersing.

‘When ophthalmoscopic changes are observed, there may be
simple atrophy, single or double, without preceding inflamma-
tion ; or double neuritis may be present, ending in atrophy,
partial or complete, or less commonly, in recovery. Mr.
Hutchingon, has, for instance, recorded? a case of a boy whose
sight failed at 3}, two to four weeks after a fever with
diarrheea and  headache, a sister having suffered from
similar symptoms at the same time. Symmetrical neuritis
was found, and ten years later white atrophy with small
vessels. The neuritis is so rare that Leber suggests, as
Stellwag v. Carion had suggested long before,§ that the cases
in which it is found may really have been cases of meningitis
which have been mistaken for typhoid fever, an error not very

* Teale, *“Med. Times and Gazette,” May 11, 1867. Chisholm, ¢ Oph.
Hosp. Rep.”” vol. vi. p. 214. )

T Nothnagel, “ Deut. Arch. fiir K1. Med.”” 1872, ix. 480.

1 “ Oph. Hosp. Rep.” ix. 125.

§ ¢ Ophthalmologie.” Bd. ii. Abt. I. 1855, p. 662,



214 MEDICAL OPHTHALMOSCOPY.

rare. It must be remembered, however, that neuritis does
occasionally follow other acute speeific diseases. It has been
suggested that the cases accompanied by hypersemia of the
dises are cases complicated by meningitis; but meningitis, ex-
cept as secondary to suppuration in the ear, is exceedingly
rare in typhoid fever. Sir William Jenner has informed me
that he has never seen it. It does not appear from Dr.
Murchison’s work on Fevers that he had ever met with a case.
To infer meningitis in consequence of extreme delirium or
coma, is certainly not warranted by pathological facts.

Extreme narrowing of the retinal arteries, on both sides,
with pallor of the disc and loss of sight, was found by Hed-
daens* in a case of great emaciation after typhoid. On good
food the arteries regained their normal size, but the dise
remained pale and sight did not improve beyond ;.

Gralezowskit has observed embolism of the central artery of
the retina during convalescence from typhoid.

Rerarsine FEVER.

It is well known that a peculiar form of general ophthalmia
is apt to follow relapsing fever. Beyond this, which is
announced by very obvious ocular symptoms, no special
ophthalmoscopic changes have been observed.

MEASLES.

Amblyopia, without ophthalmoscopic changes and ultimately
improving to the normal, has been seen, as a sequel to
measles, by v. Graefe and Nagel ; in some cases accompanied
by cerebral symptoms, convulsions, and sopor. Nagel has
also met with three cases of optic neuritis after measles, but
in the epidemic in which they occurred there were many cases
of meningitis. As Forster remarks, the commonness of the
disease, and the rarity of affections of sight in it, shows that
the connection between the two cannot be a very close one.

* ¢ Monatsbl. fiir Augenheilk.”” Aug. 1864.
t ¢ Traité Iconographique,” p. 188.
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SeArLeET FEVER.

The frequency with which renal disease accompanies and
succeeds scarlet fever renders affections of sight not very rare
consequences of the disease. Occasionally, however, they
arise independently of any renal disturbance.

Urseemie amaurosis is common in scarlatinal dropsy. If
comes on suddenly, when the renal disease is at its height, is
commonly complete, double, unattended by ophthalmoscopie
changes, and passes away. Occasionally, cerebral symptoms
accompany it—econvulsions, and, in rare cases, hemiplegia,
from a cerebral thrombosis or embolism, which persists after
the cessation of the convulsions, and the retuwrn of sight.

Neuro-retinitis has, however, been observed to succeed
scarlet fever when there has been no renal disease or albumen
in the urine. Betke® has recorded a case in which there was
great dimmness of sight seventeen days after desquamation.
There was no albuminuria, but a marked neuro-retinitis was
found on ophthalmoscopie examination, less developed in the
right eye than in the left. There was no sign of meningitis,
past or present. The neuritis entirely disappeared and sight
was restored in eight weeks.

It is not uncommon to meet with atrophy of the optic nerve
after scarlet fever, and the atrophy may have all the aspects
of a consecutive atrophy. It has been observed in association
with the symptoms of a local cerebral lesion, hemiplegia, &e.
(Looet), but in some cases has occurred alone. T'wo remarkable
cases have been recorded by Bayley,t in which, in two sisters,
sight gradually failed some months after an attack of scarlet
fever, without albuminuria or dropsy. One hecame blind
and idiotie, and the other epileptic. The optic discs were
“pale but not the bluish-white of atrophy,” and the fundus
in each case showed accumulation of pigment.

It must be remembered that an intense albuminurie
inflammation may leave partial atrophy of the optic nerve.

* & Monatsbl. fiir Augenheilkunde,’” Bd. viii. 1869, 201.
+ ¢ Lancet,”” Sept. 15, 1877.
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i
YV ARIOLA.

Lieber has observed diffuse neuro-retinitis in variola during
the stage of drying of the eruption.

Acvre BHEUMATISM.

A cute rheumatism is not usually associated with any changes
in the fundus oculi. Embolism of the cerebral arteries some-
times, though rarely, occurs during the course of an aftack,
but embolism of the retinal arteries has not, I believe, been
observed, except as a late.sequel of the resulting endocarditis.
Schmidt onee observed irido-choroiditis (such as is common
in relapsing fever) after an attack of acute articular rheu-
matism without endocardial complication.®

Marariar FEVERs.

Changes in the fundus oculi are present in some cases of
malarial fever; rarely in the intermittent of this country,
but not uncommonly in the severer forms of malarial fever,
especially in tropical climates. DPoncet,T for instance, found
changes in ten per cent. of the cases of malarial cachexia
in Algeria. The changes which have been observed consist
of retinal heemorrhages, neuro-retinitis, and atrophy of the
optic nerve.

Hwemorrhages may oceur without other change, sometimes
in the posterior segment of the eyeball, sometimes chiefly
in the ciliary region (Poncet). Three instances of retinal
heemorrhages in ague have been recorded by Dr. Stephen
Mackenzie.t One was a young man, aged twenty, who had
one attack of ague on his way home from India, and a severe
paroxysm immediately after his arrival. The attacks recurred

# ¢ Arch. fiir Ophth.” Bd. xviii.

+ % Ann. d’'Oculistique,” May, 1878.

i In a paper on * Retinal Hemorrhages and Melansemia as Symptoms

of Ague.” *“Med. Times and Gaz.” 1877. I am much indebted to Dr.
Mackenzie for the woodeuts from his paper.
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daily for a fortnight, when he came under treatment and
numerous retinal hwmorrhages were found, most numerous
near the dise, chiefly along the course of the larger vessels,
especially arteries, which they in places obscured (Fig. 22).
Sprinkled about the fundus, and most numerous near the
dise, were many small round bright spots, resembling pin-
holes pricked in a piece of paper held up against the hght.
The retinal vessels were of normal size, and their sheaths did
not appear thickened. These hsemorrhages were carefully
observed day by day, and were seen to fade away gradually ;

Fig. 22,—Retinal Hemorrhages in Azue (Mackenzie).

and, as each died away, it left, to mark its former situation,
one of the shiny white spots of which mention has been
made above. There was no albuminuria or other symptom
of Bright’s disease. The spleen was large. The blood at
first contained much pigment, but after the first few days no
more could be found.

In two cases, at the Seamen’s Hospital—a man, aged
twenty-nine, with quotidian ague, and another, aged eighteen,
with tertian ague—haemorrhages were found, in the former
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ease, numerous, large, and superficial, leaving white patches.
One was paler in the centre than in the periphery (Ifig. 23).
They quickly disappeared. Neither of these patients had
melancemia. In several cases subsequently examined, no
heemorrhages were found.

Poncet found, in Algeria, besides hwemorrhages, peri-
papillary cedema and even considerable mneuro-retinitis,
accompanied, in some cases, by hemorrhages. Neuritis
has also been seen in one case by Galezowski,* and in
two by Hammond,T in one eye, with stellate deposits of
pigment in the retina following the course of the vessels.

Fig. 23.—Retinal Hemorrhages in Ague (Mackenzie).

Atrophy of the optic nerve has also been observed to
succeed malarial fever. It is very rare, however, as a con-
sequence of the intermittents of temperate climates, although
a few cases are on record. After the severe malarial fever of
hot climates it is not infrequent. Several cases are narrated

* «Traité Tconographique,” p. 190.
+ ¢ Trans. American Neurological Society,’” 1875.
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by Galezowski.* The dise is white, and the vessels small, and
the field of vision greatly restricted. The pathology of these
retinal changes is still obscure. The retinal hemorrhages
have been ascribed to pigmentary embolism, and they are, as
Dr. Mackenzie has shown, to be found when there is no
melanemia. Poncet attributes them to the blockade of
minute vessels by leucocytes. The atrophy was aseribed by
Galezowski to pigmentary embolism. Tt seems possible that
the atrophy may be the result of such neuro-retinitis as is
deseribed above, and which, damaging sight only during the
stage of atrophy, attracted no attention during its acute stage.

ErvsirrELAs.

Erysipelas of the face is sometimes followed by loss of
sight and the signs of atrophy of the optic nerve (v. Graefe,
H. Pagenstecher, Hutchinson, and others). It is probably
produced by the extension of the cellulitis into the orbit, and
the resulting damage to the trunk of the optic nerve by
invasion or pressure. V. Graefe has pointed out that there is
commonly some exophthalmos, but this may be very slight
and may bear no proportion to the subsequent damage to
sight. In most recorded cases any symptoms suggestive of
orbital cellulitis have escaped notice. In one, however (that
of Storeyt), there was permanent limitation of the ocular
movements. The loss of sight often comes on rapidly. In
one of Pagenstecher’s cases the loss of sight was complete at
the end of fourteen days. There is always pallor of the dise
and remarkable narrowing of the vessels, the arteries especially.
Jager has recorded, for instance, a case in which an adhesion
of the eyelids required division with the knife five weeks after
the erysipelas: the optic disc was grey and atrophied; one
branch of the central artery and its corresponding vein were
normal, the others reduced to lines with white borders. In
Storey’s case some arteries were bloodless, and occluded veins
were represented by dark radiating lines. In one of Pagen-
stecher’s cases there was a central scotoma and also peripheral

* Loe. cit.
t ¢ Brit. Med. Journal,”* March 16, 1878.
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limitation of the field. Opacity of the vitreous and glaucoma
have also been seen after erysipelas.

DirHTHERIA.

The defect of sight which so often follows diphtheria, and
is due to a paralysis of accommodation, is not attended with
any ophthalmoscopic change. In rare cases, however, vision
is defective, apart from the paralysis of accommodation, and
in such cases one or two observers (especially Bouchut) have
found congestion of the dise, simple or with cedema sufficient
to veil the edges and even, in part, the vessels, and in very
rare cases an actual neuritis which may go on to atrophy.
The atrophy may be unilateral, as in one case figured by
Bouchut. This case, however, was accompanied with partial
right hemiplegia and defect of speech. The congestion and
cedema are usually bilateral, but may be more intense on one
side than on the other.

Ij.-'k ROTITIS.

Transient dimness of sight may succeed mumps, and a eo-
incident congestion of the optic nerve has been deseribed
by Hating.

ToxSILLITIS.

Tn a case of tonsillitis v. Graefe once saw signs of diminished
blood supply to the retina accompanying sudden loss of sight.
MThe known relation of tonsillitis to rhenmatism suggests the
probability of embolism in this singular case.

Waooring CovcH.

Blindness has been observed to come on during the
progress of whooping cough, and in one case Knapp™ found
the dises white, and the retinal arteries invisible in one eye

# & Apch. of Ophthalm. and Otol.”” vol. iv. Noz. 3 and 4, p. 448.
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and mere lines in the other. The patient was very weak, and
ICnapp suggests as explanations, ansemia from cardiac weak-
ness, or heemorrhage into the nerve sheaths. According to
Loomis (quoted by Knapp), loss of sight generally occurs,
in this disease, in children who are much prostrated, and who
commonly die from lobular pnewmonia.

CHOLERA.,

In cholera, v. Graefe found that, during the stage of collapse
and eyanosis, the eirculation in the smaller, and even in the
middle-sized, arteries may apparently cease. When the
weakness of the heart was moderate, the artery pulsated on
slight pressure with the finger on the eyeball ; but when the
heart was strong this could not be well produced. If the
heart was so weak that the radial pulse could not be felt, and
the second sound of the heart was inaudible, slight pressure on
the eye eaused emptying of the arteries without pulsation.
The veins were large and dark, visible in the finest divisions.
The papilla was of a pale lilac tint.

Py EmMia AND SEPTICEMIA.

The oceurrence of a general inflammation of the eye mn
cases of septiccemia of various kinds, “ metastatic panophthal-
mitis,” has long been known, but it is only during the last
few years that the use of the ophthalmoscope in medical and
surgical practice has revealed the fact that slighter retinal
changes are present in a large proportion of the severer forms
of these affections, and constitute a symptom of considerable
diagnostic and prognostic importance, as well as of great patho-
logical interest. The knowledge of their character is largely
due to the labours of Heiberg,* Roth,T and especially of
Litten.t All forms of affection are most common in the

# & Med. Centralblatt,”” 1874, No. 36.
T “ Deut. Zeitschrift fiir Chirurgie,” 1872, p. 471 ; Nagel's “Jahresbericht,’”
2, p. 349.

¢ Charité Avnalen for 1376, . 160,
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intense septiccemia of puerperal women, but are also met
with in other cases.

Panophthalmitis—The general inflammation of the eye,
“pyeemic or metastatic ophthalmia,” is usually attended with
suppuration in the various structures—iris, choroid, retina,
vitreous—with rapid destruction of the eyeball. It was shown
by Virchow*® to depend upon septic embolism, and later
researches have fully confirmed the fact. Plugs in the vessels
have been found by Virchow, Roth, and Heiberg. The latter
found mieroecocei in the emboli. It is usually associated with
the endocarditis which is'so common in septiccemia. Virchow
found yellowish granular masses in the capillaries of the retina,
similar to those which were present in the cardiac valves, and
he, with most subsequent observers, regarded the cardiac valves
as the source of the emboli. The condition may, however, occur
independently of any endocarditis.t Iven in such cases,
however, the presence of infarcts in other organs, and of
suppurating thrombi in the source of the septiceemia, demon-
strated the probability of embolism, although not directly
from the heart. It is well known that pysmie emboli may
pass through the lungs and lodge in the general system.
The septic inflammation excited in the eye may start from
the choroid or the retina, as is demonstrated by two cases of
Litten’s, in which the process commenced a short time before
death, and he found plugging in the one case of choroidal
and in the other of retinal vessels. A case in which the
mischief apparently commenced in the retina has also been
described by Roth. When the retinal vessels are plugged,
hemorrhages in the retina are invariable, as Virchow demon-
strated, and the commencement of the process in retinal
haemorrhages, with opacity of the retina and vitreous, may
be watched with the ophthalmoscope.f The opacity of the
retina depends apparently in most cases on acute degenera-
tion. It was found by Roth to be merely softened, and

# ¢ Archiv. fiir Path. Anat.”” Bd. x. 1856.

+ Litten, loc. ¢it. Case 8 ; Meckel, ‘¢ Charité Annalen,”” Bd. v. ; Virchow,
‘“ Gres. Abhand,”” p. 539 ; Schmidt, ‘¢ Arch. fiir Oph.” xviii. p. 1.

* Litten: Case 8.
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containing granule cells, although the other structures of the
eye were infiltrated with pus. A layer of pus has, however,
been seen on the surface of the retina, and pus is said to have
been found in some cases in the nerve-fibre layer. Rarely,
the changes have been found limited to a small area of the
retina and the adjacent choroid.

The affection is usually single, but in many cases both eyes
are affected, it may be unequally. It occurs only in intense
forms of septiceemia, commonly not long before death. In rare
cases it may oceur when the general symptoms of the disease
are not.advanced, as in a case mentioned by Litten, in which
a woman came to the hospital with one eye in a state of com-
plete suppuration, but with so little subjective symptom of the
considerable fever which was found to exist, that she was
unwilling to remain. Death occurred some weeks after the
eye was lost.  Ophthalmoscopic examination of the sound eye
revealed no change for some time after admission. One day
choroiditis and infiltration of the vitreous was discovered : the
same day rigors and joint inflammation oeceurred, and in
three days later the patient was dead.

Retinitis Septica.—Roth has deseribed a peculiar form of
retinitis in cases of pysemia, characterized by the appearance
of small white flecks in the neighbourhood of the papilla and
macula lutea, varying in number, and occwrring in most cases
in both eyes. Sometimes small heemorrhages were present.
The white spots were found to consist of groups of swollen
nerve fibres, among which were granule cells, fattily-
degenerated capillaries, and pigment granules. The affected
spots were of small size, and showed little tendency to exten-
sion, or to the involvement of the vitreous or choroid. In no
case was any plugging of vessels discovered, or any deposits
on the cardiac valves. Roth, therefore, believes that the
change is due to the chemical alteration of the blood. It
was found especially in cases in which decomposition was
occurring in inflamed parts, such as extensive sloughing
with secondary suppuration, and especially in pronounced
septicemia. It was found also in one case of putrid
bronchitis.
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Betinal hwmorrhages constitute, however, by far the most
common and most important change in the fundus in cases of
septiccemia. They usually accompany the suppurative panoph-
thalmitis, especially when the process commences in the retina.
They may also occur in the form desceribed by Roth. But
they may exist alone, without any sign of retinal inflamma-
tion, and as such constitute the most common ophthalmoscopic
‘change in these cases. They have been very carefully studied
by Litten, in cases of puerperal septiceemia, in which they
almost invariably oceur during the last two or three days of
life. They are always bilateral, round, or irregular in form,
and of variable size, sometimes very large. They are com-
monly adjacent to vessels, especially veins, but occasionally
are situated apart from wvisible vessels. Most of the round
extravasations present pale or white centres, which are often
distinet as soon as the heemorrhage appears. They are recog-
nized without difficulty, some being always in the posterior
portion of the fundus.

In some of the cases in which these heemorrhages were seen,
there was endocarditis, but in several cases recorded by Roth
and Litten the heart was healthy. There is thus no necessary
connection between the cardiac and the ocular condition.
Moreover, the retinal change appears comparatively innocent ;
no adjacent inflammation is excited. In no case could Litten
find any plugging of the retinal vessels, and from these
facts, he concludes with Roth, that embolism is not the eause
of these extravasations, but that they are to be aseribed to
the chemiecal change in the blood. This view is also supported
by a case deseribed by Leube,* but the same observer has
recorded another case of septic pywemia, secondary to
double ecaseating epididymitis, in which retinal hsemorrhages
existed, and, post-mortem, bacterial plugs were found in many
other organs. The retinm apparently were not examined.
Rosenbach,t however, found a similar condition of multiple
heemorrhages in  the retine of dogs, in which a septie
endocarditis had resulted from experimental lesions of the

* ¢ PDeunt. Arch. fiir Klin, Med.” xxii. 1878, p. 233.
+ ¢ Arch. fiir Exp. Path. und Pharmak.’” 187%,
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valves, and he found mierococeal plugs in the retinal vessels
after death. Irom these facts we may conclude that,
although simple hemorrhages usually arise independently of
embolism, they may sometimes be due to the plugging of
vessels. In connection with the remark, that adjacent in-
flammation is often not excited, it may be noted that of six
cases with endocarditis observed by Litten, in only three did
the cardiac change present the aspect of malignant ulcerating
endocarditis; in the other three the valves presented only
innocent looking vegetations. It is probable that the endo-
carditis varies in its degree of septic character in different
cases of blood poisoning. In several cases of pywmia similar
heemorrhages have been noted on the mucous membrane of
the conjunctiva or mouth (Litten, Leube).

From the fact that the retinal heemorrhages usually pre-
cede death by a few days only, they afford important and
very grave prognostic information. Now and then they are
useful also in diagnosis, since they are apparently not found
in acute specific diseases, even in those severe cases in which
cutaneous heemorrhages are present. Litten mentions two
cases of women admitted with high fever, cutaneous extrava-
sations, and cardiac murmurs. One had been recently con-
fined. They had the aspect of cases of septiceemia rather
than of typhoid, but the absence of retinal extravasations led
to a diagnosis of typhoid fever, which, in each case, was con-
firmed by the post-mortem examination.

The effect of the retinal heemorrhages on vision could not
be ascertained with exactness, on account of the general state
of the patients, but they appeared to cause little impairment.

Purulent meningitis sometimes occurs in cases of septiceemia.
In one such case, recorded by Leube,® there were retinal
extravasations, but after death intense inflammation of the
optic nerves adjacent to the inflamed membranes was
found.

* < Deut. Arch. ir Kl. Med.” Bd. xxii. 1878, p. 263.

i
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THE OPHTHALMOSCOPIC SIGNS OF DEATH.

The stoppage of the heart’s action and the consequent arrest
of the ecirculation of the blood, which constitute the chief
events in the cessation of systemic life, lead to striking
changes in the fundus oculi, changes which are among the
most unequivoecal signs of death. Attention was first called
to them by Bouchut in 1863,* and they have since been
studied by many observers, especially by Poncet,t Arlidge,+
and Gayet.§

As the heart’s action is failing, the arteries may be observed
to diminish in size (Arlidge). On the cessation of its con-
tractions, the diminution in their size becomes more marked.
A few minutes after death the capillary redness of the disc
disappears,. and its surface becomes of papery whiteness, in
which, however, the central cup, if present, may appear of
still more brilliant whiteness. The arteries quickly cease to
be recognizable upon the dise, appearing to commence at its
edge. On the fundus they are at first distinet, usually
narrow, but otherwise of normal appearance. The veins may
present normal characters or may, like the arteries, quickly
become indistinet upon the dise, appearing to start from its
edge. Commonly the colwmns of blood within them soon.
become interrupted, broken up into segments, which give the
vessels a beaded appearance. The indistinetness of the
arteries, which is due to their contraction emptying them of
blood, quickly extends towards the periphery, and in the
course of half an hour, sometimes in ten minutes, they are
irrecognizable, The veins remain distinet, but in most cases
the beaded appearance inereases. The choroid, during the
first few minutes, presents nearly its normal tint, but this

* ¢ Traité des Signes de la Mort."’

+ ¢ Arch. Gén. de Méd." 1870, p. 408.

“ West Riding Asylum Reports,” i. 1871, p. 73.
“ Ann. d'Oculistique,” t. lxxiii. 1875, p. 3.
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quickly lessens in intensity, and the colour which is presented
depends on the amount of pigmentation. In dark eyes it
acquires a yellow-brown colour, in lightly pigmented eyes it
gradually assumes a pale, reddish-yellowish, sometimes a
greyish, tint. Commencing opacity of the retina may some-
times be distinguished and may be accompanied by a red
spot at the macula lutea (Gayet), due to its freedom from
opacity, and similar to that seen in embolism of the central
artery. :

These appearances persist until, generally after five or six
hours, the progressive opacity of the media prevents further
observation.

Q 2
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NOTES.

I.—0Ox OPHTHALMOSCOFPES.

The question is often asked, which of the many forms of ophthalmoscope
is to be recommended 7 The instruments with a revolving dise of lenses
behind the mirror have practically superseded the older forms, Their
great convenience more than compensates for slight drawbacks which

GRANDEUR D'EXECUT|OR e -

Fig. 24.

they possess. The ophthalmoscope of the kind which has come into
most general use is thatof De Wecker. There are, however, two instru-
ments known by his name. The larger of these possesses a set of
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twenty convex lenses, which are all rendered of minus power by the
interposition of a single strong concave lens. Thus, a series of forty
modifications is obtained. The instrument is, however, a little complex,
heavy, and somewhat clumsy, and has the disadvantage that either
two or three thicknesses of glass are always interposed, and the least
dust on the glasses dims the image. Moreover, I have found that in
use the instrument is apt to get unsteady.

The other form of De Wecker’s ophthalmoscope (Fig. 24)-is a smaller,
lighter, and convenient instrument. Tthasa dial of twenty-four lenses,
eleven convex and thirteen concave, which are sufficient for all ordinary
purposes. The latest form of this instrument differs in some respects from
that previously made, being neater and more compact. Both instruments
are made by Crétés, 66, Rue de Rennes, Paris, and are kept by Krohne
and Sesemann, 8, Duke Street, Manchester
Square, London, and other instrument
makers. An ophthalmoscope on the exact
model of the smaller of these instruments
is also made by Messrs. Pillischer and Son,
of New Bond Street.

The large size of the disc of lenses in these
instruments is somewhat inconvenient in
their use, especially for the direct method of
examination. Messrs. Pillischer have made,
by my directions, an ophthalmoscope in
twenty-six lenses, two more than in De
Wecker's smaller instrument, are contained
in a dise, which is scarcely wider than the
mirror. The instrument is shown in Fig. 25,

The lenses are arranged in two series,
the weaker, those most frequently needed,
outside; the stronger, those least frequently
needed, inside. The pivot on which the dise
revolves, rotates securely on either of two
points, one for each series of lenses, and ean -
be moved from one to the other with facility,
in any position. By this means the size of Fig. 25.
the instrumentis reduced, and it is thus more 7
convenient for examination by the direct method, and for the pocket *

II.—0x LearNiye THE USE oF THE OPHTHALMOSCOPE.
It is very desirable that students should learn the use of the ophthal-
moscope early in their practical work. As a rule, it is one of the last
things acquired, and too often it is postponed until the work for final

# T have been informed that the same prineciple has been adopted by
Loring, but have not been able to find an account or figure of his
instrument. While this sheet is passing the press, a deseription has ap-
peared of a new ophthalmoscope by De Wecker, with two revolving dises,
siving fifty-two combinations (““ Ann. d'Oeculist,”” May, 1879).
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examinations absorbs the student, to the exclusion of other things, and
in consequence, it is often not learned at all. The ordinary ward
work of the student supplies him with numberless convenient oppor-
tunities of acquiring a knowledge of the normal and abnormal
appearances of the fundus, opportunities which are lost if he has not
learned how to use the instrument.

To aequire the necessary skill, it is very desivable that the student
should possess an instrument, as it is difficult for him otherwise to
obtain sufficient practice in its manipulation. The cost of an instrument
probably prevents many students from obtaining one at the beginning of
their work. It may, therefore, be worth while to mention that the use
of the ophthalmoscope may be learned, and dexterity with it acquired,
with an instrument which every student can make for himself at the
cost of a few pence. A piece of looking-glass, two inches long by one
wide, with the corners rounded off, is all that is necessary. Paper
should be pasted on to the back of it, and over one half of the front,
and turned over the edge of the glass in the other half, so as to cover
the sharp edge. A small hole should be made in the paper at the back
opposite the middle of the uncovered part of the mirror, and the silver-
ing scraped away at the spot. By the covered half of the glass the
instrument may be held. With this simple ophthalmoscope, and a
two-and-a-half or three-inch lens, the fundus, dise, and vessels can be
clearly seen. The illumination is, of course, feebler than with a con-
cave mirror, but sufficient for the purpose—that of enabling the nse of
the instrument to be aequired. Emmetropic and hypermetropic eyes
may also be examined with it by the direet method.

By far the best method of acquiring dexterity in the mse of the
ophthalmoscope is for the student to attempt to make a sketch of some
fellow-student’s optic dise. The instrument has to be laid down, and
readjusted at every stroke, and the repetition of the operation under
the same conditions, will very quickly enable him to do it with an
accuracy which he is much longer in acquiring in the examination of
patients, when every occasion of use is under different conditions.
In practising upon a fellow-student he has, it is to be presumed, an
intelligent subject, a point of the greatest importance to the beginner.
If he in his turn submits to a similar examination, he will be hetter
able to exercise consideration for the patients whom he examines.
Dilatation of the pupil is unnecessary, and indeed, undesirable for this
‘¢ practice,”

Artificial eyes are made for ophthalmoscopic practice, and are useful
for the acquisition of familiarity in the adjustment of the instrument.
A rough apparatus can, however, be made, which will answer for this
purpose very well, with an ordinary hotanical lens at half or two-
thirds of an inch focus. Let a diagram of an optic dise and vessels
be sketched upon a piece of cardboard, the dise being about one-tenth
of an inch in diameter. Fix this on the focus of the lens. A botani-
cal lens, the case of which is provided with a hole on each side, answers
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very well, since a rod can be placed through the holes, and on the rod the
cardboard fixed. Place in front of the lens another piece of cardboard
with an aperture to represent the pupil. With this apparatus the
indirect and direct methods of examination may be practised, and the
use of convex lenses to magnify the inverted image. DBy moving the
diagram forwards or backwards, the conditions of the hypermetropic
or myopic eye may be obtained, and the different effect, on the image
of the vessels, of movement of the head can be obzerved.

ITI.—OrETHALMOSCOPIC MICROMETRY.

The measurement of the size of the details in the fundus oculi
presents many practical difficulties arising from the variations in the
length of the eyeball, in the refraction, and in the accommodation. The
employment of any method is especially diffienlt where it is most
wanted, in the direct mode of examination, in which alone is the
magnification sufficient fo render the exact measurement of small
objeets possible.®

Donders, in 1853, soon after the invention of the ophthalmoscope,
devised an instrument for measuring the details by the direct method,
It consists essentially in a tube conveying the light to the mirror, which
is placed in a small square box, through which the examiner looks at
the patient's eye. At the end of the tube next the light, two rods are
placed, the points of which can be approximated or withdrawn from
one another, The image of these is seen on the retina when the eye is
accommodated to the distance of the points. They are moved until they
correspond, in the image, to the diameter of the object to be measured,
and a simple mathematical formula gives the relation which the aetual
distance between the points bears to the distance between them in the
image upon the retina. To make the punctum remotum of an emme-
tropic eye correspond to the points, a convex glass before it may be
necessary. The instrument has never come into general use.

For the same purpose it has been proposed during the ophthalmoscopic
examination for the observer to look with his other eye at a divided sur-
face, when the divisions will be seen as if upon the retinal image. But
for this, as Giraud-Teulon has remarked, the two eyes of the observer
must correspond in acecommodation, a eondition difficult to secure under
the ecireumstances. Landolt + has suggested that the same effect may be
obtained with one eye by employing an ophthalmoscope, the back of
which reflects as well as the front. The divided surface, used as a
eauge, must be placed at a certain distance from the mirror (28 em. of
the mirror is 2 em. from the eye and the latter is emmetropie) or it may

—

* A full account of the subject will be found in the artiele on ** Oph-
thalmometrologie,” by Snellen and Landolt, in the * Handbuch d. Gesammt.
Augenheilkunde ” of Graefe and Saemisch (vol. ii. pt. 1), and in a pamph-
let on ** Le Grossissement des Images Ophthalmoseopiques,’” by Landolt,
Paris, 1874.

+ Loe. cit. p. T6.
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be fixed on to the ophthalmoscope, and the divergence of the rays
corrected by a suitable convex lens.

The measurement of the details of the inverted image is much more
simple. It is only necessary to place the measure in the position of the
image, i.e., a certain distance behind the lens. Schneller* adapted
Donders’ method by placing the measuring rods, or a glass ruled with
parallel lines, in the focus of the intermediate lens, which was fixed for
the purpose on the end of a short glass tube. Liebreich { placed in the
corresponding position in the tube of his demonstrating ophthalmoscope,
a plate of glass bearing vertical and horizontal lines, and so arranged
that it could be moved forwards or backwards, rotated or inclined, to
get rid of the reflection.

Landolt suggests the nse of a similar apparatus in which also the
diaphragm is movable, so as to be placed in the exaet position of the

Fig. 26.—Micrometer Screen for Ophthalmoscopic Measurements.

image, whatever be the refraction of the eye examined. The position
of the diaphragm is indicated by a scale on the outside of the tube.
This scale affords a guide to the degree of magnification and consequent
value of the divisions of the diaphragm, according to certain formule
which are given by Landolt. The instrument is, of course, available for
relative measurements without this caleulation.

It has been proposed by Mr. Renton, of Glasgow,i to carry the
quadrilled diaphragm at the distanee behind the lens at which the
image is formed, by fixing the two upon a rod of wood. This rougher
method is, of course, only available for relative measurements.

#* @« Arch. f. Ophth.” Bd. iii. 1857, p. 51.
T ““Arch. f. Ophth.’’ viil. 1860, ii. p. 134.
+ ¢ Journal of Physiology,”’ January, 1879,
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I have employed the instrument shown in Fig. 26 for purposes of
ophthalmoscopic measurement and have found that it answers both for
the direct and indireet method of examination. It consists of a metal
sereen, the central part of which can be rotated. In the middle is an
opening, across which vertical and horizontal wires are stretched at such
distances that of the spaces they enclose ome horizontal corresponds
to five vertical. At the back are two springs by which it is attached to
the chimney of the ophthalmoscope lamp. This sereen being placed
before the flame, an image of the opening and bars is obtained on the
fundus in either the erect or in the inverted image. In the direct
method the distance from the mirror at which the screen must be placed
depends on the foeal distance of the mirror, and the condition of refrae-
tion and accommodation of the eye. It is usually about nine inches. The
relation between the size of the divisions and their size in the retinal
image, i.e., the absolute value of the divisions as seen upon the retina,
can be calenlated by means of the formule to be found in works on
physiologieal opties. In order to measure the size of the retinal vessels,
&e., the inner part of the sereen may be rotated so that the smaller
“divisions are in the required direction for exact measurement. The
instrument is made by Hawksley, 300, Oxford Street.

IV.—Ox TtE ExamixatioN ofF CoLovr-VISION.

The foregoing pages show how frequently the ocular changes which
oeccur in cerebral and spinal diseases entail an affection of colour-vision,
and that this may precede other damage to sight. It is important
therefore for the physician to be cognizant of the methods of testing the
pereeption of colours. The following brief note may therefore be
useful, the more so as I am-not aware that any account of the latest
and most useful method has yet appeared in this country.

The methods which have been adopted for the detection of colour-
blindness proeeed upon three prineiples.

1. To ascertain whether the patient can or cannot identify and name
certain colours. For this purpose colour scales have been employed, of
which one of the best is that of Galezowski * in which eleven colours, red,
red-orange, orange, orange-yellow, yellow, yellow-green, green, green-
blue, blue, blue-violet, and violet are arranged in the order in which they
oceur in the spectrum. Each of these is figured in four degrees of
intensity, and, although many of them are not good, the series answers
its purpose very well. The coloured wools, described below, ean also be
used for this purpose. The spectroscope can also be employed. By
means of a diaphragm any colour of the spectrum may be isolated.T
This method of asking the patient to name colours, has, however, as a
method of ascertaining loss of colour-vision, considerable drawbacks

e — —_—

*+ s fichelles Typographiques et Chromatiques,” Paris, Ballidre, 1874,
+ Such an apparatus has been made, at my suggestion, by Mr. Browning,
of 63, Strand.
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arising from the ignorance of the names of colours which many patients
present, and from the difficulty of ascertaining, especially in the case of
the congenitally colour-blind, how far the terms they use correspond in
meaning with the same terms as employed by those who possess normal
colour-vision. In the case of acquired colour-blindness, however,
especially when one eye only is affected, and in those who previously (as
most women) possessed an accurate knowledge of the names of colours,
this method possesses special advantages which have certainly been
underrated by some recent writers, since it affords information, to be
obtained in no other way, of the character of “the perverted sensation of
such patients.

2. The recognition of the presence of colours of weak intensity
without attempt to identify them. This method has been advocated by
Stilling, who employs for the purpose the tints which are seen in the
shadow of an opaque object in coloured light. If, for instance, the
light of a lamp or even of a candle is rendered red by a red glass being
placed in front of it, and allowed to fall on a piece of white paper, the
shadow of a pencil upon the paper appears green. Conversely on a
green light the shadow appears red. This method, however, does not
possess the advantages which have been elaimed for it. The slighter
tints of Galezowski's colour table, or the coloured wools, may be
employed in the same way.

3. The method of examination which is of the greatest utility and
which should alone be employed in the case of those who are congeni-
tally colour-blind, is that of the comparison of colours by which those
which appear alike to the colour-blind are ascertained and the nature
of their defeet is thus learned. The method was originated by
Maxwell, and for it the ordinary colour charts, if sufficiently extensive,
may be employed, although not very conveniently. In the hands of
Holmgren, of Upsala, by the adoption of skeins of coloured wool as the
objeets to be compared, the method has assumed a very convenient and
practical form. The following account of the method and its employ-
ment is condensed from Holmgren’s latest work upon the subject.*

The skeins of wool employed are of various colours red, orange,
yellow, greenish-yellow, pure green, greenish-blue, blue, violet, purple,
rose, brown, and grey, and several shades of each colour. These are
laid in a heap upon the table. One of these, of a colour specially suited
for the purpose, is picked out and laid on the table, and the individual
examined is told to select all the other wools which appear to him to
correspond in colour to the selected skein. The way in which the
attempt is made, indicates the character of the colour-wision of the
individual. In order to ascertain if there is any defect, a pale-green
skein is the best to select in the first instance, because, according to the

* ¢ Die Farbenblindheit in ihren Beziechung zu den Eisenbahnen und der
Marine” (German translation). Leipzig, 1878.
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Young-Helmholtz theory of colours,* green is the whitest of the colours
of the spectrum, and is therefore most readily confounded with grey, if
the individual is colour-blind. For the diagnosis of the special form of
complete partial colour-blindness (i.e., complete red, green, or hlue blind-
ness) rose-purple is selected—i.e., the whole group of colours into which
red and blue enter in so nearly equal parts, that to normal colour-vision
the tint would not be ealled either red or blue. Hence the series of
skeins may be divided into three classes: (1) The test colours; (2) Those
which a colour-blind person regards as similar, but which are different
to normal colour-vision—*¢ confusion colours ;" (3) The series of colours
and shades to furnish a sufficient variety for choice. A plate of the
tints of the test colours (L., Ila. and I15.) ,and of the ‘¢ confusion colours
(1—13) which indicate colour-blindness, is given by Holmgren, as
follows (the fest colours are printed in capitals, the confusion
colonrs in small type) :—

I. Pare GreEEN.—1, grey; 2, brown; 3, vellow; 4, light-red ;
8, brownish-red—all very pale tints.

Ila. Rose-PurrPLE.—6, deep-blue; 7, violet; 8, grey; 9, bright
(spectrum) green—all strong tints.

ITé. Brreur-Rep (Vermilion).—10, olive-green; 11, brown;
12, bright yellowish-green ; 13, reddish-brown—all strong tints.

The method of proceeding iz as follows : Test 1.—The pale-green skein
is first laid down (it should be the palest tint which contains enough pure
green to appear neither yellowish-green nor bluish-green), the individual
must lay by its side all the skeins which appear to him of the same tint,
or until he picks out one of the confusion colours, 1—3, which declares
him to be colour-blind. This test does not give much information as to
the nature of the colour-blindness, whether for red or green. If, how-
ever, blue is selected, the patient may be violet (= blue) blind.

Test 2.—The rose-purple skein is then placed before him (the tint
should be midway between the darkest and lightest shades of the rose-
purples). The individual must select the skeins which appear to him
similar, proceeding until he has picked out all such or one or more of
the confusion colours, 6—9. If he picks out 6 or 7 (dark blue or
violet), either alone, or in addition to purples, he is completely red-
blind. 1If he selects 8 or 9 (green and grey) alone, or in addition to
purple, he is completely green-blind. (The red blind person never
selects the same confusion colours as one who is green blind.) If he

. - —_—— - S — =

* Holmgren bases his method on this theory of colour-vision, but it
appears to be founded rather on this theory of colours, as a concrete state-
ment of the fact of the gradation of colours in the spectrum, than on the
gpecific theory of the mode of (retinal) perception of colours with which
Holmgren especially connects if.
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selects red and orange he is violet (= blue) blind. If a person,
found by the first test to be colour-blind, picks out in Test 2 only the
rose-purples, his colour-blindness is incomplete. It is not always
possible to determine the exact nature of a slight degree of colour-
blindness.

Test 3. (Corroborative and not essential).—A bright red skein is
selected as a test, and the individual should pick out the skeins of the
same shade, proceeding until he has selected all or some of the confusion
colours, 10—13. The red blind will choose, besides red, shades of
green and brown (10 and 11), which appear, to normal vision, darker
than red. The green blind person will select the opposite shades (12 and
13), which appear lighter than red.

In order to expedite the examination, in Test 1 all the greens may
be left out of the wools, except the different shades of the test-green.
Thus facilitated, Holmgren states that under favourable cireumstances
individuals ean be examined at the rate of 100 per hour.

Probably, for practical purposes, a similar method might be adopted
with the other sets of test colours. Each may consist only of the
several shades of the test colour and the several confusion colours. The
examination is facilitated by keeping the several sets separate, and for
this purpose they may be fastened together at one end. In use they
may be spread out, fan-like, upon the table, and the test colour laid
next the patient, who can then lay by its side those colours which
appear to eorrespond.

In a convenient set of pocket test-types arranged by Mr. Nettleship,*
coloured stuffs are provided for use in the same way as Holmgren’s wools.

The disadvantage of the confusion method 1s, that i1t gives no informa-
tion regarding the character of the disordered perception in pathologieal
(acquired) colour-blindness, and that in such cases the past experience
of the individual often enables him to choose with an aecuracy which
leads to an erroneous impression of the degree of the deranged sensation.
For instance, the girl with unilateral atrophy and disseminated selerosis
(Case 34a), confused, in the first test, the pale green and grey, but
matched the strongly-marked colours (including greens), with perfeet
exactness. Nevertheless, these strong greens appeared to her to be
shades of brown or red. With the normal eye she recognized their true
colour instantly. :

* Bold by Hawksley, 300, Oxford Street.
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TEST-TYPES.

The following types are numbered according fo the distance in fect
at which they can be vead by a normal eye. The acuity of vision
is expressed by a fraction of which the denominator is the number of the
test-type, the numerator the distance in feet at which it can be read.

r‘-lll

Tho meath of this hollow was at the bobtiom of & great rock, whares, by mere aceident, 1 was cotilng down pome 1hick brasches of
trees to make charcoal, and percived that, behind & very thick braseh, thers was & Kind of hollow place : T was curlous 1o look in
it and getting with diMesliy into the month of it, § foond |t was pretty large, that is to sy, ssfficient for me Lo stand upright in ity
and perhaps another with me : bub [ must confess to you that I made more haste aut thas 1 did §e, when, looklng farther inte the
place, and which was perfectly dark, 1 saw two broad shinlng eyes of some creatisre, which fwinkled Like two stars the di= Hght

No, 1 ,:;

from the cave s mouch shining directly in, snd making the reflection. However, alier some pause, [ recovered
mysell, and began to look round me, when § found the eave was but vory small,—that is to gay, it might be about
twelve feet over, but in no manoer of shape, Deither round nor square, Bo hands haviog ever been employed in
making it. Iobserved niso that there was o ploce at the farther side of it that went in [UFther, but was so low

o &

that it required me to creep upon my hands and knees to go into it, and whither it went
I knew not; so, having no candle, T gave it over for that time, but resolved to come again.
The next day I came provided with six large candles of my own making ; and going into

No. 3.

this low place I was obliged to creep, as I have said, almost ten yards,
which, by the way, I thought was a venture bold enough, considering that I
knew not how far it might go, nor what was beyond it. When I had got

No, 3}.

through the strait, I found the roof rose higher up, I believe near
twenty feet; but never was such a glorious sight seen in the island, I
dare say, as it was to look round the sides and roof of this cave—the
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No. 4.

wall reflected a hundred thousand lights to me from my two candles,
What it was in the rock, whether diamonds or any other precious
stones, or gold—which I rather supposed it to be—I knew not.

No. 5.

The place I was in was a most delightful eavity, or grotto,
though perfectly dark ; the floor was dry and level, and had
a sort of a small loose gravel upon it, so that there was no

J.-I‘T", - ﬁ L]

venomous creature to be seen, neither was there any
damp or wet on the sides or roof; the only difficulty
in it was the entrance,—which, however, as 1t was a

No. 8.

place of security and such a retreat
as I wanted, I thought was a con-

Ne. 10,

venience,—so that 1 was really
rejoiced at the discovery, and

resolved, without any
delay, to bring some of



those things which
I was most anxions

about into
this place of

safely
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CASES.

Case 1.—Caries of the sphenoid bone ; descending neuritis, at first
untlateral ; meningitis ; death ; necropsy.® (Pl III. Figs. 1 & 2.)

Lyora H., aged sixteen, applied to Mr. MeHardy, at the South London
Ophthalmic Hospital, in July, 1875, on aceount of dimmness of sight in
the left eye, of a fortnight’s duration. Signs of intra-cranial mischief
being present, he kindly sent her on to me on July 13.

Family history irrelevant; previous health not good : a suspicion of lung
mischief. A year and a half earlier a troublesome alveolar abscess in
the upper jaw. Some months before she had a fall and struck her
head, but no notice was taken of it. Much headache for the last two
months ; left frontal region constant with paroxysmal exacerbations and
superficial tenderness of the head: the pain sometimes passed over the
head to the back, and to the ears, and down the left cheek. When
seen, no symptoms of paralysis could be detected. No affection of hearing.
Pupils equal. Vision, right eye ; 4, Left eye, qu antitative perception of
light only. The right optie dise anﬂ vessels were in every way normal; the
ph}*ilﬂlﬂ"‘!hll cup large (Pl IIL. Fig. 1). The left eye presented well-
marked neuritis (Fig. 2). The edges of the disc were veiled by a greyish-
red striated swelling, over which the vessels curved; the veins were
concealed beyond the edge, but neither arteries nor weins were
concealed on the swelling itself. In the centre they passed into a de-
pression, in which a narrow white area marked the position of the
central cup, which was almost obliterated. Her chest presented signs of
old pleurisy, but no evidence of phthisis. Next day the pains increased
in severity, and were felt in the face, nose, ears, &c. Some vomiting
occurred. Two days afterwards she was admitted, under my care,
into the Queen Square Hospital, slight drooping of the left upper
eyelid, and defective action of the left superior rectus, having come on.
During the next day or two the pain continued, and she was restless
and somewhat obtuse. Temp. 99°. On the 18th the right optie dise
was still quite normal. On July 19 the somnolence increased, and on
the 20th it was with difficulty that she could be roused. She fre-

e =

* Guudemed fmm notes t.ake:.l h:,- Dr Allen Sturge.
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quently put her hand to her head and uttered expressions of pain.  Her
temperature had risen to 101°, the pulse varying between 96 and 98,
There was retention of urine. TParalysis of left third nerve not greater,
but left pupil widely dilated. The right optie disec was found to present
distinet signs of neuritis; the peripheral part swollen, greyish-red,
margin obseured, and the central cup encroached upon. In the evening
the temperature rose to 102°; next morning, the 21st, it was 101°%
Apparently more conscious but not speaking. Almost complete
paralysis of the right arm and leg, with slight rigidity (increased by
passive movement), and diminished reflex action. Optie dises: little
change ; the central depression still not quite obliterated. The pupils
nearly equal. On July 22 the right pupil was the larger; face alter-
nately flushed and pale; no f@che cérébrale ; unconscious. Left arm
and leg moved less than formerly. Temp. 103°. During the day the
patient’s condition and temperature were nearly the same; but she
gradually became weaker, and died early the next morning,

Necropsy (confined to head).—Dura mater injected ; pia mater over
convexity mfenm,]:, ]]}"l}er‘"l‘lllll" most so over left frontal lobe; tint,
bright red ; in places semi-opaque, but no lymph or trace of tubercle; an
excess of subarachnoid fluid. Changes at base similar, but more intense.
On left optie nerve, in front of chiasma, was a small lump, the size of a
pea, soft, greyish-red, situated just behind optic foramen. It had to be
eut through before the nerve could be removed. On microscopic exami-
nation it was found to be composed of lymphoid eorpuscles. The nerve at
the spot was surrounded by pus, which did not, however, extend through
the optie foramen ; nor was there any abnormality about the contents
of the left orbit. The nerve and chiasma both appeared considerably
swollen. On removing the dura mater, a small collection of pus was
found beneath it, over a piece of rough, carious bone, about the size of
sixpence, extending from one side of the body of the sphenoid bone to
the other, in front of the sella turcica. It had no connection with the
ethmoidal cells. No coagulation in the venous sinuses, including the
cavernous. The vessels of hoth hemispheres were full of blood. There
was slight distension of each optie sheath.

REMARES.—By an accident the optic nerves were thrown away ; but
it is probable that the neuritis in the left eye was the vesult of the
propagation downwards of the inflammation of the trunk. The affection
of sight was out of proportion to the inflammation of the papilla. That
of the right eye came on when the meningitis was developed, and may
have been the result of this, or of the extension to the right nerve,
of the local inflammation which lighted up the meningitis.  The
disease of the sphenoid bone was perhaps the result of the fall, which
oceurred some months before the symptoms came on.
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Case 2.— Epileptiform attacks beginning in the vight hand, leg, or the
throat ;  double optic newritis ; partial right hemiplegia ; unsteadiness
of both arms, followed by paralysis of all fowr limbs ; death.; chronie
meningitis of left kemisphere ; tumonr in spinal cord. (PL 11, Fig. 1.)

Harrrer P., aged twenty-five, single, schoolmistress, came under
treatment at the National Hospital for the Paralysed and Epileptie,
in August, 1870, suffering from epileptiform attacks. No family or
personal history of neuroses, phthisis, or syphilis. The left leg was
weak from infaney, and was generally smaller than the other.

First symptoms of illness ocenrred nine months before her admission
—a sudden, strange sensation, something like * pins and needles,” in
the right arm, commencing in the index and middle fingers, and spreading
up the arm to the right side of the tace (right side of lips and cheek).
These attacks had recurred sinee about once a week ; of late, however,
they generally commenced with a cough, and a sensation in the throat,
spreading over the rest of the mouth and that half of the face, then
felt in the forefinger, and passing up the arm, and down that side of
the body to the right thigh, sometimes going below the knee, but not
often. She turned to the right until she fell, then the right arm jerked,
and both legs, but the state of the left arm was doubtful. Consciousness
was sometimes, but not always, lost. Of late, there had been some
diffieulty in speech. For some months she had several ¢ sensations,”
as ahove deseribed, but no severe fit. Hesitation in speech was very
marked, especially after an attack. Often she could not find the word
she wanted. Her mind was unaffected.

In January, 1871, it was found that the right side of the face, and the
right arm and leg, were becoming weak, and that there was distinet
optie neuritis, each optic papilla having a soft outline, the swelling
distinet, red in the centre, greyish in the periphery ; the veins large
and tortuous: arteries of normal size; the surface striated. Vision:
right, No. 1 Jager ; left, No. 2. Fields : normal in right eye ; lett, a little
limited on nasal side. The sensations continued, sometimes of similar
character to the previous attacks, beginning in the lips and face, and
passing down to the shoulder, to meet a similar sensation commeneing
in the hand ; sometimes, however, beginning in the foot, and going up
the leg, and occasionally felt in the right side of the trunk, and not in
the limbs, sometimes in one part, sometimes in another. Freguently the
sensation began with a sense of a ball rising in the throat, instead of
the cough. During March she had much pain in the temporal regions,
extending to the ears, and stooping caused transient dimness of sight.
lii;_:_’]lt arm still weak and :sliglltl}' less sensitive to all forms of stimulation.
Frequent attacks of transient amaurosis. In the beginning of April, sight
bezan to fail. Right, No. 4 Jawer, and left, No, 6, on April 5, and the
limitation of left field involved nearly the whole right half. The swelling
of the dises had increased considerably ; the veins were large and tortuous,
and both veins and arteries were concealed near the edze of the dise.
On April 6: right, No. 8 Jager; left, No. 12. The defect in the left field
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had extended a little beyond the middle line in the upper half. On
April 7 the pain was severe in the head (occiput) and backs of eyes.
Several more ‘¢ sensations.” Vision: right, No. 6; lett, No. 16 Juager.
Only one-third of the left field remained—a sector. the apex at the
fixing point, and the left edge in the vertical meridian. In the right
eye there was a loss of one (lower and left) half of the field, the limitation
being an oblique line, and the loss above falling short of, and below
extending beyond, the vertical meridian., Pulse infrequent (50—70), and
sometimes irregular. The sight gradually failed, until, on April 1, she
could only see a large object dimly in each lower and outer quarters of
the fields. The dises were now becoming paler ; the swelling still great,
and veins full. Pupils varied in size under examination without obvious
cause. On April 17 T had an opportunity of watching a fit. It
commenced with twitehing of the right side of the mouth; then the first
and fourth fingers of the right hand became flexed and rigid, and almost
simultaneously the whole of the right arm and leg became rigid, and
then jerked in clonic spasm. Immediately afterwards the left side
became rigid and jerked, although to a less extent than the right. The
features became dusky, respirations infrequent and laboured. Con-
scionsness was lost during the fit, and obscured for some time afterwards.
Her pulse just before the fit was 80, just afterwards 60, and irregular
in rhythm : an hour afterwards it was 80 and again regular. During
the next few weeks the *“ sensations” continued, and several other
convulsions occurred, similar to that deseribed. The pain in the
left side of the head, forchead, and temporal regions, became wery
acute ; sight continued about the same; temperature was about 1007,
In two fits, which began as usual in the right side of the face, and
then in the right hand, before the sensation commenced in the hand,
there was a similar feeling in the little finger of the left hand, which
did not extend to the other fingers, but passed up the arm, and she
then lost consciousness; but the convulsion commenced in the right side,
and affected the left later than the right. She had after these many
similar sensations in the left hand.

In the beginning of May she had many sensations which began in all
the toes of the right foot, then passed up as far as the right hypo-
chondriac region, staying there for a little time, with a considerable
pain there; then felt in the right hand, and passing gradually up the
arm, but not reaching the mouth or the face. The pain in the right
hypochondriae region continued some time after the other sensations
ceased. Her sight now improved considerably in the outer part of each
field. Right eye could spell No. 16 and left No. 12 Jager.

In the first week of June there was rapid loss of power in the right
arm and leg. Any movement could be executed, but very feebly ;
sensation became duller; some difficulty in guiding the movements of
the arm. The sight rapidly failed, and the right eye hecame quite
blind, and vision in the left qualitative only. Oceasional subjective
lashes of light, especially before the left eve. The optic dises had begbme

R 2
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much paler, and now presented reddish-white swellings, depressed in
the centre; veins smaller ; arteries partially concealed (Pl. II.1). By
the middle of June the arm could scarcely be moved. * Sensations™
continued. In the beginning of July she complained of constant
“numbness ” in the second finger of the left hand; sensation not
notably lessened upon it. Power in the right arm then improved a
little, but its movements became still more unsteady, and some un-
steadiness in the movements of the left arm was noted, so that she
became unable to feed herself with either hand. On July 11 she was
observed to be very dull and heavy, and was ordered to lie in bed.
Towards evening she was found to have lost all power of moving her
arms and legs. She was very lethargic but not comatose. Next day
she was unconscious, and on the following day she died.

After death it was found that the pia mater was much thickened and
adherent over the central portion of the left hemisphere, especially over
the ascending frontal convolution, and to a less extent over the
posterior portions of the transverse frontal convolution, and over the
ascending parietal convolution—the maximum charge being about the
middle of the ascending frontal. Beneath the thickened pia mater,
indurated tissue extended into the substance of the convolutions, but
there was no distinet growth ; under the microscope the large merve
cells of the convolutions were mingled with fibre cells, apparently from
chronic inflammation.

Opposite the seventh and eighth pairs of eervical nerves was a tumour,
situated in the middle line, apparently commencing behind the grey
commissure, but having a transverse diameter about two-thirds the
normal width of the cord. Tt had destroyed the anterior part of the
posterior columns and adjacent grey matter. It had the aspect and
strueture of a syphilitic growth.

Reyargs.—It was thought during life, from the patient’s eireum-
stances, that syphilis could be with certainty execluded, and no anti-
syphilitic remedies were given. From the post-mortem appearances, the
lesions were almost certainly syphilitic. The spinal growth was
identieal in position, appearance, and strueture, with one met with in
a case of syphilitic disease of brain (chronic meningitis and growth)
which I have published in the ¢ Pathological Transactions,” Vol, xxviii.
p. 281. In each case the spinal growth occurred at the end of a
life, and was evidenced only by weakness, before unilateral (from
cercbral disease), becoming bilateral. In the above case the occasional
“aura’ in the left arm was probably reflected and of cerebral origin.
The paralysis of the right arm was doubtless due to the cerebral disease.
The unsteadiness in movement which ocenrred late, in both arms, was the
first evidence of the disease of the posterior columns of the cord. The
case is chiefly interesting, in its ophthalmoscopic aspect, as evidence that
unrestrained loeal meningitis, of long duration, may lead to optic neuritis
as intense as, and very similar to, that which accompanies tumour.
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Case 3.—8Subacute cevebral symploms; pavalysis of both awditory,
right sixth, and partial of right facial nervves ; general weakness of linbs ;
aptie papillitis ; hyperpyrexia ; tumour in front of and involving corpora
quadrigemina ; descending newritis,® (Pl, 111, Fig. 3, XI1I, 4—9.)

Roperr P., aged twenty-four, unmarried, a police-constable,
admitted into University College Hospital on July 30, 1878, with
subacute cerebral symptoms. No family history of nervous disease, of
phthisis, or of tumour, and no personal history of syphilis. The head
symptoms had come on after several days’ exposure to hot sun, to which
they were ascribed. It was, however, afterwards ascertained that he
had ecomplained of headache for a month previously. Severe headache,
and mental dulness, with paralysis of one sixth nerve, were the symptoms
on admission. There was no delirium, convulsion, or paralysis of limbs ;
no affeetion of special senses. The right external rectus was paralysed,
but not completely. Other movements of the eyes were free, and the
pupils equal. 1t was impossible to ascertain the degree of vision ; he
tried to read any type that was given to him, but closed one eye, as if
there were diplopia. There was no fever; bowels constipated.

This state continued with little alteration. He was at first under the
care of my colleague, Dr. Poore, and came under my care on August
12. It was then impossible to obtain any answers to guestions from
him, although he did what he was told. During the next three or four
days, however, he gradually became deaf, first partially, but, in the
course of a week, absolutely. An ophthalmoscopie examination showed
the existence of optic neuritis, moderate in degree, equal in the two eyes
(PL. III. 3). The outline of the disc was obscured, except on the outer side,
where it could be faintly traced ; elsewhere it was lost under a swelling,
of a reddish-grey colour, striated, and extending a little beyond the
limits of the dise. The veins were moderately distended, curving down
the sides of the swelling, and obscured for a short distance at its edge.
The arteries were considerably narrower than normal, and could he
traced on the surface of the disec with difficulty. There was a good deal
of white tissue about the centre of the swelling at the point of emergence
of the arteries and accompanying them; one artery, passing upwards
and outwards, lay in the middle of a broad white traet, which extended
nearly to the edge of the swelling. Below the centre of the dise a white
area lay in front of, and partly concealed, a vein, while an artery, which
passed in front of the vein, was not obscured ; on the inner and lower
edge of the disc was another small white spot. The other eye was similar.

These symptoms continued with very little change. About August 20,
first retention, and then incontinence, of urine came on and continued.
The pulse, previously 70—=80, became infrequent (30 —60). On August
24 his temperature, previously normal, rose fo 100°, and continued
to the end of the month varying from 99-5° to 101°. The swelling of the
optic dises beecame more considerable, but there were no hamorrhages.
Two or three white spots, irregular in shape, were visible in the retina, just

* ¢ Lancet,” March 15, 1879.
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beyvond the edge of the swelling, on the outer side, above and below. A
trace of albumen appeared in the urine ; no sugar. From this date the
patient was in a state of almost constant semi-coma, and the elevation
of temperature was greater, varying between 102° to 104°. He was
observed also to move his limbs very little, but there was no loss of
sensation to pain ; when either arm was pinched it was moved, and the
features expressed pain. The right side of the face was, however, moved
much less than the left, and was evidently paralysed, chiefly in the
lower parts, just as in the facial paralysis of hemiplegia. Observations
on the pupils were unfortunately interfered with by the previous appliea-
tion of atropine. His pulse became frequent (90—100) and irregular.
The paralysis of the sixth nerve was the same; no other oculo-motor
paralysis could be discovered. On September 7 the temperature was
104-6°, but on the 8th it rose to 106" ; rales were heard throughout the
chest ; and he died, apparently from exhaustion.

Neeropsy.—A  sarcomatous tumour was found lying between the
posterior portions of the optic thalami, above the crura cerebri, and in
front of the corpora quadrigemina, which were invaded and otherwise
damaged. The tumour was lobulated and irregular in shape, and
measured an inch and a half transversely, and three-quarters of an
inch from before backwards. From its middle a long pedunculated
process of growth extended backwards above the tentorium. It
measured an inch and a half in length, and about half an inch in its
greatest width, the base being about a quarter of an inch wide. No
trace of the pineal gland could be found, and this pedunculated growth
appeared to have formed in it. The tumour had invaded the corpora
quadrigemina, destroying the whole of the left anterior tubercle and
the inner half of the right, extending a little below the level of the
iter. Backwards from this point it extended a short distance only
along the iter. The right posterior tubercle was normal; the left
flattened by pressure, The growth had damaged the most superficial
fibres of each crus cerebri, the left much more than the right.
[t had not damaged the optic thalami, although contiguous and
adherent to their inner surfaces. Slight traces of meningitis were found
heneath the orbital lobules, but not elsewhere. No damage to the nerves
at the base could he discovered. The ventricles were distended.

Microscopieal Erxamination of Eyes.—Fach optie papilla presented
considerable swelling, with a deep central depression, the diameter of
the swelling being about double that of the optic dise. The greatest
height was about L th of an inch above the level of the choroid. The
width of the central depression, at its mouth, was about j);th of an inch,
and extended almost to the level of the choroid (Pl. XIIT. 4 & 5). The
sides of the swelling were steep, the nerve-fibre layer of the retina soon
assuming its normal thickness, The retina was displaced 1o about
&5 —osth of an inch from the edge of the choroid, and at its commence-
ment the granule layers were thickened and (the outer especially)
thrown into folds. In the swelling the nerve fibres could still be seen
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pursuing their nmormal direction, but they were separated by oval
spaces (edema) and were somewhat varicose. The wvessels pursued
a normal course through the seclerotic ring, but in the substance of
the papilla, the small veins and capillaries were tortuous, dilated, and
distended with blood-corpuseles. Throughout the papilla were large
numbers of corpuscles staining deeply with logwood. Some of themn
were small and oval, and attached to delicate (supporting) fibres,
running at richt angles to the course of the nerve fibres.  The majority
were apparently leucoeytes and were aggregated around the larger
vessels, and in places accumulated into masses of considerable size,
especially between the bundles of nerve fibres and near the surface. There-
were a few small haemorrhages, chiefly into the moleeular and nerve-
fibre layers of the retina, immediately adjacent to the dise. The retina, a
short distance from the disc, assumed and maintained normal chavacters.
Throughout the sclerotic ring, and up the trunk of the nerve,
leucoeytes thickly infiltrated the bundles of nerve fibres, and were
accumulated in rows and groups between them. The aceumulation
between the fibres was more marked close to the eye than a
centimetre farther back. The nerve fibres were of normal size and
course, but had irregular outlines and were cloudy and granular—
evidently degenerating. The vaginal sheath was not at all dilated,
but its walls were infiltrated with corpuscles. Near the eye the super-
fieial part of the nerve was not more infiltrated than the central portions.
Behind the optic foramen the central portions of the nerve were
affected in the same manner and degree as in the anterior part. The
superficial bundlesg of fibres were, however, much more densely infil-
trated, and the tissue between them was thickened slightly and con-
tained many leucocytes. The sheath of the nerve was erammed with
similar cells, among which distended vessels were seen. The optic
tracts presented only a slight excess of seattered corpuscles.
REeyMARKS.-—The onset of this patient’s symptoms after exposure to a
hot sun, and their subacute character, led to a frequent bedside diseus-
sion of the question whether they were due to chronic meningitis or to
tumour. Always, against the theor v of meningitis, were the facts that
there was no hlstm y of acute onset, ‘and that the symptoms pointed to
the base of the hrain as the seat of the disease rather than to the region
exity—in which the meningitis of insolation commonly oceurs.
The ophthalmoscope did not help us, because, although neuritis was pre-
sent, it was moderate in degree, the swelling being slight. It was such
neuritis as is met with in chronic meningitis, The necropsy showed
that although there was a tumonr, there was also slight—very slight—
meningitis contiguous to the optic nerves, and the mieroscope proved
that the neuritis was really *‘ descending.”” The most noteworthy
symptom in the case is the paralysis of the auditory nerves. The sixth
nerve was probably damaged by pressure. Paralysis of the sixth is of
less significance than that of any other eranial nerve, on account of its
exposure to pressure by its course over the most prominent part of the
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pons.  As regards the auditory nerves, no lesion of the trunks could be
found to explain it. They were perfectly normal, and there was no
trace of lymph or of pressure. A possible explanation may be that the
paralysis was due to the damage to the most superficial fibres of the
tegmentum of the erus cerebri. If these contain the fibres from the
auditory nerves, the symmetrical paralysis would be explained, since the
most superficial fibres of each were damaged.

Cask 4.— Paralysis of right arm, with double optic neuritis; convulsive
attacks ; defect of speech ;: mental devangement ; double hemiplegia ;
death ; results of old fractures of shull ; inflammatory growths in right
and left hemispheres ; old ehronic meningitis ; vascular disease; softening
of both erura cerebri.* (Pl VI. 3, XVL. 1).

Rosert P., aged forty-nine, cattle drover, admitted into the National
Hospital for the Paralysed and Epileptic under my care, November 18,
15878, with weakness of the right arm of two weeks’ duration, he having
had a left-sided convulsion and some subsequent weakness of the left side
four months previously, with much occipital headache since. There
was a doubtful syphilitic history. It was subsequently ascertained that
nine years previously he had received severe injuries to the head in a
fight.

On admission he was intelligent; speech drawling, but otherwise
unaffected ; no paralysis of face; considerable weakness of right arm,
slight of leg. There was well marked double optic neuritis. By the
indirect examination the position of the edge of each disc eould just be
seen, but it was softened, and the area of the dise bright red, sur-
rounded by a pale, semi-opaque, wide halo. On direct examination (PL.
VI. 3) the dise was concealed by a striated opacity, extending in each
direction a disc's breadth from the edge, and of moderate prominence.
On the outer part of the opacity were several small hemorrhages and
white spots. Veins large, arteries narrow, both visible to the centre of
the dise. The changes were more marked in the left eye than in the
vight. V., i%; each: no hemiopia; urine free from albumen. For a
fortnight he improved. Then he manifested some mental weakness, and
one day, after an hour's speechlessness, he had a convulsion, beginning
in the right side of the face and right arm, extending to the right leg
and then to the left limbs, and lasting twenty minutes, succeeded by
inereased weakness and much headache., For a ft_'rl‘tnight afterwards he
had much pain and discomfort in the arm, accompanied by delusions
that he was being beaten or bitten. Some improvement occurred, but
towards the end of December the mental disturbance increased. He
had some defect in speech, often using wrong words, and being unable,
except with difficulty, to find words with which he was familiar. The
ophthalmoscopic appearances continued unchanged. The weakness in the
arm increased, and extended to the face and tongue. On January 12

* Abstracted from notes taken by Mr. A. E. Broster,
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he became semi-comatose, with evidence of complete right hemiplegia,
and in a few days of left hemiplegia also. He died on January 17 with
signs of congestive pneumonia, the temperature rising on the last day to
106-2°.

At the post-mortem examination the scars of two fractures of the skull
were found, one on the right side and one on the left, and beneath these
the dura mater was adherent, and on the surface of the convolutions was
a firm cheesy substance like caseous tubercle, 1 to § inch deep. The
areas damaged were the posterior and upper corner of the right parietal
lobe, and on the left side, the middle third of the ascending parietal
convolution, and the ascending frontal in a smaller extent, the l:mm half
and upper fourth being normal. Both posterior communicating arteries
were much diseased, and indurated tissue surrounded the divisions of
the internal carotid. Outside and above these, in the lowest part of each
internal eapsule, at its junction with the erus, was a focus of recent haemor-
rhagic softening, the size of a small nut. The left Sylvian artery was
also surrounded by indurated fissue, and adjacent to its posterior
branch, was a small foeus of softening beneath the inferior extremity of
the ascending parietal convolution. In the upper part of the pons was
another very minute focus of commencing softening.

Under the microscope the optic papille (P1. XVI. 1) were found to
present considerable swelling, with steep sides and a large central
depression. In each eye the top of the swelling was 1 mm. above the
surface of the choroid, and the prominence commenced on each side
about 1-3 mm. from the edge of the choroid. The diameter of the
swelling was in each eye nearly three times the diameter of the selerotic
ring. The retina was displaced on each side about 0:6 mm. from the
edge of the choroid. The choroidal pigment-epithelinm had disappeared
on one side (the right in P1. XV1I. 1) in the area from which the retina
was displaced. At its commencement the nueclear layers of the retina
were thickened for a short distance. The central vessels showed no
evidence of compression in the sclerotie ring or behind it. At the height
of the papillary swelling the vessels were some distance from the surface,
which they approached towards the outer side, and heyond its edge the
veins formed one or two vertical curves in the substance of the thickened
nerve-fibre layer, the lowest part of the curves entering and disturbing
the nuclear layers (shown on the left hand side of the figure). In the
substance of the swelling were many nuclei, grouped especially between
the bundles of nerve fibres, and towards the surface—not specially ac-
cumulated about the vessels, The nerve fibres were irregularly swollen,
and separated by spaces which were clear (even in glycerine preparations)
and probably due to cedema. Secattered through the swelling were large
numbers of irregular, more or less spherical and oval bodies (P1. XVI. 2),
containing granules and irregularly-shaped globules of highly-refracting
substance, no doubt fatty and resulting from the degeneration of the
myelin. Some of these were distinetly formed by the junction of drops of
myelin. They were aggregated in groups, and were especially numerous,
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adjacent to wvessels, and in the portion of the swelling which had
displaced the vetinme. They had evidently given rise to the white
patches observed during life and shown in Pl. VI. 2. The retina was,
for the most part, normal ; but some of the veins were greatly distended
and tortuous, their tortuosities disturbing the nuelear layers (P1. XVI. 3).
Behind the eye, the optie nerve presented, throughout its course, large
numbers of nuelei, especially abundant towards the surface in front of the
commissure. The sheaths of the nerves were slightly, but not much,
distended. The optic tracts were found to contain a large excess of nuelei,
and these were in places aggregated into dense masses, many of them
larger than that shown in Pl XVI. 4. Some of these were distinetly
around vessels.

REmarks.—The patient died from the effects of vascular disease—
symmetrical softening at the expansion of the erura into the internal
capsules. The vascular disease was distinetly the effect of previous
adjacent inflammation, no doubt traumatic. The paralysis of the
right arm was doubtless the result of the inflammatory growth over
the ascending parietal and frontal convolutions. The growth had
in its aspeet nothing syphilitic, and symptoms were uninfluenced by
iodide or mercury. The position of the growth and that of the similar
mass on the other side, clearly indicated their origin in the damage
produced by the blows which had fractured the skull. The optie
neuritis was probably due to these growths, perhaps in part also to the
old meningitis, althongh the interval since the active inflammation
renders it diffienlt to aseribe the neuritis to the basal changes. The
alterations in the optie nerves, commissure, and tracts were, however,
very considerable.

Case  .— Vague cerebral symptoms with optic neuritis (left), and
evidence of an infra-ocular growth (right), found after exeision to be
tubereular ; death a year later ; tubercular growths in cevebrum and
cerebellum.*

Erxest N., aged seven years and ten months, came under Dr.
Barlow’s care at the Hospital for Sick Children in January, 1877, on
account of pain in the right leg, and oceasional headaches (six months)
and vomifing (one month). He improved under treatment, the
symptoms continuing, although slighter. On March 5 a peculiar
reflection from the right eye attracted notice, and it was found that an
opaque greyish body oceupied the lower half of the fundus, branching
retinal vessels being wvisible in the upper half. Vision gquantitative
only. In the left eye there was distinet, though slight, optic neuritis.
An oceasional internal squint of the right eye was noted ; some head-
ache and vomiting continued, the left optic neuritis inereased, and
vision failed slightly. Temperature, usually at or below normal, rose

* For an opportunity of seeing this case, and for the notes of if, T am
indebted to Dr. Barlow.
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once or twice to 101°. On April 4 the right eye presented, inwards,
an extensive detachment of the retina, the vessels of which were visible
on a grey ground. Tension normal or slightly inereased. Neuritis in
left eye more considerable (see Fig. 4, PL. 1II., and description).
There was slight prominence of hoth eveballs, most of the right ; but
no interference with its mobility. Soon afterwards a slight protrusion
of the lower part of the right eycball was noticed, where previously
some inereased vascularity of the sclerotic had been remarked. The eyeball
was excised by Mr. Marsh on June 2. Mr. Nettleship found a large
growth between the choroid and sclerotic in the lower half of the eye-
ball, extending from the optic dise to the ora serrata, and it had at one
point perforated the sclerotic. The greater part was softened and
‘ecreamy. The microscopical characters were those of confluent tubereles.
The wound healed well, but the sight of the left eye failed, until, on
June 15, only shadows could be seen. The vomiting and headache
recurred for a time and then lessened, and had stopped by the beginning
of September, the left disec then presenting the appearance of con-
secutive atrophy. BSix months later he began to suffer from pains in
limbs and back, and his head was observed to be larger. He died in
July, and after death considerable internal hydrocephalus was found,
with a caseous (serofulous) mass in one hemisphere, another in each
temporo-sphenoidal lobe, and another, the size of a small orange, in the
middle lobe of the cerebellum. There was no disease visible at the
back of the right orbit, or connected with the left optie nerve. The
other organs of the body were healthy, except some caseous bronchial
erlands.

Cask 6.—Optic newritis, with sub-acute cerebral sypmptoms, probably
syphilitic ; failure of sight, rapidly fmproving under treatment ; sub-
sequent luss of sight, with symptoms of pressure on chivsma ; wltonate
opitic nerve atrophy.* (PL 11. Fig. 4.)

Hexry G., aged thirty-four, carpenter, presented himself at the
National Hospital for the Paralysed and Epileptie, June 10, 1872.
Primary venereal sores ten years previously. Sensations of left-sided
numbness oecurred for a time a year before ; then eeased, to return nine
months later, with transient double wision. During the last yvear he
had three attacks of giddiness, with loss of consciousness. Double optic
neuritis was found on examination in each eye, each dise presenting
reddish swelling, with concealment of outline and numercus small
vessels. He could read No. 1 Jager with either. He was ordered pot.
iod. gr. x. ter die. During the next week he had much pain in the
right side of the head and vomiting, and several attacks of sudden dim-
ness of sight, each lasting a few minutes, accompanied with headache.
He had also one attack of loss of consciousness, probably with convulsions.
The attacks of transient loss of sight afterwards became more frequent,

¥ Under the care of Dr. Hughlings Jackson.
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and were accompanied with trembling. His vision also failed in the
latter end of June, so that on the 27th it was 1 each. In the hospital, it
was noted that, at each attack of loss of sight, he complained of cold and
rubbed his hands as if cold. In each the ‘ darkness” came first, then
pain in the head, and in some attacks a little general tremor came last
of all. At first about twelve attacks occurred each day. Vision
rapidly failed—by July 1 he could only count fingers with the left eye,
scarcely with the right. Neuritis about the same. On July 4, during
an attack of transient complete loss of sight, Dr. Hughlings Jackson
examined the eves, but found no change, except that the veins in the
left eve appeared darker. As sight was returning, the same veins
appeared smaller, as if collapsed, with slightly irregular outline. After
July 5 (under iodide) the attacks of blindness ceased, and sight im-
proved, so that on July 8 V. = R. 1, L. 1. The right dise had cleared
considerably ; the edges could be seen, but were soft, and not perfectly
even; slight swelling. The left dise was less red than a few days
hefore ; the edges still blurred. By July 14 the right disc had become
quite clear, but was more uniformly, and rather more deeply, coloured
than normal, and its outline not quite sharp. Vision had improved
to 5y each. On August 1 he left the hospital; on August 27 he was
still well. Right optic dise natural, sharp edged, pale; vessels normal ;
left, edge not sharp, uniform soft pink tint. Vision same; fields of
vision normal. October 10: Right dise almost too pale; left, tint
normal, edzes as at previous examination, About the middle of October
the attacks of blindness returned, with chromatopsy during return of
sight ; severe pain in the head, over the eyes, and transient weakness of
the legs. V. had deteriorated to 1 each. Dises: vight, same; left,
still not sharply defined, and slightly swollen. Some inability to dis-
tinguish slight differences of colour; strong eolours distinguished well,
except yellow, which was not recognized. October 31: V. X each,
November 3: V., R. 15, L. J5; left dise thought to be a little pinker;
attacks of transient amaurosis continuing. November 11: Attacks less
frequent; V., R. 1, L. 1. By December 5 sight had improved to 1.
December 23: Attacks of amanrosis ceased ; sight not quite so good.
L. 44, K. -};.  No change occurred until the beginning of March, 1873,
when sight again deteriorated, with some headache, On Mareh 3 he could
only read No. 14 Jager. Next day the amaurotic attacks recommenced,
also with transient weakness of the legs; V. {; each. Fields normal,
each eye; no ophthalmoscopic change. March 17: Slight improvement
in wvision, which inereased to No. 1 each by March 24, at which it was
maintained till June, when further improvement oceurred. In August,
vision 1 with each eye. In September and October the amaurotie
attacks recurred; he had oceasionally a feetid smell in the left nostril.
On November 17 slight ptosis on left side was noted ; vision had failed
to R. 1, L. 5%, and a defect was found in the right half of the right field
of vision, During the winter he improved slightly in all respects,
although occasional attacks ocenrred.  Vision slowly improved to R. 1,
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L. L. In the beginning of April, 1874, after a severe cold and cough,
the pain in the head returned ; vomiting and giddiness ; he had an attack
of loss of conseiousness, with general rigidity. On April 29 he was
re-admitted with general weakness; great failure of sight, being only
able to count fingers with each eye. The left pupil was larger than the
right. Next day he could just spell No. 50 Jager with left eye. The
left field of wvision was very dim in the left half; the dimness
extending below the middle a little to the right; the right presented
ahsolute loss in the onter half. There was no perceptible change in the
appearance of the optic discs. Hearing, left reduced to one-third of
right ; no weakness of limbs. On May 1 slight defective movements of
the eyes inwards were noted. Sight and fields of vision about the
same ; but in the right the loss had extended a little beyond the middle
line below, and in the left it was almost lost in the defective avea. (Fig.
12, p. 58). On the morning of May 3 he found he had lost all
appreciation of light with each eye. The drooping of the left lid
was greater, and there was more defeet in the uwpward and inward
movements of the eye. This increased, in spite of treatment, and by
May 7 the paralysis of the left third nerve was almost absolute. He
complained also of ‘‘ numbness "’ of the right cheek and right half of the
tongue, and there was some hypermsthesia of these parts, followed, on
May 10, by diminished sensitiveness of the right fifth nerve, and some
defect in swallowing. Dises unchanged ; slight delivium. On May 31
the paralysis of the left third suddenly disappeared, it having been
almost complete the day before. During the next fortnight he improved,
but on the 14th it was found that the sense of smell was absolutely lost.
By July 1 the affection of the right fifth nerve had passed away, and
qualitative perception of light had returned ; the optic dises had become
greyish-white ; the right more so than the left, which still retained a red
tint. In each, one or two vessels were accompanied by a little white tissue.

From this time, July, 1873, to the present (February, 1879), his
condition has been unchanged. Large objects can just be discerned, but
the appearance of the dises is now precisely as then, and as shown in
Fig. 4, P1. I1., and described in the account of the plate—being that of
atrophy after neuritis. The sense of smell remains lost.

Remarks.—The initial loss of sight was no doubt due to the dirvect
effect of the neuritis, and its rapid improvement under treatment is
worthy of note. The subsequent failure of sight, simultaneous with
evidence of mischief at the base of the brain (paralysis of olfactory
nerves, of left third and of right fifth), was accompanied by loss of the
outer half of each field of vision, such as is known to result from
damage to the anterior part of the chiasma, and it is probable that it
was by this mechanism that the ultimate failure of sight resulted. The
defect in the right field had, however, existed for some time previously,
and so the chiasma had probably suffered slightly before the greater
damage.
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Case  T.—Right-sided convulsive attacks, beginning in hand and
afferwards in face ; double optic neuritis ; recovery.* (PL IV. 1 & 2.)

Joux K., compositor, aged thirty-three, admitted as out-patient at
the National Hospital for the Paralysed and Epileptic, on June 4, 1873,
under the eare of Dr. Buzzard. Primary syphilis at twenty, followed by
sore tongue. First child born dead. Convulsive attacks during preceding
two months, recurring at short intervals. They usually began with an odd
feeling in the right hand, and then, first the thumb, and afterwards the
fingers, *“ drew up,” then the wrist was flexed on the forearm, then the
elbow bent, and after that he usually had an odd feeling in his head and
lost consciousness completely for a few minutes; and during the un-
consciousness there was convulsion, confined to the right arm and leg.
By the advice of a neighbour he had arrested many fits by plunging the
hand into hot water as soon as he felt the sensation. Oceasionally, a
sudden pain across the forechead was the first symptom, and then the
arm would begin to shake instead of ‘“ drawing up.” After one attack
he lost the use of his right side and his speech for a quarter of an
hour. On iodide and bromide his fits ceased for a time. On November
26 he complained of weakness of his legs and pain aeross his eyes, and
said that for six weeks his sight had been much weakened. Ophthal-
moseopie examination showed double neuritis. IRight: no outline to the
dise, papilla pinkish grey, swollen, and prominent, and merging by
imperceptible gradations of colour into the choroid ; arteries small and
lost at various points; veins large, dark, and sinuous. Left: similar
appearances, but less pronounced. Vision: read No. 1 Jager each.

On admission into the Hospital, on December 11, some mental obtuse-
ness was noted. His pupils were large and equal; he could still read No. 1
Jazer at six inches, with either eye, but with some diffieulty, especially
with the right eye. The ophthalmoscopic appearances noted above
continued ; the redness was punctiform on direct examination. Grasp
of the right hand was not quite so strong as that of the left, Todide of
potassium and mercury were ordered. On November 29 he had eleven
fits, in only one of which, the first, did he lose conseiousness. These
fits began in his face; the mouth was twisted to one side, and the jaws
fixed, then the hand became drawn up. If the hand was foreibly held
down the attack was stopped. On December 22 the appearance of the
dises was nearly the same, and the sketch of the right dise was made
(PL. IV. Fig. 1). The attacks continued, but were of slighter character.
In the beginning of January he had several in which speech was lost
first, then the jaw became fixed, and then the mouth was drawn to the
right. Each lasted about two minutes, and then passed away by the
jaw first becoming relaxed, then the mouth returning to its normal

* Case published in Dr. Buzzard's *‘ Clinical Aspects of Syphilitic
Nervous Dizeases,’” p. 97.
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position, and then speech being recovered ; but for a day afterwards he
gpoke in a peculiar way, would say half a word, wait for a time, and
then say the remainder. The arm was unaffected in these attacks, and
was gaining strength. The swelling of the optic dises had greatly
lessened ; the arteries could be traced clearly to the centre. The veins
were less distended. In the left eye the outer edge of the dise was
apparent, the inner being still concealed. Sight: still able to read No. 1
Jiger with ease.

On January 17 it was noted that the vision continued unimpaired, the
field unlimited, and colours recognized accurately with either eye. He
had another fit, beginning in the right hand, with flexing of the fingers,
followed by shaking of the arm, without drawing up. The mouth was
said by the attendant to be drawn first to the left and then to the right,
and then convulsion was noticed in the leg. For a time afterwards he
could not speak. Under larger doses of mercury the attacks became less
frequent, and on February 16 the optic dises had recovered their
normal appearance. On April 11 he had had no attack for two
months, but he complained that at night time, when going to sleep, he
had frequent ¢ jumping ” of the hands and twitching of the right eye-
brow. He complained only of numbness in the tip of the right fore-
finger and thumb, and, on examination, it is found that these are
distinetly less sensitive to both touch and pain than are the other
fingers. If he put his hand in his pocket he could not detect a small
coin there, and the numbness unfortunately made it impossible for him
to follow his occupation as a compositor. The optic dises were quite
normal, and the second drawing was made (P1. 1V, 2),

Case S8.—Right-sided fits, beginning in fuce ; weakness of vight
arm ; double optic newritis ; concentric fimitation of fields without change
in acuity of vision or colour vision.* (PL. 1. 5 and 6.)

Joux L., aged thirty, admitted into the National Hospital for the
Paralysed and Epileptic, under the care of Dr. Radeliffe, February 3,
1879, Oeccupation: pointsman on railway. Nothing significant in either
family or past history, except that when aged twelve he had a fall, which
rendered him unconscious for some time, and two years ago he had an
attack of gonorrheea ; no history of syphilis.  For two years acute head-
ache, paroxysmal, shooting from front to back. Oeccasionally, a
throbbing pain in right posterior inferior parietal region. Oceasional
attacks of vomiting during last twelve months. For last six months
oeeasional feelings of “eramp™ in right side of face and neck, extending
to right side of tongue, throat, and right arm. One of these attacks
extended to the legs, which trembled. After it was over the right side
was weak for a time, and for twenty minutes he could not speak. Other
similar attacks have occurred since. Sometimes after them he feels a
sense of numbness beginning in the right hand, extending gradually up

#* Notes taken in part by Mr. A. E. Broster.
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to the right shoulder, and then down the right side of the trunk to the
right leg ; occasionally this is accompanied by considerable weakness of
the limbs. After an hour it passes gradually and leaves him exhausted
and emotional. Sinee the fits commenced he has had less headache and
has not vomited. Eighteen months ago he had for a time some dimness of
sight ; six months ago transient diplopia, and, during the last six months,
he has noticed that in looking in a glass he conld only see one eye.

On admission intellect was clear; there was some weakness of
the right external rectus; slight weakness of right side of face and
right arm ; no noticeable difficulty in speaking, but said he had some
difficulty in finding unacecustomed words and in reading. * I recognize
the letters and the word, but I cannot speak it out straight.”

Several attacks were seen. They commenced with twitching of the
right side of the face, followed by drawing of the head towards the right
shoulder, and then the attack ceased.

Both optic dises presented well marked neuritis. In the left eye
(P1. I. Figs. 5 & 6) the dise was concealed by a reddish swelling,
most deeply-coloured in the centre. Its prominence was considerable.
Arteries and veins were both of nearly normal size. The latter were dark
as they passed down the edge of the swelling, and then were partly con-
cealed. In the right eye the swelling was similar, but much paler.
The neuritis appeared in both eyes to have passed its most acute stage,
and the subsidence to be further advanced in the right than in the left.

Right V. = 2; field much limited, especially towards right and below.
Left V. = 2 h:.lnl limited peripherally, especially down and in, but in

all tlir::u!ium much less than right. The correspondence in the limitation
on the right side was not very close, and it was doubtful whether there
was hemiopia. No affection of colour vision in either eye.

During February and March there was little change either in the
patient’s state or the ophthalmoscopic appearances. Similar attacks to
those above described continued, but there was less headache and no
increase in the paralysis. On April 7 the sight of the right eye was not
quite so good. V.R. 1} L. 1. Optic papillee unchanged.

Case 9.— Unilateral fits beginning in hand ; brachial monoplegia ;
double optic neuritis;  probable syphilis ; recovery from newritis and
paralysis; fits persisting.* (Pl 1V. Figs. 3 & 4.)

SUsaNy 8., a married woman, aged thirty-seven, came under treat-
ment at the National Hospital for the Paralysed and Epileptie in
September, 1872. No family predisposition. History of nedes on
forehead a year and a half before, and loss of hair. Much frontal
headache for two or three years. After the nodes, neuralgia for some
months on the left side of the face. During the fifteen months before
admission, she had had 'E"L‘I.{.llt‘j hta, all limited to the r]ght 31{13, and

*U udu the care of ]}1 Bastian, to whom I am mduht{-ﬁ ful permission
to publish the case.
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preceded by a sensation in the right hand, not passing up the arm
before loss of consciousness. Since the first fit the right arm had
gradually become weak and painful. During the last three months
she had occasional sensations in the right hand as if a fit were coming
on, sometimes extending up to the shoulder, but passing away when the
hand was bathed in vinegar and water. For about the same time,
movement of the fingers, or allowing the arm to hang down, had
brought on a fit, and she was consequently obliged to carry it in a
sling. Two months before admission she occasionally, after sleeping in
the day-time, and suddenly rising from the recumbent posture, lost her
sight for a few seconds.

State on admission.—An intellient woman, presenting no mental
disturbance. Slight thickness of speech, and occasional mistakes in
words—e. g., when intending to say, ¢ Shall I take off my bonnet ¥"
she said, ¢ Shall T take off my woke ?” Paralysis of right arm almost
complete ; no power of moving fingers or wrist; very little of elbow
and shoulder ; the attempt oceasions pain, and excites some irregular
tremor in the limb, and such a sense of faintness that she almost
fainted away. Passive movement at any joint also occasions pain,
excites resisting spasm in the muscles, and, when the wrist is moved, a
sensation is produced as if a fit were coming on. Sensation unaffected.
Moderate general wasting of the limb. The right leg is not quite
so strong as the left, when carefully tested, but she can walk without
any conseiousness of weakness. Slight difficulty in mieturition. No
obvious paralysis of face or tongue or other cramial nerve, but the
movements of the tongue, and to a less degree of the face, are
tremulous. Pupils equal.

Ophthalmoscopic  FExamination (Pl. 1V, 3).—Doth eyes present a
moderate degree of neuritis; the dises are quite lost under a greyish-
red, soft-looking swelling, of modevate prominence, and nearly twice
the normal diameter of the dise. Centre redder than periphery amd
finely mottled. Surface finely striated; many new, fine, radiating
vessels. One extravasation near the centre of left papilla. Veins
a little larger than natural, especially in left eye; both arteries and
veins concealed on the surface of the swelling, losing reflection on side of
swelling, but not concealed beyond edge. Arteries slightly veiled on
the papilla, normal on the retina. In the left eye the mottling is
coarser, and the veins more distended.

Sight.—Right reads No. 1 Jiger ; left No. 2 with case, and No. 1 with
a little difficulty. Fields of vision : no peripheral limitation ; blind spot
of about double the normal diameter, and rather the larger on the
right side (see Fig. 10, p. 36).

September 13.—Considerable increase in swelling of discs and the
redness in the centre is more blotchy. Vessels more tortuous; the
veins scarcely larger than before. Since admission some pain in the lef?
arm, especially in joints, constant, with paroxysmal increase; slight

s
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tremor of arm on movement. Right arm, same. Cannot walk quite so
well on aceount of some pain in the right thigh.

She was treated with iodide and merecury and galvanism, and
gradually lost the pain in the arm and the fits ceased. Towards the
end of November she complained of ¢ numbness ™ of the left hand. The
tremor in the rizht arm on slicht movement became coarser. The optic
dises had become much eclearer, the swelling was almost gone, and the
outline of the dises could be seen on the outer (temporal) halves, the nasal
halves being still veiled. The course of the vessels had become almost
normal. Sight, same.

iy the beginning of January a little movement had returned in the
fingers. The nenritis had cleared up almost completely. The outline of the
right dise was distinet all round ; still a little softened on the inner side.
The veins and arteries were for the most part of normal size ; the former
a little narrowed on the dise near the centre. Surface greyish red, paler
in the centre. Left dise still obscured on inner edge and surface much
redder.

After her discharge from the hospital there was a steady improvement
in the paralysed arm, normal power being regained. The fits, however,
persisted, beginning in the hand, and confined to the right side. Two
months after discharge the dises were clear, still showing traces of the
past neuritis (see P1. IV. 4, and description).

The patient was not seen by me again until March 2, 1874. The
right arm was a little thinner than the left; power was still much less
than in the left, and less in the hand than in the upper arm. No
weakness of leg or paralysis of the face or tongue. Oeceasionally
much pain in the right arm; none in the left. Movement of right
arm no longer caused a fit.  The attacks still oceurred at intervals
of one to three months, and commenced with a sensation in all the
fingers of the right hand, which passed up the arm—** a nasty feeling,
as if she were throwing the arm about”—mnot passing beyond the
arm, but followed by loss of consciousness and jerking of the right
arm, leg, and side of the face. Ophthalmoscopic Eramination.—Left
eyve: vessels, normal size and appearanee; disec rather full coloured,
reddish-grey, slightly paler in the eentre at the emergence of vessels;
tint deeper on nasal than on temporal side. On the latter the selevotic
ring is distinet ; beyond that there is a little heaping up of pigment and
slicht atrophy of the choroid. On the nasal side the edge of the vascu-
lavity of the dise is well-defined, but there was an adjacent zone of
choroidal atrophy, beyond which the fundus had a quite normal appear-
ance. The arteries in the disc were normal ; the veins are still dis-
tinetly narrowed upon the disc near the centre, one vein appearing
narrowed to one-third of its previous size ; towards the middle all veins
are partly conecaled by tissue. Right eye: Surface of dise paler than
left. A band of atrophied choroid on the inner side, about the width of
the normal sclerotic ring.  All round the edge of the choroid was soft,
and in places irregular, and the veins redueed in size and partly con-
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gealed,  Vision : each eye, No. 1 Jagerat 14 inches ; pereeption of colour
and fields of vision natural.

I have lately learned (March, 1879), that the convulsive attacks still
continue.

REemarks.—In this case the paralysis, practically confined to the arm,
and the fits beginning in the hand, were, no doubt, the consequence of a
syphilitic growth on the surface of the left hemisphere in the region which
is related to the movement of the hand, probably the middle of the ascend-
ing parietal convolution. The effect of reflex irritation, proceeding
from the arm, in exciting and arresting a fit, is of much interest.
An attempt at voluntary movement of the hand would cause a fit, i.e.,
the voluntary stimulation of the cells alveady irvitated by the tumour,
sufficed to lead to their explosive discharge. Passive movement of the
arm had a similar effect, possibly by reflex excitation of the nerve cells
of the hemisphere, or of lower centres which, by the cerebral disease,
were rendered unduly irritable. The movement occasioned great pain
and excited a reflex rigidity. This may be associated with the marked
and rapid wasting, indicative of a morbid state of the nerve eells of
the lower centres, induced by the cerebral lesion.

The ophthalmoscopic change was that of a moderate neuritis, without
evidence of much mechanical congestion ; subsiding with the symptoms.
Sight was almost unimpaired, even during the subsidence of the neuritis,
the increase in the blind spot being related merely to the size of the
swelling,

Case 10.—Convulsions ; probably cerebral syphiloma ;. optic neuritis
ending in consecutive atvophy; transient loss of electric drritability
during the newritis. (Pl V. Figs. 5 & 6).

Janmes C., aged thirty-four, confectioner, admitted under the care of Dr.
Radeliffe, June 1, 1872. Family and personal history negative. No
evidence of syphilis, direct or indirect, could be elicited. Married nine
vears; three healthy children; wife no miscarriages. History of
conorrhoea  fourteen years previously. (Indubitable symptoms of
syphilis oceurred four years after the cerebral attack.) Never lead
poisoning or gout. Much frontal headache for a year. In February,
1872, four months before admission, three fits occurred, without
warning, with loss of consciousness and much general convulsion.
Frontal headache worse after the fits, sometimes on one side, sometimes
on the other. In the beginning of April he lost for a month the sense
of smell and all appreciation of flavours; sour and sweet substances
been still pereeived as such; return gradual. InMay eyesight became dim.

State on admission.—A strongly-built man, presenting no evidence of
disease of heart, lungs, or kidneys; no motor or sensory paralysis;
special senses, except sight, normal.

Ophthalmoscopic Examination.—Right disc obscured by a reddish-grey
prominent swelling ; veins full, curving over the swelling, and then lost
to view for a short space beyond its edge. On the swelling were a few

s 2
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small haemorrhages, and in the retina, near, were several whitish spots.
Left dise similar, but swelling less and haeemorrhages fewer, Vision : right,
No. 18 Jager; left, No. 19 Jager. Considerable hypermetropia. Fields of
vision much limited peripherally; sight only in a small area around
central point ; limitation in each eye greater on inner than on outer side
of field.

At the end of a week (mereury being given) there was less headache,
less swelling of dise; vision had improved to R. No. 10 and L. No. 12
Jiger, but the fields were still more contracted. A fortnight later (June 25)
sight had improved to R. No. 8 and L. No. 6 Jiger; fields of vision the
same., DBoth discs were much paler and less swollen ; the hiemorrhages
almost disappeared. July 7, sight rather less acute, each No. 12 Jiger.
During the following week he had two fits, each with loss of conseious-
ness and general convulsion. Acuity of vision lessened to R. No. 16,
and L. No. 19 Jager. Fields of vision difficult to ascertain, but seemed
confined to a small area around centre, chiefly on outer side, the inner
halves of the fields being almost gone. He had several transientf attacks
of extreme dimness of sight, in which he could scarcely discern objects
in the room. Dises still paler and less prominent : each presenting a
soft-edged swelling, nearly double the normal diameter of the dise
and rather paler than the adjacent fundus. Veins still larger than
natural ; arteries perhaps a little smaller, but numerous, and tortuous
on the dise, Minute extravasations and dotted streakings in each eye,
but no large hemorrhages. The sense of smell was again lost ; ecamphor,
nutmeg, or peppermint could not be recognized ; sugar and quinine were
at once distinguished as sweet and bitter.

In a few days more, about July 18, sight failed completely so that
he ceased to be able to distinguish light from darkness. Headache,
severe, chiefly on right side, and inecreased by lying on the back.
Ophthalmoscopic appearances nearly the same. During the next month
there was no improvement in the sight ; the swelling of the discs slowly
subsided, On August 29 the ophthalmoscopic appearances were :—Right
dise, moderate swelling, having a diameter of about a dise and a half ;
pale in centre, red on peripheral portion; edge very soft; veins not
much above normal size, curve down the side of the swelling ; arteries
concealed upon the swelling, normal beyond its edge. Left optic dise
had a similar appearance but presented several vessels in process of
obliteration (see Plate IV. 5, and its description). At this time no
subjective flash could be obtained with constant current, even with as
much as twenty eells; giddiness and pain were caused but no flash.

In the beginning of September there was transient perception of
licht, chiefly in the outer part of the right field. He had several sub-
jective spontaneous flashes of light. The swelling of the dises was
subsiding, and the new vessels on them were less numerous and smaller.
The arteries on the disec became more distinet; several formerly lost at
the edge could be traced up to their junction with the larger trunks.
During the next few weeks he had much less headache; no return of
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distinet vision, but in the daytime he had a sense of a red glare in the
right eye, sometimes in the left, disappearing when he shut his eyes.
By the end of September the dises had become very pale, all swelling
had gone, but the dises had still a ¢ filled-in " look ; arteries narrowed
and partly concealed on the disc (P1. IV. 6 ; see description of which
for further details of the remarkable changes in the vessels).

At the end of October the sight and the ophthalmoscopic appear-
- anees were nearly the same. The constant current now produced a flash
of light when the circuit was made and broken. Subsequently the fits
recurred from fime to time, and he had attacks of headache, the symp-
toms disappearing on bromide and iodide. Subsequently he had a syphi-
litie subfaseial swelling in the forearm, disappearing rapidly on iodide.

Two years later the sight was nearly the same. The dises had become
sharp edged, with a little adjacent disturbance of choroidal pigment.
They were hollow and grey, the grey being greenish-grey by daylight.
Examined with the direct image it was mottled, and finely stippled over
the white tissue of the excavation. A well-marked eentral cup, at the
edge of which the vessels terminated as they passed apparently into the
connective tissue. No lamina eribrosa visible. The arteries were smaller
than normal, and smaller than in the drawing (Iig. 6) with which the
dise was compared, but not very small. The veins of normal size, as in
the figure. The sclerotic ring was distinet and very sharp all round.

Vision: Left, quantitative only in temporal half of field ; none in medial
half. Right, quantitative; can see hand move across, but eannot count
- fingers. The electrical reaction was tested and found to be—

L., Anodal closure
: Kathodal closure } Sl

Kathodal opening, 6 cells.

Anodal opening, 8 cells.

ReMarks.—The case affords an illustration, as do many others of
those here related, of the well-known and important fact that the
absence of history of primary or secondary syphilis does not in any
appreciable degree lessen the probability that a disease is syphilitic.
Here the diagnosis was subsequently confirmed in an unequivoeal
manner. The case affords an example (1) of the progress of the ocular
damage in spite of the apparent removal of its cause; (2) of the dis-
appearance of sensitiveness to eleetrical stimulation, most when the
effect of the neuritis was greatest, and its subsequent return; (3) the
ultimate reaction being abnormal in the early anodal closure and late
anodal opening stimulation ; (4) the interesting changes in the vessels
of the dise during the subsidence of the neuritis.

CasE 11.—Symptoms of cerebral fumour ; hemiplegia and hemi-
opia, with commeneing optic neuritis; partial loss of colowr-vision,
afterwards rvegained ; recovery, with mobile spasm in the affected

limbs. (PL. V. Fig. 4.)
 Haxvam B., aged fifteen, admitted into the National Hospital for the
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Paralysed and Epileptic, under my care, January 5, 1877. Neither
family nor past personal history of significance, except that one sister was
paraplegic. In the preceding November she was believed to be quite
well.  In December she fell down once or twice, and first the left leg
and seon afterwards the left arm were found to be weak. About the
middle of the month her sight failed gradually. About Christmas there
was much pain in the head, relieved by warmth.

State on Admaission.—Well nourished ; intellect clear. Almost complete
paralysis of the left arm, a little movement at the shoulder only re-
maining. The leg less paralysed, but so weak that she could not stand.
There was slight paralysis of the left side of the face; none of the
tongue. The outward movement of the left eye was a little limited.
Sensation of touch in the left limbs seemed little impaired—of pain
lost ; a prick felt only as a touch, localized accurately. Loss slighter in
leg than arm. Sight : right reads only No. 15 Jager ; the left No. 10 Jiger
at one foot. Fields of vision: distinet hemiopia in each eye, left half of
each field being lost, and the loss extending to the middle line above and
below, but not in the equator. There was also a defect in each field in
the upper and right portion. Colour-vision: right—red, blue, and yellow
all recognized, but green was invariably called white; with the left
she was unable to recognize any colour. Ophthalinoscopic Examination :
Both discs unduly and teo uniformly red. The outline was not lost in
the indirect image, but on the direct examination it could be recognized
only on the outer half of each dise, the inner margin of each being con-
cealed by a reddish grey swelling of slight prominence, striated. In the
left eye there was a small heemorrhage not far from the dise.

During the first four weeks after admission, her symptoms inereased
a little, and in the beginning of February the sight had failed to No. 20
Jager. The morbid appearances in the optic dises had not, however,
increased, and during the following fortnight, they lessened, so that on
February 13 it was noted that the swelling was so slight as easily to
escape notice. The redness continued marked, and abnormally uniform.
The outline, in the erect image, was still blurred by striation. The
locality of the hemorrhage was marked by a paler and more conspicuous
striation than elsewhere. Sight was about the same.

In the beginning of March there was much less headache. The paraly-
sis of the arm was about the same. Sight was unimproved. The optic
dises now, however, presented little evidence of the neuritis. Their red-
ness, though marked, was within the limits of health, but its uniform
distribution continued. In the position of the old hemorrhage in the
left eye, a little blood was apparently left in the perivascular sheath of
the vessel, thickening it at the spot. By the middle of March the leg
had improved considerably, so that she was able to stand ; and sight was
a little better. In the latter part of March some power was also regained
over the arm, so that by the beginning of April she eould move it freely
at the shoulder and elbow, although the movement was accompanied by
some jerky tremor. The hand, however, was closed by spasm, and a
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voluntary attempt to open it produced, at first, only inereased flexion of
the fingers; presently they could be straichtened, but there remained
some jerky, spasmodic movements in the interossei. Sensation on the
arm the same ; a touch was felt anywhere, but a prick, although felt as
such in the fingers, was not felt on the forearm, and although felt in
the upper arm was referred to the fingers. A prick over the deltoid, for
instance, she felt as on the fingers. The hemiopia remained unchangeil,
but vision had improved so much that she eould read No. 6 Jager with
either eye, and colour-vision was also normal in each eye. The optic
dises remained the same, the only pathological appearance being the too
uniform distribution of the redness. The edges were sharp, but the
sclerotic rings indistinet. The vessels had a normal eourse ; the veins
were a trifle larger than normal, the arteries a trifle smaller.

During April the improvement in the power of the limbs continued, but
the spasm in the arm increased, and it was almost always stiff and rigid,
and extended out before her at an angle of 30 deg. with the trunk., The
rigidity involved the deltoid and peectoral, and, it was thought, the
trapezius also. The fingers could be extended, and kept straight for a
few seconds, and then were slowly flexed by an involuntary con-
traction of the interossei. When asleep the arm was free from spasm.
The leg was also stiff, but less so than the arm, and it was raised too high
in walking. By the beginning of June she was able to walk fairly we'l,
still with the peculiarity described. She could not raise the toes
from the ground, but the elevation of the foot on walking was even
greater than this wounld account for. The knee was rigid like the arm.
The spasm in the arm prevented any voluntary extension of the fingers.
The head was habitnally turned to the left, apparently not on account of
the hemiopia so much as from rigidity of the right sterno-mastoid. Con-
siderable movements of the face were equal on the two sides, but a
smile was greater on the left than on the right. In closing eves, how-
ever, the right eye closad more foreibly, and sooner than the left. The
hemiopia remained the same, but sight continued good, and small print
could be read with either eye. The optie dises remained clear. Treat-
ment : cod liver oil and tonics, She then left the hospital, and was seen
againin Aungust. State practically unchanged. Arm still rigid ; eould
grasp with the hand, but not relax her grasp. The analgesia and
hemiopia continued. During the next six months there was no change
in her eondition, but the spasm in the arm became somewhat tremulous
and quivering. The optic discs were the same, but many white lines
were now seen along the vessels on direct examination. In April, 1578,
it was noted that the spasm in the arm affected the interossei more than
it did, causing strong flexion of the metacarpo-phalangeal joints, and
sometimes of the wrist also, and there was strong pronation of the hand,
the thumb often going between the first and second fingers. Her state
sinee has presented no alteration.

REMaARKs.—The hemiopia and hemiplegia with spasm were probably
due to a tubercular tumour of the right hemisphere— optic thalamus
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region. The amblyopia was out of proportion to the neuritis, and
evidently due to an intra-eranial change of which the visible neuritis was
part. The diminution in the latter was the first evidence of improve-
ment, and was succeeded by that of sight. The loss of colour-vision and
its return when the amblyopia passed away are worthy of note.

Case 12, —Symptoms of ecerebral tumours; double optic neurifis ; loss
of sight ; chromatopsy. (PLl. V. Fig 6.) S

Mary D., aged thirty-three, admitted into the National Hospital for
the Paralysed and Epileptic, under my care, February 4, 1876, Father,
consumption ; mother, cancer, No distinet history of syphilis—one ehild
died five hours after birth two years ago, its death attributed to a fall two
months previously. Headache commenced soon afterwards, occipital at
first and severe, lessening after a time, but persisting in various degrees,
and of late accompanied with sickness. Six months ago suffered from
oceasional transient failure of sight, with attacks in which she could not
move for a quarter of an hour, followed by headache. Failure of sight
for three months with flashes of light and colours, ** red or brown.”
Noises in the head at times “like a railway bell.” Some right-sided
weakness during the last few months.

On admission she was suffering from slight weakness of right
limbs. Cranial nerves unaffected, except the optic. No loss of sensa-
tion. Vision: L., qualitative; Ii., No. 12 Jager; limitation of field of
vision on left side. Ophth. exam.: Right disc coneealed by a soft, woolly-
looking swelling, reddish in tint, mottled ; veins moderate size, arteries
small (P1. V. 6, and description). Left similar, much paler. In March
she had a sudden attack of loss of power in both legs, passing away in
a quarter of an hour, Dises similar. In May she had some tremor of
both hands.

She was not seen for a year, and then presented much loss of mental
power and general weakness, Vision had failed to mere perception of
light. Habits dirty.

Case 18. —Symptoms of cerebral fumonr ; difficulty in speech ; right-
sided  paralysis ; left-sided convulsion ; intense optic newriis, with
refinal heemorvhages ; death. (Pl VI. 1.)

Fraxk C., single, aged thirty-six, admitted into National Hospital for
the Paralysed and Epileptie, under my care, February 19, 1878, with diffi-
culty in speech, headache, right-sided convulsions, and double optie
neuritis.  History imperfect, but none of syphilis; the duration of
symptoms about three months. Mental state dull; responses slew and
often not to the point ; always with hesitation in using words. Much
headache ; vertical. Occasional vomiting. Marked weakness of the right
hand ; slight weakness of the right side of the face; none of the leg. Sensa-
tion distinetly defective in the right hand and arm, not elsewhere. Pupils
equal ; no defect in ocular movements. Optic dises: right, masked by a pale
red, soft-looking swelling, over which the vessels curve ; the veins large
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and tortuous; one or two which pass upwards, very tortuouns; the
arteries concealed near the middle of the swelling ; one or two small
heemorrhages ; not much striation. Reads No. 8 Jager. Left, similar
in appearance. The prominence is so great, that although the eye is emme-
tropie, the vessels on the surface of the swelling are visible at a distance
of twelve inches from the eye without a lens, No. 10 Jager. No affec-
tion of other eramial nerves; no albumen in urine.

For a few wecks after admission, iodide of potassium being given in
large doses, his mind and aspect became brighter ; his general symptoms
remained the same, but his optic neunritis steadily increased in intensity.
On March 29, in the right eve, the portion of the disc and adjacent
part of the retina was occupied by a very large swelling with many
hmmorrhages, especially at the margin of the swelling close to its side,
which appeared vertical or overhanging. Left eye similar; the swelling
extending almost as far as the macula lutea, and around the latter were
a number of white spots similar to the smaller spots seen in albuminurie
retinitis. Ineach eye the veins were large and tortuous in the swelling,
and in the adjacent fundus, but were lost to view as they pass down the
steep side. The arteries were indistinet upon the swelling ; distinet but
very small upon the fundus. Vision : right eye % ; left, could not real
even largest test-type.

After this date he had several attacks of loss of conscionsness followed
by vomiting. In the beginning of May the swelling of the optic dises
became still greater (Pl. VI. 1); over the surface of the swelling the
vessels were almost completely veiled by a reddish tissue. The veins
became smaller. The hwemorrhages on the edge of the swelling were
very large, and smaller hamorrhages were scattered over the whole
fundus. Vision in each eye beeame reduced to quantitative perception
of light. He had several transient attacks of loss of consciousness,
followed by great mental dulness and considerable increase in the
weakness of the right arm. The right external rectus and right side of
the face became weak, and there was also a marked indisposition to
move the eyes to the right. He could do so, but apparently only with
effort, and they were almost always directed a little to the left. The
hesitation in speech became again very marked. On June 11 the
optic discs were the same, and there were very few fresh hsemorrhages,
but the white spots on the left eye, adjacent to the macula lutea, were
more conspicuous than before. Soon after this he had another fit, in
which the left arm was jerked and not the right. Afterwards he lay
unconscious, but on cutaneous stimulation moved the left limbs and not
the right. During the next week such attack recurred several times.
After the end of June he had several fits daily. Each began with loss
of consciousness and he would fall ; then the left arm and both legs were
jerked in eclonic spasm, the right arm always remaining still. The
paralysis of the right arm became absolute, but he retained considerable
power over the leg, and he complained of pain in the left arm. The
optic neuritis continued, The swelling remained as great, but its tint was
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becoming greyer, the vessels getting smaller, and the heemorrhages fewer.
On July 13, after an hour’s stupor, he rather suddenly died. His
friends refused to permit a post-mortem examination.

Remirks.—The main interest of this case isin the ophthalmosecopie
changes. The symptoms left little doubt of the existence of a eerebral
tumour, but the unfortunate absence of a post-mortem examination
lessens their interest. Attention may be drawn, in passing, to the
character of the convulsion—spasm of the unparalysed side, sometimes
extending to the other leg; inereased weakness without spasm in the
paralysed arm. The neuritis was remarkable from its intensity, being
such as is rarely seen in intra-cranial disease. So extensive extravasa-
tions into the retina are also rare in such ecases. It is also worthy of note,
as an instance of the prognostic information to be derived from neuritis,
that it did not participate in the transient improvement which ocenrred
after admission into the hospital, but steadily inereased, and was soon
followed by an increase in the symptoms.

Case 14.— Twmour of vight lenticular nuclews ; early failure of sight
Srom optic neuritis.*

Marta P., aged forty-three, widow, applied at the National Hospital
for the Paralysed and Epileptie, August 13, 1875, No history of
syphilis. In January, 1873, began to suffer from pain in the head
(oecipital and vertical), sickness, and giddiness; would stagger and fall
forwards three or four times a day. At Easter, sight began to fail, and
in about a month only perception of light remained. Examination showed
very slight weakness of the left side of the face. Both armsand legs were
weak ; dynamometer, right hand 12 kilogrammes, left 10 kilogrammes. The
optic dises presented subsiding neuritis, pale striated swelling, obscuring
the outline. Arteries and veins of normal size ; no heemorrhages. Vision :
left, qualitative ; right, large objects dimly seen in right half of field.
A fortnight later, the left arm and leg gradually became distinetly
weaker than the right. On September 10 she was admitted into the
Hospital under my care. The left pupil was a little the larger. The
eyes could be moved freely in all directions, but were commonly directed
to the right. The weakness of the left side of the face had inereased,
and there was marked deviation of the tongue to the left. Arms:
dynamometer, right 14 k., left 7Tk, Legs: left alittle the weaker ; noloss
of sensation. Towards the end of September she complained of great pain
in the right side of the head, and there was an intensely tender spot on
the middle of the parietal bone. She became rather weaker. In the
beginning of October there was some delirium with pyrexia (temp. 100°—
102°) and she became drowsy, Deviation of the head to the right was
added to that of the eyes. The hemiplegia increased, the paralysis of
the arm being absolute by the 12th. The optic dises remained the same,
only becoming paler. The coma increased, and she died on October 14.

* Condensed from notes by Dr. Allen Sturge.
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The necropsy revealed asmall tumour of the right hemisphere, situated
in the lenticular nuelens of the corpus striatum. Size about one inch by
half inch. The intra-ventricular nueleus and optie thalamus were
normal, The growth was situated at the lower part of the lenticular
nucleus, adjacent to the erus, which was infiltrated by it outside the
optic tract, the latter being softened but mnot invaded. Anteriorly it
extended as far as the anterior perforated spot, where a branch of the
middle cerebral artery was invaded, and inseparable, although its lumen
was not diminished. The tumour presented no eapsule or sharp limita-
tion. It was reddish-grey, and scattered through it were hard opague
nodules, about - inch in diameter, undergoing fatty degeneration.
It was composed of delicate rounded cells with large nuclei.

Resmarks.—The chief point of ophthalmoscopic interest is the early
period of the history at which sight failed. No doubt this failure was
from the optic neuritiz, which must have existed at or soon after the
onset of the symptoms. As those symptoms were themselves somewhat
vague, the recognition of optic neuritis wonld have afforded a diagnostie
svmptom of the highest importance.

Case 15— Right-sided convulsive seizures, and right hemiplegia ; optic
newritis late in the case, subsiding and reappearing before death ; growths
tn left cevebral hemisphere (upper frontal and parietal lobes ).*

Troxas W., aged fifty-two. Oceasional severe headache as long as he
could remember, chiefly frontal, and failure of memory for some years.
First seen December, 1873, He had had two severe convulsive seizures.
The first, in November, 1872, was preceded, for three weeks, by attacks of
severe pain in the right arm, and it consisted in right-sided eonvulsion,
beginning with acute pain in the shoulder, passing down the side to the
knee, and up to the face, but not down the arm, which was “as if dead,”
and was powerless for some time after the fit, and the seat of *‘ racking
pain.” He had very frequent slight seizures, also beginning with pain
in the upper arm, which went up to the shoulder, down the right side, up
the side again, and worked off at the fingers, leaving the little finger last.
When the pain reached the fingers the arm became rigid, the elbow hent
at a right angle, the wrist extended, the first phalanges extended, the
second and third bent, except the first, which was straight. The limb
was rigid, in this position, for twenty or thirty seconds, and then the middle,
ring, and little fingers, were gradually flexed into the palm, while the
index was straightened and the thumb completely extended. Under
treatment the fits ceased, but recurred a few months later, similar in
character, except that they began with pain in the little finger. The
arm was weakened in grasp of hand, but not to other movements.
Theve was no optic neuritis,  During the summer he continued to have

e e ——— e e —

* In the London Hospital, under the care of Dr. Hughlings Jackson,
who has recorded it in the ‘¢ Med. Times and Gazette,”” June 19, 1873.
The account of the mieroscopical appearances in the optie nerves is pub-
lished now for the first time,
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fits with variable frequency, and at one time he was in a semi-conscious
state, in which he could be made to speak with diffieulty ; but there was
no aphasia. He was readmitted into the hospital in the beginning of
September, with paralysis of the whole of the right side.

On September 19 his optie dises, which had been frequently examined,
first showed signs of commencing neuritis. The neuritis gradually in-
creased for a fortnight, to considerable swelling, obscuration of edge,
engorgement of veins, &c., and then slowly subsided until, at the end of
six weeks from the onset of the neuritis, the discs again appeared perfeetly
normal. There was always more change in the left than in the right
dise. At the height of the neuritis his sight with each eye was 22, and
this was probably less than his usual vision; it was difficult to be sure
that he read his best.

After being in the hospital a fortnight, he began to improve, and by
October 5 he was in fair mental condition. Then his paralysis began to
improve ; the face first, the leg recovering before the arm, and the upper
arm before the hand ; but the recovery was imperfect, so that he could
not walk, and could never wse the right hand. On November 15 he had
two fits, confined to the right hand, and on the 19th one, which lasted
half an hour, confined to the right lex. He continued to gain power,
but the attacks persisted, commonly right-sided ; but in one the left side
only was affected. On December 15 there was a reappearance of slight
indistinctness and swelling of the left disc; next day he could not be
roused so easily, and this deepened into coma, and he died on
December 20,

“ Examination of the brain by Dr. Gowers :—The left hemisphere con-
tained several growths, the largest in the upper part of the left parietal
lobe, 2} inches by 1} inches, the deepest part being on the level of the
calloso-marginal fissure. The parietal convolutions were displaced
rather than invaded by the growth, and softened in their interior so as
to resemble mere bags of fluid. The tumour was not encapsuled ; but
adjacent to it was much softening of the cerebral substance. Within
the growth was a recent extravasation. A small pedunculated growth
was attached to the middle of the ascending parietal eonvolution.
Another tumour, £ inch in each diameter, existed in the substance of
the hemisphere beneath the posterior extremity of the superior frontal
convolution, close under the grey substance extending downward almost
to the level of the fibres of the corpus callosum. The strueture of the
tumours resembled most nearly that of gliomata.”

Microscopical Examination of Eyes —The optic dises present a slicht
degree of swelling, the greatest height above the choroid being, in each
eye, about 035 inch, with a moderate central depression. In one eye, in
which there is a heemorrhage around the vessels at the bottom of the
cup, the vessels are narrow in and behind the sclerotie ring. In the
other eye they are very wide, both in the ring and behind it : the artery
is especially dilated and is fully as large as the vein. There is much
tissue around the vessels as the bottom of the central depression, and both



CASES, 269

artery and vein have their walls greatly thickened by layers of connective
tissue outside them (PL. XIV. 7). There is no distension of the sheath of
the nerve in either eye. The substance of the papilla presents the nerve
fibres of normal course, slightly swollen and varicose, but without any
knob-like enlargements. Throughout, the capillaries are distended, and
the nuecleus-like corpuscles are very abundant. The displacement of the
retinal layers is slight, and the layers at the commencement are nearly
normal, within the ring and behind it. The corpuscles between and
within the bundles of nerve fibres are very abundant, and a few milli-
metres farther back, there is, in addition, a great increase in the connec-
tive tissue between the bundles. This extends back, although slizhter
in degree, as far as the commissure, in front of which, as well as within
the commissure and the optic tracts, the small vessels are everywhere
distended and the corpuscles of the tissue much more abundant than
normal.

Remarks.—The point of special ophthalmoscopic interest in the case
is the late period at which the neuritis ecame on, and its transient
character. Its changes appeared to correspond with the changes in the
cerebral disease, but to succeed them, coming on after a marked inerease
in the cerebral symptoms, and passing away after these had undergone
considerable improvement, to reappear just hefore death. The changes
in the optic nerves point to a descending neuritis.

Case 16.—Epileptoid atfacks, mental disturbance, and double opfic
newritis ;  afterwards left hemiplegia ;. glioma of right frontal lobe ;
haemorrhage into new growth.* (Pl XTIV, Figs. 8-10.)

Mairtoa B., married, aged thirty-two, was admitted into the
National Hospital for the Paralysed and Epileptie, under my ecare, on
August 26, 1878. A delicate-looking woman, with family history of
phthisis (father and grandfather), none of nervous affection. Marital
history suggestive of phthisis; two children born dead (one at the full
time, one at seven months), and three died in infaney. Much knocked
about by husband, even to unconsciousness ; he had lately deserted her.
For some three months she had had headache, with sickness and sudden
fainting attacks; in one, a fortnight before, she had fallen, and the
mouth was said to have been “drawn to the left.” For about two
months, increasing mental dulness, and restlessness, getting up in the
night. After admission her mental state was very variable ; her aspect
was dull ; she was as a rule restless; turning about in bed, picking
imaginary black-beetles off the bedclothes, &e. In the evening she
generally imagined she was doing some domestic work. Urine and
fieees were passed beneath her, apparently from mental dulness. When
spoken to, however, she would often answer quickly and correctly,
although usually in few words. Liguids were swallowed readily, but
~ solids were allowed to accumulate in the mouth before being swallowed
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* From notes by Mr. A. E. Broster. Published, ¢ Lancet,” March 7, 1879
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When placed on a chair she almost fell off ; hut she was able, neverthe-
less, to walk a few steps with an unsteady gait. Both legs seemed
equally weak. The arms were weak, the left a little more so than the
right. Her tongue deviated slightly to the left, and there was thought
to be rather less movement on the left side of the face., No obvious
affection of sensation. No affection of ocular muscles. Iight pupil
acted to light more than the left; in a dim light they were equal.
Well-marked double optie neuritis ; area of swelling large ; prominenece
great; tint grey-red, to indirect image almost as red as the fundus ;
vessels concealed on the surface, the veins forming a large eurve as they
course down the sides ; the arteries narrow ; many hemorrhages. The
neuritis was more intense in the right than in the left eye. Vision : right
eye, 1 ; left, 1. Nodefect ascertainable in fields of vision. During the next
fortnight her mental disturbance was very troublesome. At night she
would get up and threaten the other patients or remove their bedelothes.
She did not do this when observed. It was found also that she could
walk much better when no one was looking at her, and one day she was
found in the bath-room washing herself. Nevertheless, she could not
feed herself, but upset the food about her bed, Stools and urine were
still passed without her attention.

About the middle of September it was noticed that she would often
pass suddenly into a state of coma, from which she eould be roused eom-
pletely, but with difficulty. When lying asleep the eyelids could he
raised without waking her. The pupils were first large, and then, under
the light, very slowly became smaller, until they were below medium
size. When she was fully roused, however, they dilated again. She
then eomplained of severe frontal headache, and became restless, picking
the bedclothes, The arms were both moved freely, but the left was
evidently weaker than the right, and much less sensitive. The optic
neuritis continued without change. During the next few days, coma
alternated with extreme vestlessness and irritability. When excited
she used violent language, and threatened the nurses, After September
19 the coma inereased. On the 21st she could be made to open her
eves and stare about, but could not be roused further, The weakness of
the left hand had increased to complete paralysis, and it was much
colder than the right, She swallowed very little, allowing liquid to
remain in her mouth and trickle out again or down the throat. On the
22nd her temperature rose to 101°, on the 23rd to 102°, and on the 24th
to 1047, with signs of congestive pnenmonia at the bases of the lungs;
and from the resulting interference with respiration she died on the 25th.
The treatment consisted in first iodide of potassinm in full doses, and
afterwards sedatives.

Neeropsy.—Dura mater adherent to pia mater over anterior part of
right superior frontal convolution, and beneath this was a rvecent
extravasation, connected with a clot the size of a walnut, beneath the
eonvolution. Around this was a quantity of grey soft tissue, which at
first was thought to be softening, but was evidently, on closer examina-
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tion, a large soft growth, not separated by any sharp demarcation from
the adjacent white substance. The tumour oceupied the inner two-
thivds of the anterior half of the frontal lobe in the white substance, not
involving the grey matter of the convolutions, extending outwards as far
as the level of the fissure between the middle and inferior frontal convo-
lution, backwards as far as the anterior extremity of the corpus striatum,
but not involving it, and forwards to within an inch of the anterior
extremity of the hemisphere. The ascending frontal convolution was
altogether behind it. In its upper part the haemorrhage had occurred ;
the anterior part was pink-grey in colour and consistence; the posterior
part was softer, and somewhat spongy in aspect from paler trabecula.
The aspeet and structure of the tumour were those of a glioma. The
right corpus striatum appeared a little larger than the left, but on
section was quite healthy. Outside the left corpus striatum, and a little
above its level, was another clot, the size of a mulberry. No adjacent
growth could be distinguished here ; if any existed, it was infiltrated
with the clot. In the inner part of the left temporo-sphenocidal lobe,
adjacent to, but not involving, the optie tract, was a small superficial
area of softening the size of a threepenny-piece. Elsewhere the cere-
brum, cerebellum, membranes, and arteries, were healthy., The miero-
scopical examination of the optic nerves showed the usual changes in
papillitis, and slight traces of inflammation through the nerve-trunks,
becoming very intense in front of the commissure, where an invasion of
the nerves from the meninges had apparently taken place. (The appear-
ances are shown in Pl. XIV, Figs 8, 9, & 10; for fuller details see the
deseription of the plate.)

REemarks.—The symptoms of mental derangement in this ecase were so
predominant and well-marked that the patient would probably have been
sent away to an asylum, had it not been for the existence of well-marked
optic neuritis of the considerable degree, and lilac-grey aspect, which
are very rarely seen execept in conjunction with cerebral tumonr,

The history of the patient gave the strongest reason for suspecting
constitutional syphilis. A dissolute husband, and two children born
dead near the end of pregnancy, constitute together strong presumptive
evidence of syphilis, and it is most likely that the woman had had con-
stitutional syphilis. DBut anti-syphilitic remedies produced no effect, and
the tumonr was characteristically non-syphilitic in its structure. The
case thus illustrates the faet, rave no doubt, but always to be remem-
bered, that simple cerebral tumours are met with in the subjects of
eonstitutional syphilis just as in other persons.

The neuritis, while in appearance such as is common in tumour, was
apparently *descending,” and the changes in the middle of the nerve-
trunk were much slighter than at the commissure or in the eye.

The case also illustrates a possible source of fallacy in the association
of optic neuritis with cerebral softening. The existence of a tumour
had, during life, from the character of the neuritis, been confidently
diagnosed. The post-mortem examination was made in my absence, and
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I was told that there was no tumour, but a mixture of hemorrhage and
softening. The resemblance to softening was, in a bad light, extremely
close ; ina good light, however, the peculiar grey gelatinous look of a soft
glioma was distinet, and was confirmed by microscopical examination.

Case 17.— Unilateral optic neuritis (right) ; attacks of petit mal
with right-sided weakness (probably cerebral syphiloma); subsequent
amblyopia of left eye without neuritis ; ultimately appearance of simple
afrophy in both eyes. (Pl VIL. Figs. 1 & 2.)

Joux W., a healthy-looking man, aged forty-four, married, came
under my care in May, 1876. No history of neurotic disease. A
venereal sore twenty-five years previously. Four years ago he had
a fit; three years ago another, which ¢ took away the use of his right
arm for ten minutes and rendered him unable to speak, before he lost
consciousness.”” After the fit the arm was strong again, but he had
much headache and disturbed dreams at night. Since that time he had
two other slight attacks. Of late much headache, referred to the right
side, passing to the face, and then back again. When first seen, no
affection of smell, of the fifth nerves, or of the tongue. Arms and
legs strong ; urine normal.

Eyes: Right pupil a shade larger than the left. Left eye, ocular
movements normal. Left optic dise (Pl. VII. Fig. 2) normal, clear;
physiological cup distinet ; sclerotic ring clear on outer side. Vessels
numerons, but normal in eourse. Vision unaffected ; field normal.

Right optie disc (Fig. 1) the seat of a well-developed neuritis; the
surface and outline of the dise quite lost, the swelling considerable and
annular, the centre being depressed, and showing the entrance of the
vessels into the physiological cup. Burface reddish in tint, and striated
by many fine lines and visible vessels, The sides of the central de-
pression have a much darker tint than the highest part of the swelling,
and are stippled with red, the outer part being greyish. The veins are
a little larger than normal, the arteries rather smaller. On the sides of
the central depression the veins pass behind the arteries, and are unduly
concealed by the swollen tissue. One artery (above) is also concealed.
In the central cup the arteries and veins can be traced almost up to
their junction. Just beyond the outer edge of the swelling is a series
of pale lines, curved concentrically to the dise and apparently due to a
detachment of the retina, limited, above and below, by a small vein.
Vision: can count fingers only. Iodide of potassinm in ten-grain
doses was given. During the next few weeks the pain in the head
lessened considerably. The left dise remained normal. The neuritis
in the right lessened, and on June 26 the seclerotic ring on the outer
side became visible, although the swelling on the inner side remained
eonsiderable. Sight had improved to .

A fortnight later, July 12, the right disec was so clear that its outline
was distinet all round, and it was difficult to say that there had been
anything the matter with it. The arteries were still a tritle smaller
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than in the other eye, and the veins also had become a little smaller,
Sight had improved to L. No peripheral defect in the field could be
found (roughly tested). By August 4 the physiological cup in the
right eye had become so clear that the mottling of the lamina eribrosa
could be seen at the bottom of it. The tint of the dise was the same as
in the left eye. Sight, however, was less good=-;; field normal;
left eye still normal, On August 18 there was no change in the discs,
but the right was not quite so good, and the sight of the left eye had
become defective. Right, ... ; left, -3¢. On October 26 it was noted
that the right disc was becoming much paler, and a little more hollow
than the left. The sight of the right eye after this date remained the
same, but that of the left deteriorated. In December he could read,
right, No. 19 Jiiger, left No. 12. In February he had slight symptoms of a
recurrence of the fits, ceasing when bromide was given. After this
date his sight improved, and in May, when he ceased to attend, it was—
right, &, left 2. The right eye presented the same distinet atrophy,
and the left eye was a little paler than before.

The patient was seen again two years later. He had continued free from
cerebral symptoms, but his sight had failed further, and there was distinet
atrophy of the dises. Left: tint of periphery of dise reddish grey ;
central eup large and deep ; lamina eribrosa visible at the bottom (com-
pare with the earlier condition, P1. VII. 2); vessels of normal size; V. 3;
colour-vision normal. Right : central cup as large asin the left eye;
lamina cribrosa very conspicuous; outer parts of dise pale greyish-
white; V. ;. Confuses pale green with grey and orange. Other colours
apparently recognized aceurately.

ReyMarks.—The unilateral neuritis was probably, as in most cases in
which it is unilateral, on the side opposite to the cerebral lesion. The
completeness with which it disappeared was remarkable. The exposure of
the lamina cribosa, so rare in such a case, may be due to the inflammatory
changes having been greater in the periphery than in the centre of the
dise. The subsequent failure of sight was elearly due to an intra-cranial
eause, It is possible that both nerves were damaged in front of the com-
missure, as in the last case, and that in one only did the inflammation
descend to the eye.

Case 18.—Optie newritis and convulsive attacks ; probably syphilitic
disease of brain ; recovery from neuritis with subsequent failure of sight ;
limitation of fields of vision and hemiopi.

Winniax H. L., aged thirty-nine, came under my care at the
National Hospital for the Paralysed and Epileptic on August 7, 15876,
suffering from convulsive attacks and from well-marked optic neuritis.
Syphilis at eighteen, communicated to his wife at twenty-seven. For
three months before he eame under treatment he suffered from sudden
attacks of giddiness, sometimes accompanied with a sensation at the
back of the head as if some one were inside it with a hammer. Two
months before, for four hours he was unable to speak. Sometimes he

.
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had attacks of tingling in the legs, and sometimes saw double, the two
objeets being side by side. No actual headache ; no sign of motor
paralysis ; no vomiting,

Well-marked double optic neuritis; dises veiled under swelling, very
red in the centre, grey red in the periphery, the prominence considerable,
the veins large, the arteries of normal size, Vision: each eye 1j, less
readily with right than with left.

Bromide and iodide were given, and a week later he was a little
better, although his sight was occasionally dim. The dises were the
same, sight unchanged. August 25, no fresh attacks, sight rather
worse, but 1} Snellen still read with each eye with difficulty. During
the next four weeks the neuritis subsided a little, and he continued free
from other symptoms. His sight, however, became worse. In the
beginning of November the neuritis was much less; alittle redness of the
outer parts of the discs alone remained with slight swelling.

He was not seen again for three months, having been in another
hospital, and while there his fits recommenced, preceded by general
tremors. The dises were now pale, slightly swollen, the vessels small.
Around the dise was a good deal of irregular pigmentation of the choroid.
In each eye the left half of the field of vision was gone, and there was
extreme peripheral limitation of the field. (The fields are shown in Fig.
9, p. 35.) A month later his headache had inereased, and his sight
had deteriorated so that he could only ecount fingers. The discs were
distinetly paler.

Case 19— Tubercles in  ecerebellum and medulle oblongata ; eptic
newritis,; consecutive atrophy ; death from meningitis.* (P1. V1. Fig. 3.)

Hexry C., aged eleven (at death). Mother’s three brothers died of
phthisis. Patient's health failed, after scarlet fever, at eight. At nine
and a half he began to suffer from attacks of pain in head (through the
temples or from vertex to oceiput), and from fits. Each fit began with
“ gnorting and fretting,” then the arms were stretched out rigidly; he
was stiff for a few minutes, and on recovering consciousness vomited.
After a fit there was much pain in head and eyes, and sometimes vomiting.
At ten, when he came under treatment (December 17, 1873), there was
oeneral weakness of limbs (greatest on the left side) and tottering gait.
The left eye was usually turned a little out, and there was some defective
movement inwards and upwards. Both pupils were large ; the right acting
readily tolight, the left not at all. Double optie neuritis was found. The
following is my note of the ophthalmoscopie condition on January 13, 1874,
a fortnight after admission :—Left optic dise (P1. VI. 3) greatly swollen,
pale, with reddish-grey, soft edges. The veins coneealed by a whitish film
at their convergence ; their central reflection, distinet on surface, lost in
their curve down the sides of the swelling ; and at its edge the veins them-

* Under the care of Dr. Buzzard, who has published the case, ** Clin.
Trans."" vol. vii. 165.
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selves are lost, or almost lost, to view, reappearing a short distance from
the edge. One or two small twigs disappear abruptly at the side of the
prominence, to reappear at some distance laterally. Of three large
arteries only one can be seen on the dise ; the rest appear on the fundus
about the distance from the dise at which the veins reappear, There is
much pigment about the macula lutea, and at its position there is a small
area, nearly »= shaped, which presents less pigment, and is somewhat
paler than the rest of the fundus. Midway between this and the dise, is
a group of minute, very white, granular spots, a little behind the level of an
adjacent small retinal vessel. The right dise is similar, but the amount
of swelling less. The large arteries are all visible on the surface of the
swelling, and the obscuration of the veins, as they pass on to the retina,
is slighter —no white spots. Vision: Left, 0; right, counts fingers only;
no limitation of field. Yellow, blue, and green are named accurately ;
red is called brown. Twelve days before, with the left eye, he could
count fingers in the left half only; but could not recognize colours,
With the right eye he could read No. 1 Jiger and named all colours
accurately. On January 17, however, sight of the right eye had failed
to qualitative perception. The ophthalmoseopic appearanees were similar,
except that in the left eye the arteries eould all be seen on the swelling,
but there they had not more than one-third of their diameter upon the
retina. On February 2 the swelling of the dises had lessened con-
siderably, and the edge of the choroid could be distinguished at the outer
side of the left. The white spots on the retina were still visible, but
smaller than before. From this time the subsidence of the swelling pro-
gressed, until, by the middle of March, both discs were clear in outline ;
the surface grey, with whitish tissue about the vessels. There was a
little atrophy of the adjacent choroid. Some finute white specks could
just be distinguished in the retina. The veins were of normal size ; the
arteries much smaller than normal. By this time he had lost even quali-
tative pereeption of light in the right eye. Towards the end of March,
it was noticed that his tongue was wasted in the right half. He became
febrile, then delivious, and died on April 7. Necropsy.—A tubercular
mass, the size of a Maltese orange, was found in the left hemisphere
of the cerebellum. The right half of the medulla, as far as the decussa-
tion of the pyramids, was enlarged in consequence of the presence of a
smaller mass, the size of a hazel nut. The prominence extended up to
the pons, and was chiefly between the middle line and the origin of the
eighth nerve, and in the centre of it the hypoglossal nerve was situated.

A quantity of yellowish lymph was found at the base of the brain.
Examination of eyes. (Pl. XV. 2 & 3.)—Each optie papilla presented
only a slight degree of swelling, its greatest height being 025 inch from
the sclerotic. The surface was flattened, the central depression being
slicht. The substance of the papilla appeared composed of an irregular,
felty mass of fibres and nuclei. The direetion of the nerve fibres could
no longer be pereeived, The optie sheath was greatly distended, the
two layers widely separated, and connected by irregular, nucleated bands
T 2
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and films of tissue. The central vessels were large, and presented no
evidence of compression within the nerve or selerotic ring, The divisions
of the vessels within the swollen papilla were narrow. The nerve fibres
behind the eye presented advanced degeneration. The connective tissue
between the bundles was much inereased in quantity and many nuclei
lay between and within them. This condition extended back through
the whole length of the nerves.

REymarEks,—The apparent cause of death, in this case, was meningitis,
probably tubercular. The discs having before been wasted by inflam-
mation, no changes ocenrred during the meningitis. The minute white
spots in the retina were no doubt the results of degeneration of the
retinal elements, caused by damage during the acute, and probably
more extensive, stage of the neuritis, which was over before the patient
came under observation.

Case 20.—Convulsions, beginning in the orbicularis ovis; optie
newritis ; loss of colowr-vision.

Ruopa H., aged fourteen, admitted into the National Hospital for the
Paralysed and Epileptic, under the care of Dr. Radeliffe, June 30, 1873.
She was well until ten years of age, when convulsive attacks commenced
and continued. Six weeks before admission she had three fits more
severe than usual, and since that time her sight had failed. The
character of all the fits had been the same; they commenced with a
peculiar “rising in the throat”—a choking sensation, followed by
twitching about the mouth, described spontaneously as like ¢ the eramp
all round the month ;" the sensation then passed down the left arm to
the hand, when conscionsness was lost.

Patient was an intelligent child, presenting no weakness of the limbs.
Smell and taste unimpaired. Slight divergence of eyeballs, but oeular
movements free in all divections. The right optic dise presented all the
charaeters of subsiding neuritis, a swollen papilla becoming pale, the
edges concealed, the vessels curving over it, veiled by filmy tissue near
the centre, and lost to view for a short space just beyond the edge ot
the swelling. Vision, 0. The position of the left disc occupied by a
pale prominence; swelling, less than in the right eye ; the vessels sank,
near the centre, into the tissue, but were not lost to view beyond the
edge of the dise, as in the other eye. Vision: could just discern large
objects, but not count fingers. The field seemed {o be normal in extent.
The only colour named accurately was yellow. Pink, green, and light
blue, were ealled white; dark blue and violet, black. She had a blue
ribbon on, and on being asked its colour said, ‘ Blue; my mother
gave it me; " but when asked what it looked like, she replied, * Black.”
Rimilarly, a pink apron she said looked white, although she knew it was
pink. No change in the symptoms occurred during some weeks, in
which the patient was under observation.
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CASE 21.— Double optic newritis ; headache and vomiting ; Toss of sight ;
transient cranial nerve paralysis; nystagmus,; convulsive attucks with
opisthotonos ; fumour in third veniricle.®

Mary L., aged thirteen, sent to me, at the Queen’s Square Hospital in
December, 1877, by Mr. Wordsworth, under whose care she had been at
Moorfields. In June, 1877, she was taken ill with headache and vomit-
ing ; soon afterwards sight began to fail. When first seen she ecomplained
only of headache and loss of memory. She had a gquerulous, childish
manner. Both optie dises presented subsiding neuritis; outlines blurred,
vessels small, and partially concealed over the dise. Vision: R., counts
fingers only; L., 25. No change oceurred for some months. In February,
1878, the dises were similar. Vision: R. qualitative; L. -%-. In March
the headache had ceased and her manner had much improved. Right
optie dise clear on nasal side, still blurred elsewhere. Much new tissue
in the dise concealing the vessels; arteries small ; veins still rather large,
Many new vessels on outer half. She was admitted into the Hospital
under my care on April 13. There was then no affection of the eranial
nerves or limbs, motor or sensory, except a doubtful diminution in power
in the left side of the face and the left leg. Ophth. appearances un-
changed. Vision: R., extreme concentric limitation ; large objects at
three feet recognized only in a central area six inches in diameter ;
L., -2;; defect in the field only at the lower temporal quadrant. Blue
and yellow recognized at once ; red thought to be drab, and green thought
to be yellow. In June there was more headache—vertical. Slight weak-
ness in the left side of the face was noted on June 15. Sight had failed
to—Ii., 0; L., counts fingers. The margins of the optic dises had
become clear, and the swelling was slight—*¢ consecutive atrophy.” By
August 16 loss of sight was complete and the headache inereasing. She
then complained of slight weakness of the right leg, but there was no
noticeable loss of power. In September the dises were becoming grey,
and nystagmus came on, constant in both eyes—a short, sharp movement
to the right and a slower movement to the left. No subjective sensation
of light ecould be excited by the voltuie eurrent. In the beginning of
October the nystagmus had changed, the slow movement being to the
richt and the quick movement to the left. Intense headache came on,
vertical, and in the right oceipital region, attended with frequent vomiting,
The weakness of the left side of the face more marked ; her gait became
staggering. In the course of ten days these symptoms inereased. Her
speech became muffled, and she choked in swallowing. She seemed unable
to close her mouth. On October 28, after an intense paroxysm of pain at
the back of her head, she had a convulsive attack ; the head and eyes
were turned to the right as far as possible, and the body twisted ; the
hand and forearms flexed and rigid. Consciousness was lost, On
the 30th, after much pain in her legs, they became rigidly flexed, and
she was found to be unable to swallow. Dr. Hughlings Jackson (who

* Notes taken chiefly by Mr. A. E. Broster.
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kindly saw her in my absence) found the right side of the palate para-
lysed, and the right vocal cord was found by Dr. Brandis to be motion-
less. Her speech was mnasal, and liquids returned through the right
nostril. She was unable to cough. Anwmsthesia was found in the region
supplied by the supra and infra-orbital branches of the right fifth nerve.
The masseters were weak ; after leeching and blistering the symptoms
gradunally subsided and the headache almost disappeared. On November
18 the facial paralysis on the left side was slight and confined to the
lower part. The right masseter was muech weaker than the left. The
tongue on protrusion deviated a little to the right. The paralysis of the
right side of the palate was barely recognizable, and the movements of
the right vocal cord were perfect. Optic dises grey and ““ filled in ;" vessels
extremely small, both arteries and veins. Nystagmus less marked. In
the beginning of December she had more headache and sickness; the
pain was referred to the back of her eyeballs. The grasp of the left
hand beeame distinetly weaker. These symptoms again improved. On
January 10, 1879, she had another convulsive attack, general, but
greater in right side; commencing with rotation towards the left.
During the next few days she had several other attacks, in some of which
the eyes were directed to the right, and there was opisthotonos. The
nystagmus became much more considerable, and varied, usually lateral,
sometimes vertical —thirty movements in fifteen seconds. She then leftthe
hospital ; but was again admitted, a month later (February 28), with fre-
quent eonvulsive attacks in which general tonic spasm oceurred, the head
and eyes being turned to the right, and there was extreme opisthotonos
which persisted for about half an hour after each attack. In each
attack there was, at first, violent nystagmus, ending by the eyes being
directed to the right so far that the pupils were invisible. Blistering
arrested the attacks. In the beginning of March there was much drowsi-
ness and mental dulness. The weakness of the right masseter persisted.
Limbs wezk, but equally so; just able to stand. The constant nystag-
mus was sometimes lateral, sometimes vertical. On March 22 she died .
rather suddenly after a fit. Her urine throughout was normal.

The necropsy revealed no excess of cerebro-spinal fluid, but extreme
distension of the lateral ventricles, the convolutions being flattened.
In the third ventricle was a grey, soft tumour, which occupied the
whole space between the corpora striata and optic thalami, but had not in-
vaded them. It pressed upon, and extended, the corpora quadrigemina,
and had elosed the iter, the fourth ventricle being normal. At the base, the
tumour occupied the whole interpeduncular space, forming a prominence
between the erura and appearing in front of the optic commissure, which
was stretched over it and softened. No damage to the cranial nerves
was found, and no evidenee of meningitis. The sheaths of the optic nerves
were very lax; they had evidently been greatly distended, but were
flaceid and empty (earefully examined in sife). The base of the skull

was perfeetly normal. The tumour had the histological characters of a
round-celled sarcoma.
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Rexarks,—The case presents an illustration of the diagnostic impor-
tance of neuritis early in the history of cerebral tumour, since it pro-
bably preceded all other symptoms. The early and complete loss of
sight was no doubt the result, in part, of the damage to the optic com-
missure by the tumour, The condition of the sheaths of the optic nerves
is of much interest. They were found empty, although they were care-
fully examined before the optic foramen was eut away. They had
evidently been distended, and the removal of the fluid had oceurred in
apite of, perhaps because of, the extreme distension of the lateral ventri-
cles. This, together with the growth at the base, must have prevented
any accumulation of cerebro-spinal fluid in the subdural spaces. '

Case 22.— Tumonr of vight cerebral hemisphere ; death ; optic neuwritis
Jound post-mortem ; microscopical examination of optic nerves. (Pl X1V,
1—5.

HE:;TRY F., aged fifty-one, admitted into University College Hospital,
February 10, 1874, under the care of Dr. Wilson Fox. No syphilitie
history. Illness commenced some months before, with pains in the right
side of the head accompanied by sickness. Five weeks before admission
he had a sensation of twitching at the back of his tongue, and afterwards
a feeling as if his whole body were turning round. From that time his
left arm gradually became powerless. Ten days before admission he had
twitching of the muscles of the left side of the face and eye, without
unconseiousness, and after a similar attack the next day he found that
he could not move the left leg. After this he became more drowsy.
On admission he was dull and sleepy, but could be roused, and then
answered questions sensibly. There was complete motor paralysis of the
left arm and leg, without loss of sensation, with rigidity of the arm,
not of the leg. Slight paralysis of the left side of the face. No stra-
bismus or difficulty in swallowing. He continued in the same state for
a fortnight and then became uneconscious, lost the power of swallowing,
and died. No ophthalmosecopic examination was made during life. At
the necropsy, a tumour was found in the outer part of the right hemi-
sphere, to which the membranes were adherent. It occupied the lower
portions of the ascending frontal, and of the ascending parietal convolu-
tions, partly obliterating the fissure of Rolando, and extending into the
lower part of the supra-marginal convolution. On section the mass
appeared wedge-shaped, about the size of a Maltese orange, some-
what rounded externally, and extending inwards about two inches.
Below, it reached, but did not perforate, the roof of the lateral ventriele ;
inwards, it reached fo about half an inch from the posterior (eaundate)
portion of the corpus striatum. It was indistinetly lobulated, yellow
at the centre, containing semi-transparent spots about the size of a hemp
seed ; scattered through it were lines of vascularity., The softer parts
consisted entirely of spindle cells, lying among traets of fibrous tissue.

The optie dises, examined after death, showed to the naked eye
distinet swelling and several small hemorrhages. Mieroscopical exami-
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nation after hardening. (Pl. XIV. 1—35.)—Both papille were very
prominent, the greatest height being -06 inch above the level of the
choroid. There was a deep but narrow central depression almost reach-
ing the choroidal level. The retina was displaced -02 to -04 inch from
the edge of the choroid. In the substance of the dise, the nerve fibres
were still perceptible, although in places swollen and separated. Large
numbers of nuclei and leucocyte-like cells were scattered through the
swelling, The nuclear layers of the retina were considerably thickened.
There was no distension of the sheath of the optie nerve. The nuclei of
the nerves were much increased in number immediately behind the eye
and to a less extent throughout the nerve. They were small, smaller
than in ordinary descending neuritis, and angular. The nerve fibres
presented a granular and irregular appearance, and were separated by
many minute granules. About the same degree of change was found a
quarter of an inch from the eye, midway between the eye and the
chiasma, in front of and through the chiasma. In the optic tracts there
was also a slight excess of nuclei, in places aggregated into linear groups.

Case 23, — Epileploid convulsions ; slight difficulty in speech with some
transient vight-sided weakness; very chronie optic neuritis. (Pl V1L
Figs. 3 & 4.)

Mary Axx H., a domestic servant, single, aged fifteen, admitted
into the National Hospital for the Paralysed and Epileptic, under the
care of Dr. Buzzard, Febrnary 15, 1871. No family history of disease of
the nervous system. Personal history good; no symptom suggestive
of syphilis, Catamenia commenced four months ago.

The first fit occurred a week before the first menstruation ; while
dancing in a hot room fell unconscious, and for a time afterwards she
could hear what was said, but could not speak or move. She did not
bite her tongue, and it was doubtful whether there was any convulsion ;
much headache atterwards. Three days later another fit while dressing
in the morning ; of the same character. Her mother states that she foams
at the mouth, kicks out, and strikes with both arms and legs, and she
sleeps afterwards for some hours. Since then they have recurred at
intervals of from one to seven days, and were preceded by giddiness ; not
worse at menstrual periods, Constant headache, frontal, not very severe ;
since the attacks became frequent. Some failure of memory, and a
peculiar difficulty in speaking, always present in slicht degree, and
sometimes preventing her from speaking for half an hour.

On admission a fairly intelligent girl, with a rather large thyroid ; no
indication of cardiac or renal disease, or evidence of motor or sensory
disturbance in limbs or cramial mnerves. The hesitation in speech
mentioned above, consists in a moment’s pause before beginning to
speak, and sometimes during a sentence. When the pause is long, she
puts her hand on her chest, and. being asked why she does so, says
“ there seems to be some diffieulty there "—e.q., asked if she canght a
eold in coming to the hospital, she says: ¢(Pause) Yes, sir, I (pause) I
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had not a cold before.” No misuse of words. 1 gave her a book to read
a sentence commencing with If. She tried but could make no audible
attempt at uttering the word. She put her hand to the epigastrium and
said that something there seemed to stop her. I then told her to say
“if " after me. She could not; after waiting a moment, she said 1
can't say ‘#f, sir,” but even after having just uttered it she could not
repeat it.  Another passage, however, she read fairly well, making only
the mistakes natural to an ill-educated person, but after each few words
she paused, and seemed unable to go on except by repeating the last
words which preceded. No misuse of words in writing impromptu, but
some mistakes in spelling such as a slightly aphasic patient will make—
e.g., I came by trane on Whensday morning, and took a cap at the
tasion, and came to the hospitle.”

Both optie dises presented slight but distinet neuritis. The left is
shown in Pl. VII. 3. The outline was concealed under a red swelling,
nearly the colour of the fundus and of moderate prominence ; the centre
redder than the periphery, the sides a little paler than the adjacent
tundus, the redness punctiform in the centre, and striated on the outer
part. Veins larger than normal, and some concealed near the centre of
the dise, where was a little whitish tissue about them. On the sides of
the swelling the double colour of all the vessels is lost. V., No. 2 Jiger,
not No. 1. The right dise was similar to the left. V., No. 1 Jager.

After admission she had occasional transient attacks of faintness
~with pallor, and several severe attacks, She tried to call for help, but
could not, then became unconseious and made a gurgling noise which
roused the nurse's attention, who found the face drawn to the right,
and a little struggling in both arms and legs, most in the right. The
limbs afterwards became stiff. It lasted about two minutes, and after-
wards she seemed stupid and could not be roused. In another fit she
was close to the nurse when it commenced. The nurse spoke to her,
but she did not reply : she seemed to know what the nurse had said,
but could not speak, putting her hand up to her mouth to indicate this.
Immediately she went off into the fit, making a noise in her throat and
losing consciousness. Other attacks, in the beginning of April, were
preceded by some sensation in the hands, which shook for a minute
before consciousness was lost. A little later she had an attack in which
she states that conscionsness was not lost; she could hear and see all
that oceurred but could not speak, and the power of articulation
returned slowly ; for a minute or two she could only “mumble.” As she
beeame able to speak her right arm appeared suddenly to become powerless
and insensitive. This she described as beginning with a feeling of
numbness in the second finger, passing next to the third, then to the
fourth and first, and then to the thumb and back of the hand, and then
up the arm. Wherever it passed she was quite unable to feel on the
part or to move it. It was rubbed by the nurse, and the feeling and
power returned in a few minutes, so that she was able to raise it to the
head, but it continned weak., The hesitation in speech had nearly
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disappeared, but after this attack became more marked. The next day
the weakness of the arm was still considerable. Grasp: left, fifteen
kilogrammes ; right, two. Sensation normal; power of leg normal;
much pain over eyes. Ophthalmosecopic appearances quite unchanged.

The weakness passed away in a day or two. At the end of June she
had had no attack for six weeks ; the arm had recovered power. Her
speech had again become normal. The optic dises presented precisely
the same appearance as on her admission four months previously,
except that perhaps the swelling was a little greater, and there was in
the right a small extravasation. She then went home into the country.

She was seen again two years later when, by Dr. Buzzard’s courtesy,
she was readmitted under my care. After returning home the attacks
recurred and had continued of the same character. The optic neuritis
had for the most part subsided, but the dises were still redder than
normal but not swollen, but the vessels were even more concealed in the
centre, although quite normal on the periphery of the dise. The edge
of the ring was clear on the outer side (see Pl. VII. Fig. 4, and
description).  Vision the same as before. The fits again ceased under
treatment.

Remarks.— Apart from the optic neuritis the symptoms were
suggestive of organie disease of the left cerebral hemisphere, although
not decisive. The extreme chronicity of the neuritis was its most
striking feature. Unfortunately I made no note of the condition
of the presence or absence of hypermetropia, but the degree and
charaeter of neuritis, especially the oecurrence of an extravasation,
can scarcely have been accounted for by hypermetropia.

Case  24.— Epilepsy ; vague cerebral symptoms ; optic neuritis ;
hypermetropia.*

Wt M., aged twenty-four. Father's two brothers epileptie. Patient’s
first fit at sixteen months old. The attacks continued for nine years, and
ceased from ten to fourteen, and then recurred at intervals of three to
twelve months. In 1873 he had an attack of neuralgia in the right side of
the face, lasting for a month. After another month he began to suffer
from severe pains in the head, upper frontal region, almost constant, but
with exacerbations accompanied by giddiness. These continued for a year
and a half, and then he had frequent sickness. When he came to the
Queen Square Hospital, in November, 1874, well-marked double optie
neuritis was found, the outlines of the dises being concealed ; swelling
moderate ; veins not much larger than normal ; centre of swelling more
deeply tinted than periphery. Moderate hypermetropia and frequent
attacks of spasm of theciliary muscle, Vision : The smallest test-type read
with either eye. No motor or sensory defect could be discovered. The
attacks commonly occurred in the morning, before breakfast. Aura

* Under the eare of Dr. Bastian, to whom I am indebted for permission
to publish the ease.
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visual, objects appeared floating before his eyes—sometimes sparks, some-
times such objects as are seen * after you look at the sun and cannot see
clear afterwards ;" sometimes such an appearance as is seen * when, on
a very hot day you see heat rising from the fields, only stronger, and on
the work.” It seems to get nearer and more intense, until he loses
consciousness : sometimes, however, it suddenly ceases without any loss
of consciousness. Oeccasionally he is conscious of a commencing pain-
ful eramp beginning in the right hip, and sometimes going down the leg
and the leg is jerked outwards; the sensation goes up the right side of
the trunk to the shoulder, and the arm feels dead and he eannot move
it, BSometimes the eramp goes from the shoulder to the right side of the
face. On stooping or blowing his nose, sparks readily appear before the
eyes. At night, when in the dark, if he thinks of any object, he fancies
he can see it quite distinetly. If, for instance, he were to think of green
trees or a certain house, it would appear before him, and he would see it
as plainly as possible.

During four months, in which he remained in the hospital, the attacks
ceased ; but the neuritis persisted, unchanged in any particular. After
leaving the hospital in April the attacks returned, On June 25 the
optic dises were clearer ; in the left dise the sclerotic ring was distinet
on the outer side; clsewhere the edge was obscure, and there was still
some swelling, The right disc was similar. The vessels were accom-
panied by distinet white lines.

In November the dises were quite clear, and the outline regular, In
the left there was a little disturbance of pigment near the edge. Vision :
R., 4; L., 3}

He was seen again in August, 1878, His dises were still clear and
normal, The attacks persisted similar in character to those described

above.
Resmargs.—The history of this ease, especially the family history and

the early commencement of the convulsions, suggested idiopathic epilepsy.
The localized commencement of the convulsions and the definite
visual aura, point to localized organic changes in the brain, although it
afforded no evidence as to their nature, whether coarse adneural, or
finer neural changes. The optic neuritis, although its presence commonly
affords strong reason for believing that there is coarse adneural disease,
in this case afforded less decisive evidence. Its moderate degree, slow
course, and its association with hypermetropia are, however, noteworthy.
In a neuropathic individunal, with cerebral irritation going on and
convulsive attacks frequent, it seems possible that hypermetropia assists
in the production of neuritis. The case presents many interesting
points of analogy with that last deseribed.

Case 25.—HMHemiplegia, probably from embolism : simple congestion of
aptic dises. (P1. 1.1 & 2.)

Troumas D)., aged thirty, admitted into the National Hospital for the
Paralysed and Epileptic, under my care, December 6, 1878. When
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thirteen years of age he had an attack of rheunmatic fever. Five days
before admission he fell unconseious: duration of unconseiousness un-
certain. On recovery, left hemiplegia was found. On admission there
was weakness of the left side of the face deviation of the tongue, and
complete loss of pewer in the left arm and leg. Sensation in the left
limbs was diminished. The cardiac impulse was diffused, and at the
apex there was a loud systolic murmur. Optic dises normal. After
admission it was found that there was some mental change. He was
generally asleep, and when awake often rambled in his talk, and his
answers to questions were not to be relied upon. The hemiplegia con-
tinued, anderapid wasting of the limbs was observed. On December 10
the left thigh measured one and a half inches less than the right, and
the left forearm one inch less than the right.

On December 19 there was still no improvement. Distinet ankle
clonus could be obtained on dorsal flexion of the foot. Both optic dises
now appeared red, the redness being uniform over the whele dise. The
position of the edge could be seen by indireet examination, but it was
not sharp (PL I. 1). In the upright image the edze could be seen
only on the outer side, elsewhere it was indistinet (Pl. 1. 2). The tint
of the inner part of the dise was the same as that of the adjacent
choroid. No striation or swelling could be perceived. The veins were
large, the arteries normal or a little above the normal size. There was
a zood deal of conspicuous white tissue about the vessels in the middle
of the disc. The changes were similar in the two eyes, but were most
marked in the right. December 27: No improvement in paralysis, or
mental state. Dises nearly the same. During the next month there
was no change. On February 4 the right dise continued in nearly the
same state, while the redness of the left dise was much less ; its outline
was distinet and its aspect nearly normal.

A few weeks later the congestion of the right disc lessened notably.
Subsequently, however, irregular pyrexia came on, the paralysis re-
mained absolute, and the wasting very great. In the beginning of
April heemorrhages, rounded with white centres, were found over hoth
retine.  The urine, previously normal, contained much blood and albu-
men. A week later fresh haemorrhages had oceurred, and distinet neuritis
had developed in the right eye, the left disc being normal. The patient
died on May 4. The right middle cerebral artery was obstructed by a
plug at its commencement. The corpus striatum (both parts) was
destroyed by softening. Traces of slight old meningitis were apparent
over both hemispheres. The spleen was full of infarcts. The kidneys
were ‘‘large white,” also with several small infarcts. There was
extensive disease of the aortic orifice, with uleeration, and vegetations
on the mitral valve.

Remangs.—The condition of the dises gpreatest on the side of the
cerebral lesion was an example of the rare condition of simple conges-
tion, probably the result of the irritative changesin the right hemisphere
of which the rapid wasting of the paralvsed limbs was also evidenece,
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or of irritation communicated from the contiguous embolism. The
subsequent retinal hemorrhages were apparently unconnected with the
cerebral lesion, and due to the blood state. They resembled those
which have been found in malignant endocarditis much more than
the hwemorrhages of renal disease. The occurrence, with them, of
distinet neuritis on the side of the cerebral lesion is of great intevest.

CasE 26.— Very chronic optic neuritis ; obscure cerelbral symptoms ;
hypermetropia.

Mrs. T., aged thirty-five, married, came under my carein 18753, at the
National Hospital for the Paralysed and Epileptic, on account of attacks
of headache, frontal and wvertical, and vomiting, from which she had
suffered for four years, having commenced three days after a confinement,
The headache was often aceompanied by violent sickness, which rather
ageravated than relieved the pain. When first seen there were no
symptoms indieative of local brain disease, but an ophthalmosecopic
examination showed marked optic neuritis, equal in the two eyes. A
careful drawing was made soon after she first came under treatment.
The outline of the right dise was entirely concealed by a greyish swelling,
of slight prominence, the peripheral part grey and striated, the central
part redder and stippled. On the right side was an area much paler than
the rest. The distension of the veins was slight, but most of them lost
their central reflection as they curved down the sides of the swelling.
The arteries were of nearly normal size. At the point of their emer-
gence in the centre of the papillwe both veins and arteries were concealed,
and one artery was surrounded by white tissue.  One vein presented
conspicuous antero-posterior curves beyond the edge of the swelling.
Refraction; considerable hypermetropia; vision, each 1}. The pain was
never excited by use of the eyes. The appearance of each dise was
similar.

A year later (July, 1876) there was scarcely any change in the appear-
ance of the dises, The swelling was, however, slighter, and the outline
could be just perceived. The catamenia had beecome regular and the head-
ache less, but attacks of * giddiness ”’ oceurred, two or three weekly; she
would tremble and then see objeets double, one image being above the
other. On several occasions she felt weakness in the right arm, lasting
only a few minutes ; onece accompanied by weakness in the right leg. At
this time she was three months advanced in pregnaney, and she was not
seen again until some time after her confinement. A week before con-
finement she had an attack of sickness and severe pain in the head, with
weakness in both legs, so that she had to be lifted in and out of bed.
This gradually lessened after her confinement so that in six weeks she
could walk alone. She also gave an account of loss of sensation in the
left arm and leg. When seen, however, in May, 1877, all these symptoms
had passed away. In the right eye the dise had eleared but was still
too red: there was no swelling and no striation ; the outline ecould be
seen all round but was not sharp on the inner side. The veins were still
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a little tortuous. The left eye presented nearly the same appearances,
and the tortuosity of the veins was still marked ; the one especially
forming a distinet corkserew curve just beyond the edge of the dise. In
November, 1877, the appearances were nearly the same: headache was
rather more troublesome, but there were no fresh symptoms of intra-
cranial disease, Since then the dises and symptoms are unchanged.

Remarks.—The case may be grouped with Cases 24 and 25, as pre-
senting very chronic optic neuritis, associated with vague cerebral
symptoms, in themselves suggestive rather of * functional” than of
“organie” disease. Here, as in Case 235, the existence of considerable
hypermetropia raises the question of its possible joint dependence on the
ocular and cerebral eonditions.

Case 27.— Vague cercbral symptoins;  headache and vomiting ;
photopsy; sudden amanrosis; double optic newritis ; death; no tumour
but minute changes in braim.* (Plate XV, Figs. 4, 3, 6, & 7.)

HexrierTa 8., aged thirty-four, gave a history of pain in the head
for many years; no evidence of syphilis. After two miscarriages early in
pregnaney, she had (aged thirty-three) an attack of severe vertigo, with
momentary unconsciousness, followed by other similar attacks, and ocea-
sional vomiting. She also complained of ** dark shadows coming over her
eyes,” and noises in her ears. At times she could scarcely see, and oceasion-
ally, while thus sightless, she had subjective impressions of light. Three
months before admission, after an impression of brilliant light, her sight
suddenly failed, and she became permanently blind. On admission there
was no evidence of local brain disease, but marked double optic neuritis
with great swelling, and extreme tortuousity of the veins, A few days
later, an attack of very intense pain in the head came on, increasing,
with frequent vomiting; her temperature was 98-4° to 994", On January
10 her head was actually steaming, and from this time she gradually
sank, becoming comatose, and dying on Janunary 12, the general venous
congestion before death being extreme. Dr. Sutton found at the autopsy
no change in brain or membranes, except intense venous congestion, the
condition of all the organs of the body. Microscopical examination showed
distinet morbid changes. In the convolutions the spherical nuclear bodies
were much more numerous than normal, and the pyramidal ganglion cells
less so. In places nuclear bodies were surrounded by pale protoplasm, and
in some spots were ageregated in groups, ten or twenty together, and then
very little protoplasm could be seen around them. They were most
abundant in the second and third layers of the convolution. The
neuroglia was unduly granular, and in places apparently broken down.

The backs of the eyes were sent to me for examination, and their
condition, after preservation in Miuller's fluid, was as follows :—

Eye 1.—The optic nerve entrance is the seat of a swelling of moderate

# In the London Hospital under the care of Dr, Hughlings Jackson ; case
published, ¢ Oph. Hosp. Rep.” viii. p. 445.
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prominence, which extends on each side beyond the edge of the dise, and
then gradually subsides to the retinal level. The subsidence is so
eradual that it is difficult to measure its diameter ; it probably is about
the J;th of an inch. There is a central depression with rather steep
sides, the bottom of the depression being -l.th of an inch below the
highest portion of the swelling, The greatest thickness of the latter is
opposite the edge of the choroid, and there amounts to ;-th of an inch.
The ventral vein and artery are both large, the vein especially; they
show no trace of constriction in passing through the selerotic ring (Fig. 5).
They divide close to the bottom of the central pit. Soon after its division
the branches of the vein show distinet narrowing within the substance of
the swelling (Fig. 4). Section of the swelling shows that it is infiltrated
with small round nucleus-like bodies, 2 to ;L. inch in diameter, which
are aggregated densely in the neighbourhood of the vessels. They are
scattered among abundant delicate fibres of connective tissue, which
compose the chief bulk of the swelling, and course in various directions.
Numerous small vessels exist throughout its substance, and many of the
connective-tissue fibres are arranged concentrically around these. Others
arve distinguishable only by their direction and wavy character from the
nerve fibres, which may be traced uninterruptedly through the swelling.

The retina on each side is pushed away from its normal place of com-
mencement, being 1.th of an inch on each side from the edge of the
choroidal ring. For a little distance it is greatly thickened, measuring
-;th of an inch in thickness at its commencement. The inereased thick-
ness depends chiefly on thickening of the inner and outer nuclear layers,
the molecular layers being much narrowed. The nuclear layers present
only a dense aggregation of such round corpuscles as those alveady
deseribed, and which resemble those normally constituting these layers.
The layer of nerve fibres is also thickened, and contains similar nnelei.
The retina farther outwards gradually assumes perfectly normal
characters.

The optic nerve contains many similar corpuscles, some agoregated
along the vessels, others lying between the bundles of nerve fibres, others
scattered through these bundles. They are more abundant just behind
the selerotic than farther back, but are at present in about equal
numbers throughout the whole length of optic nerve received (Figs.
6 and 7). The section of the bundles shows a granular appearance, the
nerve fibres being less distinet than nusual, but there are no other evidences
of degeneration. The amount of connective tissue between the bundles
is not noticeably inereased. That in the inter-vaginal space is, however,
very abundant, the trabecul® being numerous and thick. There was
no distension of the sheath.

Eye No. 2.—The appearances of this dise, retina, and optic nerve
are essentially similar, except that the amount of sweiling is rather
less. The height of swelling above the level of the choroidal
ring 18 4';th of an inch on the side on which the swelling is greatest,
and rather less on the opposite side. The commencement of the
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retina is not displaced outwards so far as in the other eye. There is the
same infiltration of the new connective-tissue and of the nerve-fibre layer
with minute nuelei.

Remarks.—The ease is of great interest as a demonstration of the
occurrence of optic neuritis in association with histological changes in
the brain (chronic cerebritis ?) very similar to those found in the trunks
of the optic nerve, and which, in the latter, must be regarded as evidence
of a * descending nenritis.,” The appearances during life were pronounced
by a skilled ophthalmie surgeon (Mr. Couper), to be those of the “choked
dise,”” The anatomical condition shows that the * choking” occurred
in the substance of the inflamed papilla.

Case 28,— Lead poisoning ; mental disturbance ; double optic neuritis ;
recovery.®* (Pl. VIIL. Fig. 6.)

J. 5., male, aged forty-five, employed occasionally in lead works
for four years, but often not more than three days in a month. Three
wecks before admission got regular daily employment at the works.
Three months before admission had an attack of lead colie, during
which he beeame ¢ light-headed.” He was ill seven weeks with the
attack, and it left him very drowsy, so that he would fall asleep at his
meals, when he came home at night, and sleep the whole evening and
night. He went through his work mechanically; seemed gquite an
altered man after the attack. ¢ Had not drunk a drop” for months,
owing to his having a stricture. Three weeks before admission he
commenced regular work, and continued at it until February 14, when
he stayed at home on aceount of pain in the back; he had no vomiting
or constipation. He went to work next day, but came home in the
evening very ill. He had been vomiting all day, and the pain was so bad
that he could not keep in any one position for more than a few minutes,
On the following day, February 16, 1878, whilst at a chemist’s, he was
seized with a fit, and was brought home in a cab, quite unconscious of
his surroundings, and talking incoherently. He was brought to the
London Hospital the same day, and had a fit (according to account
furnished, chiefly right-sided) on his way to the hospital.

On  admission, he was semi-collapsed, and quite unconsecious; he
vomited frequently. He rallied after some hours and then talked
incoherently. He was an anwemie, slightly wasted, but well-built
man. His gums were very anwmmie, and there was a well-marked
blue line at their junction with the teeth. No disease in thorax or
abdomen. Urine contained no albumen.

He had another fit the day following his admission, and again on the
25th and 28th. That of the 25th, watched by Dr. Newton, the
assistant, was bilateral. His mental state was most peculiar. He
was drowsy and indifferent usually, but when roused up would reply to

* In the London Hospital under the carve of Dr, Stephen Mackenzie, whom
I have to thank for permission to see the case, and for the notes.
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questions. He did not in the least know where he was, As I noted at
the time, “ his mental condition is like that of the jolly kind produced
by aleohol, He is quite good tempered, and whilst he has most in-
distinet ideas as to where he is and about things in general, some of his
replies have a repartee-like smartness,"”

Six days after admission an ophthalmoscopic examination was for the
first time obtained, and then with difficulty. The dises were swollen,
and had a translucent appearance as though wdematous; the margins
were lost, and the surrounding retina infiltrated. No hwmorrhages
were then seen.  On the 25th the exudation into, and swelling of, the
dises were greater, and a few hemorrhages were seen at the margin of
the dises. The arteries were now noted to be rather small, and the
veins enlarged and tortuous. From this time till about the middle of
April the dises remained much swollen and had a halo of flame-shaped
hemorrhages around the margins (Pl. VII. Fig. 6). The hemorrhages
in many cases were immediately upon or surrounding small vessels.

His vision, owing to his mental state, could not b accurately tested,
but it was considerably impaired, and he seemed to have visnal illusions.

Under the influence of iodide of potassium all his symptoms gradually
passed off. He eventually completely regained his mental faculties, his
sight improved, the hemorrhages disappeared from his fundi oculorum,
and the swelling of dises and retine greatly subsided, so that the
margins of the dises could be seen, and the course of the vessels could
be much more clearly traced.

I sent him to a convalescent institution for a month, and at the end
of that time (May 31) he returned to show himself. 1 then noted—
¢ No heemorrhages visible in retine : swelling of dises quite subsided.”

His urine was examined many times. The specific gravity varied
from 1020 to 1025 : the daily excretion of urea was natural. Albumen
was never present.

CASE 29, —Tntense newro-retinidis (idiopathic 2) in chlovosis ; recovery
with damage to retina simulating albwminurie vetinitis, (Pl VIIL
Figs. 1 & 2.)

ErrzaserH B., aged eighteen, a pale, chlorotic looking girl. Family
history irrelevant. No evidence of syphilis. For many years subject to
headaches; health otherwise good. For three months(since amental shock)
occasional giddiness and morning sickness. On June 30, 1876, and for the
next three days had constant nausea and frequent vomiting. Admitted
into University College Hospital July 3. Before admission fundus oculi
had been examined by Mr. Tweedy (who had been treating her for some
defective accommodation) and found normal. Urine free from albumen,
The sickness ceased in a day or two, but there was some faintness and
riddiness. These lessened on rest, and the gastric symptoms disappeared.
On July 14 she was discharged apparently well. On July 18 she applied
again to Mr. Tweedy on account of considerable failure of sight, and he
found intense optic neuritis. She was readmitted on July 21 under

L0}
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my care. Fach disec was concealed (as in PL VIIL 1) by a large pale
swelling extending more than half way to the macula lutea, mottled with
white and pink areas; a little redder where the vessels converged than
elsewhere. The edge of the swelling steep. The veins were partly con-
cealed in the surface of the swelling, but enormously distended. Several
heemorrhages in its margins. The right disc was concealed by a swelling
of similar characters but of still larger dimensions, especially on the
outer side, where it ended suddenly and steeply. Surface pinkish grey, -
mottled with whitish areas and small extravasations, Near its temporal
margin, adjacent to the yellow spot, were many white flecks, resembling
closely those found in albuminurie retinitis, V., R. No. 19 Jiger; field
limited peripherally, especially upwards and inwards ; loss of all colour
vision except for red. L. No. 15 Jiger; loss of colour vision for yellow
only—the others recognized at once. The headache was severe; referred to
the vertex and back of the head. No vomiting. No motor or other nervous
symptoms. Blood: no inerease of pale corpuscles. Urine: still no
albumen. lodide of potassium was given. For a day or two there was
a slight improvement in sight ; ophthalmoscopic signs unchanged. July
26,—Vision, R. ; L. % (Snellen). She recovered vision for blue
and green with the right eye, that for yellow remaining lost.

On July 28 sight became much worse. K. g; all perception of
colour lost. Left -}, perception of green lost as well as yellow.
Mercury was added to the iodide. July 29.—V., R. &5; L. 4%
July 30.—R. -4-; L. 3}z (Snellen); condition of dises unchanged, but
there were more hemorrhages. August 4.—Right eye; inflamed area
and distension of wveins nearly the same. Arteries smaller; most
were mere threads. Here and there the retina beyond presented a
whitish reflection behind the vessels. Towards the edge of the swelling
the opacity of the retina looked like a granular cloud, in some places
striated. The sudden ending of the swelling towards the macula
continued, and beyond it the white flecks were larger and stellate in
arrangement.  Vision qualitative only, R. J%. On August 7 more
extravasations were noted and greater concealment of veins. No improve-
ment having taken place on iodide and mercury, mxx. doses of tincture
of perchloride of iron were substituted. On August 9 vision had improved ;
L. V. = J; (Snellen), and yellow, red, and green distinguished, but not
blue. On August 11, L. V. = - (Snellen), and blue perceived in
addition to the other colours. R. still qualitative vision only. No fresh
hemorrhages, and vessels rather more distinet.

From this date there was little change till August 21, when she
complained of a constant light before her eyes and momentary attacks of
darkness, and as these passed off she saw colours—blue, red, green, &e.
Swelling of discs rather less, and in the right eye at the macula lutea
the converging lines and spots more distinet, the edge of the swelling
having receded to a group of h@morrhages midway between the centre
of the swelling and the macula, the intervening space having a dark
granular look. To the nasal side greyish white lines and areas appeared,
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considerably beyond the original limit of the swelling, and especially
along the vessels and sometimes concealing them ; soft-edged, some
flocculent. Similar spots and areas in each eye. The large veinson the
dise daily becoming more distinet.

On August 29 still further subsidence was noted. In the right eye the
outline of the disc could be dimly seen, surrounded by a greyish-white
area, ending, in some places, suddenly, in others, gradually, and from
its margin whitish areas extended along the retina, especially upwards
and inwards. The perimacular spots persisted; veins not more than
half former size : arteries still small, but larger than before. Vision
qualitative. Rather more swelling in left eye than in right, but dise
visible, Beyond the steep outer edge was a little choroidal atrophy.
Attacks of darkness less frequent, and no chromatopsy. The headache
continued, and there was some deafness in the right side. Urine and
temperature always normal. The iron was continued until she left the
hospital, in the beginning of September; V. Jy L.

September 15.—Much trontal headache continues, more on the right
side than on theleft. Hearing: R. }, L.normal. Right eye (P1. VIIL. 2):
outline of dise soft ; nowhere any indieation of selerotic ring ; still slight
prominence ; arteries and veins both small ; an artery passing upwards,
still a mere thread; around the disec the retina has a grey tint, and
several veins are lost to view for a short distance; the scattered pale
areas and perimacular flecks continue, and above this group are many
other spots, somewhat soft and apparently behind the vessels ; vision 0.
Left fundus similar in chief features; V. 'y Jiger, considerable con-
centric limitation of field.

October 10.—Headache continues ; some superficial tenderness at the
back of the head ; no sickness. Vision: Left, same; all colours recog-
nized except green. Retinal changes less. Right optie dise clear, but
edges still not sharp; dise dull-white, with ¢ filled-in " look and dis-
tinetly prominent. Vessels same as in last note; greyish granular look
around the dise, most marked on outer side, where the appearance is of
a stippling of white and red. Vessels in this part all accompanied by
whitish lines. Further out the white spots are less numerous, but still
very distinet in all directions. Some pale lines ramify, as if marking
the position of large choroidal vessels. The group of rods and spots
radiating from the macula lutea is still very conspicuous. Qualitative
perception of light in a small part of outer half of field. Leit eye:
appearance similar; the ramifying pale lines even more distinet than in
the other eye. V. same; all colours recognized except green. October 25.
—More pain in head (severe catarrh). Discs clear, even sharper. The
jrregular white patches are resolving themselves into white dots and
granules. Sight same. November 14.—Less headache of late. Outlines of
dises sharp, but “filled-in" look persists ; appearances otherwise the same.

During the next two months the headache continued, and there was
little change in vision. On January 8, 1876, many of the white spots
had disappeared, but the larger remained, and those around the macnla

U 2
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had undergone little change; the vessels still very small, and dis-
tinctly smaller in the right eye than in the left. On February 20 the
discs were noted to be becoming grey—the sclerotic ring eould just be
seen ; the white spots still wisible, and the vessels near the disc were
still accompanied by white lines., April 10.—Less pain in head.
Right eye, no improvement in sight; left, No. 18 Jéger. Right dise
greyer than left; white spots mueh less numerous, chiefly about the
macula, :

Throughout the summer the pain in the head continued. No objective
nervous symptom presented itself ; vision remained just the same. Slight
diverzent strabismus came on, apparently due to the blindness of the
right eye; no paralysis of movement. On December 21 the edges of the
right disc were a little uneven, with some irregular pigmentation. The
white spots around the macula had disappeared, but there were two white
lines between it and the dise, parallel to the edge of the dise. The left
disc was less white and presented no pigment. Vision, R. 0.; left, No.
19 Jiger. The patient was seen again at intervals during the next six
months, but presented no change. At no time was there any definite
symptom of eentral nervous disease, and at no time the faintest trace of
albumen in the urine.

REMARES.—This ease must be called neuro-retinitis, but the retinal
aftection was secondary to that of the papilla. There was no general
retinitis. The entire absence of any symptoms of brain disease seems
in such a case, observed during so long a time, to afford grounds for
excluding its existence, especially when the degree and rapidity of the
intra-oeular changes are taken into consideration. The latter differed
from the neuritis of intra-cranial disease in its degree, in the wide
extent of parenchymatous retinal changes, and also in its extremely
rapid, almost foudroyant, course.

No evidence to justify an association with syphilis could be obtained,
and the failure of anti-syphilitic treatment was conspicuous. The case
must apparently be regarded as one of idiopathie neuro-retinitis
oceurring in a chlovotic girl. It is interesting in a medical aspect
chiefly in the contrast which it presents to the characters of neuritis
from intra-cranial disease. The nearest approach to it which I have
seen from cerebral affection is the condition shown in P1. VI. Fig. 1, but
the lateral extent of the neuritis, and the amount of parenchymatous
retinal change, are far less. The case is also of great interest on account of
the resemblance of the results of the retinal change to the aspect of
the fundus in albuminuric retinitis. The white spots often seen in the
adjacent retina in subsiding neuritis, such as are shown in Pl. VL.
Fig. 3, and which sometimes puzzle the observer, are here grouped just
as in the nephritic form, while the diffuse change inereased the re-
semblance. The distinctions depend on the granular aspect of the
diffuse pallor, on the absence of hemorrhages such as are so common in
the renal change, and especially on the distinet evidence the dise
presents of a recent intense inflammation.
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Case  30.—Sudden  cerebral  lesion  causing left  hemiplegia, and
persistent loss of sight of the left eye, and of the left half of the right
Sield.*  (PL. 11, Fig. 5.)

Hexry (. B., aged fourteen, at eight years old fell off a wall and
fractured his skull. The accident was followed by delirium, but no
convulsions. Three months afterwards, at St, Bartholomew's Hospital,
a piece of depressed bone was raised by Sir James Paget.  (There is now
a soft depression in the upper part of the right side of the frontal bone,
close to the corenal suture, an inch in diameter.) He returned home
apparently well, but suddenly, a year after the accident, he had a fit
after which the left side became paralysed and the left eye blind. The
fits recurred frequently, and have continued ever since.

State on admission.—An intelligent but mischievous boy. The left
leg is not strong, but he can walk well. The left arm is much weaker
than the leg. It can be moved freely but with little power. The limb
~ is much thinner than the other. When his attention is not directed to
it, the hand is still ; hanging by his side. When any attempt is made
to move it, or even his attention directed to it, involuntary spasm comes
on in it, the wrist being over-extended, the fingers flexed at the
metacarpo-phalangeal, extended at the other joints (interosseal position),
and the thumb being pressed against the first finger. Occasionally,
even when in spasm, the distal joints of the fingers are flexed. There
is no rigidity of the arm, and no weakness of the face or tongue.

Eyes.—Left pupil dilated; reacting very slightly to light. Very
slight perception of light. Optic disc, greyish atrophy with normal
vessels, having the appearance of simple atrophy (see P1. II. Fig.
5, and description). Right eye: loss of left half of field of wvision,
as in the diagram (Fig. 13, p. 59); disc pale; only the inner segment
reddish, the outer being pale, but not nearly so grey as the other eye.
No apparent * filling up” of the dise. Choroid a little disturbed near
the edge.

REsmarks,—The interest in this case arises from the eircumstance
that a sudden cerebral lesion eaused the left hemiplegia and the
peculiar affection of vision. There was no appearance of previous
neuritis, and the suddenness of the loss of sight (synchronous with the
paralysis) and the hemiopic defect in the right eye, both point to the
probable cause being cerebral lesion. The only theory on which the
affection of sight can be explained is that of Charcot, which supposes
the hemi-decussation in the chiasma to he supplemented by another
farther back, so that each eye becomes represented in the opposite hemi-
sphere, although only half of each eye is represented in each optie tract.
Charcot’s theory is still a hypothesis only, but it is noteworthy that on
this theory a lesion about the right corpora geniculata, so extensive as
to destroy the fibres which come fiom the right optic tract (and the
right halves of each retina=left halves of the fields) and also to

* Published in a paper on ** Athetosis,” ¢ Med.-Chir, Trans.” vol. lix.
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destroy the decussating fibres supposed to come by the corpora quad-
rigemina from the left optic tract, would give precisely the condition
present in this case, the only optic fibres undestroyed being those from
the inner half of the right retina (outer half of field) which pass by
the left optie tract to the left hemisphere. It is almost impossible to
conceive that the affection of sight could have resulted from damage to
the chiasma, since a lesion there, which destroyed all the fibres of the
left optic nerve and damaged one half of the right, would affect the
inner half of the nerve and therefore the nasal half of the retina and
the temporal half of the field, 7.e., that half which in the patient was
unaffected. Moreover, damage in such a situation would not explain
the cerebral symptom. A lesion so placed as to explain these (probably
involving, or beneath, the lower part of the parietal lobe and angular
gyrus) could hardly be the direct effect of the injury which occurred
some time previously, but must have resulted from some secondary
changes set up by the aceident. (Compare Case 4.)

Case 31.— Right facial paralysis ; afterwards paralysis of the lefi
optic and motor nerves of orbit; slow grey atrophy of left optic dise.
(Pl. II. Fig. 3.)

Harrier 8., married, aged fifty-nine, came under my eareat the National
Hospital for Paralysis and Epilepsy, in March, 1874, for facial palsy.
There was no family history of neuroses or personal history of syphilis,
except that one child had been born dead at the full time without any
known cause for its death. She suffered much from rheumatism,
apparently due to living in a damp locality —not, as afterwards appeared,
capable of being improved by anti-syphilitic remedies. Much neuralgia
in right side of face for three winters. The facial paralysis came on
after exposure to a draught. It had the ordinary characters of rheumatie
faecial paralysis from pressure on the nerve, severe in degree, with degene-
rative reaction in nerve and musele.

A year and a half later, after exposure to cold, she suddenly had severe
pain about the left frontal and temporal region, followed, in a few days, by
loss of sight of the left eye, and compiete paralysis of all the museles of
the left orbit; ptosis, immovable eye, and moderately dilated pupil. She
was admitted into the hospital and treated by blistering, lodide of
potassium, and sulphide of potassium. The power over the orbital
muscles gradually veturned, but in spite of all treatment, not even
perception of light was regained in the eye. The optic disc was at first
well coloured and similar to the other, both being much more deeply
tinted than the average. The disec was frequently examined but never
presented any trace of inflammation. Three months later, July, 1875, the
right dise had a deep central eup in which, however, the lamina eribrosa
could not be seen. The outline was normal, sharp, with a very distinet
sclerotic ring, the surface fully tinted, the veins rather large, but the
arteries of moderate size. Vision: presbyopia; reads 5! Snellen with
convex glasses (+ 12).  The left disc was still red, but a little greyer
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than the right, with a large central cup, at the bottom of which the
lamina eribrosa was distinet. The veins and arteries were the same size
as the other eye. In August this dise had become considerably greyer
than the other, the cup deep, but the vessels presented little change. In
the following October she was much troubled with neuralgia in the left
temple. The ocular movements remained uniform. The sight and
appearance of the right eye were the same. In the left eye the reddish-
grey of the disc was replaced by a bluish-grey tint. The sclerotie ring
was rather more distinet than in the other eye, the arteries very slightly
smaller ; the veins of normal size.

In 1876 she had much general rheumatic pain and also swelling of
some of the joints. In August both optic dises had the same appearance
as above described ; in the left the grey tint of the outer portion of the
disc had a grmuhr look and passed gradually at the slope of the cup,
into the grey mottling of the lamina eribrosa (P1. I1. Fig. 3). Through-
out the following winter there was still much neuralgia. In May,
1876, the left eye commonly diverged a little from the other, although
its movements were normal. The optic disec was in precisely the same
condition. The slightest possible quantitative perception of light had been
regained. The only fresh symptom was an occasional attack of eramp in
the right side of the neck and right side of the tongue. She was again
seen in February, 1877, but her state was unchanged except for some
rheumatie thickening in the metacarpal joints of the left hand.

Remangks. —The paralysis of several cranial nerves is rare, except as
the result of syphilis, but is sometimes due to ¢ rheumatic” inflammation.
Here the evidence of syphilis was not strong and specifie treatment had
no effect on the paralysis of the optic nerve. On the other hand, the
evidences of rheumatism were very marked and persistent, and sugg L‘éiﬂd
simple and not syphilitic rheumatism. But whatever may have been
the pathological nature of its cause, the loss of sight of the left eye was
almost certainly due to a lesion at the back of the orbit, involving all the
motor nerves of the orbit and the optic nerve, diminishing, and allowing
the motor nerves to recover, while the optic nerve remained permanently
damaged, either because its fibres were less capable of recovering from a
given damage, or because the constriction of the nerve at the optic
foramen by the bony ring, rendered the damage to it from a rheumatic
swelling around it more considerable, just as the facial nerve so often
suffers gravely because its narrow canal exposes it to dangerous pressure
from slight perineural effusion.

The course of the affection shows that the nerve may undergo atrophy,
from a post-ocular pressure, slowly, without any trace of neuritis, and
that the aspect of such atrophy may be iudistinguiﬁlmble from that of
spinal disease. The extremely grey tint is perhaps to be associated with
the considerable vascularity of the dise which was the normal condition
in this patient.
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Cask 32.—(irey atrophy of right optic nerve ufter a fall on right side
of head ; unusual affection of eolowr vision.

Mr. €., a farmer, aged forty-six, eight months before being seen,
had a heavy fall when riding at a gate, was stunned for some hours, and
then had great pain in the head. Hisface became swollen, and when the
swelling subsided he found that he could not see with the right eye.
He had great pain in the right shoulder, and when this subsided
he found that he could not move the right arm. When seen he had
evidently injured the circumflex nerves; the deltoid, supra-spinatus, and
infra-spinatus, being powerless and wasted, without a trace of faradaic
or voltaic irritability. The left optic dise was normal, but full-eoloured.
Vision normal. Right optic dise grey, with a faint red tint; exea-
vation deep; lamina cribrosa conspicuous; edge not quite regular,
with a little pigmentation; outer half of dise mueh paler than
inner half. Vessels small; veins not more than two-thirds the size
of those of the other eye, but arteries still smaller, only half the
size of the narrowed wveins. V. o ; no colours recognized, except
green indistinetly. Field, defeet below, but not much limitation in
other directions. During the summer, vision improved to 4. Six
months later there was a slight trace of reaction to be obtained in
the paralysed muscles (voltaism having been regularly applied). A
yvear and a half after the accident, vision of left eye had improved
to 1; green and brown instantly recognized ; blue (every shade) always
called green (though recognized instantly with left eye) ; red recognized
in large objects, not in small.  Ophthalmoscopie appearances unchanged,
except that the red tint is searcely visible, only the grey being present.
Six months later, optic disc same, but vision=2% oceasionally—* in
flashes and gone again.”

REeMarks.—-The loss of sight was clearly the result of injury to the
optic nerve, whether direct or by orbital inflammation there was no
evidence to show. The narrowing of vessels without signs of inflam-
mation in the dise suggests retro-ocular neuritis. The form of affec-
tion of colour-vision is another instance of the irregularity of the
loss which oceurs in inflammatory affections in comparison with that
which accompanies primary atrophy.

CAsE 33.—Atrophy of optic nerves in early stage of locomotor afaxyy,

James C., aged forty-three, a gasfitter, admitted into the ophthal-
mic ward in University College Hospital, by Mr. Wharton Jones, who
afterwards kindly transferred him to my eare. Family history of epilepsy.
At seventeen years of age a slight venereal sore, not followed by
constitutional symptoms. A year before admission, patient’s sight began
to fail rapidly. In about six months he had become quite blind, and
on admission he could not perceive light in either eye. On examination
grey atrophy of both optie dises was found, the vessels being of good
size, the dise hollow, its surface mottled with grey.  No nervous
symptoms were obtrusive; the patient walked about the wards without
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more difficulty than a blind person usually manifests. But closer
questioning and examination revealed very distinet ataxic symptoms.
He had slight paralysis of the left third nerve; the eyelid was lower
than the right, and the internal rectus was weak. There was also slight
weakness of the right superior rectus. In walking, he raised the feet a
little higher, and brought them down a little more suddenly than natural.
Sensation to touch and pain were normal in degree, but sensation of heat
was distinetly interfered with ; he thought that hot bottles were cold and
cold hottles applied to the feet were hot. He had occasional * tearing
pain in his legs, coming on suddenly, lasting a minute or two, and
making him feel as though he could not stand, and these pains had been
felt occasionally for five years. He also had oececasional sudden, brief,
sensations of coldness and weight on the legs. Sexual power and desire
lessened and disappeared a little before the commencement of the ocular
trouble. (The state of his patellar tendon reflex was not noted.)
REmarks.—His condition was clearly that of the early stage of loco-
motor ataxy with early and disproportionate affection of the optic nerves.

Cask 34.— Repeated fransient attacks of amblyopia, followed by optic
nerve atrophy ; weakness in legs of similar mode of onset (lateral
sclerosis ?)

Troaas A., aged forty-five, married. No distinet history of syphilis,
but at 31 he had a sore on the penis, followed by a suppurating bubo.
At 36 the sight of the right eye failed, but recovered under treatment, at
Moorfields. Two years later it failed again and recovered a second time,
so that he could read the smallest print with it. A year and a half ago
(aged 43), it again failed, and did not subsequently improve : soon after-
wards the sight of the left eye became impaired, in consequence, he
maintained, of the instillation of atropine. At 41 the left leg gradually
became weak, and recovered after a few months. At 42 the right leg
became ‘‘shaky ™ and then improved. The weakness returned, a year
later, at 43, and again, a year ago, at 44. During the last nine
months both legs had been getting weak.

When seen, in November, 1876 (having been formerly under my care
and sent back to me by Mr. Nettleship), the arms were strong, but the
grasp a little shaky. He could walk, but not far. Resistance to passive
movements of the legs fairly strong. Some difficulty in co-ordinating
movements—unable to stand with feet close together. Closure of eyes
made a little, but not much, difference. No defeetive sensation to
touch, but slight defect in each leg to pain. Marked exeess of reflex
action ; tickling or pricking either sole causes an attack of clonic spasm
in the leg—about half a dozen jerks. Knee-reflex excessive in each leg ;
ankle-clonus can be obtained, but is brief, soon ceasing. No defective
power over sphincters. Todide of potassium and ealabar hean were given,
and two months later he could stand with the feet close together, and
eyes shut. Sight and optic discs about the same.

REmanks.—The symptoms were those of ¢ lateral sclerosis’ of the

- &
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cord, with a slight degree of posterior sclerosis. The occurrence of
atrophy of the optic nerves in assoviation with lateral selerosis, is rare.
In this case the failure of sight and the leg weakness corresponded,
in a remarkable manner, in their mode of onset; several attacks, with
recovery, preceding the permanent condition.

Case 34a.— Disseminated selervosis ; atrophy of optic nerves.*

Maria R., aged twenty, general servant. Mother, and mother’s
father and sister all suffered from epilepsy. The patient was never very
bright or strong. In March, 1876, catamenia ceased, and it was noticed
that she often dropped objects, and staggered occasionally, and that her
speech was thick. She complained of giddiness; these symptoms were
slight at first, and gradually increased. In January, 1878, she was an
in-patient at the National Hospital for the Paralysed and Epileptie, with
weakness in the legs, unsteadiness of gait, some coarse tremor of limbs
on movement, and some mental weakness. These rapidly inereased for
some weeks, and then lessened. She improved very much in May, at the
eountry branch of the hospital, at Finchley. From June to December,
1878, she steadily got worse.

Readmitted, April 1, 1879 (under the care of Dr. Radecliffe). A dull,
apathetie girl, taking little interest in things, but often answering
sharply. Memory and intellect generally very deficient; will sit over
a book all day long without turning a page. Nevertheless, answers
questions accurately and with fair readiness. No delusions. She
generally sits with head bent forward, and when it is at rest it is per-
fectly still. If she moves her head in any way, as long as the museular
action continues, there is slight irregular shaking of the head. When
she opens her mouth, there is tremor of the lower jaw, and the masseters
can be felt vibrating. The tongue is protruded with a slight jerk, and
is tremulous, the tremor being due to the genio-glossus and to the
intrinsic musecles. When looking straight before her, the eyeballs are
still ; if she looks up or down there is slight nystagmus, and if she looks
to right or left, this hecomes considerable.  Articulation is distinet, buf
syllabic and jerking. Her arms are perfectly still when at rest, but
every movement is accompanied by coarse tremor, not, however, suffi-
cient to prevent her from slowly feeding herself. Power deficient;
grasp, R. 22 kilogrammes; L. 24 kilogrammes. Legs, moderate
power—can just stand alone ; when at rest, they are still ; when moved
they are the seat of jerking tremor, and the movements are irregular
when she stands; the jerking tremor involves all the muscles of the
legs and the whole body jerks. Knee reflex excessive; no ankle-
clonus.

Sensation in limbs normal. Special senses intaet, except sight.
Pupils equal; medium size. Both eyes slightly myopic (2-5 dioptrics).
Left optie disc, outline clear; temporal half, fairly rosy tint—perhaps

# Reported by Mr. A. E. Broster.
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a little paler than normal, nasal half uniformly grey. Vision, 1 ; colour
vision, normal. Right eye: disc clear, outline a little irregular ; whole
disc grey, no rosy tint in any part ; central cup large and deep ; vessels
normal. Vision, .. Colours recognized accurately, except green,
which is called red or brown. She confuses grey with green in Holmgren
Test 1., but matches the strongly marked greens very well. But when
asked what colour it is, she calls the light green yellow, and the dark
green brown or red. DBut with the left eye she at once names the greens
quite accurately.

CasE 35. — Aecute tuberculosis ; tubercles of choroid.* (Pl XIIL
Figs. 1, 2, & 3).

The patient was a girl, aged seven years, who died a few hours after
admission into the Children's Hospital. The child’s mother and mother's
father had died of phthisis. There was a history of cough for some years,
and of fever, delirium, and headache for a fortnight, without diarrhea.
When admitted the child was prostrate, with a temperature of 101°, furred
tongue, offensive breath; no abdominal symptoms, or eruption ; mucous and
sonorous rales throughout the lungs, but not enough to account for the
considerable dyspneea which was present. No strabismus; very active
delirium, getting up and tearing screen with mouth, saying she saw cats.
Subsequently, left-sided convulsions came on and continued until
death. The urine contained a trace of albumen, and gave a marked
indican reaction. Ophthalmoscopic examination diffieult: dises quite
normal, but in right fundus, internal to the optic nerve, a shining white
defined patch was noted, with some pigment in the margin.

At the autopsy the lungs were crammed with small grey tubereles,
and tubercles were abundant in liver, spleen, and kidneys, and there was
one tubercular uleer in the intestine. In the brain, in the convexity,
were three caseous tubercles. The convolutions were not flattened ; the
veins of pia mater contained a medium amount of blood ; the longitudinal
sinus contained no blood, and was not compressed. At the base there
were tubereles and lymph in the right Sylvian fissure ; slight excess of
subarachnoid fluid, but no excess in the ventricles. No lymph or
evidence of inflammation about the optic nerves or commissure The
choroid of each eye contained near the centre of the globe several round
white prominent bodies ; some just visible, one or two the size of a pin-
head. (See Pl. XIII. and description).

Case 36. —Bright's disease; epilepsy ; mental derangement; optic
newritis, with commencing retinal changes.¥ (PL. IX, Fig. 2.)

Wirrram H., aged fifty-one, a plumber, admitted into the National
Hospital for the Paralysed and Epileptic, under my care, May 17, 1878,

* For the specimens and history of this case I am indebted to my friend

Dr. Garlick.
+ Reported by Mr. A. E. Broster.
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suffering from convulsive attacks of six months duration. His father had
suffered from chorea and fits. He had never had lead colic or wrist-drop,
and his gums presented no lead line, but he had had several attacks of
gout during the preceding four years. Fourteen years before he had had
dropsy for six months, coming on without apparent cause, and not recurring.
His urine on admission had a specific gravity of 1012, contained one-
half albumen and very granular casts, medium and large. There was no
cardiac murmur, but evidence of considerable hypertrophy and dilatation
of the left ventricle. Pulse full and strong and incompressible; no
sign of uremia. :

The convulsive attacks had occurred at intervals of a week., After
admission they commenced by the head turning to the left, the move-
ment being slow and not uncontrollable. Then he went on his knees and
exclaimed, ** Oh dear, T am falling,” although he was being held up at
the time. He looked frightened, and then lost consciousness. There
was jerking of the left arm (beginning, the attendant thought, in the
shoulder), and of both legs; the pupils were dilated, the lips livid, and
his tongue was bitten. The jerking lasted 3} minutes and then he
began to breathe heavily, his pulse became guickened, and he went to
sleep.  On waking he seemed to have forgotten everything. His bowels
acted after each fit, Urine passed immediately after the fit had a
specific gravity of 1005 and contained the same amount of albumen ().
All the attacks were similar, but in some there was distinet jerking in
the left side of the face, and in some, at the commencement of the jerking
in the left side, he gave a sudden start to the left so strong as to throw
himself out of bed on to the floor.

Ophthalmoscopic examination (Plate IX. Iig. 2).—Optic neuritis
present in each eye. The arteries of the retina small; not more than
one-third the size of the corresponding veins. In the right eye the
swelling of the papilla was considerable, edges of the disc quite concealed,
the surface of the swelling mottled with numerous dark vessels, more
being econspieuous than is common in optic neuritis. All the central
vessels were visible on the swelling.  Small irregular white areas could
be seen on the surface of the swelling, ill-defined. Another, below,
extended on to the retina, and two others were situated in the retina
above and to the inner side of the dise. There was not a trace of any
perimacular cirele.  The other disc presented similar appearances.
Vision: each eve could read only No. 12 Jager.

About a week after admission he began to manifest evidence of mental
derangement, often sitting in a reverie for a long time, and micturating
into whatever vessel was near at hand, and on to the floor if none was
accessible. He often sat doing imaginary work with his hands. On
June 21 the white spots were increasing in size, so that in the right eye
one which oceupied the middle of the papilla had extended over the
whole lower and inner quadrant. At a little distance from the dise was
a small haemorrhage.

After this date his habits became so filthy and demoralized that he had
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to be discharged. He died three days after his diseharge, but no post-
mortem was obtained.

Remanis.—The case presents a good example of the cerebral disturb-
ance which may result from renal disease. The convulsions may be
thought to have been due to a local cerebral lesion, but T have met with
many instances in which epilepsy, apparently due neither to local brain
disease, nor to ordinary urgemia, oceurred in eases of chronie Bright's
disease. In several other cases also a similar cerebral disturbance has come
on. Both fits and mental derangement were probably due to the influence
of the changed blood on the brain, and the association of neuritis albumi-
nurica with these symptoms is of great interest. The vetinal affection
was apparently in its earliest stage, and the neuritis was probably the
result of a double canse—the effect of the blood state, and of the cerebral
irritation, of which it was in part the consequence and the sign.

Case 87— Albwminuric newritis ; small arteries ; ecerebral symptoms ;
death from wremia. (Pl IX, 3.)

Epwarp K., a plumber, aged thirty-four. Father also a plumber and
gouty. Patient had had symptoms of lead poisoning some years before.
When seen (February, 1878) there was no line on his gums. During
the last four or five years he had had several attacks of gout. For
four years much occipital headache, inereased by stimumlants. Urine
pale’; low specific gravity ; moderate quantity of albumen. Pulse small,
very incompressible. Distinet hypertrophy of heart. Ophthalmoscopic
examination.—Right eye : disc concealed by a swelling of moderate pro-
minence, striated and red, the tint being almost that of the choroid ; edge
very soft; mo white spots on surface. Between the papilla and the
macula lutea is a pale area like a filin in the retina, and below this a few
minute white spots. The veins are searcely larger than natural, eurve
over the swelling, and are for the most part obscured or lost beyond its
edge, and one or two present a second curve a little distance from the
edge. The arteries on the dise can be seen, and are small, but not out
of proportion to the veins. At the edge of the swelling they are lost,
and no trace of them can-be seen beyond on the fundus on the most
careful search in the upright image. One heemorrhage exists below the
dise. Theright dise (PL IX. 3) presents a similar eondition, the swelling
being a little paler, and above the swelling is a diffuse pallor ending
suddenly a short distance beyond the edge. The veins are of the
same size as in the other eye, concealed, in places, on the dise
and beyond its edge. Two arteries can be followed beyond the
edge of the papilla, and are seen to become greatly contracted im-
mediately after leaving the dise (although of nearly normal size upon
it), that they are seen only as fine lines upon the retina. Two other
arteries, distinet on the papilla, cannot be seen on the fundus. There
are no heemorrhages, but similar white spots exist between the dise and
the macula. Vision, right eye, No. 6; left, No. 5, Jager. The patient
returned to Rughy, and was under the care of Dr. Clement Dukes, who
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has kindly informed me, that immediately after his return, he became
ill, with ureemic twitching, both during sleeping and waking. He then
suffered from temporary paralysis; one arm, or one arm and leg, would
become ‘“‘numb” and almost powerless for hours, and then suddenly
become right again. He died a few weeks later, with many urmmie
convulsions during the last week of life. His urine was always pale ;
the quantity averaged five pints, sometimes it contained only a trace
of albumen, at other times it was loaded. It contained large and small
granular casts in great numbers and some hyaline casts.

RemMarks.—The case illustrates the coincidence of optic neuritis and
cerebral symptoms, both due to renal disease ; a combination which may
prove a ready source of error in diagnosis (see p. 80). The patient was
sent to me, because his intense headache suggested intra-cranial disease,
a suspicion which the neuritis at first sight seemed to confirm. The case
is an illustration of a combination of hereditary influences, not very
rarely met with, in which a father suffers from lead poisoning and gout,
and probably transmits to his son a tendency to the latter and the
conditions for the origin of the former. In such cases the constitutional
results of the saturnine gout are very early developed.

Case 38.— Renal epilepsy ; headache ; albuminuric neuritis, disappear-
tng under treatment. .

M. P., a man, aged forty-five. Syphilis at twenty-five. At forty-one,
popliteal aneurism, for which leg was amputated. Severe frontal head-
ache, five months before he was first seen. First fit two months after
the headache commenced; eight fits occurred during the next two
months without warning, with loss of consciousness. Albuminuria and
signs of chronic Bright's disease.

Optic dises: outlines indistinet ; striated ; arteries extremely small.
Right, considerable swelling; outline of disc concealed; veins full,
curving over the prominence. No extravasation or white spots in either
eye. Sight, R. i, L. }; fields normal. Treatment: purgatives and
Turkish baths. After four months he left the hospital free from fits and
dises normal.

Case 39.—Acufe renal retinitis, fourteen years after acute Bright's
disease ; death ; necropsy; microscopical eramination of the retine.
(Fl. X. Fig. 1, XVI. 7—10.)

JouN V., a carman, aged twenty-one, came under my care at University
College Hospital, February 28, 1876. At seven years of age he had an
attack of some fever, followed by dropsy. Sinee then his health
had been pretty good. He had a venereal sore at nineteen, probably a
soft chancre.

At fifteen, severe pain in the front of the head and in the back, and-
noticed that his urine at the time was very dark in colour. No edema.
This headache recurred from time to time. For a fortnight before admis-
sion, his sight had been failing.
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There was slight general wdema. Headache, from forehead to occiput,
constant. Urine: specific gravity 1012; } to 1 albumen; a little
blood ; many casts, straight and convoluted, Ophthalmoscopic Erami-
nation (Pl. X. 1).—Both optic dises concealed under a whitish opaque
area, this position being just perceptible. Swelling moderate, and the
opacity slighter over the dise than just outside it. The white patches,
in average size about half a dise’s area, greyish-white in tint, were
seattered pretty equally around the dise, through the posterior segment
of the retina. Numerous heemorrhages existed outside the limits of the
papillary area, for the most part linear, or the lines group into oblong
or triangular masses—the direction of the lines of hmmorrhage being
that of the nerve fibres. Over the dises the arteries and veins were
quite distinet and of normal size. Most of the veins, a short distance
from the dise, were concealed either by opacity or hwmorrhages ; farther
on they were as distinet as before, with slightly diminished calibre ;
they could be traced to the farthest part of the retina. Every artery was
lost to sight about the normal edge of the dise or beyond it—mear the
outer part of the pale papillary area. A careful examination showed one
or two of the arteries as single lines extending along the retina, but
others could not be seen at all beyond the papilla. Field of vision, normal,
Vision: R. ;%-; L. 5%. Colour-vision normal, except that with the
right eye yellow was not recognized as such.

On April 29 the patient was admitted under the care of Dr, Wilson
Fox., On March 2 the cedema had much inereased, and he had vomited
twice. Ophthalmoscopic Eramination.—Left eye nearly the same. Right
eye a marked change. The white opacity noted around the dise had
extended over a much larger area, veiling the choroidal tint in the
posterior portion of the eyeball, and on the diffuse white opacity the
smaller patches stood out with shining whiteness. The hwemorrhages
were much larger and more numerous. There was more papillary
swelling, the veins presenting tortuosities, curving and disappearing
more than before. In the centre, over the dise, the vessels were all clear,
but decidedly smaller; arteries and veins being narrower than when the
sketch was made. Both arteries and veins had a very white central
reflection. The veins were a little larger beyond the dise than over it.
The arteries, as before, were lost to view beyond the swelling ; in the
centre of the dise they were distinet, and only a little smaller than
normal, but beyond the dise only one or two could be seen as single
lines.

Little change occurred in the patient’s state during the next few days.
The wvomiting continued in spite of treatment. On Marech 10 he
insisted on leaving the hospital. Soon after reaching home he became
comatose, ceased to pass urine, and died in two days.

A post-mortem was kindly made for me by Dr. 8. H. Burton. The
kidneys were small and granular; the capsule thickened ; weight, right
4:-0z., left 34-oz. The granulations were opaque and yellowish,
separated by red depressions, and a similar mottling of vellow opaque
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areas and red interstices was seen on section. The cortex was much
narrowed, varying from } to ! inch in thickness. The heart was
considerably hypertrophied, the left ventricle firmly contracted ; the
thickness of its wall being, after relaxation, § inch, and the septum
# inch in thickness. The valves were healthy.

An examination of the eyes was made in the recent state. Left
retina, viewed with the naked eye, presented many white spots and
diffuse opacity in an area, about half an inch in diameter, around the
optic dise. Elsewhere, in the peripheral parts, no abnormality could be
seen, A diffused reddish tint in places indicated the position of the
hwemorrhages. Under the microscope the structure of the peripheral
part of the retina appeared normal. The white spots appeared to be
made up of large spherules with a distinet wall, distend>d with fat
globules (Pl. XVI. Fig. 8), and similar minute globules, and highly
refracting granules lay amongst the retinal elements. Many fine fibres
were_seen (probably fibres of Miller) containing rows of fat globules
similar to those which were free (Fig. 7), and in places the fibres were
swollen, and at the swellings were groups of four or five globules. The
vessels presented little degeneration of their walls. One or two presented
slight granular degeneration ; most were healthy. Here and there were
aggregations of brownish pigment granules massed irregularly and appa-
rently the result of degeneration of extravasated blood. They were chiefly
in the nerve-fibre layer. This layer was slightly thickened, and the
fibres were granular. The thickening depended upon irregular swellings
of the nerve fibres, in places reaching ;1. inch in diameter. The fibres
in places were matted together into dense, faggot-like masses. The
nuelear layers were greatly thickened. In some places spherical aggre-
gations of fat globules lm beneath the inner nuclear layer. The
appearances 1n the right eye were similar,

After hardening in Miiller’s fluid, and staining with legwood,
sections (kindly prepared by Mr. V. A. Horsley) showed in the
peripheral parts little change, the only alteration (Pl. XVI. 9) being
one which seemed to show slight general retinal cedema. In places the
nerve-fibre layer presented small spaces among the fibres (see
description of P1. XVI.). The perivascular sheaths of the vessels were
large, and had the appearance of having been distended.

In the neighbourhood of the dise (in the part of the retina shown in
Pl. X. Fig. 1) the changes were much greater (Pl. XVI. 10). The
fibres of the nerve-fibre layer were separated by clear spaces, and
among them were many large nuclear bodies, and large spherical and
oval bodies, some granular, others apparently homogeneous, but no doubt
¢ compound granule corpuscles” rendered homogeneous by the clearing
agents. These were, in some places (probably at the white spots shown
in Pl. X.), aggregated so densely on the superficial part of the nerve-
fibre layer as to render it almost equal to the normal thickness of the
retina. In other parts the ‘* membrana limitans interna "’ was separated
from the rest of the layer by a thick ¢ effusion in which no cells were
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visible, but the hardening agents had produced an appearance of a net-
work of fine interlacing fibrils with granules at their points of intersee-
tion. Through this effusion the fibres of Miiller passed, widening out
at their inner ends. The capillaries of the nerve-fibre layer were every-
where conspicuous, and in places bulged out into minute aneurismal
dilatations, with increase of the nuclei upon them. The ganglion-cell
layer presented wide spaces, and many nuclear bodies; few ganglion cells
could be recognized. DBetween this and the next layer was in many
places a thin reddish-brown irregular lamina, probably the result of
heemorrhage, although no remains of blood ecorpuscles could be per-
ceived in it. The inner molecular layer was nearly normal but irregular.
The inner nuclear layer was very irregular. The outer molecular layer
was greatly widened, and irregular bands of vertical fibres were con-
spicuous, and the intervals between them were oceupied by a fibrillated
and granular effusion similar to that just described within the nerve-
fibre layer. The outer nuclear layer was nearly normal but somewhat
irregular, The layer of rods and cones was in this region greatly
thickened and altered, presenting a fine vertical fibrillation. In many
places the retina was detached from the choroid by a layer of effused
material presenting a somewhat laminated appearance, and a structure
similar to that in the retinal layers already described. In the part
figured the pigment-epithelium remains adherent to the changed layer
of rods and cones. (See for other details the deseription of the Plate.)
REeyMarks.—The case presents a good example of the diffuse retinitis
of Bright’s disease occurring in the last period of chronie, supervening on
acute, nephritis. The histologieal changes illustrate very well the origin
of the diffuse opacity, white spots, and the hemorrhages. The latter
were no doubt permitted by such vaseular disease as that depieted in the

capillary vessels,

CASE 40.— Retinal changes in acute Bright's disease, improving before
the general state. (Pl, X. Fig. 2.)

Ertex Mcl., aged twenty-four, admitted into University College
Hospital, under the care of Dr. Ringer, March 3, 1876, On February
17 her legs began to swell. Previously she had been, as far as she could
tell, in good health, and no cause for the attack could be ascertained.
On admission the cedema was general, the urine was scanty (one pint),
loaded with albumen, and containing hyaline and granular casts. Soon
after admission she had some uremie vomiting, which passed off under
treatment. In the beginning of April, mitral regurgitant murmur
developed. Soon after admission, an examination of the eyes had been
made by a practised ophthalmoseopist, who found no change. On
April 20, two months after the onset of the symptoms, I found the
following condition :—Right eye (see Fig.): Dise clear. Several white
soft edged spots near the dise, most numerous on the side next the macula
lutea, where one of considerable size was irregular in shape, very white

in one part, less so at the margins, soft-edged. One of the smaller spots
X
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lay in front of a vein. Around the macula was a halo of white dots,
large and small. Two or three small hsemorrhages were near the white
spots.  Above the upper edge of the disc there was an extravasation along
the course of a small vessel, bulging out at intervals, as if the perivascular
sheath were distended with blood., Could read (after atropine) No. 12
Jager, Left eye: appearances similar ; the same white spots around
the macula ; one large hwemorrhage between the macula and the dise;
could read No. 14 Jiger. On April 24 one extravasation had entirely
disappeared. In the right eye were one or two fresh white spots and
fresh hsemorrhages. On April 28 there were no fresh spots, but in
the right eye a fresh heemorrhage extended from the large spot to the
dise. Vision (no atropine), R. No. 8, L. No. 12 Jiger, at twelve
inches, Pulse moderately compressible ; small, regular., No evidence
of hypertrophy of the heart. On May 18 the discs remained clear. In
the right eye, several of the soft white areas shown in the drawing had
disappeared. There was one large fresh hemorrhage ; all the smaller
extravasations had gome. A few days afterwards an attack of
delirium, with fever, occurred. On May 26 the dises were a little
obscured, soft-edged, and reddish. The arteries were a little smaller
than before ; not more than one-half the size of the veins. On May 29 the
cloudiness of the dises had increased, and the white patches towards the
macula lutea were more numerous, many of them being granular-
looking. The arteries were small; after one or two divisions, the
double contour could scarcely be seen. During June the patient’s
general state and urine remained the same ; but a distinet improvement
was observable in the eyes. June 26.—Right eye: edges of dise still
dimmed, and tint of dise reddish ; all the extravasations of blood had
disappeared. No large white patches could be seen; but around the
macula lutea were many small white flake-like spots, extending almost
to the dise, arranged in a zone around the macula ; but less regularly a
little distance from it. A few similar spots were seen on the inner side
of the disec. These appeared to be behind the level of a few small
vessels which were near them. In the left eye there was some diffuse
opacity of the retina, here and there, near the dise, veiling the vessels,
away from the disc becoming less uniform and somewhat radiate. The
dise was still red, but clearer, and the central cup more distinet. The
spots near the macula lutea were of a more brilliant white than before,
and there were few spots, except in this situation. Sight had improved
so that she could read—Right, No. 1 Jager, Left, No. 3. Subsequently
to this, the patient had an attack of hydrothorax, needing paracentesis,
and followed by ursemic convulsions. She then rapidly improved, the urine
inereased in quantity, the albumen diminished to a twelfth, and she left
the hospital in August. The retinal condition continued nearly the same.

REmMARES.—The chief points of interest in this case are—(1) the
rapid development of retinal changes, probably between the fifth and
the eighth week after the onset of the wdema, the attack being ap-
parently one of acute Bright's disease.
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2. The ocenrrence, first of acute degenerative, or subinflammatory,
changes, characterized by the large white areas, situated chiefly in the
nerve-tibre layer, with extravasations, without participation of the
dise until an attack of delivium with fever, after which the dise was
hypereemic and its edges obscure.

3. The disappearance of the acute superficial changes, large white
areas and hwemorrhages, with corresponding improvement in sight,
before the renal symptoms improved, the more deeply-seated and more
¢hronic degenerative changes persisting, and even increasing.

4. The diminution in the ealibre of the arteries, which coineided with
an increase in the tension of the pulse.

Case 41.—Uremic amaurosis ; subsequently albuminuric retinitis
developed wnder observation.

Hexmy B., aged thirty, bricklayer, admitted into University College
Hospital under the care of Dr. Wilson Fox, Janunary 30, 1874. Well
till January 11, when he had been exposed to cold. The same evening
complained of headache and swelling of the legs, and scantiness of the
urine was noticed next morning. These symptoms inereased till ad-
mission, when general edema was present, with severe headache; no
delirium. The first sound of the heart was reduplicated. Urine, 30 to
40 fl. oz., dark from blood, albumen L to 1, casts epitheliated, granular,
and hyaline. Slight defect of sight was complained of on admission.
On February 1, after more pain in the head and drowsiness, he suddenly
became quite blind, and a few minutes afterwards he lost consciousness
and had a convulsive attack, followed by coma, with very hard pulse.
Dry cupping and a vapour bath having no effect, venesection was per-
formed (10 fl. oz.), with partial restoration of consciousness. Next
morning he was much better ; could count fingers only, but in the course
of the day normal vision returned. Mr. Streatfeild examined his eyes
and found nothing abnormal in the fundus. In a few days he had lost
all uremic symptoms, but the albumen persisted, the quantity of urine
increasing, however, to 50—70 fl. oz. (sp. gr. 1013 to 1023). On Febru-
ary 16 he again complained of dimness of sight, and of seeing a cirele of
light before each eye, especially the right. On ophthalmoseopie exami-
nation I could find nothing abnormal in the left fundus, but the right
dise appeared a trifle redder than the left, and its outline less sharp,
though still quite evident (simple congestion). No hmmorrhages or
white spots could be seen. On February 27, his renal symptoms remain-
ing the same, the congestion of the right dise was still more marked,
and beside a vein running downwards and outwards was a linear
hxmorrhage, extending for about a disc's breadth, and beside a vein
running in the opposite direction were two soft-edged white spots.
In the left eye several smaller white spots were seen around the dise.
On March 4 the linear heemorrhage in the right eye had disappeared,
but two small fresh extravasations were ohserved eclose to the dise. On
March 9 the right disc was noted to be bright red, but without swelling,
' x <
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and with very little obseuration of outline. In the position of the lower
of the two small haemorrhages just deseribed, wasa linear extravasation,
extending towards the yellow spot, and partly divided into two, and a
white spot which a week before had been quite clear, was now the seat
of an extravasation over two-thirds of its area. Here and there in the
fundus were a few minute white spots and hwemorrhages. The left
fundus presented also a few similar white spots and hemorrhages.
Sight had failed so that he could no longer see to read.

On March 30, the patient’s general condition having continued the
same, the outline of the richt dise was a little less distinet, without
apparent swelling, A few fresh small extravasations were wvisible, and
close to the macula lutea was a small, very white spot, and below it
several small scattered dots. Above the dise the white patches had
inereased considerably in size, the appearance of the fundus being now
that of a typical albuminuric retinitis. The outline of the left optic
dise was fairly clear, but not sharp, and between it and the maeula
lutea were many white spots, but no grouping of spots around the
macula. Small extravasations were dotted here and there over the
fundus. The arteries were very small, and the veins large.

The patient lingered on, having frequent attacks of uremie convul-
sions, until June 18. Post-mortem, the kidneys were large, indurated
(extremely hard), but not granular; the heart was hypertrophied ;
the other organs healthy.

RemarEs.— This case presents a typical example of the two forms of
amblyopia of Bright's disease. (1) Uremiec amaurosis, sudden in onset,
accompanied by other evidence of ursemia, soon passing, and unattended
by visible changes in the fundus oculi. (2) Amblyopia due to the
special changes in the retina, gradual in onset, persistent, inereasing.
The retinal changes could be followed from their commeneement, and
ran a subacute course. It is noteworthy that congestion of the dise,
hemorrhages, and small soft-edged patches were the earliest appearances,
and preceded the zone of dots around the macula.

CasE 42.— Retinal changes in chronic renal disease ; concealment of
arteries by perivascular changes ; aneurisms. (Pl. XII. Fig. 1.)

Jane H., aged thirty-six, married, was first seen (through the kind-
ness of Mr, McHardy) January 2, 1879. She presented no history of
syphilis, and was said to have been well until the preceding Oectober,
when, being six months advanced in pregnancy, she had a severe fright.
Six weeks later she was delivered of a child, which had evidently been
dead for some weeks. She had had eight children previously, but never
dropsy or any symptom indicative of renal disease. In November her
sight began to fail, both eyes simultaneously, the present loss of sight
having been reached in two days. She was a pale woman with great
hypertrophy of the heart, without murmur, very hard pulse, and much
albumen in the urine, which was of low specific gravity, and contained
granular casts. Vision: Right eye counted fingers only in the left half
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of the field ; absolute loss in the right half, but not quite up to the
middle line. Left eye, slight perception of large ohjects in the left half
of the field and below. The appearance of the left fundus is shown in
Pl. XII. 1. Dise partially obscured by a whitish soft opacity, and near it
two other white areas of similar aspeet, one extending almost to the macula
lutea. Close to the latter are a few minute very white dots and a large
hsemorrhage, rounded above, and ending below in a horizontal line,
darker in the centre than in the periphery. In three arteries which
course upwards, the column of blood is concealed by white tissue,
apparently situated in the outer coat, and appearing as a white
band corresponding in position to the vessel, and ceasing abruptly.
On one branch, the white sheath presents, before it ceases abruptly,
two interruptions in which the artery is seen to present a normal
appearance and course. Another vessel, which passes upwards and
inwards, presents a more irregular appearance, apparently due to the
course of the wvessel, for in places where the white band appears
to be interrupted, it is apparently indistinet from tortuosity, for
the artery cannot be seen in the intervals, although where the white
band ends the vessel courses along with normal aspeet. Only one artery
passes downwards, and this has a normal course on, and for a little distance
beyond, the edge of the dise, and then, where it crosses a vein, is concealed
by opaque retina. Further on it is enveloped in an extravasation which
passes from it, narrowing and then widening, along the course of a small
vessel, probably in its perivascular sheath. The artery where it emerges
from the extravasation has a normal appearance, but some distance
farther on it presents four small aneurismal dilatations. The veins
on the white opaque areas near the dise are partially concealed. They
have for the most part a normal course. One which runs upwards and
inwards passes through a striated haemorrhage, a little distanee from the
edge of the dise, and for a short distance turther the vein is not quite
distinet, so that its central reflection is invisible. The vein which passes
directly downwards is, on and just beyond the disc, concealed by an ex-
travasation, corresponding to the vessel in form (and possibly within the
perivascular sheath) ; this ceases as the vein becomes concealed with the
artery by the opaque retina. Farther on the vein assumes and main-
tains a normal appearance. A minute branch passes from this vein to
the large extravasation near the macula lutea. On the fundus are
several other small hsemorrhages, and several accumulations of pigment,
probably the remains of previous extravasations. (See also deseription of
the Plate.) The left eye presented a similar appearance; there were
several white areas, and the wvessels were obscured, with several
haemorrhages. A day or two after she was first seen this eye became
olancomatous, no doubt from a further intra-ocular hiemorrhage, and
the fundus was completely obseured. The patient was admitted into
St. George’s Hospital under the care of Mr. Brudenell Carter, and
was afterwards transferred to that of Dr. Dickinson, but after a short
time she left to return home, where she died about a month later.
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CasE 43.—Bright’s disease ; hoemorrhage tnto the vitreous; probable
cerebral hemorrhage.

ErLex D., aged seventeen, admitted into University College Hospital,
under the care of SirWilliam Jenner,October 7, 1873, suffering from chronie
Bright’s disease and a recent attack of hemiplegia. Of the origin of the
renal affection no history could be obtained, but her urine constantly
contained a quarter albumen, had a low specific gravity (1010—14), and
presented granular casts. There was no evidence of valvular disease of
the heart. Ten days before admission she woke up at 3 a.m. with pain
in the head and vomiting, and at 6 a.m. was found conscious, but with
complete right hemiplegia and loss of power over the sphineters. After
three days the paralysis lessened, but there was still considerable hemi-
plegia when she was admitted, face, arm, and leg being affected. In a
tew days this lessened so that she was able to walk, and in about a fort-
night the weakness was almost gone. On admission the fundus of each
eye was distinet and elear throughout, but the optic dises were concealed
by opague swelling (albuminurie neuritis).

A fortnight later a second examination showed no change in the right
eye, but in the left no fundus could be at first seen, a purplish-black
reflection alone being perceptible. Further examination showed that the
vitreous had been displaced by a hemorrhage which was connected with
the retina by a pedicle on which was a white spot. Beneath the lower
border of the hwmorrhage it was possible to partially illuminate the
fundus. She left the hospital a few days later, and going into the
country, was lost sight of.

CasE 44.—Ancemia ;. hypermetropia ; optie newritis. (P1. VII. Fig. 5.)

Matinpa M., aged seventeen, housemaid, presented herself among my
out-patients, November 27, 1878, with great pallor of three months’ dura-
tion, during which time she had also suffered from amenorrheea, tinnitus,
dyspnea on exertion, infra-mammary pain, and palpitation. There was
distinet cardiac dilatation. Red corpuscles 60 per cent. of normal;
hw®moglobin 30 per cent. Refraction of eyes hypermetropie, ;.
Vision, uncorrected, R. 1, L. 1. Colour-vision normal. ¢ The optie dises
are partly concealed by a striated redness, with moderate prominence,
sufficient to alter distinetly the curve and reflection of the veins, Inthe
outer side of the dises the edge can still be seen with the direet, not with
the indirect, method. Veins and arteries of normal size, but eentral
reflection of both indistinet, with much white tissue outside them in the
centre of the dise.”

The patient was admitted into the hospital and very slowly improved
upon iron. On January 8 the discs were a little elearer. ¢ The outline
of the left optic dise can be dimly seen all round, even on direct exami-
nation; an opaque striation extends from the disc on to the retina. The
swelling is still distinet, although slight, and has a soft gelatinous look.
Right dise: concealment of dise greater than on left ; the veins narrower
at the dise than away from it. The sclerotic ring is invisible except for
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a short space on the outer (temporal side). Very little pressure developes
the venous pulse.”

February 5.—Great improvement in patient’s appearance. Left dise still
clearer, but scarcely yet normal. Right also clearer but less than left.
The edge ean just be seen below and on the inner side. Vision (uncor-
rected), each eye, about }. Blood corpuscles 78 per cent. of the normal.

Remarks,—In this patient the use of the eyes brought on discomfort,
and it seems reasonable to associate the slight but distinet neuritis with
the hypermetropic strain. But the hypermetropia (kindly estimated by
Mr. Streatfeild) was moderate in degree, and it seems reasonable also to
ascribe some influence in the causation of the neuritis to the anwemia.
The neuritis had similar characters to that which I have deseribed as
extremely chronic, lasting for years, and which, in most of the cases I
have seen, was associated with hypermetropia. The latter condition may
aid in the production of neuritis in conjunction with general or cerebral
canses. It is of interest that the patient’s uncorrected sight improved
from : to } under the influence of hematinies only.

CasE 45.— Pernicious anwmia,; retinal hemorrhages ; death.* (P1. XI.1.)

Josernr (., aged forty-seven, bricklayer. Never ague or syphilis. In
October, 1877, unusual fatigue after work, and morning vomiting two
or three times a week (““a free beer drinker but not intemperate ’). In
December, 1877, his friends noticed his pallor, which on February 16, 1878,
was very striking. The urine and eyes were normal. Admitted March 2,
and then retinal heemorrhages were found. The absence of colour was
conspieuous over the whole skin, the aspect being wax-like. There
was a harsh systoliec mumur at the apex, heard also over the aorta and
middle of the sternum. The corpuscles formed rouleaux, but not long
ones. A few were of smaller size than the majority, of deeper colour,
with a distinet nuclens. Pale corpuscles not inereased. Much refrac-
tive granular matter was present. Red corpusecles, 186 per cent. of
the normal, or 930,000 per cubic millimetre. Ophthalmoscopic Appear-
ances.—In the right eye many haemorrhages are scattered over the fundus,
most abundant towards the dise. Some are apart from visible vessels ;
others are along the course of veins. Almost all of them are striated,
and many of them are mere groups of fine strize following the course
of the nerve fibres. A few, above the dise, are punctiform. The ex-
travasations for the most part conceal the branches of the retinal vessels
to which they are contiguous, but there is one exception to this; an
artery running inwards passes superficially to a small hemorrhage. In
the neighbourhood of two hemorrhages are white spots: one of
these is situated above, and to the outer side of the dise; another is

# In the London Hospital under the cave of Dr. Stephen Mackenzie,
whom I have to thank for the opportunity of making the drawing. The
ease is narrated in Dr. Mackenzie's * Lecture on Pernicious Ansemia,”’
¢ Lancet,”” December 7, 1878.



al2 MEDICAL OPHTHALMOSCOPY.

below and to the ioner side. The upper one is irregular in shape with
a large hwmorrhage on its margin, and between it and the disc. An
artery which passes near the white spot is concealed for a short distance.
There are no changes near the macula lutea, The arteries are all very
small, much smaller than normal. The veins, on the contrary, are
broader than normal, especially near the dise, where they appear as if
flattened out. Colour of veins very pale. The left fundus is similar.

The patient continued for several weeks in the same state. The cor-
puscles, for some time nearly the same, sank by June 3 to 13 per cent.
The temperature, at first normal, afterwards rose to 100°—102°, His
hearing got =0 dull that he could scarcely hear a watch; his sight also
became very dull, and his memory failed so that he often forgot what
he was in the act of saying. He died on June 18, No post-mortem
examination could be obtained.

CAsE 46.—Leucocythemia ; retinal hemorrhages. (Pl X1, 2.)

Freperick H., aged twenty-seven, admitted into University College
Hospital in August, 1878. Family history, nothing relevant. Patient
lived in Ireland, and there, nine years ago had a febrile attack, sup-
posed to be intermittent, which lasted for six weeks. Four years ago
he had an attack of rheumatic fever, and in the spring of 1878 an
attack of scarlet fever, followed by dropsy, scon after which enlarge-
ment of the abdomen was noted, and on August 3 he was admitted with
a large spleen and well-marked leucocythemia.

In the beginning of September he complained of dimness of sight ot
the right eye. Ophthalmoscopic examination on September 7 (PL XI, 2):
the dise clear; physiological cup distinet and rather large; veins
very large, tint pale, reflection broad, but very irregular ; arteries small,
not half the diameter of the veins, orange tint, reflection bright. The
tint of the smaller veins being much lighter than that of the larger
trunks, the small veins and arteries are mnot easily distinguished.
Around the macula lutea is an irregular circle of extravasation,
narrow, enclosing a space of quite normal appearance. Above and
below, on the inner side, the retina beyond the extravasation has a grey
tint, which, close to the hamorrhage, became white. Midway between
this and the dise is another small irregular heemorrhage, and between
this and the larger extravasation are one or two white spots. To the
outer side of the annular hmmorrhage is a small spherical zone of
extravasation, which surrounds a pale centre.

Oetober 5.—General state nearly the same ; white corpuscles the same
number ; red slightly increased. The general ophthalmoscopic appear-
ances are nearly the same. There are no fresh hemorrhages, The
annular zone of extravasation is much narrower and darker, especially
below, where it appears black, as if in the process of transformation into
pigment. The area enclosed by the extravasation has become much
paler, and more granular, as if atrophy of the choroid were taking place
within it. The smaller hiwemorrhages on the temporal and nasal sides of
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the larger one are no longer recognizable, nor is the pale spot enclosed
by the small heemorrhage still visible.

" He left the hospital in September, in statu quo, soon to return, on De-
cember 18, much worse, the spleen occupying the greater part of the
abdomen. An inerease in the blood state; red corpuscles 59, and white
13 per hemic unit (about 1 in 4). The optic dises were still normal, the
veins even broader than before. One or two small recent extravasations,
one with a white centre. Most of the annular extravasation had dis-
appeared, being replaced by white spots and lines.

At the present time (April, 1879) there are about one white to two red
(16 and 32 per cent.). Attacks of epistaxis are frequent, but there are
no fresh hwmorrhages into the retina. The veins have, however, pro-
gressively inereased in apparent width. They are now about three times
the diameter of the arteries, are pale in tint, almost the same colour
as the arteries, and tortuous, even more so than in Fig. 1 (p. 11),
which represents the condition in the beginning of March. The curves
now are antero-posterior as well as lateral. In the prominent parts of
the curves there is a very narrow, almost white refleetion. There are no
hemorrhages or white spots.

Cask 47.—Simultaneous embolism of central retinal and middle cerebral
arteries ; death ; necropsy ; microscopical examination.* (PL. XII. Fig. 2.)

C. H. H., aged thirty, carpenter, admitted into University College
Hospital, under the care of Sir William Jenner, January 29, 1870. In
early life he had an attack of “low fever,” attended by pains in the
joints, followed by chorea and by weakness in his right arm. A year
later he had a similar, less severe, febrile attack. During the six months
before his present illness he suffered from cough, shortness of breath,
and occasional slight hemoptysis.

Without premonitory symptoms, he suddenly, when out walking, lost
consciousness, was picked up insensible, and brought to the hospital.
Soon after his admission he had partly recovered consciousness. There
was then complete paralysis of the right arm and leg, and slight paralysis
of the face. At the heart there was a loud systolic apex-murmur, and
evidence of dilatation of the left ventricle. The urine contained no
albumen. On the following day he had so far recovered consciousness
as to be able to speak, but answered “ Yes” to all questions, uttering no
other word. In this state he continued for some weeks. On February 21
it was noted that there was slight improvement both in limbs and speech.

In the beginning of March he became worse, began to vomit food and
cough up blood. The heart’s action became more feeble and irregular,
so that the murmur could be heard only with a few beats of the heart.
The legs became cxdematous. The urine contained blood. By the middle
of March all the evidences of cardiac failure were more intense, and on
the 20th there was cedema of the left arm, with hemorrhagic spots up to
the bend of the elbow. Signs of effusion into the right pleura showed

¥ The case is published in full in the * Lancet,”" 1875, ii. 794.
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themselves.  On the 25th the distension of the left arm became extreme,
bull:e formed on the right foot, and hwmorrhage oceurred from the
nostril. He lingered until the 29th, when he died.

Condition of Eye.—Four days after his admission into the hospital, and
five days after the onset of the paralysis, an ophthalmoscopic examination
was made for the first time. The fundus of the right eye was normal.
In the left eye the optic dise could not be distinguished, being veiled by
a greyish-white elond ; its position was indicated by the convergence of
the vessels. Another white cloudy opacity of considerable size existed
in the retina near the yvellow spot, without any central red area. Both
these had soft edges, were moderately white, and the retinal vessels
appeared partly concealed by them. The arteries were small, the veins
large and distinet. On the following day the appearances in the eye
were nearly the same, the white opacity in the centre of the fundus
being continuous with that near the optic dise. In front of the former
a distended vessel crossed transversely just above the position of the
vellow spot, and small twigs passing from this vessel at right angles on
each side were abnormally conspicuous against the white background.
(n examination it was evident that he eould not see with this eye.

During the next week these white patches gradually lessened, and the
outline and surface of the dise became clear, As the vessels became
more visible the diminished size of the arferies was distinet. By
February 18 the large white patch near the yellow spot had gone, leaving
only a little irregular cloudy and granular whiteness. The optie dise
was quite distinet in its inner portion, while the outer half was still
somewhat hazy. A line of whitish opacity extended upwards and out-
wards towards the yellow spot, and, curving round and becoming
fainter, blended with the traces of the mischief near the yellow spot. In
the first part of its course it accompanied a vessel. Below the dise was
another limited opacity bounded on each side by a vessel. The veins
were all perceptible and tolerably uniform. The arteries were much
narrowed on the optic dise and for some distanee around ; they appeared
mere threads. Not very far from the dise, at a distance variable in
different vessels, but usunally about twice the diameter of the dise, they
again became conspicuous. There was a distinet darkish opacity of the
retina all round the optie dise.

On March 1 the optic disc remained clear; the vessels, both arteries
and veins, had diminished in size, the former, on the dise, being reduced
to the merest threads. They were narrower at a distance from the dise
than formerly. In one vein the column of blood was interrupted, for
the vessel appeared as if empty for a little space. On March 13 the
dise had become whiter, and its edges well-defined and elear, but a little
uneven (Pl XII. 2—the disc appears too deeply tinted). The remains
of opacity below and above the dise were still there, but less conspicuous,
The veins were rather smaller than when last examined, and the dimi-
nution in size was chiefly noticeable near the dise, where they appeared
considerably narrower than in the equatorial region. One or two veins
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could not, with the indirect image, be seen upon the disc, but
appeared near its edge. The arteries on the dise itself were just
visible as lines, and some of them could not be distinguished against the
choroid near the dise. All, however, became more perceptible at about
two dise-breadths from its edge, and towards the equatorial region
became much larger than near the dise, though smaller than when
first observed. This condition continued until he died.

Post-mortem Eramination,—Brain : The right hemisphere was healthy
throughout. In the left hemisphere were two lesions. (1) The smaller
was an area of softening on the outer surface, at the posterior part of the
parietal lobe ; it measured one inch by three-quarters. (2) The left corpus
striatum at its junetion with the optic thalamus was softened over an
area three-quarters of an inch in diameter, and of a yellowish eolour.
On section the disease did not extend into the optie thalamus, but passed
outwards to the fissure of Sylvius, the tint of the softened portion
varying from creamy white to pale orange. Convolutions of the island
of Reil destroyed; lowest frontal convolution a little damaged. The
arteries at the base appeared healthy. The right middle ecerebral
contained fluid blood. In the left middle cerebral, within the Sylvian
fissure, was a clot half an inch long, colourless, firm, easily detached
near the orifice of the artery, but above adherent to the inner coats. On
each side of the clot was a little fluid blood. DBranches from this
occluded artery passed directly into the diseased portion of the corpus
striatum. The anterior cerebrals and anterior communicating arteries
were empty. The heart was much diseased. The mitral orifice was
thickened and roughened, and calcareous on its auricular surface. 0ld
clots were contained in the auricular appendices and in the apex of the
right ventricle. In the lungs were numerous angular patches of
pulmonary apoplexy. Each kidney contained an infaret, and a similar
infaret was contained in the spleen. .

Eye.—Microscopical Examination.—The central artery in the optie
nerve was dilated here and there, but for the most part so contracted that
its calibre was reduced in places to a mere line. The walls were thick,
but only in proportion to the contraction of the artery. There was no
plication of the inner layer. The dilated portions corresponded in some
instances to the passage of a branch from the artery into the substance
of the optic merve. Just behind the division of the artery in the disc
was a dilatation of some size, But in the dise itself, the main branches
of the artery were reduced to very narrow dimensions, the cavity of one
being only %% in. in diameter.,

Here and there, chiefly in the substance of the nerve, but to a less
extent also in the dise, minute granular masses could be seen in the
artery. The largest of these (represented in Fig. 3, p. 30) was situated
in the main frunk in the substance of the optie nerve, about one-eighth
of an inch behind the lamina eribrosa. It is an elongated plug, <1 of
an inch in length, and about i of an inch in width, coarsely granular
in appearance, containing many dark points. It apparently did not
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quite fill the vessel, having, doubtless, shrunk from the sides while the
specimen was being hardened. A little distance in front of this was a
small spherical mass. Farther back the vessel was for some distance
reduced to a very narrow size, hardly any eavity being visible ; but here
and there a little granular mass could be noticed within it. Farther
back it again widened out, and then narrowed. In oneof the narrowed
arteries on the dise a quantity of granular material could be perceived.
The veins on the disc were reduced in bulk, but were much larger than
the arteries. No capillaries in the dise or about the lamina eribrosa
could be perceived. In the retina beyond the limits of the dise, however,
about a dise’s breadth from its edge, numerous dilated capillaries could
be seen, running inwards through the nerve-fibre layer, some vertically,
others at an inclination. They appeared as if passing from the choroid
to the surface of the retina; but they could not be traced towards the
choroid beyond the inner layer of the retina.

The nuclei in the optic nerve were not more abundant than normal,
but the nerve fibres showed some commencing degeneration, a few
globules of myelin being seattered among them. The papilla was not
swollen. The minute round nuclei which commonly lie among the nerve
fibres in the disc were increased in number, and in places were accumu-
lated in oval heaps between the bundles of nerve fibres. The layer of
nerve fibres passing on to the retina appeared a little swollen ; but its
thickness, a disc’s breadth from the edge of the dise, was only ;1 of an
inch, the fibres being here and there very slightly varicose, and lying
less closely together than is usual. The cellular layers of the retina near
the dise were in some parts normal, or nearly so, the ganglion-cell layer,
the two nueclear and the molecular layers being distinet, the former only
in places a little thickened by the increase in the number of corpuseles
composing them. (The layer of rods and cones was not distinguish-
able as such, doubtless from the time which elapsed after death before
the post-mortem examination was made.) On another side of the dise,
however, probably where the opacity was noticed during life, the whole
thickness of the retina was infiltrated with minute corpuscles resembling
those of the nuelear layers. In these layers they were more closely
azerezated, but they filled also the outer molecular layer, and were
scattered less closely through the inner molecular layer. The retinal
layers were also a little sinuous. These changes were noted especially in
the portion of the retina beneath the thickened nerve-fibre layer.

Near the macula lutea some irregularities in the surface of the retina
could be noticed on looking at it with a simple lens. These depended
partly on ramifying vessels and partly on the retina being raised in
minute folds. The microscopical examination showed considerable though
variable change. In some places all distinction of layers was lost;
small round corpuscles resembling those of the nuclear layers, but stain-
ing less readily with logwood, infiltrated the whole thickness of the
retina, the only other structure perceptible being the remains of the
vertical fibres of the retina, themselves thickened, among which the
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nuclei lay. In other places the vertical fibres in the outer molecular
layer were widely separated, spaces between them being left, and
the nuclear layers being normal, as if from edema. In some places
round corpuscles were scattered through this (outer molecular) layer; in
other parts the layer was infiltrated with small round ecorpuseles lying
amid a granular matrix. The external nuclear layer was also in places
considerably thickened. Where the retina was raised in a fold, this
layer on the concave side was sinuous, and between the contignous folds
the layer of rods and cones had disappeared, and the space was filled up
by a considerable quantity of granular material, in which a few round
corpuseles could be distingushed. The pigment-epithelium was in this
part in close contact with, and adherent to, the external nuclear layer.

Remanks.—It is in the highest degree probable that the embolism of
the retinal and cerebral arteries were simultaneous, and it is, I believe,
the only recorded case in which the two accidents ocenrred at the same
time. The ocular condition presented many instructive points. A
ready collateral circulation in the retina must have been established in
this case, for the arteries, as seen with the ophthalmoscope, maintained
their thread-like dimensions only for a very short distance after leaving
the dise, and then resumed a distinet though narrowed double contour.
The blood reached them probably from the posterior eiliary arteries. It
is often assumed that the vessels of the dise form an important part of
the means of communication. But the marked and increasing pallor of
the dise in this and in almost all cases of embolism is in contradietion
to the assumption. The pallor depends, as Gradenigo® has pointed out,
on anmmia, rather than on fissue proliferation. No capillaries were
visible, although carefully looked for, in the case I have just described ;
and neither the tissue-formation nor the degeneration of the nerve
fibres was sufficient to account for the pallor. DBut there was distinet
distension of small vesssls in the retina ontside the limits of the dise,
and it is, I think, clear that it was by the vessels near the papilla, and
not by those in the dise, that the collateral circulation had been set up.

The retinal appearances, as seen with the ophthalmoscope, do not
differ in any material point from those of most other cases recorded.
It is, however, to be noted that when first examined, five days after the
presumed onset, the opacity of the retina was as marked around the
dise as around the macula Intea. Moreover, the red spot at the macula
lutea, so often deseribed, was absent. This fact is of interest in con-
nection with the diagnosis of embolism within the artery from hamor-
rhage around it. The absence of a red spot at the macula and the
presence of early infiltration around the dise are given by Magnus as
diagnostic indications of hemorrhage around the nerve. In the case
now deseribed, unguestionably embolie, the spot at the macula was
absent, and by the fifth day the infiltration around the papilla was
very marked,

* Gottardi: *“ Giornale de Med. Mil."”" July, 1875, p. 22.
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The anatomical changes in the retina corresponded to the opacity
observed during life, and still present, although in less degree, at the
time of death. They indicate more structural change than is, I think,
commonly supposed to oceur in these cases. The adhesion of the
pigmentary epithelium to the outer nuclear layer may perhaps be taken
as evidence that the destruction of the layer of rods and cones at this
part was not a mere post-mortem change, but occurred during the
active processes consequent on the arterial obstruction.

CasE 48.— DMitral constriction ; embolism of one branch of the retinal
artery.*

Lovtsa P., single, aged twenty, came under observation in April, 1874.
In the preceding February she was quietly sitting at work when a dark
shade seemed to come over the right eye. She closed her left eye, and
found that she could not see with the right. She had no pain in the eye
or head. After a few days some return of sight followed, which
gradually improved up to a certain point. When seen, with the left eye
she could read No. 1 Jager at six inches; with the right only No. 3
Jager at six inches, Left field of vision normal ; right presents a large
defect below, invelving about nearly half the field, extending higher on
the nasal than on the temporal side, the base below the apex at the blind
spot (Fig. 4, p. 33).t Ophthalmoscopic examination showed the appear-
ances depicted in Pl. XII. Fig. 3. The lower branch of the central
artery is normal. Of three upper branches, that on the nasal side is
completely obliterated, its commencement being visible only as a fine,
white, branchy thread. Two other branches are much narrowed for a
long distance from the dise, but about half way to the equator of the
globe they widen out. Where narrowed, a fine white line can be seen
on each side of the upper branch.

At the heart there was a well-marked, loud, presystolic, mitral
murmur. No history could be obtained of rheumatic fever, scarlet fever,
or chorea. She had never suffered from palpitation of the heart. As
long as she could remember she suffered from attacks of momentary
dimness of sight.

CasE 49.—Fracture of the skull passing through the left orbit ;
heemorrhage into the optic nerve sheaths ; extravasations in the left retina.

A cHILD, aged twenty months, admitted into University College
Hospital, March 31, 1876, with a history of having fallen out of a firsi-
floor window on to its head, about ten minutes previously. When seen
by Dr. 8. H. Burton, the house surgeon (to whom I am indebted for the
notes of the case), it was insensible, with stertorous breathing, the whole
muscular system being in a state of tonic spasm with exacerbations, pedo-

* For an opportunity of seeing this case I am indebted to my colleague,
Mr. Streatfeild, to whom she applied at the Moorfields Hospital.
+ By an error on p. 33 the field is said to be that of the left eye.
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carpal inversion well marked, distinet opisthotonos. Pupils slightly
dilated, but equal and insensitive to light. A depressed fracture of the
skull was found extending vertically across the left side of the skull,
an inch and a half behind the position of the ear, being about three
inches in length. The left eyelid was discoloured, and the left eyeball a
little more prominent than the right. A few hours later the left optie
disc was found to be hypersmie, but its outline was distinet. The
veins were full and distended, the arteries normal. Three extravasations
of blood were seen at the apparent lower margin of the dise, and four
other smaller heemorrhages were seen at a distance from the dise. The
fundus of the right eye was normal, the dise clear, but the veins appeared
somewhat distended. No extravasations could be seen. The museular
spasms ceased after the child was put to bed ; but, in a few hours, con-
vulsions came on, and recurred with inereasing frequency until death,
five and a half hours after admission. Posf-mortem, over the fracture
there was a considerable quantity of brain matter mixed with blood,
outside the skull. Two fractures of the skull were found, one in the
position mentioned, and another on the right side, extending from the
sagittal suture to the base. Each fracture extended to the petrous bone.
From the anterior end of the sagittal suture the left fracture passed
obliguely forwards to the margin of the left orbit, close to the supra-orbital
noteh, and back through the roof of the orbit to the posterior end of the
ethmoid bone. The dura mater was torn on each side beneath the lateral
fractures. Blood covered the convex surface and base of the brain, and
filled the ventricles. In the left orbit there was a elot above the
superior rectus, none in the right orbit. The sheath of each optic nerve
was distended with black fluid blood, the distension being greatest near
the eye. The small hemorrhages seen with the ophthalmoscope in the
left retina, were just visible. None were seen in the right eye.

CasE 50.— Compound depressed fracture of the left parietal bone ;
elevation ; hernia cevebri; optic newritis; left hemiplegia ; erysipelus ;
death ; extensive disorganization of the brain.

Epwarp M., aged twenty-three, admitted into University College
Hospital, May 11, 1876, under the care of Mr, Heath, having been
kicked on the head by a horse. The kick occasioned no loss of con-
sciousness. A slightly depressed compound fracture of the left parietal
bone was found. On June 15 there was constant vomiting and pain in
the head, and infrequent pulse. The depressed fragments were removed.
There was no clot under the bone, or wound of the dura mater. Some
pain in the head continued, and on the 23rd two other picces of the
parietal bone were removed. The dura mater thus exposed presented
inflammatory matter and granulations. On the 24th a yellowish-brown
projection was noticed from the anterior part of the exposcd dura mater,
about the size of an acorn, not pulsating, but showing pulsation beneath
it. On this day I examined the eyes for the first time, and found the
left optic dise normal. Around the right there was some opaeity,
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masking the outer edge of the dise, and slightly prominent. The tint of
this dise was a little redder than the other. Vessels normal. On the
25th the swelling had increased in size, and pulsated distinetly. There
was some pain in head and sleeplessness. Ophthalmoscopic examination.—
Right eye: veins large and dark ; arteries rather below normal size.
Outline of disc wveiled on all sides, but not quite concealed ; slight
swelling of opaque retina in front of it, with a darker tint on the sides
of the swelling. Left eye : appearance similar to the right, but on the
nasal side only, where the obscuration of the edge was greater than on
the right eye. Temporal edge of dise clear. No hemorrhages. May
27.—The hernia cerebri continued to increase in size. The left optie dise
remained almost as on the 25th, the right was certainly more swollen, so
that the veins lost their central reflection as they coursed down its slope.
On the 29th, the hernia having attained the size of a pigeon’s egg, it was
shaved off to the level of the adjacent granulations, and compression
applied. On the 31st the hernia returned, the temperature rose to 105°,
and symptoms of erysipelas appeared. On June 1 the ophthalmosecopie
appearances presented no change. The erysipelas in a day or two
extended over the whole scalp, and a fungus cerebri rapidly formed at
the wound, quickly attaining the size of an apple. On the Tth its summit
was sloughing, and the first paralytic symptom was noted, slight
paralysis of the lower part of the face on the right side. The pupils
were equal, and the limbs presented no paralysis. On the 8th the patient
pulled off half the fungus, and it was noted that the left arm and leg
were moved less than the right. Sensation unimpaired. During the
next day or two sloughs came away from the hernia at each dressing,
Left hemiplegia became complete, and was accompanied by some rigidity.
On the 11th the patient died.

At the post-mortem examination it was found that, beneath
the dura mater, the surface of brain immediately around the
hernia, and also along the right side of the superior longitudinal
fissure, was covered with a thick layer of pyo-lymph ; vessels over the
rest of the surface full and prominent, more so on right side than on
left. Base of brain thickly covered with pyo-lymph. On right side,
the brain substance had degenerated into a greenish pulpy mass, as far
down as the lateral ventricle. Fornix softened. Right corpus striatum
softened, with small extravasations of blood around, evidently due to the
softening and secondary rupture of the vessels; optic thalamus com-
paratively healthy. The fractures extended into roof of sphenoidal
sinuses, and there was also a fracture on outer side of orbit, which
extended into spheno-maxillary fissure. No nofe was made of the
condition of the optic nerves.
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Tae ophthalmoscopic illustrations contained in the following plates ave
from drawings of the erect image, with the exception of Pl I. Figs. 1,
3, & 5; Pl. VL. Fig. 1, and Pl. XII. Fig. 2, which are of the inverted
image. In some of the other figures, however, the drawings, although
of the erect image and made on a large seale, have heen reduced in
the photographic reproduction nearly to the dimensions of the inverted
image.
PLATE I.

Fies. 1 & 2.—8imple congestion of the opfic dise in a case of
embolic softening in right cerebral hemisphere, causing left hemi-
plegia,  Right optic disc five weeks after onset.  (Case 25, p. 284.)

F16. 1 represents the dise as seen by the indirect method of examination.
The tint is nearly that of the adjacent fundus, and is uniformly dis-
tributed over the dise. The edge is dimly seen as a pale zone, most
distinet on the right (temporal, apparent inner) side. The veins are
large, especially one which passes apparently upwards. (really down-
wards). The arferies are about normal size. Several small vessels
passing from the disc are unduly visible. (x 8.)

Fic. 2.—The same dise as seen by the direct method (upright image)
—reduced. The uniform red tint is as conspicuous as by the indirect
method. The sclerotic ring is visible on the left (temporal) side, but
nowhere else is the boundary of the dise recognizable. The large size
of the veins is very conspicuous, and there is white tissue about the
vessels, arteries especially, in the centre of the dise, very conspicuous
against the red surface.

The left dise presented nearly, but not quite, the same appearance,
and after a few weeks its congestion lessemed much more than that of
the right.

Fias. 3 & 4,— Commencing oplie newritis ; * congestion with adema ;7
probable cerebral syphiloma.  Left eye.

The patient, aged twenty-five, had had a hard chanere at twenty ; sub-
sequently cranial nodes ; an attack of right hemiplegia at twenty-three,
and headache and convulsions for six months. Right optie dise full

v
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coloured, but otherwise normal. The appearance of the left is shown in
the figures.

Fi16. 3.—Appearance on indirect examination. The edge of the dise
is fairly distinet, but its surface is uniformly red—a deeper and more
carmine red than the adjacent choroid. Around it is a halo of paler
reflection from the adjacent retina, and this can be traced upwards and
downwards along the course of the larger vessels, in the sitnation in
which the nerve fibres are most numerous. The retinal vessels are of
nearly normal size, elear to their emergence in the middle of the dise.
(The arteries in the figure are rather too small.)

Fre. 4. —Appearance of the same dise on examination by the direct
method (reduced). The aspect is very different from that presented on
examination by the indirect method. The edge of the dise can nowhere
be seen ; the halo of paler reflection is seen as a striated, reddish-grey,
slightly prominent opacity, completely veiling all behind it. The increased
redness in the centre is the only indication of the position of the optie
disc. The striation is radiating from the centre of the dise, and
evidently depends on the nerve fibres, The opacity ceases abruptly
about a dise's breadth from the probable position of the edge of the dise,
except above and below, where a fine pale striation accompanies the
vessels —the pale reflection recognized in the inverted image. The veins
are a little larger than normal; they curve down the sides of the
swelling, but the prominence being slight, the change of plane causes
only a slight diminution of the central reflection. The edge of the
swelling is steepest on the temporal side (to the right), and there a
small vein forms a conspicnous curve down the side.

Vision 1,—; Field unrestricted. Colour-vision (with Holmgren's
wools) normal.

Fres. 5 & 6.—Optic neuritis, Right optic disc of a patient suffering
probably from a cerebral tumowr, causing fits beginning in the right side
of the face. (Case 8, p. 255.)

Fic. 5 represents the papilla as seen by the indirect method. The
outlines of the dise cannot be seen ; its position is occupied by a roundish
prominent swelling, the centre of which is red, the outer part pale, and
the sloping side greyish-red, The veins appear of nearly normal
size, but present conspicuouns curves as they slope down the sides of
the swelling. They cannot be traced to the middle of the swelling, their
terminations being concealed in the red centre. The arteries cannot be
recognized on the swelling, being visible only beyond its edge, where
they have a normal course. (In the figure they are rather too
TATTOW. )

F16. 6.—The same dise as seen by the direct method of examination
(reduced). Its prominence is less conspicuous, as the shading of the
edge cannot be so well seen. It is indicated by the curves of the veins.
The swelling was, however, such that, although the fundus was distinet
without a correcting lens, the top of the swelling could only be seen
with 4 2 diop. The centre is red, and presents a fine stippling ; the
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outer part reddish-grey, striated. The large veins arve larger than
normal, and are numerous, and so considerably enlarged. Over the
prominence of the swelling their reflection is bright, but it is lost, and
the vessels appear dark, as they slope down the sides of the swelling.
Beyond its edge several of them are partially concealed as they dip into
the substance of the retina before assuming a normal ecourse upon the
fundus. Towards the slightly-depressed centre they are lost in the
tissue, some, as the lower veins, gradually, others suddenly after a
slight curve, in which their central reflection is again lost. One or two
arteries can be traced over the outer part of the swelling, and present
there a bright reflection, Others are concealed completely by the
tissue, and only appear beyond its edge. Near the centre of the disc is
a small oval white spot. On the right (temporal or macular) side of the
dise the red of the choroid is varied by a series of paler lines, most being
concentrie to and adjacent to the edge of the swelling. They depend on
the folds into which the retina (perhaps only its nuclear layers) is thrown,
in consequence of its displacement from the edge of the choroid—partial
detachment. (Compare Pl. VIL 1 and P1. XV. 1.) Vision 2, but con-
siderable concentric limitation of the field.

PLATE II.

Fra. 1.—Subsiding neuritis; commencing consecutive atrophy. From
a case of local chronic meningitis, with changes (induration, &e.) in the
subjacent convolution, probably syphilitie.  Left eye. (Case 2, p. 242.)

The position of the dise is oceupied by a pale swelling with very
soft edges and depressed centre, in which a little of the redness still
remains. The area of the swelling is considerably larger than the dise,
and its prominence is considerable, as is shown by the eurves formed by
the veins as they course down its sides. Several are slightly concealed
beyond the edge of the swelling. The arteries have an almost straight
course. Both veins and arteries are a little more concealed at the centre.
The veins, on the fundus especially, are distincetly smaller than they
were In an earlier stage. The small vessels are also much smaller,
many having disappeared, and others can only be traced as fine lines.
Vision 0.

Fic. 2.—Neuritis subsiding irvegularly, clearing from the upper half
of the dise before the lower, in a case of syplilitic disease of the brain.
Left eye.

The lower half of the dise is concealed by a greyish-red, striated
swelling, of moderate prominence. The veins curve over it. An artery
is partially concealed by it. The upper portion of the dise—rather more
than half—is clear, but has a ¢ filled-in”* look, being oeccupied by new
tissue of a pale grey tint. A large vein has a peculiar course, curving
round the upper edge of the dise. The arteries are partially concealed
by thenew tissue ; they appear narrow and indistinet, and both these and

Y 2
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the vein are bordered by whiter tissue. Similar white tissue marks the
position of several small vessels, which can scarcely be distinguished.

¥ie. 8.—Grey alrophy of optic nerve, probably from post-orbital
pressure on the nerve trunk. Left eye. (Case 31, p. 293.)

The dise presents an iron grey tint, greenish in certain lights, uniform
in the outer part, but mottled at the bottom of the central cup, grey
flake-like spots being separated by the white trabecul® of the lamina
eribrosa. The central cup is deep and wide. The sclerotic ring is
visible in almost the whole circumference of the dise. The vessels
present no reduetion in size. They are distinet to their emergence.
The veins joining to form a trunk, which can be seen dimly as it
passes down into the substance of the nerve in the central cup. Along
one artery, which passes downwards and crosses two veins, white lines,
indicating the position of the wall of the vessel, are distinet against the
darker veins. Vision 0.

Fia. 4.—Afrophy of opfic dise of six years’ dwration secondary fo
pressure on optic commissure after previous slight damage by newritis.
Right eye. (Case 6, p. 231.) :

To indirect examination the disc appeared white, but on direct
examination it is everywhere of a faint greenish-grey tint, strongly
marked at the bottom of the ecentral depression (rather too strong in the
figure). The veins and arteries are of nearly normal size. The edge
of the disec is a little irregmlar in shape, and the appearance of
irregularity is inereased by a narrow zone of atrophy of the choroid
on the temporal (left) side, within which pigment is accumulated in
a narrow line at the edge of the dise. This is probably a trace of the
attack of neuritis, and so also is the appearance of white lines along
the lower wvein; the latter was much more conspicuous soon after the
neuritis subsided. The dise has a * filled-in " look, the exeavation
being slighter than in the case of simple atrophy shown in Figs. 3 & 6,
the lamina cribrosa being visible. Vision 0.

F16. d.—dAtroply of the left optic nerve in a ease of cerebral disease,
causing left hemiplegia, amaurosis of left eye, and loss of the left half
of the field of vision in the right eye. (Case 30, p. 293.)

The dise appeared white and sharp-edged to the indirect method, but
by the direet method is pale grey (too grey in the figure), pale and
uniform in the outer part, and in the centre a deeper grey mottling
within the lamina eribrosa. The edge is clear and sharp all round.
On the temporal side (to the right) is a little accumulation of pigment.
The veins and arteries are of normal size, and can be traced to the
bottom of the large central cup. A small vessel passes on to the dise
from the choroid, and thenee on to the retina.,  Vision 0.

Fis. 6.—.dfrophy of the optic nerves of three years' duration in a
patient presenting slight spinal symptoms (rhewmatie pains in legs,
darting pains in back, salyriasis, and excessive knee-veflex).  Right eye.

The optic dise is sharp-edged, the sclerotic ring conspicuous on the
temporal side, and beyond it a little pigment aceumulation. The nasal







FLATE III.




DESCRIPTION OF PLATES. 325

half of the dise (to the right) is a soft uniform grey; the temporal half
to the left is darker grey mottled. The excavation is large, and at the
bottom the lamina ecribrosa is visible. Vision— quantitative perception
of light only. Both dises similar,

PLATE III.

Frgs. 1 & 2.—Right and left optic dises ; caries of sphenoid bone, with
secondary meningitis.  (Case 1, p. 240,)

Fi16. 1.—Right optic disc. Characters normal. Outline elear ; central
cup deep ; vessels lost to view as they pass down its sides. The termi-
nation of the vein can be dimly seen in the middle beneath the nasal
edge of the hollow. (Vision normal.)

Fie. 2.—Left optic dise. Well marked neuritis. Edge of dise in-
vigible ; concealed by a reddish-grey swelling, which extends beyond the
normal limits of the dise. The central cup is encroached upon but not
quite obliterated, a small area of white reflection from it being still
visible. Vessels of normal size. The veins emerge from the central
depression ; one, which passes directly npwards, being partly concealed
at its emergence ; they present conspicuous curves and lose their cenfral
reflection as they course down the sides of the swelling. The arteries
present a straighter course, but cannot be easily distingunished upon the
papilla. The degree of swelling is moderate ; it presents fine striation,
partly due to minute radiating vessels and partly to the nerve fibres.
(Vision quantitative only.)

F16. 8.— Descending neuritis in cevebral tumonr, (Case 3, p. 243.)

Right optic dise. Outline recognizable on the temporal side, although
not sharp ; concealed on the nasal side. Tint, greyish-red, finely striated.
Swelling distinet but slight. Veins, of normal size, lose their bright
reflection on the sides of the swelling and are concealed just beyond its
edge ; one, which passes downwards and to the right, is concealed near the
middle of the papilla by a white opaque spot. The arteries are narrow
and near the middle of the papilla are bordered by white lines. (Vision
could not be ascertained.) For the microscopical appearances at a
later stage, when the inflammation was greater, see Plate XII. 4—9,
and XIV. 1.

Fie. 4.— Optic newritis in cerebral tumour; tuberewlar masses in cere-
bral hemispheres, cerebellum, and the other eye. (Case 3, p. 250.)

Left optic papilla. Dise conecealed by very prominent swelling with a
marked central depression. Veins large, and form conspicuous eurves
as they course down the steep sides of the swelling, some being even
lost to view in their course on account of the steepness. Beyond the
edge they are obscured for a short distance. Arteries partly concealed.
Minute red stippling of swelling but no hwmorrhages. Mueh white
tissue about the vessels in the central depression. Vision, ﬂlu;ht failure
only.
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Fras. 5 & 6.— Optic neuritis in trawmatic meningitis, and after recovery.
Right eye. (Case mentioned on p. 148.) '

F16. 5.—Appearance ten days after the injury. A pale red, striated
opacity eonceals the whole dise, the edge being nowhere visible ; promi-
nence slight but distinet. The central eup is not quite obliterated ; its
white reflection is visible at the bottom of the central depression. Veins
of normal size ; the upper branches, where the swelling is greatest, lose
their refleetion at the edge. Arteries of normal course. Vision: no
evidence of impairment.

Fia, 6.—The same dise a month later, presenting normal characters.
Edge elear and fairly sharp; sclerotic ring visible on nasal side (to the
right). Central pit clear and apparently normal ; steep on the temporal
(left), sloping on the temporal side. The edge of the disc is seen by its
relation to the vessels to be considerably within the limits of the swelling
shown in the preceding figure. The vessels have a normal course.
Vision normal.

PLATE IV.

- Fres. 1 & 2.—Optic neuritis in a case of probable syphiloma of brain,
and disc after vecovery. Right eye. (Case T, p. 254.)

F16. 1.—Inflamed papilla. Dise concealed by a prominent, red, striated
swelling about twice the normal diameter of the dise. A slight central
depression ean be seen. The veins, not larger than normal, appear dark
as they pass down the sides of the swelling., A white pateh lies across
and conceals one which passes downwards. On the lower part of the
swelling is a small hemorrhage, Vision : No. 1 Jager at six inches with
a little difficulty.

Fi. 2.—The same disc three months later, presenting very little
trace of the preceding inflammation. Outline quite elear and sharp;
selerotic ring distinet ; no disturbance of adjacent choroid. Central eup
small but not apparently ¢ filled-in,” as the veins can be traced down its
sides to their junction at the bottom. Some of the arteries on the dise
are accompanied by white lines, especially one which eurves downwards.
A comparison of the vessels with that in the last figure will show how
much they were altered in their course by the swelling. (A vein which
passes upwards and to the left has by an error been figured as an
artery.)

Fies, 3 & 4.—Optic neuritis from cerebral syphiloma, and same
disc after the subsidence of the newritis,  (Case 9, p. 256,)

Fie. 3.—Inflamed papilla. Dise concealed under a swelling of
moderate prominence, and about twice the diameter of the normal dise,
concealing the veins and arteries. Colour red, and finely punctate in
the centre; greyish-red and striated on the peripheral portions of the
swelling. The central reflection of the veins is lost as they slope down
the sides of the swelling. Veins a little larger than normal ; arteries
nearly of normal size. One vein which courses from below passes over



PLATE 1M

AETATYEL






DESCRIPTION OF PLATLS. 927

the disec more superficially than the others and presents a double curve.
There is a small hwmorrhage in the centre of the dise, and a faint
white spot to the right of the centre.

Vision — -} and &, Field noimal, Blind spot double normal size
(Fig. 10, p. 56).

Fic. 4.—The same dise two months later. Neuritis gone ; outline of
dise clear in whole circumference. There is a fringe of pallor beyond
the nasal edge, to the left (atrophy of choreidal pigment). Tint of
disc normal, but too uniform, and the disc has a * filled-in’" aspect,
the two lower veins being narrowed and partly concealed by new
tissue at the centre left by the inflammation. The normal central
“ cup ” is being re-established, as shown by the eurve at the central end
of the lower vein; its bright reflection is lost as it curves down the
edge of the cup; at the centre it is still almost concealed., Arteries
normal.

Vision the same.

Fres. 5 & 6.—Subsiding neuritis and subsequent atrophy (cerebral
syphiloma) ; process of obliteration of vessels. Left eye. (Case 10,
p. 259.)

Fie. 5.—Newritis subsiding. A month previously intense inflam-
mation with h@morrhages. Now a pale reddish-white prominence
remains, with soft edges, paler in the centre than at the margin. The
veins, large and dark, curve over the side of the swelling, and are
obscured just beyond the edge. The arteries are small and partially
concealed by the new tissue. On the surface several vessels are seen
in process of obliteration. One, apparently an artery, ends suddenly at
a small extravasation, and the terminal portion of the vessel is very
dark, as if plugged. From the central portion of the vessel two small
branches proceed.

Vision 0; galvanic stimulation, no effect.

F1a. 6.—Te same disc stz weeks later. The swelling has subsided
almost to the level of the retina; the surface of the dise is white, the
centre (in the position of the physiological cup) being a little whiter
than the rest. Veins and arteries are somewhat smaller than normal,
the latter especially. The former have now a straight course, and the
latter can be traced, although narrowed and obscured, fo their
emergence near the centre of the dise. The small vein in the other
figure which had a peculiar serpentine course has disappeared. The
artery which appeared to be in part plugged presents a very different
appearance. The distal part has disappeared, and the proximal portion
has dwindled in size to that of the branch, which appears to be earrying
on the blood from it. Its origin from a larger trunk is now clear.

Vision—very slight perception of light; retina again sensitive to
electrical stimulation.
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PLATE V.

Fies., 1 & 2.— Optic newritis (right and left eyes) in cerebral tumour.

The patient (in the National Hospital for Paralysis and Epilepsy,
under the care of Dr. Hughlings Jackson), was a man aged thirty-five,
suffering from left-sided convulsions, beginning with a wvisual and
auditory aura (referred to the left ear), and from left hemiopia of both
eyes. Subsequently, coarse tremor came on in the left arm, with weak-
ness, which gradually increased to complete left hemiplegia. The
symptoms were thought to be due to a tumour of the right hemisphere,
in the parietal and tempero-sphenoidal lobes, extending inwards.

Fra. 1.—Left dise, Inner half veiled beneath a reddish striated
swelling of slight prominence, sufficient to alter a little the course of the
veins, and partially conceal the arteries. The outer half is much less
red, and its outline can be seen but is soft. A flame-shaped hsemorrhage
lies across the edge, having one extremity adjacent to a small vein.
There is another small extravasation near an artery on the lower margin.
Vision normal except for the hemiopia.

Fic. 2.— Right disc presenting a similar appearance; the inner half
concealed, the outer visible, but not clear., No extravasation,

During about six months that the patient remained under observation
not the slightest change could be seen in the dises except the disappear-
ance of the heemorrhages. A year and a half later, two years after the
drawings were made, vision had entirely failed. The inner halves of the
dises were still concealed under a reddish striation, but the outer halves
had become grey without any redness.

F1e. 3.— Optie neuwritis in a ease of cerebral syphilitic disease, causing
left-sided weakness and convulsions beginning in the hand. Left eye.

Dise completely concealed on nasal side (to the left) while on temporal
side (to the right) the position of the edge can just be detected. Swelling
moderate, altering the course of the veins, which ecan, however, be
traced up to their emergence in the centre. The curve they present
at the edge of the swelling is gentle, but their central reflection is lost
there. The more abrupt backward curve presented just beyond the edge
of the dise, by a vein which passes directly downwards, is apparently
determined by the position of an artery which crosses it, and which a
little above this point, in crossing it again, has again depressed it.
A small vein which passes upwards and to the left (in the figure)
is concealed for some distance by the striated opacity. On the upper
edge of the swelling is a small heemorrhage. Neuritis bilateral. Vision
+. Colour vision normal.

F16. 4.—Optic neuritis in cerebral tumour, probably tubercular, caus-
ing left hemiplegia and hemiopia. Left eye. (Case 11, p. 261.)

The temporal part of the disc (to the right in the figure) is clear, its
outline being quite distinet. Elsewhere the margin of the dise is concealed
by a (reddish) striated opacity, of slight prominence. The veins are large,
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appear first beyond its edge, and are then of about normal size, but at
first they form conspicuous curves, the deeper portions of which are
concealed. They then assume a nearly normal course. The arteries are
narrow, some being scarcely visible. Numerous haemorrhages, small and
striated, are scattered over the retina in the posterior half of the eyeball,
except on the temporal side (to the left). In this direction the swelling
reaches almost to the position of the macula lutea, in the neighbourhood
of which are many minute white dots adjacent to the edge of the
swelling,  Vision 0.

F16. 2.— Optic neuritis in a case of old fractures of the skull ; inflam-
matory growths beneath them ; at the base the results of previous menin-
gitis.  (Case 4, p. 248.)

The position of the dise eould be recognized by the indirect method of
examination, but by the direct method it is completely concealed by
a greyish-red swelling, of nearly three times the diameter of the dise,
striated. Upon it are many white spots and lines (due to granule
corpuscles, &e.), some of which cor respond to the course of the arteries.
One, above, is surrounded by a narrow zone of hemorrhage. The vessels
are mnutzllnd in the middle of the swelling ; the veins more mmpletel y thml
some of the arteries. The course of the veins is very tortuous. Vision 3.
(The microscopical appearances ave shown in Pl XVI. Figs. 1—4.)

Fi, 5.—Neuritis subsiding into atrophy ; slight retinal echanges:
tuberele of eevebellum. Left eye. (Case 19, p. 274.)

The dise is invisible beneath a pale, almost white swelling, depressed
in the centre. Ower this the veins curve. After sloping down its sides,
they are concealed by the adjacent opacity of the retina for a short
distance. One artery, which passes downwards, is visible on the surface
of the swelling, but is also concealed beyond its edge. The other
arteries appear only some distance from the edge. Midway between the
retina and the macula lutea is a group of small white granular-looking
spots, apparently just behind the level of a retinal vessel which passes
among them.) - They slowly lessened under observation. The swelling
gradually subsided, the edges of the dise reappearing and its aspeet
becoming that of * consecutive atrophy.” Its appearance is shown in
section in Pl. XIV. Fig. 2.} Vision 0.

Fres. 4 & 5.—Subsiding newrilis, recent heemorrhages, and same
disc after recovery.

The patient had been in the London Hospital, under the care of Dr.
Hughlings Jackson, suffering from the symptoms of cerebral tumour,
and presenting intense optic neuritis. Under treatment the symptoms
subsided, and the neuritis gradually lessened, but during subsidence
several fresh hwemorrhages appeared. He died some years later, and
the cicatrix of a syphilitic growth was found on the surface of the brain.

Frc. 4.—Subsiding newritis.  The outline of the dise can be seen, but
is not clear; its surface is reddish in tint, and the swelling of the
papilla is still considerable, as evidenced by the curves formed by the
veins in passing over its edge. Several large extravasations are seen.
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One of these, below, follows the course of an artery. Another above
and to the left is round, not striated, and therefore probably situated in
the deeper layers and not in the nerve-fibre layer. Vision normal.
Can read the smallest test type.

Fr6. 5,—T'he same two months later. The hemorrhages have entirely
disappeared. The disc is clear, and its swelling has almost subsided.
But the tortuosity of the vessels has increased, probably on account of
their permanent extension by the long swelling.

PLATE VII.

Fias. 1 & 2.— Unilateral optic neuritis ; probably cerebral syphilome.
(Case 17, p. 272.)

Fra. 1.—Left eye presenting considerable optic neuritis. The dise 1s
concealed in its whole extent by a swelling—reddish, striated, extending
a little beyond the normal limits of the dise. It presents a considerable
depression in the centre, so as to cause the prominence of the outer part
to be annular in form. The veins, a little larger than, normal, form
conspicuous curves over it, lose their reflection as they slope down the
rather steep sides, and some are concealed beyond the edge for a short
distance. In the cenfral depression the veins pass behind the arteries
and are unduly concealed by the swollen tissue. The artery which
passes upwards is visible throughout ; those which pass downwards are
distinet at their emergence in the depressed centre, but are concealed by
the swelling, to reappear at its edge. No hemorrhages. Just beyond
the edge of the papilla is a series of pale concentrie lines parallel to the
edge, due to the folds in the displaced retina; they are limited above
and below by a small vein. Vision, counts fingers only.

Fre. 2.— Right optic dise presenting normal charaeters. Outline clear;
central eup distinet ; wessels of normal course ; the veins ean be traced
to their origin at the bottom of the cup. A small deposit of pigment
lies within the edge of the dise, across a vein.

Fies. 3 & 4.—Fery chronic optic neuritis, in a case of epileptoid con-
vulsions. (Case 23, p. 280.)

Fi16. 3.— Left dise. Outline obseured by neuritic swelling of slight
prominence ; the centre stippled red, the periphery only slightly lighter
in tint than the fundus. Veins, of nearly normal size, concealed in
centre by whitish tissue, which accompanies the larger trunks of both
arteries and veins for a short distance. The double contour of the veins
lost as they slope down the sides of the swelling ; arteries nearly normal.
Vision : No. 2 Jager, spells No. 1.  Appearances unchanged during four
months’ observation.

Fig. 4.—The same dise two years later. All swelling is now gone.
The outline of the dise is clear in the greater part of its eircumference,
especially so in the outer (temporal) side ; indistinet on the inner (nasal)
side. Surface rather deeply tinted. Veins large; at their junction in
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the dise they are even more concealed than before, and the white tissue
about them is still very conspicuous. Vision, same.

Fie, 5.—8lght optic neuritis in a givl, with greal anemia and
moderate hypermetropia (). (Case 44, p. 310.)

The outline of the disc is lost under a pale, reddish-grey swelling, of
slight prominence, a little larger than the dise. The veins, of normal -
size, lose their reflection as they curve down the sides of the swelling,
and some are obscured beyond its edge as they dip into the substance of
the retina. Some of the arteries are concealed ; others distinguishable
with difficulty. The veins are unconcealed, except one where it passes
heneath an artery. There is a small white spot near the centre of the
swelling. Vision (uncorrected) 1.

Fre. 6.—O0ptic newritis in a case of lead poisoning, with cerebral
symptoms. (Case 28, p. 288.)

The dise is concealed by a swelling of moderate prominence, bordered
by a fringe of striated hamorrhage, and of a colour nearly that of the
fundus. Veins a little larger than normal. Arteries concealed by the
swelling, and most of them very narrow on the retina.

PLATE VIII.

Fias. 1 & 2.— Intense neuro-retinitis, probably idiopathic, in a chlorotic
girl, leaving changes simulating albumenuric retindtis.  (Case 29, p. 289.)

Fic. 1.—Right fundus oculi during the height of the neuritis. The
papilla presents a very large pale red swelling, five times the transverse
and six times the vertical diameter of the dise. The peripheral portions
are paler than the central. Its sides are steep, and marked by scattered
striated heemorrhages. Even the tortuous veins are almost completely
concealed by the swelling, the highest parts of their curves alone being
seen. At the edge all reappear, are greatly distended, and form conspicuous
curves, most of them being again lost for a short space in the retina,
The arteries are all concealed. Many extravasations fringe the swelling.
The largest lies over a vein which passes downwards: it is striated, and
has a paler centre. The pale edge of the swelling is irregular, presenting
several projections, and beyond it are many pale spots in the retina.
The swelling on the temporal (left) side reaches as far as the macula, and
just beyond it is a group of white, rod-shaped spots, arranged in a fan-
like manner, and evidently situated on the temporal side of the macula.
There are a few small heemorrhages here and there in the fundus beyond
the limits of the swelling. Vision: No. 19 Jiger; considerable limitation of
field, especially upwards and inwards. Loss of colour-vision except for red.

Yie. 2.—The same fundus three months afterwards. All the swelling
has disappeared. The disc is clear, but has a “filled-in" look, the
vessels being partly concealed at their emergence. Both arteries and
veins are very narrow. The extravasations have disappeared : the white
spots in the retina persist, but have a more granular aspect. Some
extend along the vessels, and one or two have an irregular linear eourse
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as if corresponding to the position of choroidal vessels. Many white
areas lie in the part of the retina around the dise which was formerly
oceupied by the swelling. The fan-like group of spots, adjacent to the
macula, has become still more conspicuous, and others appear adjacent
to them, and of similar arrangement ; so that the aspect of albuminuric
change is very closely simulated. Vision: quantitative perception of
light only.

PLATE IX.

Fira. l.—Hemorrhage on oplie dise in a case of renal disease,
arterial disease, and acute cerebral lesion. Right eye.

The optic dise is otherwise normal ; the central cup distinet, narrow but
deep ; the arteries and veins of normal size. Un the temporal side of the
dise is a small extravasation, striated, cxtending on the retina about a
disc’s breadth. It has apparently arisen from the rupture of a small
vessel, which can be traced to, but not beyond, the heemorrhage it had
given rise to no symptoms.

Fia. 2.—Neuritis albuminurica. Right optie disc of a man suffering
Srom ehronic renal disease, convulsions, and mental derangement. (Case
36, p. 299.)

The dise presents the signs of slight but distinet neuritis. Its outline
can be nowhere seen ; there is slight swelling ; the tint of the papilla is
red, and the redness is striated. Many small vessels radiate from it on
to the retina—more than is common in neuritis. The veins are rather
large. The arteries are very narrow—not more than one half the diameter
of the veins. One small hemorrhage exists on the temporal (left) edge
of the dise. On the surface of the papilla are several white spots,
irregular in shape. One is situated over an artery, another near the
middle of the dise, and one near the lower edge. One small soft whitish
spot can be seen on the refina near a vessel above the dise, but this is
the only trace of retinal affection. (There were no spots near the macula
lutea.) Vision: No. 12 Jager.

Fic. 3.—Albuminuric neuritis in a man suffering from chronic
renal disease (granuwlar kidney), intense headache, and who dicd shortly
afterwards of wrcemia. Right eye. (Case 37, p. 301.)

The dise is concealed by a considerable greyish-red swelling, stippled
and striated. The veins are concealed at their point of emergence, curve
over the prominence, and are again concealed at its edge. Beyond, they
have a normal course and size upon the retina. The arteries, where
visible upon the papilla, are a little below the normal size; but beyond,
upon the retina, they are much smaller than normal, some being scarcely
visible as mere lines, and two cannot be detected beyond the edge of the
papilla. There are a few very minute shining white spots upon the
centre of the swelling ; between it and the macula are several white
flecks, and close to the macula a few radiating dots and lines ave
arranged in a fan-like form. Vision: reads No. 6 Jiger.
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Fre, 4.—Subsiding albuminuric newritis. The fundus of a patient
suffering from chronic Bright's disease (probably granular kidney), with
a pulse of very high tension.

The papilla is slightly prominent, greyish-white, the edges of the dise
being concealed by it. The veins are.narrow, and the arteries extremely
small, recognizable only in narrow lines. One or two small extravasa-
tions are seen near the dise, and farther off are several small collections
of pigment, probably the remains of former extravasations.

PLATE X,

Fra. 1.—Acute nephritic retinitis, in a patient suffering from chronic
renal disease, consecutive to an acute attack twelve years previously.
(Case 39, p. 302.)

The discis veiled by a pale opacity, not prominent, which extends on
to the adjacent retina. Many soft white areas and striated heemorrhages
are scattered over the posterior segment of the retina. The veins are a
little larger than normal. Many of them are much concealed at the
edge of the papilla. The arteries are large and conspicuous over the
dise, but cannot be traced beyond (probably because they become con-
tracted in size, and are concealed by the retinal opacity). For the
microscopical appearances, see Pl. XVIL., Figs. 7, §, 9, & 16.

Fia, 2,— Chronic retinal changes in albuminwria ; from a case of acute
renal disease passing into the chronie form. Righteye. (Case 40, p. 303.)

The dise and its central cup are normal. The vessels have a normal
course. Many irregular white spots lie around the disc, especially
between it and the macula, around which is a halo of small spots, for the
most part very minute ; one or two larger and very white. The other spots
are soft-edged; some of them are superficial to the veins. There are a
few small haeemorrhages, most of them adjacent to white spots. A small
vessel which passes upwards is accompanied by extravasation, as if into
its perivascular sheath. Vision: reads No. 12 Jiger.

PLATE XI.

F16. 1.— Retinal changes in a case of progressive pernicious ancemid.
Right eye. (Case 45, p. 311.)

The general tint of the fundus is paler than normal. The dise is clear
and the vessels distinet almost to their origin in the centre. The veins
are very broad and pale, scarcely darker than the arteries. Their central
reflection is broad and indistinet. The arteries are rather narrower than
normal, and very narrow in proportion to the veins, A large number of
striated heemorrhageslie around the papilla. Many of these are adjacent
to vessels, in front of or bezide them, but the course of the vessels is not
disturbed. Some white spots are seen, most of which are adjacent to
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extravasations, one or two being surrounded by a halo of heemorrhage.
One large white spot above the dise has an irregular extravasation
below it, but only a few small spots of blood above it.

Fre. 2.—Refinal changes in leucoeythemia. Right eye. (Case
46, p. 312.)

The optic dise is clear and normal. The course of the vessels is
normal, The retinal veins are very broad-—at least twice their normal
width. Their central reflection is in some veins narrow and indistinet,
in others it is broad. The disproportion in size between the arteries and
veins is thus very great. They are exceedingly pale, scarcely darker
than the arteries. An annular zone of hm®morrhage surrounds the
macula lutea, broader on the temporal than on the nasal side, On the
latter, adjacent to it, the retina presents a grey reflection. Between this
and the dise is a striated hmmorrhage, in which are one or two white
spots. On the outer side of the annular extravasation is a small, soft,
white spot surrounded by a halo of hwmorrhage. The extravasation
had caused a corresponding ecentral defect in the field of vision.
(Subsequently the veins became still larger and more tortuous as in
Fig. 1, p. 11.)

PLATE XII.

Fre. 1.—Retinal changes ( perivasenlar disease, anewrisms, de.) in a
case of chronie renal disease.  Right eye,  (Case 42, p. 308.)

The outline of the optic dise can be seen on the nasal (right) side, but
is not very distinet. Its temporal portion is concealed by a white opacity,
which extends on the adjacent retina towards the macula lutea. Near
the latter are a few minute white spots. Several small extravasations
are seen: one, rounded in form, near the macula, and another below,
which extends for a long distance along the course of a small vessel,
wider at parts than at others, and in one place interrupted. Another
extends, as a linear extravasation, along the course of a vein which
passes directly downwards. Three arterids which pass upwards present
a peculiar appearance, being concealed more or less completely by white
bands, corresponding in width to the wvessels. One, which passes
upwards and to the right (in the drawing) is masked for a eonsiderable
distance by such a band, which ceases suddenly, and, before its termi-
nation, presents two interruptions. The vessel beyond the sheath, and
in the interruptions, is seen to present perfectly normal characters.
Another artery, which passes upwards and to the left, is free at its
origin, but just beyond the edge of the disc is concealed by a similar
band. It pursues a somewhat wavy course, the lower parts of the
curves being indistinct. Like the other, the band ends abruptly, and
the vein beyond presents a normal appearance. Another artery, which
arises in the disc from that last described, presents a similar white
sheath from its commencement to its disappearance behind an artery.
It emerges some distance beyond, free. A vein passing upwards presents
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peculiar corkserew-like eurves. The vein which passes downwards is
invisible for a short distance, beyond the extravasation just described,
together with its accompanying artery. The arteries are, for the most
part, otherwise normal, but one, which passes directly downwards, pre-
sents, some distance from the dise, several—at least four—distinct
dilatations, evidently minute aneurisms. The central reflection from
the vessel broadens out in these dilatations. The last one is globular,
and appears at first sight to terminate the vessel, but closer inspection
reveals a narrow white band passing from it, which farther on broadens,
and gives origin to a branch of an artery of normal appearance. Here
and there in the retina are small collections of pigment. Vision—counts
fingers only.

Fic. 2.—Embolism of the ceniral artery of the retina, occurring
stmultaneously with an embolism of the middle cerebral artery. Left
eye, indirect image, (Case 47, p. 313.)

The drawing was made about a fortnight after the oceurrence of the
embolism. The dise (previously veiled by opacity) is clear and pale (not
quite pale enough in the figure), the peripheral part almost, but not
quite so clear as the central cup. Its edges are sharp. The veins have
a normal size and course. Several of them, however, disappear at the
edge of the dise. The arteries are filiform on the dise and for some
distance beyond. Some remain, as far as they can be seen, narrow
(even to the periphery of the retina); others become wider at a distance
from the dise, which varies in the case of different branches. From
the upper part of the dise a white opacity extends a short distance on to
the retina. A similar but narrower white area extends from the lower
part of the disc, being evidently situated behind the level of an artery,
and it gradually widens and becomes less intense, and is continuous
with a mottled opacity which occupies the region of the macula, and is
the remains of a large white area which at first occupied this region. A
branch of an artery which courses across the npper part of this area is
evidently dilated, and the minute branches which come from it ave
abnormally distinet. Vision'0.

Fi6. 3.—Partial embolism of the central artery of the retina. Right
eye, direct image, (Case 48, p. 318.) "

The dise is clear; the eentral cup and sclerotic ring distinet. The
veins are of normal course and character. One division of the central
artery, comprising the branches which course downwards and to the
right (in the figure), is perfectly normal. The branches of the other
division emerge from the upper part of the disc. Of these, two which
pass upwards and outwards (to the left) are completely obliterated,
visible only for a short distance as white threads. Two others which
pass upwards are very narrow, but their central reflection can just be
distinguished. One of them is accompanied for a short distance by
fine white lines along its sides. Both vessels, some distance from the
dise, become wider and resume their normal appearance ; a branch of one,
which passes to the right, remains filiform throughout. No changes
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visible in the neighbourhood of the maenla. Vision: the field presented
a defect corresponding to the area supplied by the obstructed vessels
(see case, p. 318, and Fig. 4, p. 33, where by an error the field is said to
be of the left eye).

PLATE XIII.

Fres. 1, 2, & 3.—Tuberele of the choroid. (Case 35, p. 299.)

Fra. 1.—Posterior segment of eyeball from a case of acute tuberculosis
in a child. Choroidal tubercles were seen with the ophthalmoscope the
day before death as whitish spots, one, nearly as large as the dise, with
a little accumulation of pigment near it. After death the anterior
segment of the eyeball was removed, and the retina drawn to one side
(the left in the figure); six round white prominent tubercles are seen
in the choroid, the largest nearly a millimetre in diameter, the others
about half that size. The prominence of each extends beyond the limits of
the white area, and was much more conspicuous after the eye had been
placed in spirit than when the drawing was made. (¢ 2.)

Fra. 2.—S8ection of two of the smaller of these tubereles. They are
seen to oceupy the whole thickness of the vasenlar layer of the choroid,
and to be nearly double its depth, pushing forwards the layer of pigment-
epithelium. Over one, the epithelium, at the place where the seetion
passes through it, is unbroken, in the other the tubercle is exposed in a
space equal to about one-half its diameter. The prominence due to the
tubercle is seen to be double the width of its exposed area. DBelow the
choroid the deeper layers of the sclerotic are shown, with flattened pig-
ment cells in the portion next to the choroid. (X 30.)

Fra. 3.—O0ne half of a tuberele. The outer part consists of cells
and fibres, which pass gradually into the choroidal stroma. A large
choroidal vessel is seen, in section, in the right side of the figure, and
around it are some of the pigment cells of the choroid. The eentral
part of the tubercle (to the left) is in a state of granular degeneration,
the constituent tissue-elements being no longer recognizable. Above it
is the pigment-epithelium, and below are the pigment cells of the deepest
layer of the choroid adjacent to the sclerotic. (x 100.)

Fres. 4—9.— Descending neuritis in a case of cerebral fumour. (Case
3, p. 245.) The disc is shown, in an earlier stage of neuritis, P1. II1. 3.

Fic, 4.—S8ection through the middle of the optic nerve entrance,
showing considerable and rather steep swelling of the papilla, with a
deep central depression. The highest part of the swelling is, on the
temporal side (to the right), opposite the edge of the sclerotie, while on
the nasal side (to the left} the highest part is a little heyond this point.
The central depression is seen to extend almost to the choroidal level.
The retinal layers are displaced outwards on each side. The course of
the nerve fibres can still be seen in the swollen papilla, but among them
are scattered large numbers of lencocytes and nuelei (shown as black
dots). They are especially abundant at the botfom of the ecentral
depression, and are in places aggregated into dense groups, which, near

A
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the surface, appeared during life as white spots. The same infiltration
of leucoeytes ean be traced through the sclerotie ring, and down the
optic herve, where they are especially abundant between, and separating,
the fasciculi of the nerve. The retinal vessels are seen dilated within
the nerve, but in the sclerotic ring they have passed out of the plane of
the section. The sheath of the optic nerve is not distended, but its
walls are infiltrated with lencocytes. (% 20.)

Fia. 5.—A seetion through the same papilla, near the edge. The
central depression is not divided. Groups of leucoeytes are seen to lie in
the substance and near the surface of the papilla. To the left the deeper
layers of the displaced retina are thrown into folds. (X 20.)

Fra, 6.—A portion of a section through the substance of the same
papille.  Small vessels ave seen distended with blood corpuscles. Two
small vessels divided transversely in the middle, and a larger wvessel
divided longitudinally on the right, are surrounded by leucocytes. The
nerve fibres course upwards and to the left; they present in places slight
varicose swellings, and are everywhere separated by spaces (cedema).
Coursing at right angles to these fibres are delicate connective tissue
(supporting) fibres, with oval nuclei corresponding in direetion to that of
the latter. (x 130.)

Fig. T.—dA portion of a longitudinal section of the optic nerve just
beliind the selerotie, showing the irregular outlines of the degenerating
nerve fibres, and the infiltration of leucocytes into, and especially
between, the fasciculi. (X 150.)

Fic, 8.—: fransverse section of the nerve about a centimetre behind
the sclerotic, The surface of the nerve is divided on the left side of the
section. The divided nerve fibres present only an irregular granular
appearance, the axis-eylinders being no longer demonstrable by any
mode of staining., Leucocytes thickly infiltrate the bundles, but are
less abundant in the interspaces. The sheath presents many compressed
nueclei. (X 150.)

Fie. 9.—.d transverse section through the same optic nerve, just in
Sfront of the optic commissure. The tissue on the surface of the nerve
(to the left of the figure) contains dilated vessels and large numbers of
leucocytes, which are also very abundant in the inter-faseicular septa,
and are also infiltrated into the substance of the bundles of fibres,
(x 150.)

PLATE XIV.

Fres. 1—5. Sections of optie dise, nerve, and tract, from a case of
optic neuritis in twmour of the outer surfuce of the right cerebral hemi-
sphere. (Case 22, p. 279.)

Fre. 1.—A section through nearly the middle of the papilla. The
swelling is considerable, greater on one side than on the other. The
commencement of the retina is displaced some distance from the edge of
the choroid. The course of the nerve fibres can be well seen, but among
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and hetween the bundles lie large numbers of nuclei, shown as dots. At
the bottom of the central depression a large vessel is seen emerging ;
and, as it passes into the tissue, it becomes much narrowed, as if from
compression in the substance of the papilla (ef. next figure). The nerve
behind the lamina eribrosa presents many nuelei, but its sheath is
scarcely distended. (x 15.)

Fia. 2.—Another seetion of the same dise, through the deepest part of
the persistent narrow central depression. A vessel is divided longi-
tudinally, and it is seen that neither in the selerotic ring, nor behind it,
does it present any trace of compression. On the right side, at the
highest part of the swelling, the section has divided a small portion of a
vein and artery, which are shown more highly magnified in the next
figure. (X 8). :

FiG. 8.—A portion of the section shown in Fig. 2, Above (at «) is
seen the seetion of a distended vein, close to the surface. Below (at &)
is an oblique section through a contracted artery with thick walls. In
the intervening space, leuncoeyte-like corpuscles are densely infiltrated
among the nerve fibres, the course of which can be distinguished.
(x 150.)

Fre. 4.—Part of a fransverse seclion through the optic nerve, half
an inch belhind the globe. The connective tissue trabeecul:: are not
thickened, but the inner sheath of the nerve (seen on the right) contains
a large number of corpuscles, and similar ecorpuscles are seattered
among the nerve fibres, a little more abundantly than normal. The
nerve presented similar appearances as far back as the commissure.
(X 150.)

Fie. 5.—A portion of a longitudinal section through one optic tract in
the same case. The corpuscles lying among the nerve fibres are distinetly,
though moderately, inereased in number. (X 150.)

Fia. 6.—From the substance of a swollen dise in tuberewlar meningitis.
Collections of lencoeyte-like corpuseles lie withinasheath which surrounds
two vessels, one small, containing a few red blood-corpuseles, the other
larger, presenting conspicuous fibre cellsin its wall and a few leucoeyte-
like cells in its interior. (X 150.)

Fric. 7.—Part of a seetion of an inflamed papilln in cerebral tumour.
(Case 15, p. 267.)

Transient optic neuritis had existed three months previously, and had
returned shortly before death. The section is just below the surface of
the central depression. Two vessels are seen in transverse section, an
artery (below)and avein (above), with their outer coats greatly thickened
by substance, presenting slight fibrillation. Below, a small vessel is
seen distended with blood, and with walls similarly changed.  The
tissue around is infiltrated with corpuseles. (x 100.)

Fras. 8, 9, & 10.—From a case of oplic neuritis in tumour of the
right frontal lobe. (Case 16, p. 269.)

Fia. 8.—.d section of the termination of the optic nerve. The papilla
presents considerable swelling, The retina is displaced outwards a

A
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considerable distance, and the nueclear layers are at first much thickened.
Corpuscles are seattered through the substance of the swelling, and are
aggregated into masses and along the vessels, the course of which is
thus indicated. Through the optic nerve, behind the lamina, there are
also numerous corpuscles, some of which are similarly collected along
the vessels. The central vein passes through the selerotic ring without
exhibiting any trace of compression. The sheath of the optic nerve is
not distended. (x 15.)

Fra, 9.—A portion of a transverse section through the optic nerve
of the same eye, midway between the globe and the optic foramen. The
corpuscles scattered through the nerve fibres are rather more abundant
than normal, and there is some degeneration in the nerve fibres. (3 100.)

F16. 10.—A transverse section of the same nerve just in front of the
commissure. The bundles of nerve fibres are separated by much fibrous
tissue, containing many nuclei, oval and fusiform. The faseiculi of the
nerve are apparently being eneroached on by the fibrous tissue, and in
some an indistinet fibrillation can be seen passing through them. The

nerve fibres are much degenerated, and corpusecles are scattered among
them. (x 100.)

PLATE XV.

Fr6. 1.—Section through the outer part of an inflamed papilla, in a
case of descending neuritis (Pl, XIII. 4—9, Case 3, p. 245, PL 1IL. 3),
showing the changes in the commencement of the displaced retina.
Above, to the right, the section is bounded for a short distance by the
hyaloid membrane, the margin being oblique from the shape of the
papillary swelling. (a) The choroidal epithelium. () The layer of rods
and cones with the elastic lamina below it. It is thrown into folds by
the displacement. (¢) The outer nuclear layer; and (d) the inner nuclear
layer. On the right these are fused together, apparently by an increase
of their nuelei, but in the middle of the figure they are still separated by
the outer molecular layer. (e) The inner molecular layer, and (f) the
ranglion-cell layer, little changed. Towards the left these layers become
irregular, the nuclei of the inner nuclear layer becoming separated, and
between these groups of nuclei the remains of the vertical fibres of
Miiller can be seen. (g) The layer of nerve fibres, thickened, and contain-
ing many lymphoid corpuseles, and several vessels distended with blood ;
the walls of one being enerusted with leucoeytes. To the left the lowest
layer of nerve fibres curve down and come in contact with the choroid,
in consequence of the swelling of the papilla, determining thus the dis-
placement of the retina. (X 150.)

Fres. 2 & 3.—Sections of an optic nerve in a case of tubercle of the
cevebellum and tubercular meningitis; consecutive atrophy. (Case 19,
p. 274, Pl. VI, Fig. 3.)

Fre. 2.—.A section through the end of the nerve. The papilla presents
no prominence, but shows evidence of old neuritis in the displacement of

e il
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the retinal layers, and in the structure of the papilla, all the nerve fibres
having been destroyed. DBehind, in the nerve, the separation between
the bundles of nerve fibres can be distinguished, but the fibres are
degenerated. The sheath of the optic nerve is greatly distended, and
delicate trabeculwe connect the twolayers. A vessel is divided longitu-
dinally, but neither within the sclerotic ring nor behind it, is it com-
pressed. Within the papilla, however, its branches are very narrow.
(% 15.)

F16. 3.—d transverse section through the same optic nerve near the
back of the orbit., The fascieuli of degenerated nerve fibres are infil-
trated with nuclei and cells of irregular size and shape. The septa
between the bundles are a little thickened. (x 100.)

- Fras. 4—7.— Section through the optic disc and nerve in a case of optic
neuritis due to elhronic cerebritis (Case 27, p. 286.)

Fies. 4 & & are sections through the termination of the optic nerve. The
papilla is but slightly swollen, contains, however, many nuclei, and has
displaced the retinal layers. In Fig. & a vein is divided longitudinally,
and presents no constriction in or behind the selerotic ring. A small
portion of an artery lying beside it has been included 1n the section. In
Fig. 4, one of the primary branches of the vein is seen to be much
narrowed in the substance of the papilla (compare P1. X1V, 1), There is
little distension of the optie sheath. (x 13.)

Fra. 6.—A portion of a section of the optic nerve a short distance
belind the globe. It contains a large number of corpuseles within its
fasciculi. (x 100.)

Fic. 7.— The same optic nerve in front of the commissure. The
infiltration with eorpuscles is greater than further forwards, and the
connective tissue septa are thickened and irregular. (X 100.)

FiG. 8.—A portion of a section through an inflamed papilla in a case
of tuberewlar meningitis. The chief change is the separation of the
nerve fibres by round and oval spaces (cedema). The corpuscles of the
nerve are unduly numerous and lie in groups, indicating the division
into faseiculi. The position of the nuclei is apparently determined by the
existence of a series of sustentacular fibres which have a direction at
right angles to the nerve fibres. (X 150.)

Fia. 9.—Some of these fibies and their nucled move highly mageified,
The fibres are swollen and some of them present knob-like projections in
the position of the nuelei. (x 20.)

Fia. 10— Varicose nerve fibres from the same ease. (% 20.)

PLATE XVI.

Fi6. 1.—Section through the swollen papille in @ case of old chronic
meningitis, with inflammatory growths in the converity of the brain.
(Case 4, p. 248, PL. VI. 2.)

The prominence of the papilla is considerable, its sides steep, and the
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central depression large, but not extending more than half way to the
level of the choroid. The vessels within the selerofie ring show no sign
of compression. At the edge of the swelling a large vein forms two
vertical eurves in the substance of the thickened retina, the lower
curve reaching the inner nuclear layer. The retinal layers are
displaced. On the right side the choroidal epithelium has disap-
peared from the portion from which the retina has been pushed
away. On the left side the epithelium persists in this situation. The
edge of the sclerotic opening is seen to be straight on the left side, and
oblique on the right; the latter, however, is evidently due to the shape
of the opening, and not to any stretching by swelling of the nerve, for
the nerve fibres have a straight course, and do not correspond to the
edge of the ring, the space between the two being oceupied only by the
transverse fibres of the lamina eribrosa. (X 15.)

Fra. 2.— Corpuscles containing fatty globules and granules from the
substance of the papilla shown in Fig. 1, and fo aggregations of which
the white spots shown in P1, VL. 2 were due. (Glycerine preparation.)

The corpuscles are of large size; some evidently ecrammed with
masses of fatty matter ; in many, however, the globules and granules
are ageregated in the centre, and the outer part is clearer, although
highly refracting: a, b, and ¢ perhaps indicate stages in the formation
of these bodies. In a a number of globules are simply aggregated
together ; in & a similar aggregation appears in part fused together and
bounded by a membrane; “in ¢ the process of union has gone still
further. (X 100.)

Fic, 3.—Section of the vetina from the same case, some distance from
the dise, showing an enormously distended wvein, occupying in places
ahout two-thirds of the thickness of the retina. It presents vertical
curves, and at the lowest part has disturbed the nuclear layers of the
retina. (X 50.)

Fia. 4.—From a section of the optie tract, same ease. The nuclens-
like bodies are very numerous, and are aggregated into a dense group
resembling a *“ miliary’’ abseess, such as is seen in the medulla in
hydrophobia. (X 100.)

FiG. 5. —Grey atrophy of optic nerve: {fransverse section, wdicay
between the eyeball and the optic foramen. The trunk of the nerve was
grey, and gelatinous in aspect, and was not diminished in size. The
other optic nerve was healthy.

The appearances are precisely those seen in cases of grey atrophy of
both optic nerves, such as is met with in locomotor ataxy. The nerve
fibres are completely degenerated, a granular tissue representing them.
The normal trabeculs have disappeared, and through the section of the
nerve arve scattered tracts and islets of a slightly fibrillated, in places
almost homogeneous, colloid-loocking tissue. These tracts enclose vessels
which can be distingnished, small in size, and with thickened walls, in
the eentre of each. The fibrillation is concentric to the vessel, and is
most marked in the periphery of the tissue. In many parts these tracts
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of tissue occupied a larger area than the degencrated nerve fibres.
(X 130.)

Fic. 6.—Seetion of a normal optic nerve, for comparison.

The trabeculm are regular and contain only a few nuclei. Other
nuelei are sparsely seattered through the section of the bundles of nerve
fibres ; the divided ends of the fibres are represented by dots. 1n many
sections of the same nerve no nuclei eould be seen among the fibres,
(x 1350.) _

Fic. 7.— Degenerated fibres of Miiller from the velina in a case of
acitfe albwminuric relinitis. (Case 39, p. 302, Pl X, Fig. 1). Iecent
preparation.

The fibres are swollen and cloudy, especially in the enlarged cxtremi-
ties. Here and there are minute refracting globules, no doubt fatty,
and arranged in the fibre in a moniliform row. (X 250.)

Fia. 8.— Products of retinal degeneration — same case. (Recent
specimen. )

Two ““compound granule corpuscles™ are seen filled with globules and
grannles of fat, Two other aggregations of similar character, but
without an enclosing cell wall. A free fat globule is also scen.  Similar
hodies were very abundant in the opaque parts of the retina, and, by
their aggregation, had caused the white spots seen in PL. X,

Frc. 9. —Seetion of the same rvetina after havdening in Muller's fluid,
showing the condition of wdema of the refina.

The section is taken some distance from the optic dise. The nerve-
fibre layer (a) is normal. In the ganglion-cell layer, no nerve corpuscles
are to be seen; it is occupied by large spaces apparently due to wdema
around the nerve cells, and from which the nerve cells have fallen out,
probably in the preparation of the section. The inner molecular layer (¢)
is normal. The inner nuclear layer (d) is in some parts normal, but is
interrupted by a large empty cavity. Other similar cavities lie in the
outer nuclear layer (¢), and cause it to be much wider than normal.
The outer nuclear layer (f) presents only indications of a tendency to
dissociation of its elements. The layer of rods and cones has disappeared
(post-mortem change). (x 150.)

Fra. 10.—Section through the same retina near the dise (in the position
of one of the white spots shown in P1. X, 1.)

The retina is greatly thickened, as may be observed by comparison
with Fig. 9, which is drawn upon the same scale. It also presents
evidence of detachment from the choroid. All the layers, except the
outer nuelear layer, participate in the thickening, but it is chiefly due to
the changes in the nerve-fibre layer (@ a'), which oceupies about one half
of the thickness of the retina. The inner portion of this is occupied by
large, round, or oval hodies, some granular, others homogeneous, hut all
certainly the granular and fatty bodies shown in Fig. 8, and altered in
appearance by the mode of preparing the specimen. Among them are
clear empty cavities, and many nuclei, Similar bodies are scattered,
although move sparingly, through the outer (lower) half of this layer



a44 MEDICAL OPHTHALMOSCOPY.

which contains also many nuclei. The nerve fibres have a somewhat
irregular course, and are separated by clear spaces. Several capillaries
shown in the section are conspicuously altered. They are dilated; the
nuelei upon them are more numerous than normal. On the larger vessel
the wall is distinctly thickened at places by a group of such nuclei.
Another capillary (near the right edge of the figure) presents a series of
aneurismal dilatations, on each of which are one or more nuclei. A
small artery with thickened wall is divided transversely near the lower
part of the layer. The ganglion-cell layer (b) contains no nerve cells,
but merely a series of empty cavities with nuclei between them. The
inner molecular layer (¢) presents nearly normal characters, but is
rendered irregular by the changes in the adjacent layer. The inner
nuclear layer (@) is changed chiefly by the separation of its constituent
corpuseles. In places, as on the left, a vertical cleft extends through it,
corresponding to the positionof some of the vertical fibres. Its outer(lower)
boundary is very irregular in consequence of the extension of the nuclei
in places into the next layer, especially along some of the fibres of
Miller. The outer molecular layer (¢) is much increased in depth,
and presents none of its normal appearance. Irregular fibrous tracts
extend vertically through it (altered fibres of Miiller); the spaces
hetween them are in part oceupied by a material which presents delicate
interlacing fibrille and granules; in part they are empty. The outer
nuclear layer (f) is irregular, especially in its inner (upper) surface,
the nuelei extending in places into the last layer along the vertical fibres.
Outside it is a layer of granular material (f*), which separates it from
the layer of rods and cones (¢). The latter is much thickened; its
normal structure is replaced by a very delicate vertical fibrillation, but
on its inner surface indications of the position of the cones can be
distinguished. The striation of the layer presents a slight eurvature,
which differs in direction in the outer and inner parts (¢ and g°), and the
transition between the curves together with a few molecules indicates the
boundary between the inner and outer portions of this layer. A few
nucleus-like bodies are seen within it. In the outer surface a little
pigment-epithelium adheres. Below this is an indistinet laminated
layer (h), the effused material by which the retina is detached from
the choroid. It presents the same appearance of reticulated fibrillation
as the substance which occupies the outer molecular layer (e), but
presents also an indistinet horizontal fibrillation, which gives an ap-
peardnce of separate layers. (» 130.)

Fie. 11.— Capillary anewrisms and varicose capilluyies from the
reting in a case of diabetes with vetinal hemorrhages.® (The vessels are
shown as seen In a surface view of the retina.)

In the upper part of the figure arve a series of capillary aneurisms.

* The case is detailed by Dr. Stephen Mackenzie in the ‘¢ Ophth.
Hosp. Rep.”” vol. ix. p. 150, For the opportunity of examining prepara-
tions of the retina I am indebted to Mr. Nettleship.
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Most of these are evidently in the side of the vessel three: (o, b, ¢) are
situated laterally, and ome (¢) in front. At d an aneurismal dilata-
tion is seen to oceupy the bifurcation of a vessel. In a and d the cavity
of the aneurism is empty; in e both the vessel and the aneurism are
distended with blood, and the communication between them can be
distinetly seen. In b and ¢ the aneurisms contain granular material
the results of degeneration of blood, which had probably coagulated in
them during life,

The lower figure (f) represents irregular varicose dilatation of a small
vessel, which is distended with blood. It is probably a capillary, but
the trunks into which it opens were parts of the same vessel. (X 150.)
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The Index does wof contain references to the Cases or Lo the Deseviption of the
Plates. The subjects of these ave enuwmerated in the Table of Conlents.

Abzcess of brain, 125 Ataxy, locomotor, 149
Ague, 216 Atrophy of optic nerve, 84
Albnminuria, 164 causes, 89
Albuminuric retinitis, 166 table of, 94
(See * Retinitis."") | congestion preceding, 88
Aleoholism, chronie, 209 congestive form, 101
acute, 210 | consecutive, 101
Amaurosis, epileptiform, 21 diagnosis, 104
saturnine, 206 from damage to retina, 93
ursemie, 164 pathological anatomy, 94
Amblyopia in aleoholism, 209 primary, 90
diabetes, 178 secondary, 91
mercury poisoning, 212 simple, 84
silver poisoning, ib. symptoms, 96
tobacco poisoning, 210 treatment, 107
Anastomoses of retinal artery, 31 . in cerebral hemorrhage, 119
Angemia, acute, 184 ' softening, 120, 122
chronie, 11, 188 . tumours, 134
pernicious, 189 | chronic aleoholism, 200
of retinal vessels, 20 hydrocephalus, 156
Aneurism, intra-cranial, 135 diabetes mellitus, 178
of internal carotid, ib. insipidus, 180
of retinal arteries, 16 | diphtheria, 220
capillary, 17 : erysipelas, 219
miliary, ib. gastro-intestinal disorders, 196
in Bright's disease, 165 general paralysis, 161
cerebral heemorrhage, 117 hysteria, 160

diabetes, 179

Aortic regurgitation, 18, 182

Artery, internal carotid, aneurism, 135
thrombosis, 124

injuries to the head, 146
insular sclervosis, 153
lateral sclerosis, 153
lead poisoning, 206
ophthalmie, 27, 124 locomotor ataxy, 149
Arteries, retinal, 7 lozs of blood, 184
anenrism, 16 malarial fevers, 219
embolism, 28 neuralgia, 157
variations in size, 16 scarlet fever, 215
(See also ©° Vessels, retinal.’”) syphilis, 203
Argyria, 212 tubercular meningitis, 141
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Atrophy, in typhoid fever, 213
typhus fever, 212
Atropine, use of, 2

Bed, examination of patients in, 3
Blind spot, in neuritis, 56
Blood, diseases of the, 183
loss of, effect on retinal vessels, 21
amaurosis from, 184
Blows on eye, a cause of atrophy, 93
Bones, cranial, dizeases of, 143
caries, ib.
necrosis, 148
thickening, 144
Brain, abscess of, 125
ansgemia of, 114
diseases of, 113
hyperemia of, 114
inflammation of, 115
injuries to, 147
Bright’s disease, 164
arteries in, 13, 164
optic neuritis in, 75
retinal changes in, 166
(See ¢ Retinitis.”’ )
Bronchitis, 196

Capillaries, retinal, aneurisms of, 17
in Bright's disease, 165
in diabetes, 179
varicose, 17
Carbon, sulphide of, poisoning by, 212
Cavernons sinus, thrombosis in, 123
pressure on, G4
Cerebral ansemia, 114
circulation,relation of retinal to, 15
congestion, 114
diseases, atrophy in, 91
heemorrhage, 117
softening, 119
from atheroma, 122
embolism, 120
syphilitic disease, 122
(See also ° Brain."")
Cerebritis, chronie, 115
Chiasma, optie, effectsof pressure on, 58
a cause of atrophy, 92
Choked dise, 42, 64, 71
Cholera, 21, 221
Chorea, 166
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| Choroid, morbid states of, 111
in lencocythemia, 195
- tubercles of, 198
| Choroidal a,rtm'ies, degeneration, 112
embolism, 6.
heemorrhage in purpura, 195
Choroiditie atrophy, 104, 204
Choroiditis, syphilitie, 203, 204
Circulation, retinal, 18
obstruction to, 22
Colour-vision, examination of, 233
affection of, in atrophy, 98
chronic aleoholism, 209
nenritis, 57
tobaceo poizoning, 211
Congestion of brain, 114
of optic dise, 37
! in caries of gpine, 154
cerebral softening, 120
chronic aleoholism, 209
diphtheria, 220
gweneral paralysis, 162
lead poisoning, 207
mania, 163
parotitis, 220
tobacco poisoning, 210
with cedema, 40
Cough, effect on retinal eirculation, 23
Cyanosis, 151
Cysts in brain, 135

Daylight, examination in, 3
Death, ophthalmoscopic signs of, 226
Dementia, 163
Diabetes mellitus, 178
insipidus, 180
| Diarrheea, 197
| Digestive organs, dizeases of, 196
Diphtheria, 220
Dise, optic, appearance of, 35
-:nnrc,*csti-:m, a7
with cedema, 40
in anfemia, 22
structure, 35
variations, 4, 37
vessels of, 34
(8ee also  Nerve, optie.”)

Electricity, sensitiveness of retina to,
in neuritiz, 57
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Electricity in treatment of atrophy,
107
Embolism of cerebral arteries, 28, 120
of middle meningeal, a canse of
atrophy, 92, 122
of retinal artery, 28
in Bright's disease, 174
cerebral embolism, 120
chorea, 156
heart disease, 182
typhoid fever, 214
capillary, of retina, in py:emia,
222
Emphysema of lungs, 196
Encephalitis, acute, 115
chronie, ib.
Endocarditis, malignant, 183, 224
septic, 224
Epilepsy, 157
Erysipelas, 219
Examination, methods of, 2
Excavation of optic dise, 87

Fever (see *° Relapsing,”” ¢ Typhoid,"
¢Typhus,” ‘ Scarlet’).
Field of vision—
in aleoholism, 209
atrophy, 97
neuritis, 56
tobacco-poisoning, 211
for colours, 99
Foramen, optic, narrowing of, 145

General paralysis of the insane, 161
Glaucoma, hemorrhagic, in albumi-
nuria, 174
in diabetes, 179
leucocythaemia, 194
nenralgia, 157
Glioma, mistaken for cerebral hsemor-
rhage, 118
goftening, 122
Goitre, exophthalmie, 156
Gont, 205
Growths in the brain, 126
in the retina, 126
(See also ** Tumonrs.'’)

Heemorrhage, general, 154
carebral, 117

GEH)

' Hemorrhage, cerebral, indication of

how transmitted, 13
in optic nerve, 43
retinal, 24
symptoms, 25
in ague, 216
anemia, 1589
Bright’s disease, 166
bronchitis, 196
cerebral heemorrhage, 117
softening, 123
lencoeythemia, 191
malarial fevers, 216
meningeal hemorrhage, 119
meningitis, purulent, 138
tubercnlar, 141
pernicious ansemia, 189
purpura, 195
optic neuritis, 46
septicemia, 224
seurvy, 196
Haller, cirele of, 34
Head, injuries to, 146
Heart, diseases of, 180

Hemi-neuritis, 43

Hemiopia from cerebral disease, 59
pressure on chiasma, ib,
state of optic nerves in, 91
Hernia cerebri, 148
Hydatid cysts in brain, 135
Hydrocephalus, chronie, 136
atrophy in, 92
Hypermetropia, neurifis in, 81
recogmition of, 3
Hysteria, 160

Insanity, 161
Ischeemia, vetinal, 20

Jaundice, 197

Kidneys, diseases of, 166
Knee-reflex, absence with optic nerve
atrophy, 151

Lardaceous kidney, retinitis with, 166
Lead-poisoning, 206
Leucocythemia, 190

retinal veins in, 11, 190

Malarial fevers, 216
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Mania, 163 Neuritis, intra-ocular, prognosis, §1
Measles, 214 | relation to encephalic disease,
Measurements, ophthalmoscopie, 231 63

Melancholia, 163 | second attacks, 49

Meninges, hemorrhage into, 119 _ | Et"'é"'fﬁ:- 44
growths in, 137 subsidence, 47
Meningitis, 138 symptoms, 54
cerebro-spinal, epidemic, 143 treatment, 82
chronie, 138 unilateral, 130
in cerebral heemorrhage, 118 varieties, 74
cerebral tumour, 128 in alcoholism, 209
meningeal growths, 138 anwemia, acute, 186
septiceemia, 225 chronie, 159
purulent, 138 pernicions, 190
ancurism of internal carvotid, 136

gsimple, ib. |

syphilitie, 143 Bright's disease, 78, 170
traumatic, 143, 148 bronchitis, 196

tubercular, 139 caries of sphenoid bore, 144

cerebral abscess, 125
softening, 120
tumour, 78, 126

Menstrual disorders, 197
Mercurial poisoning, 212 .
Micrometry, ophthalmoscopie, 251

Migraine, 157 | chorea, 156
Miliary abscesses in optic tracts, 117 | diabetes, 180
anenrisms in retina, 17 epilepsy, 159
Mumps, 220 oeneral paralysis, 162
Myelitis, 149 hydrocephalus, 136
hypermetropia, 81
Nerve fibres, opague, 5, 110 , injuries to the head, 146
Nerve, optie, atrophy of, 84 spine, 155
(See ¢ Atrophy.’") laceration of the brain, 147
changes in, 34 lead poisoning, 81, 207
congestion, 37 leucocythemia, 194
mflammation, 40 loss of blood, 186
(See ¢* Neuritis.””) . malarial fever, 218
morbid states of, 37 ' measles, 214
trunk of, changes in, 53 meningeal tumours, 137
gheath of, 35 ' meningitis, 139
(See “ Sheath.”) tubercunlar, 140
Nervous system, diseases of, 113 menstrual disorders, 197
functional, 1596 myelitis, 149
Neuralgia, 157 scarlet fever, 215
Neunritis, optic, 40 syphilis, 203
descending, 42, 54 typhoid fever, 213
frequency, 70 f typhus fever, ib.
in cerebral tumour, 126 Neuritis, retro-ocular, 75
tubercular meningitis, 142 from orbital disease, 93
intra-ocular (papillitis), 40 Neuro-retinitis, 46
canses, 61 in malarial fevers, 218
diagnosis, 76
pathological anatomy, 50 (Edema of optic papilla, 40
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(Edema of optic papilla in tubercular
meningitis, 140
of retina in Bright's disease, 172
Ophthalmia, pyemie, 222
Ophthalmic artery, thrombosis in, 27,
124
Ophthalmoscope, on learning the, 229
forms of, 228
use of, in medicine, 1
Ophthalmoscopy, medieal, objects, 1
Orbit, diseases of, 145
inflammation, ib.
injuries, ib.
tumonrs, 146

Pallor of optic disc in anmpemia, 188
in atrophy, 84
Papilla, optie, 35
Papillitis, 36, 41
(See adso * Nenritis.”")
Papillitie atrophy, 101
Parotitis, 220
Perineuritis, 44
retro-ocular, 76
Perivascular changes in retina, 15
in Bright's disease, 165
Pernicious angemia, 189
Phthisizs, 196
Plethora, 183
Pressure, intra -cranial, relation to optic
neuritis, 63, 67
intra-ocular, influence on cireula-
tion, 18
on apparent size of vessels, 11
Pulsation of retinal vessels —
arterial, 18
capillary, 19
veins, ib.
rhythmieal, 20
Purpura, 195
Pywemia, 221

Reflex theory of optic neuritis, 66, 72
Refraction, estimation of, 3
Relapsing fever, 214
Retina, affection in neuritis, 48
tubercular meningitis, 139
aneurisms in, 16
detachment of, in Bright's disease,
174

Retina, growths in, 109
hemorrhage in, 24
morbid states of, 107
vessels of, 20

(See  Vessels.”")
white spots in, 108

Retinitis, albuminurie, 166
anatomical changes, 171
complications, 174
course, 175
degenerative form, 163
diagnosis, 175
forms, 168
hsemorrhagic form, 169
inflammatory form, ib.
in lencocythemia, 194
neuritic form, 170
degenerative changes from, 176
diabetic, 178
from loss of blood, 188
leucocythsemic, 191
pigmentosa, 204
rheumatie, 205
septic, 223
gyphilitic, 203

Rhenmatism, acute, 216
chronic, 205

Searlet fever, 215
Sclerosis of cord, insular, 153
lateral, ib.
posterior, 149
of optic nerve, 154
Scurvy, 196
Septiceemia, 221
Sexual organs, diseases of, 197
Sheath of optic nerve, 35
distension of, 53
effect on veins, 10
in laceration of brain, 147
relation to neuritis, 65, 69
to excess of sub-arachnoid
fluid, 68
hemorrhage into, in meningeal
hemorrhage, 119
Sight, how affected in neuritis, 57
in intra-cranial disease, 58
Silver poisoning, 212
Sinus, cavernous, effects of pressure
on, G4
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Sinus, thrombosis in, 125
Skin, diseases of the, 198
Skull, fracture of the, 147
Small-pox, 216
Spinal cord, diseases, 149
(See  also  * Selerosis”’
i Myelitis.”’)

Spine, caries of, 154

injuries to, 155
Staphyloma, posterior, 5, 105
Stauungs papilla, 42, 64
Strangulation in optic neuritis, 45

mechanism, 72

Sulphide of carbon, poisoning by, 212 |

Sunstroke, 114
Syncope, retinal vessels in, 23, 115
Syphilis, 202
inherited, 203
Syphilitic disease of vessels, 122

Tension, intra-ocular, influence on
circulation, 18
Test-types, 257
Thrombosis in cerebral vessels, 125
internal carotid, 124
ophthalmic artery, 27
retinal vessels, ib.
Tissue, white, in front of dise, 5
Tobacco poisoning, 210
Tonsillitis, 220
Tracts, optie, changes in atrophy,
96
neuritis, 53
Tubercles of choroid, 198
in tubercular meningitis, 139
of optic nerve, 201
of retina, ib.
Tubercular meningitis, 139
Tuberculosis, 198
Tumour of brain, 126
atrophy in, 134
neuritis in, 78, 126
Typhoid fever, 213
diagnosis of from septicemia, 225
Typhus fever, 212

Urinary system, diseases of, 164

and |

OPHTHALMOSCOFY.

Variola, 216
Vaso-motor theory of neuritis, 66
| Vein, orbital, communication with
s facial, G4
Veins, retinal, atony of, 10
dilatation of, ib.
diminution in size of, 12
increased width of, 10
in ansemia, 188
eyanosis, 181
death, 226
leucocythemia, 190
neuritis, 46
varicose, 10
Venesection, effeet on blood, 21
| Vessels, retinal, anmemia of, 20
arrangement, 13
atheroma, 15
caleification, 15
congestion, 22
course, 14
degeneration, 15
in atrophy, 88
Bright's disease, 164
convulsions, 21
general paralysis, 162
neuritis, 46
reflection from, 8
sclerosis of, 15
size, T
variations in, 8
structural changes, 14
tissue around, 14
wall of, thickened, 15
visibility, 7
. (See also * Arteries.'’)
| Vision (see ¢ Sight").
colour (see ¢ Colour-vision ™).
Vitreous, heemorrhage into, 24
in Bright's disease, 174
diabetes, 179
opacity of, in diabetes, ib.
in pysemia, 222

Whooping cough, 220

. Xanthelasma, 157

e,
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Hygiene in the College of Physicians and Surgeons, New Y-:nL Sixth
Edition, royal 8vo, with 316 Engravings, 20s. (1875)

HANDBOOK FOR THE PHYSIOLOGICAL LABORATORY,
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THEWS Duncaw, M.D., F.RS.E., Obstetric Physician to St. Bar-

tholomew’s Hospital. 8vo, 16s. [1879]
DISEASES OF WOMEN :

Clinical Leectures delivered in St. Bartholomew’s Hospital, by

J. Marraew Duncan, M.D., F.R.S.E. 8vo. 8s. (18791
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Affections incidental to Women at the Decline of Life. Third Edition,
8vo, 10s. Gd. (18703
DISEASES OF THE OVARIES:
their Diagnosis and Treatment, by T. SrENcErR WELLS, F.R.C.S,,
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by JamEes MartHEWS Duncan, M.D., Obstetric Physician to St. Bar-

tholomew's Hospital. 8vo, 6a. [1878]
INFLUENCE OF POSTURE ON WOMEN

in Gynecic and Obstetric Practice, by J. H. AverLing, M.D., Physi-

cian to the Chelsea Hospital for Women, Vice-President of the

Obstetrical Society of London. B8vo, 6s. [1878)
A MANUAL FOR HOSPITAL NURSES
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Macpowarp, M.D., F.R.S.E., Physician to, and Clinical Lecturer on
the Diseases of Women at, the Edinburgh Royal Infirmary. With
Engravings, 8vo, 8s. 6d. [1878]
PHTHISIS -
in a series of Clinical Studies, by AvsTiy Frint, M.D. Professor of
the Principles and Practice of Medicine and of Clinical Medicine in
the Bellevue Hospital Medical Collega. 8vo, 16s. [1875]

BY THE SAME AUTHOR,
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