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PREFACE:

My object, in the first part of this work, has been to
simplify as far as possible the science of Ophthal-
moscopy, avoiding debatable points, and restricting
my remarks to typical forms of disease; for if these
are thoroughly comprehended,. and the abnormal
appearances they give rise to appreciated, the diag-
nosis of more complicated cases becomes comparatively
easy. In my anxiety to avoid prolixity, I may have
fallen into the opposite error of drawing too marked a
line between the various abnormal appearances which
may be noticed in the fundus of the eye. For instance,
inflammation of the choroid frequently involves the
retina, but to attempt to delineate all the complica-
tions thus produced would be an endless, and, I think,
unprofitable task.

‘No doubt the pathology and treatment of those
diseases which the ophthalmoscope reveals to us, have
been greatly advanced during the last few years by
the combined labours of many ophthalmic surgeons;
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but it i1s not safe to overlook the fact, that men
devoted to a special branch of surgery are apt to ride
their hobby too hard, and frequently appear forgetful
of the advantage and necessity of studying diseases of
the eye as a branch of the Art of Medicine, and not
as an independent, distinct science.

While the circumstances of many medical men in
this country prevent them from becoming specialists,
they impel them to render themselves familiar
with at least the essentials of each branch of pro-
fessional knowledge. For the medical officer placed
in charge of a district, it may be as large as Wales or
Scotland, 1s 1solated from his fellows, and must
depend upon his own resources in every case that
comes before him; and I shall hardly be accused of
partiality, if I say, that it is necessary for men so
placed to become conversant with the ophthalmo-
scopic appearances of the healthy and diseased eye.
It is perfectly true, that by far the majority of cases
of disease of the eye which the practitioner is called
on to treat, do not necessitate the use of the
ophthalmoscope ; but this is no more a valid objection
to the study of ophthalmoscopy, than a similar one,
which might be propounded against the value of the
stethoscope, would be to the practice of auscultation.

The chromo-lithographs contained in this volume
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require a few words of explanation and apology. Some
few are reductions from the well-known plates of Jaeger
and Liebreich, and of these I need say no more. The
rest have no pretensions to be faithful portraits of
disease, but diagramatic illustrations, intended to
assist the deseriptions in the text ; and which, though
somewhat rude, and executed under great disad-
vantages, I hope may prove useful to those not already
acquainted with the appearances they represent.

I am sorry I cannot always give references to the
authors from whose writings I have gained much of
the material contained in the following lectures. I
have been in the habit of making notes from the
various works I have read, without any idea of their
being subsequently published ; consequently I should
have great difficulty in retracing my steps and dis-
covering the sources from whence many of my ideas
have been derived. I cannot, however, omit to mention
how much I owe to my former teachers, the surgeons
of the Moorfields Ophthalmic Hospital ; to Mr. Carter
for his translation of Zander, and to Mr. Soelberg
Wells for his Lectures on Glaucoma and Iupaired
Vision. To Professors Von Graefe and Helmholtz, as
also to other leading continental oculists, the science
of ophthalmoscopy is vastly indebted, and to their
works I would beg to refer all those interested in
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the subject. Donders’ invaluable researches on the
Accommodation and Refraction of the Eye (lately trans-
lated for the New Sydenham Society by Dr. Moore)
have furnished the material for my twelfth lecture.
Lastly, I would strdngly recommend those who take
an interest in this subject to study Zke Oplkthalmic
Leview, edited by Mr. J. Z. Laurence and Mr.
Windsor; if this work is earried on as i1t has been
begun, it will form a most valuable addition to every

medical man’s librar}r.

28, CHOWRINGHEE,

June, 1866.
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LECTURES

0N

THE USE OF THE OPHTHALMOSCOPE.

LECTURE 1.

Introductory Remarks., Optical Principles of Ophthalmoscopy. Method
of Tlluminating and Observing the Deep Structures of the Eye.
Choice of Instruments. Manner of Conducting an Examination,

I rurrosk in the following lectures to consider, first,
the principle and method of using the ophthalmoscope,
and next to notice those diseases of the eye which
have within the last few years been elucidated by its
means.

I need hardly remark, that it is impossible for me
to give a description of ophthalmoscopy which can
supply the place of clinical observation and expe-
rience ; you may have the most perfect instrument in
the world placed at your disposal, and possess a
thorough knowledge of the laws of optics which
govern its use, but unless you have worked at the
subject in the ophthalmic wards, and made yourselves
familiar with the appearances presented by the healthy
eye, it is vain your expecting to be able to appre-

B
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ciate the changes which go on under the influence of
disease. It would be just as reasonable to suppose
that a student, after reading through Watson’s
Practice of Physic, could diagnose a case of incipient
phthisis, as it would be to imagine that he could
recognise the changes induced by tubercular deposit
in the choroid, without having previously made him-
self acquainted, by clinical study, with the appear-
ance of the fundus of the eye in its normal condition,
and of the alterations which may be effected in it by
hyperzmia, exudation, and the like.

There are some persons, however, who appear to be
mcapable of appreciating the most palpable patholo-
gical changes in the interior of the eye, which are
instantly perceived and correctly interpreted by others.
This inability generally arises from an ignorance of
the anatomy of the parts; butif it be owing to mental
obtuseness, such persons may console themselves with
the consideration, that careful and persevering study
will usually surmount any natural deficiencies, and
that students possessing mediocre talents often become
in the long run the most distingnished men. Tam led
to make these remarks, because I have observed a
disposition among a few of those attending my prac-
tice, to affect a degree of mistrust regarding the
practical advantages to be derived from the ophthal-
moscope, which, though indicating a lamentable
amount of presumption and ignorance on their part,
must be combated as far as possible by reasoning and
demonstration. If any of you entertain false notions
of this kind, I would ask you to persevere with the
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study of ophthalmoscopy until you overcome the diffi-
culties attending it, and I am certain you will be amply
rewarded for the trouble.

There is no more beautiful and engrossing study
than that which the ophthalmoscope affords; and for
the student especially it has the charm of novelty
to recommend it. It will be necessary, however, to
work closely and methodically at the subject, in order
that even its rudiments may be acquired during the
three months you attend my wards, particularly as 1t
1s generally impracticable for more than one of you to
examine a case after me: a prolonged use of the
ophthalmoscope cannot be advantageous to a patient
under any circumstances, and it is frequently most
detrimental. At first sight, therefore, your oppor-
tunities of gaining a practical knowledge of this in-
strument may appear to be somewhat limited, but
this disadvantage will be more than compensated by
an ordinary amount of trouble bestowed upon such
cases as you have the chance of investigating. The
pathology, symptoms, and treatment of the disease
should be minutely gone into, and all the information
it is possible to gain concerning it carefully noted
down at the time, and then the clinical history may
be completed upon subsequent occasions. It is
surprising how large an amount of knowledge may
in this way be speedily acquired; in fact, the
subject may thus be more advantageously studied
than by hastily examining a much larger number
of cases, and perhaps staring at half-a-dozen eyes
every morning, without taking the trouble to inquire

B 2
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into the nature of the disease from which the patients
are suffering.

It has long been known, that in some classes of
animals a red glare 1s reflected from the back of the
eye; and as this phenomenon has generally been
noticed when the animal is enraged, i1t was formerly
supposed, that under these circumstances the creature
had the power of causing his retina to become self-
luminous. This idea, however, was refuted by an
English surgeon of the name of Cumming, about
twenty years ago.

In 1851, Helmholtz published a work on the
ophthalmoscope, and laid the foundation of that study,
which, by the combined labours of English and foreign
oculists, 1s making such rapid strides, that it will
require considerable attention on your part to keep
pace with the work of the day.

One of the first questions likely to suggest itself
to the mind of an inquiring person regarding the
ophthalmoscope, is, the reason why we cannot see the
retina of another individual without the use of an
mstrument of this kind.

In order to explain this, it will be convenient to
refer to the annexed diagram (Fig. 1), in which A re-
presents the eye of a patient accommodated to the
distant point F, where the flame of a lamip is supposed
to be situated. Tt is evident that some of the di-
vergent rays, proceeding from the luminous body at F,
will fall upon A’s cornea, and being refracted by its
dioptric media, they will meet at C on A’s retina.
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Some of these rays are absorbed, others are reflected
by the structures of the fundus, and these, before

emerging from the eye, must pass
through precisely the same media
as they did on entering it; and
in consequence of their pursuing
this path, they will be brought to
a focus at the point from which
they started, namely, at F. Un-
less an observer’s eye, therefore,
can be made to take the place of
the luminous body at F, it is
evident that none of the reflected
light from A’s retina can possibly
reach the observer’s. A's pupil,
therefore, appears black to a person
in the position P, or, in fact, at any
other point than at F. If, how-
ever, a mirror with a hole in its
centre, through which light can
pass, be substituted for the lamp,
and the rays reflected from its sur-
face be directed into the eye A,
the light returning from A’s retina
can now enter the observer’s eye,
which, under these circumstances,
may be made to occupy the posi-
tion of the lamp, as represented
in Fig. 1.
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Again, suppose the luminous body is removed from
the point F to F’ (the patient’s eye being still accom-
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modated for the distance A F), the divergent rays pro-
ceeding from it, and being refracted by the dioptrie
media of A, would intersect at D, were they not inter-
cepted by the fundus of the eye; as it i1s, they form a
circle of light extending from « to 4. DBut since the
eye A is adjusted for the far point F, and not for F,
it follows, that the rays reflected from any point in the
circle @ 4, after emerging again from A, will be brought
to a focus at the distance A F; and those from the
extreme points @ and 4, will converge respectively to a’
and ¢, in lines prolonged from « and 4 through # the
optical centre of A. Under these circumstances, an
observer’s eye at any point P will receive a few of the
rays from A’s retina, which will thus appear illumi-
nated, even without the aid of a mirror.

If these considerations be applied to the ophthalmo-
scope, the principles upon which this instrument de-
pends as a means of illumination, may be readily com-
prehended, it being essentially a mirror constructed so
as to allow the observer’s eye to take the place of the
flame of the lamp, as represented in Fig. 2.

There are two distinet modes of examining an eye
with the ophthalmoscope, known as the direct and the
tndirect methods. By the former, an erect geometrical
1mage 18 perceived by the observer, and by the latter an
inverted aerial image is produced.

By referring to Fig. 2, the direct method of ex-
amination may be readily understood.* A represents

# Thronghout the following lecture, Coceins’s ophthalmoscope is
supposed to be the instrument employed in making observations, unless,
as in some few cases, special reference is made to another form of
ophthalmoscope. A description of this instrument will be found at p. 14.
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the eye of the observer, and B that of the patient
(both eyes being
supposed emmetro-
pic),* F the source
of light, from which
a cone of rays a 4
falls upon L, a
double-convex lens
interposed between
F and the plain
polished surface ¢ ¢
of the ophthalmo-
scope S. By means
of the lens L, the
divergent rays of
light from F are
made to converge
upon the mirror,t
and after reflection
from 1its surface,
they proceed as if
they came from o’ &’
situated behind it,
and converge to-
wards some point p.
A portion however
of the rays, in-

Fie. 2. (From Carter's translation of
cluded between g ¢ Zander.)

* An eye is said to be emmetropic when a clear and distinct image
of an object is seen at ordinary visual distances.

+ Which thus acts as a concave mirror in a position posterior to the
eye of the observer.
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and % £, is intercepted by the dioptric media of B,
and these, after refraction, intersect at O within the
eye, from whence they again diverge to form a circle
of light upon B’s retina. If in this circle any two
points a, (3, be taken, the reflected rays from which
pass through the sight-hole m » of the ophthalmo-
scope, they will be brought to a focus at «’ and
on A’s retina, and a virtual, erect, and magnified*
image a” 3’ of a 3 will be seen by the observer,
apparently projected beyond the patient’s eye.f

To obtain a clear view of the retina under these
eircumstances, it is necessary that the observer should
advance the ophthalmoscope close to the eye under
examination ; the rays from the centre of the emergent
cone of light will then form a well-defined image upon
his retina; but if the ophthalmoscope be removed to
about twelve or fourteen inches from the patient’s eye,
the outer rays of the cone will pass through the
sight-hole of the instrument together with the central
ones, and the vessels or any other spot on the retina
will appear indistinct.

It is for this reason that the direct method of exa-
mination cannot, as a general rule, be employed for
ordinary ophthalmoscopic purposes. The incon-
venience, to say the least of it, of the surgeon being

* This magnifying of the image is so far a defect that it loses in
brightness and definition as it gains in size, and therefore contrasts
unfavourably with the bright, sharp, beautiful image which the indirect
method displays.

t The mathematical demonstration of this fact may be studied by
referring to Carter's translation of Zander, page 85.




LECTURE 1. 9

obliged to keep his face within a few inches of that
of his patient during a prolonged examination, is so
considerable, as to render some modification of the
plan very desirable. The difficulty may in a mea-
sure be overcome by the interposition of a concave
lens between the eye of the patient and the ophthal-
moscope, the effect of which is to render the light,
after emerging from the eye, divergent, and the outer
rays of the cone will then fall on the surface of the
mirror, in place of passing through the sight-hole of
the instrument.

The direct method of examination may be used
with advantage as a test, to ascertain the existence of
myopia or hypermetropia; and circumstances may fre-
quently render it necessary for you to determine posi-
tively if either of these forms of disease exists in the
case of malingerers.* Criminals sometimes feign to be
suffering from impaired vision, and without the
ophthalmoscope you may be unable to detect the
fraud.

In the myopic eye, in consequence of the aug-
mented refracting power which exists in the diop-
tric media, and which is in fact the cause of the
disorder, the rays of light converge so rapidly after

* An eye is said to be myopic when the converging power of the
dioptric media is greater than in the normal state, and in consequence
the focal point of parallel rays is situated in front of the retina,
divergent rays only being brought to a focus on the retina. Hyperme-
tropia is the reverse of myopia, the parallel rays of light being brought
to a focus behind the retina, convergent rays only being focused on
the retina.
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emerging from the cornea, that they cannot be brought
to a focus on the observer's retina, so as to present a
clear erect image, however near his eye be approxi-
mated to that of the patient; it is only when di-
verging, after intersection, that they are fitted to
produce distinet vision, and then the image will be
necessarily inverted. In a myopic eye, then, an erect
image cannot be seen by the direct method of exami-
nation, unless a concave lens be interposed between
the eye and the ophthalmoscope ; but at a distance of
some fourteen inches an inverted image will be dis-
tinctly visible without a lens. That the image is an
inverted one, may be proved by the observer turning
his head either to the right hand or the left, when
the object under examination will appear to move in
a precisely opposite direction.

If, therefore, on examining a person’s eye by the
direct method, a clear, enlarged, and inverted figure of
the retina be seen at a distance of fourteen or fifteen
inches from the eye, it may with safety be affirmed
that the individual is myopic ; and this diagnosis will
be confirmed, if it be found impossible to see an erect
image, however close the ophthalmoscope be brought
to the patient’s eye.

In a case of Aypermetropia, in consequence of the
low refractive power of the dioptric media, parallel or
divergent rays entering the eye, would, if prolonged,
converge to a point behind the retina ; and conversely,
rays reflected from any point in the retina, will, on
emerging from the eye, proceed as if they came from
a virtual image of the point situated behind it; and
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being divergent they may be brought to a focus on
the observer’s retina, and form a distinet 1mage, even
at a distance of fourteen or fifteen inches. That this
image is an erect ome, may be ascertained from its
moving in the same direction as the observer’s eye ;
for instance, if the optic disc be the object under exa-
mination, and the observer turn his head to the right,
the disc will follow to the right also. We may sum
up these results as follows :—

If the direct method of examination be employed in
the case of an emmetropic eye, an erect image of the
retina may be clearly defined at a distance of three or
four inches, but only a very imperfect one can be seen
at fourteen or fifteen.

In the myopic eye, an erect image cannot be seen at
all, but at about fourteen inches, a well-defined inverted
figure may be observed.

In the /Aypermetropic eye, an erect image of the
retina may be seen at a distance of fourteen or fifteen
inches.®

We may now proceed to make a few observations
in explanation of the indirect method of ophthalmo-
scopic examination.

The position of the patient, the lamp, and the oph-
thalmoscope should be the same as in the direct pro-
cess, but in addition, it will be necessary to place a

¥ In this, and in all subsequent instances, it is supposed that the
observer’s eye is emmetropic, or that by means of suitable glasses both
divergent and parallel rays of light are brought to a focus on his
retina.
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convex lens in front of the patient’s
eye. In Fig. 3, A represents the
observer’'s eye, B that of the
patient, F' the source of light, L
a convex lens, by which a cone of
converging rays is made to fall on
the mirror S, and which, being re-
flected from its surface ¢ &, would
find a focus at some point o; but
by the interposition of a second
convex lens L, the rays are
brought to an earlier focus at p,
whence, after intersection, they
diverge until intercepted by g 4,
the cornea of B. A
portion of this light,
corresponding to the
aperture of the pupil
i k, enters the eye,
and rendered slightly
convergent by its di-
optric media, proceeds
to form a circle of light
mn on the retina. The
rays returning from
any two points « and
3 in this circle, will
emerge parallel, or
slightly  convergent
from B (according to

B its accommodation ),

Fig. 3. (From Carter's translation of :
Zander.) and after refraction
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by the lens L”, will be united at «' and [3' respec-
tively, at the distance, approximately, from L of ¢
its principal focus. A real, inverted, and magnified
image a’ 3, of a [3, will thus be formed ; and this will
be distinetly visible by A at a distance of twelve or
fourteen inches, the rays diverging from o’ being
brought to a focus on the retina at «”, and those
from 3" at 3”.

The indirect method of examination is more gene-
rally applicable for ophthalmoscopic purposes than the
direct, for the following reasons :—

lst.—A clear and distinet image of a vessel, or any
other small object on the retina, may be seen at a
distance of twelve or fourteen inches.

2nd—Although the magnification is less, the field
of view is larger, and a considerable portion of the
fundus of the eye being visible at once, its several
parts may be studied and compared in their relative
positions at a glance.

3rd—In brightness and clearness, the image seen
by the indirect, greatly exceeds that observed by the
direct process of examination.

With regard to the best form of ophthalmoscope,
for ordinary purposes I prefer the one invented by
Coceius, and as most of you have been in the habit of
using this instrument in the ophthalmie wards, you
had better continue to do so. It consists of a small
metallic surface coated with silver; in its centre i1s a
funnel-shaped hole about the one-sixteenth of an inch
in diameter, and a plate of blackened metal is made to
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slide upon the grooved edge of the mirror, by means
of which the illuminating power of the instrument
may be lessened if necessary. Attached to the slide
is a clamp, into which a lens may be fitted, in order
to concentrate the rays of light upon the mirror; or it
may be turned behind the sight-hole of the ophthalmo-
scope. Various forms of lenses are supplied in the case,
which may be used as object-glasses. This instru-
ment is equally useful either for the direct or indirect
methods of examination.

If you have been accustomed to use a Liebreich’s
small ophthalmoscope, it is not desirable to change it
even for a ““Coccius.” The correctness of your diag-
nosis will much depend upon the aceuracy of the com-
parison you are enabled to form between the diseased
eye and a healthy one; and, if your standard of refer-
ence has been acquired by the use of a Liebreich’s
ophthalmoscope, it is not advisable to alter it. This
instrument consists of a ecircular, conecave, metallic
mirror, of four-inch focal length, having in its centre
a funnel-shaped sight-hole. Attached to the mirror is
a clamp, by which one of the object-glasses, to be
found in the instrument-case, may be fixed in front
of the sight-hole. Convex lenses are also supplied,
which are intended to be held before the patient’s eye.

Within the last few years the binocular principle
has been applied most successfully to ophthalmoscopy,
and without entering upon a detailed desecription of
the mechanism of this rather complicated instrument,
I recommend those of you who can do so to procure
one of Heath and Murray’s binocular ophthalmo-
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scopes. It is used in precisely the same way as the
uniocular instrument, except, of course, that both the
observer’s eyes are employed at once, and during the
examination the lamp is placed behind and above the
head of the patient, instead of to one side of it.

The advantages of the binocular ophthalmoscope
are, that it enables us at once to recognise the depth
at which a deposit or effusion is situated, either in the
retina or choroid; and also to distinguish elevations
or depressions in these structures, arising from effu.
sion or any other cause. Chronic changes of this kind
are often difficult to define with the uniocular instru-
ment, yet they may invelve questions which it is
a matter of the greatest importance to decide;
and without doubt the binocular ophthalmoscope
gives a more solid appearance to the parts, and
an accuracy of definition which can hardly be other-
wise gained.

Having made choice of an ophthalmoscope, our
next inquiry must be as to the souwrce of light most
readily available, and best suited for ophthalmoscopic
purposes.

I certainly prefer sunlight to that of a lamp. On
account, however, of its excessive brilliancy, it 1s
usually necessary to complete an examination as
speedily as possible ; but by practice this will soon cease
to be a difficulty. The eye, by education, is enabled
to make a very rapid survey of the parts, and if not
satisfied with the impression thus gained, it is easy to
complete the examination with artificial light. The
intensity of the sun’s rays may be lessened by inter-
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posing a plate of smoked glass in front of the ophthal-
moscope, or a blue lens held before the patient’s eye
will moderate the glare.

The advantages of sunlight are so great, that it
should always be used if practicable; the colour of
the fundus of the eye is more accurately seen, and the
character of abnormal changes determined with greater
precision, than if artificial light be employed. If;
however, you prefer the latter, a kerosine lamp gives
a remarkably good light; the flame is steady, white,
and clear, and the wick seldom requires to be trimmed ;
in fact, all the care necessary in the management of a
lamp of this kind is to keep the reservoir full of
kerosine.

It is not always advisable to dilafe the pupil with
atropine before making an ophthalmoscopic examina-
tion ; a general idea of the fundus of the eye may be
gained without the use of any mydriatic. The
patient should be desired to look attentively at a mark
on the opposite wall of the room, so that his eye may
be accommodated for a distant point; if now he close
one eye, the pupil of the other will dilate sufficiently
to allow of an ophthalmoscopic examination. Should
it be found necessary to make a more perfect observa-
tion, a solution of atropine must be applied to the eye,
of a strength not exceeding one grain to an ounce of
water. A patient is often put to considerable incon-
venience if a more powerful mydriatic be used, the
pupil taking several days to contract; and to a man
engaged in business, this is a matter of consideration,
for so long as the effects of the atropine remain, he
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will experience considerable difficulty in reading and
writing. In practice it will be found that the ophthal-
moscope is more often required in slight cases of
impaired vision than in confirmed instances of total
blindness.

I may observe in passing, that except in cases
where one eye only is diseased, and the abnormal
conditions are clearly and unmistakeably apparent,
a prognosis should not be ventured on until both
eyes have been examined, the state of the ome
being carefully compared with that of the other.
Nothing is so likely to damage your reputation, or
to shake the confidence of your patients in your
judgment and skill, as giving a hasty or ill-con-
sidered opinion, which on a subsequent examination
it may be found necessary to alter. It will be gene-
rally advisable to write down the appearances pre-
sented by the eye in a note-book, with which to
refresh your memory, and enable you to form an idea
of the progress of the disease, if at any subsequent
period the patient present himself for inspection.

With regard to the arrangement of the room in
which an examination is to be made, if artificial light
be employed, the apartment cannot be too dark ; but,
on the other hand, it is not absolutely necessary to
shut out the light entirely, in order to make a satis-
factory observation; simply closing the gilmils and
glass doors will be sufficient for all practical purposes.
Should sunlight be preferred, the most convenient
plan to adopt, is to send a servant out into the sun
with a mirror, from which the rays of light can be

C
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reflected through an open door or window into the
room. The patient should be seated with his back to
the window, and the observer opposite to it, so that
the reflected light from the mirror may be thrown upon
his face. He then closes one eye, and applying the
ophthalmoscope to the other, the rays of light are
received upon its polished surface, and directed into
the patient’s eye.

The arrangement of the lamp, the patient, and
the observer, when artificial light is employed, is
shown in Fig. 4. It will be noticed that the eye
of the surgeon, that of the patient, and the source
of light are upon the same level, the lamp being
placed close to the ear of the latter. An as-
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sistant should stand behind the observer holding a
large white card, or some such conspicuous object, in
his hand, upon which the patient is directed to fix
the eye under examination. For the right eye, the
card must be held over the observer’s right shoulder,
and for the left one, over the left. By this means the
patient’s eyeis inclined slightly inwards, and the rays
of light from the ophthalmoscope will fall directly
upon the optic disc. In the case of a blind man, no
arrangement of this kind can be made, and it fre-
quently involves a great trial of patience and in-
genuity, to get such a person to hold his eye steady, even
for a few seconds, in the direction required. It is abso-
lutely necessary however, under any circumstances,
that the patient should keep his head erect, and
directly opposite the observer’s; unless this be in-
sisted on, it is impossible to make a satisfactory exa-
mination. In using the ophthalmoscope, the sight-
hole of the instrument should be applied to whichever
of the observer’s eyes is most convenient to himself,
its rim being made to rest against his eyebrow, and
as he turns his head, the instrument will move with
it. The lens in front of the patient’s eye should be
held between the thumb and fore-finger of the other
hand, the index and middle finger resting against his
forehead, which thus acts asa fixed point, enabling the
observer to approximate or withdraw the lens, so as to
bring the retina into foeus with the greatest precision,
and also to follow the movements of the eye under
examination.

The beginner may be troubled by the reflection of

c 2
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the ophthalmoscope from the cornea of the patient. It
appears as a brilliant image of the mirror on the
surface of the cornea, hiding that part of the retina
which is behind it. Itis easy to get rid of this reflec-
tion by slightly rotating the object lens to one side
or the other, when it will disappear, and the retina be
clearly seen.

The student, before undertaking the examination
of the human eye with the ophthalmoscope, should test
the instrument, and his power of using it. For this
purpose let him make a few scratches on the wall,
and seating himself opposite them, hold the convex
lens in front of the marks ; then, applying the ophthal-
moscope to his eye, with the object glass fixed before
the sight-hole, he should endeavour to determine
which lens best defines the particles of lime. There
are always a set of glasses supplied with the instru-
ment, and they may be tried in this way one after
the other; probably a No. 10, convex lens, will suit
the eye of most emmetropic observers.

Before concluding this lecture I must make a few
remarks on the laferal method of illumination. For
this purpose the observer and patient are seated oppo-
site one another, and the lamp is placed in advance,
and to one side of the latter, in order that its rays
may be concentrated upon the eye under examination
by a convex lens, as shown in Fig. 5. The eye being
illuminated in this way, the observer can magnify any
part of the lens, iris, or cornea with a convex glass
held in front of the eye.
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By this means valuable aid is afforded the surgeon,
especially in detecting foreign bodies in the anterior
chamber, or in cases of synechia and occlusion of the
pupil from false membrane. Nebule also, which it
is difficult to appreciate with the unaided eye, may
thus be distinctly defined. In fact, abnormal changes

MaG. 5.

going on in the lens and the structures anterior to 1t,
are most advantageously studied by the lateral method
of illumination. Sunlight can be employed in this
way, but as a general rule, a brilliant light 1s not
necessary or advantageous when the cornea, iris, or lens
are under observation.
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Remarks on the Anatomy of the Eye. Mechanism of Accommodation.
Ophthalmoscopic dppearance of the Fundus of the Eye in Health,
Abnormal Conditions of the Optic Disc.

Brrore continuing the subject of these lectures, it
will be advisable for me to call your attention to some
of the more important points connected with the
anatomy of the organ of wvision; for unless you
thoroughly understand the relation of the various
parts of the eye to one another, it will be impossible
for you to follow me in my subsequent remarks on the
diseases of the choroid, retina, or dioptric media. I
will therefore proceed at once to give as concise a
sketch as I can, of the structure and relative position
of the different parts of the eye.

And first, as regards the comjunctiva ; this belongs
to the group of mucous membranes, and is composed
of an external epithelial layer resting on a basement
membrane, beneath which the capillary vessels are
situated, The palpebral conjunctiva is extremely
vascular, and is elevated into numerous papille, each
of which encloses one or more capillary loops with
their accompanying nervous apparatus, the whole
being incased in connective tissue, which also includes
a number of small glandular bedies much resembling
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the solitary glands of the intestine. Besides these,
there are a row of some eighteen glands situated in
the fold of tarsal and orbital conjunctiva; they open
by as many ducts on the free surface of the mucous
membrane, and pour out an abundant secretion, which
lubricates the surface of the eye.

The conjunctiva is continuous with the mucous
membrane lining the lachrymal apparatus, and is
reflected from the tarsi over the front of the eye-ball,
i which situation it is void of papille, and is bound
down to the sclerotic by loose fibro-cellular tissue. It
is supplied with a superficial and deep set of vessels,
the former being derived from branches of the palpe-
bral and lachrymal arteries, and the latter from the
muscular and ciliary ; these anastomose with one
another, forming a zone of vessels round the eircum-
ference of the cornea, and some of the branches of the
deeper layer penetrate the sclerotic and anastomose
with the vessels supplying the iris and choroid. The
veins empty themselves into the cavernous sinus
through the muscular and angular veins, and also by
the nasal arch ; so that if from any cause the passage
of blood through the vasa vorticosa of the choroid
into the ophthalmic vein is obstructed, a collateral
circulation is established through the superficial veins
of the conjunctiva; hence the enlarged and tortuous
vessels noticed in glaucoma and such like diseases,
attended with increased intra-ocular pressure. The
conjunctiva, minus its blood-vessels, is continued over
the cornea, constituting its anterior layer.

If the eye-ball be cavefully separated from the
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surrounding tissues, it will be found to be nearly
spherical ; its anterior part or cornea, however, being
the segment of a smaller sphere, is more convex than
any other part of the eye-ball. In size it varies very
much in different individuals, its mean diameter being
about seven-eighths of an inch. These measurements,
however, are matters of far less practical importance
than its degree of femsion; I cannot too strongly
impress upon you the advantage to be derived from a
correct appreciation of the normal tension of the eye,
enabling you to detect any alterations in this respect
in diseased conditions of the organ.

The sclerotic is a dense, fibrous case, modified in
front to admit of the passage of light to the retina;
the optic nerve, and the ciliary vessels and nerves pierce
1t from behind; it is thickest at the back of the eye,
where it corresponds to the situation of the retina,
and it becomes gradually thinner anteriorly, until
within a short distance of the cornea, when it again
increases in thickness; it is weakest close behind the
insertion of the recti and oblique muscles, and it is
here that anterior staphyloma is most apt to ocecur.

The optic nerve passes through the sclerotie, together
with the retinal vessels, at about the one-tenth of an
mch internal to the axis of the eye. This opening is
funnel-shaped, being smaller towards the inner than
the outer surface, and like a sieve, it 1s crossed in all
directions by numerous bands of -fibrous tissue which
constitute the lamina cribrosa; in fact, it would be
more correct to say, that the sclerotic is pierced by a
number of small openings, to allow the passage of the
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nerve into the eye, than to describe it as though a
piece were punched out at this spot.

The optic nerve before entering the eye is incased in
a dense fibrous sheath, which on reaching the sclerotic
becomes fused into its structure, thus strengthening it
posteriorly ; and, in addition to this, the fibres of the
lamina cribrosa are augmented in bulk by the addition
of the neurilemma of the nerve, which is not prolonged
into the eye, but quitting the axis fibre of the nerve,
passes into the fibrous bundles of the lamina cribrosa.
It is evident, therefore, that although the sclerotic is
perforated for the admission of the nerve into the eye,
still the apparent weakness in the part which is thus
caused, is amply compensated by the additional support
it receives from the fusion of the sheath of the nerve
and the neurilemma into its fibrous structure.

Donders describes the nerve-sheath as dividing into
two portions close to the eye, the larger part of 1t
passing outward and becoming fused into the sclerotic,
the other portion incasing the nerve right up to the
lamina eribrosa, which it strengthens, as well as the
sclerotic, at this point. The triangular space between
these layers is filled with connective tissue, and it
contains also a ring of vessels passing round the optic
nerve. Donders considers that it is the inner of these
layers bulging backwards, that gives rise to the de-
pression seen round the margin of the papilla in sta-
phyloma posticum.

The cornea 1s a modification of the sclerotie, so con-
structed that it may receive its nourishment through
a series of intercellular spaces, preventing the neces-
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sity for a vascular system pervading its structure, the
presence of which would, of course, interfere with its
transparency. The circumference of the cornea is
bevelled off in such a manner that the sclerotic over-
laps it ; but with this exception, it is of the same
thickness throughout, and may be conveniently de-
seribed as consisting of three layers. The foremost,
or conjunctival lamina, is a fibrous membrane, its an-
terior surface being covered by several layers of epi-
thelial cells; posteriorly it sends processes inwards,
interlacing with the fibrous elements of the lamina
beneath it. The middle layer constitutes the prineipal
bulk of the cornea, and consists of fibro-cellular tissue,
the cells sending out processes in all directions, which
anastomose with one another, forming a free cellular
mtercommunication. The cells contain each a nucleus
and nucleolus, and are imbedded in a fibrous matrix,
which appears to run in strata, superimposed one over
the other. Branches of the long ciliary nerves may be
traced into the cornea, where they appear to form a
very abundant and intricate network.

The infernal lamina of the cornea is composed of an
homogeneous membrane, and 1s lined internally, that
is towards the aqueous humour, by a layer of epithelial
cells; it is about the é‘rfﬁ of an inch thick. Bowman
describes it as being “a transparent homogeneous
membrane, considerablgr thinner than the anterior
elastic lamina (from 3000 1O ETU%U of an inch thiek),
but like it, not affected by maceration, by boiling, or
by the action of acids. Though very hard and capable
of resisting much pressure, giving a crisp sound when
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divided by the scissors, yet it is very brittle and easily
torn ; its fragments showing a remarkable tendency to
curl up on all sides into rolls.”

The fibrous structures of the middle and internal
laminz unite at the eircumference of the cornea, and
give rise to two sets of fibres; the internal, passing
backwards to the ciliary processes, form a point of
attachment for the ciliary muscle, and the external,
bending forwards in an arched manner, and uniting
with those of the sclerotic, leave a small space or canal
between them and the sclerotie, ealled the circular sinus.

The bulk of the posterior homogeneous layer of
the cornea, however, 1s continued backwards to the
iris, a part of it passing into its structure, and the re-
mainder forming a delicate membrane over the ciliary
processes and choroid, which is inserted into the
margin of the lamina eribrosa, and which I propose
to describe as the elastic lamina of the ciliary pro-
cesses and choroid. Internally, it is lined through-
out by epithelial cells, which, in the native of India,
are filled with black pigment from the iris backwards.
Over the choroid they are known as the hexagonal
cells of the choroid, and until they are removed, that
structure cannot be seen from the vitreous chamber.

In Plate I. Fig. 2, which represents a magnified
section of an eye, and is intended to render the con-
nexions of these various parts more intelligible, I have
drawn a red line to indicate the course and relations of
the elastic lamina. You will notice that between it
and the sclerotic, the choroid, ciliary processes, and
muscle, are situated ; internally it is lined throughout
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by epithelial cells, which are in proximity posteriorly
with the retina, and in front of the ora serrata, with
the suspensory ligament of the lens and the aqueous
humour. The other structures exhibited in the section
are .—S. The sclerotic, prolonged in front into, D. The
cornea. N, The epithelial layer of cornea. C. The
choroid, continued anteriorly into, C. P. The ciliary
processes. L. The iris. C. M. Ciliary muscle. E.
Circular canal. R. Retina. M. Yellow spot. O.
Optic dise. 8. L. Suspensory ligament of lens.
H. Hyaloid. P. Canal of Petit. V. Vitreous. Q.
Posterior chamber. A. Anterior chamber. L. Lens.
O. S. Situation of the ora serrata.

The choroid is essentially a vascular structure, in-
tended, no doubt, through its numerous vessels, to
act as a reservoir of blood for the nourishment of the
vitreous and lens ; it is prolonged anteriorly into the
ciliary processes. Externally, the membrane is in
contact with the sclerotic and ciliary muscle, and in-
ternally with the elastic lamina; the two being united
by bands of connective tissue, in the meshes of which
are situated the vessels, nerves, muscular tissue, and
pigment cells of the choroid. These latter consist of
numerous large branching cells, and in the native of
India are full of deep brown or black pigment; the
processes given off in all directions from these cells
anastomose with one another. The innermost layer,
however, of the cells of the choroid, that is, those
nearest the elastic lamina, are devoid of colouring
matter, and are very much smaller than the pigment
cells. The choroid contains a considerable quantity
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of muscular fibre, prolonged, I believe, from the ciliary
muscle ; its nerves are derived from the short ciliary
branches of the ophthalmic ganglion.

The wvessels of the choroid, including the ciliary
processes, have been divided into several layers; I
will not, however, detain you with a minute account
of their anatomy, but simply remark, that the arteries
are derived from the posterior ciliary divisions of the
ophthalmic artery, which, piercing the sclerotic near
the lamina cribrosa, divide into numerous branches.
These are all directed forwards towards the ora serrata,
following a somewhat meandering course among the
pigment cells of the choroid. They give rise to a
dense capillary network internal to themselves, and
situated immediately behind the elastic lamina ; con-
sequently the larger vessels are nearer the sclerotic
than their capillaries, and are surrounded by the
pigment cells of the choroid, whereas the latter for
the most part are internal to the pigment cells.

In consequence of this arrangement, in capillary con-
oestion, the larger branches, and the pigment cells of
the choroid, will be almost concealed from view, when
examined with the ophthalmoscope, by a red film or
haze cansed by the congested capillaries; but if the
hyperzmia is confined to the larger vessels, these will
be clearly seen surrounded by the black groundwork
of the choroidal pigment cells. The capillaries, from
" their minute size, cannot be distinguished as sepa-
rate vessels by any ordinary power used in exami-
nations of this kind. So long, however, as the
hexagonal cells of the elastic lamina remain iz sitw,
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it 1s impossible to see any of the choroidal vessels
at all.

Some of the branches of the short ciliary arteries
pass forward through the ciliary muscle, and enter the
iris. The veins of the choroid (vasa vorticosa) con-
verge from all directions into four large branches,
which perforate the sclerotic midway between the optic
nerve and the cornea, and ultimately empty them-
selves 1into the cavernous sinus.

Beyond the ora serrata the inner surface of the
choroid appears striated, and anteriorly the strie
become deeper, forming the ciliary processes, which
pass forward, so as to overlap, but not actually touch
the edge of the lens; these processes, amounting to
about sixty in number, are received into as many folds
of the vitreous body ; they are lined internally by the
elastic lamina. The structure of the ciliary processes
is similar to that of the choroid, but anteriorly the
vessels bend round upon themselves, each process
forming, as it were, a club-shaped mass of vessels
imbedded in fibro-cellular tissue and pigment cells;
externally they are in contact with the ciliary muscle.
The free ends of the ciliary processes lie immediately
behind the iris; if, therefore, the iris be torn away
from its attachment, it is apt to break off a portion of
the elastic lamina, which you will remember I stated
was continued into the iris, and also formed a part
of its external attachment; in this way a com-
munication is established between the space behind
the elastic lamina and the anterior chamber of the eye.

The iris, as has been already stated, arises from the
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fibres proceeding from the margin of the inner lamina
of the cornea, some of which may be traced into it.
A second set, arising from the margin of the cornea,
were mentioned as passing posteriorly to the ciliary
processes ; some of these, too, may be traced into the
iris ; they also separate the circumference of the iris
from the ciliary muscle. In addition to this fibrous
structure, the iris contains a longitudinal and circular
set of muscular fibres, connective tissue, pigment cells,
vessels and nerves. Its anterior surface is free and
bathed by the aqueous humour; its posterior surface
rest against the lens, and its inner margin forms the
circumference of the pupil. It contains a vast number
of pigment cells ; those on its posterior surface being
directly continuous with the epithelium covering the
elastic lamina of the ciliary processes.

The muscular fibres of the iris are of the unstriped
variety, and may be divided into two sets ; the outer, or
radiating, which are described as running in fasciculi
from without inwards, forming the dilatator pupille,
and the internal circular fibres, which constitute the
constrictor pupille.

The vessels of the iris pursue a similar course ; they
are of small size, and are derived from the long ciliary
arteries, which perforate the sclerotic posteriorly ; they
pass along in the ciliary muscle till they reach the outer
margin of the iris, when they divide and form a zone
" round its outer border, sending off branches to it and
also to the ciliary muscle.

The nerves are supplied by the long ciliary branches
of the nasal nerve, and also by the sympathetic;
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these uniting form a plexus round the outer margin
of the iris, and from thence send off branches to
supply the dilator and constrictor muscles. The con-
traction of the pupil in obedience to the stimulus
of light, is evidently a reflex action depending upon
excitation of the retina; but the iris also acts in
obedience to the will, as for instance in accommoda-
tion, which is doubtless a voluntary process. It is
through the action of the motor nerve, that the
circular muscle of the iris contracts, for when this
nerve is destroyed the pupil remains dilated. Division
of the sympathetic in the neck is followed by contrac-
tion of the pupil, whereas its irritation causes the
pupil to dilate. Donders remarks, that its action
causes “a persistent exaltation of the tone of the
radiating fibres. Thus the dilatator pupille is with
constant force the antagonist of the sphincter muscle.”*

The fifth is the sentient nerve of the iris; its motor
action can only be explained by supposing that, when
irritated, reflex action takes place from the Gasserian
ganglion, for its influence in causing contraction of the
pupil continues after division of the oculo-motor and
the sympathetic nerves.

The refina, as you are aware, is essentially a nervous
structure, spread out over the inner surface of the back
of the eye. I do not propose entering upon a deserip-
tion of its minute anatomy, but shall simply state

* Vide Donders on Accommodation and Refraction, published by the
New Sydenham Society, page 579.
+ Id. p. 581.
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its relations to the parts around it. It extends from
the optic disc forwards as far as the ora serrata, its
posterior surface being in contact with the hexagonal
cells of the elastic lamina covering the choroid ; in-
ternally it is separated from the hyaloid by the mems-
brana limitans.

The vessels of the retina are derived from the
arteria centralis retine, which enters the eye through
the centre of the lamina eribrosa, and passing through
the optic dise, sends out branches in all directions;
these vessels are at first situated immediately be-
neath the membrana limitans, but ultimately they
dip down into the nervous elements of the retina,
terminating in a system of delicate, and by no means
numerous capillaries. The veins commence in a circle
round the ora serrata, and converging from thence, end
in the vena centralis retinee, which passes out of the
eye through the centre of the optic dise.

A deeply tinted yellow spot, called the macula lutea,
will be observed in the retina, situated exactly in the
axis of vision ; it is therefore about the one-tenth of an
inch to the outer side of the entrance of the optic nerve
(optic disc); in its centre will be seen a small depres-
sion, the fovea centralis. The retinal vessels will be
noticed curving above and under this spot in an arched
manner, but they do not cross it.

The elastic lamina bends over the edge of the
- choroid at the opfic dise, and is inserted into the
margin of the latter; so that when the retina is re-
moved the disc appears, under a one-inch power, like
a shallow cup, its rim being formed by the elastic

D
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lamina dipping down and being attached to its
circumference, while the fibrous bands of the lamina
cribrosa form the bottom of the cup, the intervals
between them being filled with the nervous ele-
ments of the optic nerve. In the centre of the
papilla, the remains of the retinal vessels will be
noticed.

If the part be examined with the retina iz sifu, it is
evident that the hollow above described will be filled
up by the nervous structures, which, passing through
the lamina cribrosa and advanecing forwards, bend over
the choroidal rim to form the retina proper. The
vessels will then be seen entering the eye through
the centre of the dise, and branching out in all direc-
tions over the retina.

The difference, therefore, in the colour of the optic
disc and the remainder of the fundus of the eye,
when examined with the ophthalmoscope, will be
very evident: the white, glistening, fibrous structure
of the sclerotic reflects the rays of light back to the
observer from the optic dise, but beyond that spot,
they fall, in the eye of the native, upon the black,
hexagonal, pigment-cells covering the elastic lamina,
and are mostly absorbed. The retina itself being almost
transparent, the amount of light reflected from its sur-
face 1s comparatively small, yet sufficient to produce
the greyish-brown reflection which is seen in the
healthy eye of the native. The nervous structure of
the optic disc is abundantly supplied with capillary
vessels ; the reflected light from its surface therefore is
of a pink colour, and not quite white, except in certain
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forms of disease in which the capillary circulation is
destroyed or impeded.

The suspensory ligament of the lens (zonula of
Zinn) is a fibro-cellular structure internal to the epi-
thelium of the elastic lamina, and passing forwards
from the ora serrata and along the ciliary processes,
it dips down over the margin of the lens, and is in-
corporated with the anterior surface of its capsule.
In leaving the ciliary body to pass to the lens, it forms
the anterior wall of the canal of Petit, to be presently
noticed.

The Ayaloid constitutes the membranous bag in
which the vitreous is contained ; it is a most delicate
and fragile structure, and is in immediate contact with
the membrana limitans as far as the ora serrata.
Anteriorly to this it is in apposition with the suspen-
sory ligament of the lens, until, advancing close up
to the margin of the lens, 1t dips down behind it, so
that the edge of the lens is contained in a canal, first
described by Petit, which is formed by the suspensory
ligament in front and by the hyaloid behind.

Crossing the interior of this closed sac (the hyaloid),
are a number of very fine fibro-cellular bands, the
spaces between which are filled with a transparent
viscid fluid, containing cells like those of mucus; this
is known as the vitreous humour. I am aware that
the hyaloid is generally described as containing no
fibrous structure within its cavity ; but I have seen
these bands in very recent specimens, and feel no
doubt in my own mind that they do exist, though

they may become broken down and folded up against
D 2
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the internal surface of the hyaloid, unless the greatest
care be taken in the manipulation when looking for
them.

The /lens is a transparent double-convex body, about
the sixth of an inch thick, and more convex in front
than behind ; it is composed of a numerous series of
fibres of peculiar form and albuminous composition,
united so as to form plates or laminz, having a very
complex and beautiful arrangement;* it is contained
in an elastic homogeneous capsule, lined internally by
a layer of cells. The lens with its capsule may be
said to rest posteriorly in the anterior part of the
vitreous, and in front it is attached by the suspensory
ligament to the ciliary processes, and is in contact
with the posterior surface of the iris and aqueous
humour.

The last structure I have to notice i1s the ciliary
muscle, and if you have followed me carefully through-
out the foregoing deseription of the relative position
of these parts, you will readily understand its con-
nexions, and the important functions 1t must perform
in the process of accommodation.

The ciliary muscle arises from the point of junction
of the cornea and sclerotie, and passes backwards be-
neath the sclerotic as far as the ora serrata; 1t 1s at-
tached to the layer of fibres before alluded to, as being
composed of the posterior portion of the middle layer
of the cornea. Externally, throughout its course, it is
in immediate contact with the sclerotie, and internally

e — L e E——————

* Vide Bowman, Lectures on the Eye, p. 65.
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with the above-noticed corneal fibres; and these, to-
gether with the fibres from the posterior layer of the
cornea, separate it from the aqueous chamber and iris.
Posteriorly, it is in contact with the ciliary processes
and choroid; its fibres may be traced into these
structures, and are arranged in a longitudinal and
circular manner; the former run from before back-
wards, many of them forming loops and bending round
over the circular fibres. The exact purpose of this
disposition of the fibres of the ciliary muscle is not at
present understood. The source of its vessels is the
same as of those of the iris. Its nerves are derived
from the ciliary, naso-ciliary (a nerve of sensation),
and also from the sympathetic ; these unite and form
an abundant plexus in the muscle; it is also sup-
plied with ganglionie cells.

The mechanisin of accommodalion, that 1is, the
means by which the eye adapts itself to the perception
of objects both near and far off without an effort, or
of bringing the rays of light from objects at different
distances to a focus on the retina, has been a matter
of dispute for years past, and the point at issue can
hardly be said to be even now settled. Of one thing,
however, we may be sure, and that is, that the lens
does not alter its position in the eye, as was formerly
supposed ; it doubtless changes its shape, but certainly
does not move backwards and forwards in the posterior
chamber. The most satisfactory deseription I have
yet read, of the changes which take place in the eye
during the process of accommodation, is to be found
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in an abstract by Mr. Windsor of Dr. Becker’s paper
on that subject (Ophth. Hosp. Reports, vol. iv. part 3,
p- 310); he says:—

“The eye 1s at rest when adapted for its most dis-
tant point of distinet vision, 7.e., no internal muscle of
the eye is contracted. The ciliary muscle is at perfect
rest, and the muscles of the iris are in a state of equi-
librium, which depends on the (varying) tonmic excite-
ment of both museles.

“In accommodating the eye for a nearer point, the
whole ciliary muscle and the sphincter pupille con-
tract at the same time (possibly also the dilatator pu-
pille) ; inversely, in accommodating the eye for a more
distant point, the ciliary muscle relaxes or becomes
entirely flaceid, the dilatator pupillee contracts, and
the sphincter relaxes (or the latter alone becomes
flaccid, and yields to the already contracted dilatator).

“Contraction of the ciliary muscle draws its an-
terior and outer end, and the periphery of the irs
with which it 1s connected, backwards and inwards,
1ts posterior and outer end and the adjacent parts of
the choroid and retina forwards; the inner angle of
the muscle (for its section is triangular) passes in-
wards, ¢.e., it comes nearer to the optic axis. At the
same time that the periphery of the iris is drawn in-
wards and backwards, its pupillary portion passes
forwards, and the ciliary processes, diminishing in
length and thickness, recede towards the eiliary body.
In company with these changes in the ciliary body and
iris, others oceur in the lens ; its anterior surface be-
comes more curved and approaches the cornea, whilst

e
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its posterior surface scarcely changes in position or form,
thus rendering its axis (the diameter in the direction
of the visual line) longer, its diameter in the equa-
torial plane shorter.

“There are reasons for believing that this change
of the lens is effected through relaxation of the zonula
Zinnii,* by means of the contracting ciliary muscle,
for its posterior angle passes forwards and its inner
angle inwards. The lens, which had been previously
flattened by the traction outwards which is exerted
by the tense zonula on its periphery, now tends to a
state of rest, in proportion to the relaxation of the
zonula.

“ When the contraction of the ciliary muscle ceases,
its inner angle passes outwards, its posterior back-
wards, the zonula again becomes tense, its traction
on the lens increases, the lens becomes flatter, the
periphery of the iris passes forwards, its pupillary por-
tion and the anterior surface of the lens move back-
wards, the ciliary processes enlarge and press forwards
and inwards between the lens and iris into the poste-
rior chamber. |

“The motions of the ciliary muscle and iris are
associated and occur in co-operation, yet the iris
has no direct influence over the alterations in the
form of the lens: they occur when the iris is absent.
On the contrary, the movements of the ciliary pro-
cesses depend on the action of the iris and the
contractions of the ciliary muscle; the processes do

# Buspensory ligament of the lens.
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not change their form or position when the iris is
absent.”

I will now proceed to describe the Ophthalmoscopic
appearances which are presented by fhe healthy eye.

And in the first place I must draw your attention to
the fact, that the colowr of its interior in the natives of
India is quite different from that of Europeans; Fig. 1,
Plate IT., and T'ig. 2, Plate ITI., being drawings of the
latter, and Fig. 2, Plate II., and Fig. 1, Plate IIL., of
the former. This arises from the deep brown or black
pigment which fills the hexagonal cells of the elastic
lamina in the native, and entirely obscures the choroid,
so that the fundus of the eye appears of a lrownish-
grey colour; whereas in the KEuropean, the incident
light being reflected principally from the vascular net-
work of the choroid, it is of a erimson orange hue.

The precise tint must of course vary in each indi-
vidual, depending upon the depth of colour of the
pigment contained in the hexagonal and choroidal
cells ; for instance, the inhabitant of Bengal being
comparatively fair, the fundus of the eye, when
examined with the ophthalmoscope, appears of a grey
colour, whereas in the darker-skinned native of the
South of India it will be almost black. And so also
with the European; in the light-haired Saxon, the
fundus is of a bright scarlet colour, and in consequence
of the almost entire absence of pigment in the part,
the larger vessels of the choroid will be clearly seen;
but in the black-eyed people of Spain and Italy the
colour of the fundus will be proportionately darker,
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approaching, in fact, to that of the natives of India.
But even among people of mixed blood in this country,
whose skins are very dark, there is always a nearer
approximation to the appearance of the Kuropean
eye than that of the native; in the latter only have I
met with a complete and absolute wall of separation
between the choroid and retina, depending upon the
black pigment contained in the hexagonal cells of the
elastic lamina.

It is not by any means an uncommon abnormal
condition to find the fundus of the native’s eye of a
deep red colour, somewhat like that of the European ;
this depends upon congestion of the wvessels of the
retina and destruction of the hexagonal cells, so
that a certain amount of hight is reflected from the
choroid, and, combined with that from the congested
retina, causes the fundus to appear red. Under these
circumstances, other alterations will be at once per-
ceptible, enabling us to determine the nature of the
disease, but these I will not now stop to de-
scribe. It is sufficient for me to repeat, that in the
healthy eye of the native of India, the fundus is of an
uniform greyish-brown hue, the exact shade depending
upon the colour of the pigment cells of the elastic
lamina and choroid ; the only exception to this being
in those parts of the retina occupied by the retinal
vessels and the optic dise. The macula lutea is not
perceptible unless especially searched for, and there-
fore offers no exception to the general rule above laid
down, that in the native, the fundus of the eye is of a
greyish-brown colour
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The optic disc or papilla will be found, as I have
before stated, about one-tenth of an inch internal to
the axis of the eye ; it is the first point which would
naturally attract the observer’s attention in making
an examination with the ophthalmoscope. The general
shape of the healthy papilla is round, but it varies
somewhat in different individuals : sometimes it is elon-
gated from above downwards, but never from side to
side, unless as the result of disease. Its size, too,1s by no
means the same in all cases, and will, of course, appear
to be augmented or lessened according to the power
used to magnify 1t. The colour also of the papilla is
subject to variation : it is of a more decided pink hue
in the native than in the European eye, where, in
fact, it is of a whitish yellow colour; but it may
be of a lighter or darker pink, or yellow, without
there being any reason to suppose the part is diseased.
The centre of the normal optic disc is somewhat
depressed, and of a lighter colour than its outer
part. .
We sometimes meet with cases in which a collee-
tion of black pigment surrounds a portion of the cir-
cumference of the papilla; this is due to a number of
choroidal cells becoming jammed together under the
elastic lamina; it is not an Indication of disease.
Such a black rim, or crescent surrounding a part of
the disc, is often seen in eyes which are otherwise
perfectly normal.

Another condition of the border of the papilla, not
unfrequently seen, and one which is perfectly con-
sistent with its healthy state and functions, is shown
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in Fig. 1, Plate ITI. The margin of the disc appears
as if consisting of two rings, one inside the other, the
internal one being due to light reflected from the
inner opening of the lamina cribrosa, and the outer
to the rounded border of the choroid. I am not con-
vinced that this is the true explanation of the appear-
ance above deseribed, but it is a point of far greater
importance that you should be aware of the occasional
existence of this condition of the parts in health,
than that you should be able to give an accurate inter-
pretation of 1t.

The point at which the cenfral artery and vein of
the retina enter the eye through the optic dise, 1s
subject to considerable variation. Generally, the
vessels pass through the centre of the papilla, but
they may perforate it in any other position; and
often one or two larger branches are noticed in its
centre, while others pass through its circumference,
frequently close up to the marginal rim of the disec.

The apparent calibre of the vessels will, of course,
vary with the magnifying power employed in ob-
serving them (compare Figs. 1 and 2 of Plate II. with
those of Plate I11.); and as I have before stated, it 1s
very desirable that you should not, under ordinary
eircumstances, change the power you use in examining
the eye, so that you may be able to tell at a glance if
the vessels are of their normal size or not. A very
little practice will thus enable you to appreciate in a
moment any important changes in the calibre of the
retinal vessels. The veins, as you will see represented
in Figs. 1 and 2, Plate III., are of a darker and more
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uniform colour than the arteries, and the latter appear
to be transparent in their centres; this arises from
the difference in the degree of illumination of the
prominent centres of the vessels, as contrasted with
their sides : from their conformation, it is evident that
the sides of a vessel would receive and reflect relatively
less light.

If in the normal eye, the central vein be carefully
examined, a distinct pw/safion may be noticed in it,
which will be rendered more evident on gentle pressure
being made on the eyeball. TIf the compressing force
be increased beyond a certain point, the pulsation at
once stops, and the veins become almost invisible from
the cessation of the flow of blood through them. In
the healthy eye no arterial pulse can be seen, but if
pressure be made on the eyeball it will at once become
apparent. We notice this in a very marked manner
in cases accompanied with considerable intra-ocular
pressure, as for instance, in glaucoma.

After the vessels have crossed the disc they branch
out in all directions, as shown in the Figs. of Plate IL.
There is one spot, however, the macula lutea, already
described in an earlier part of this lecture, which 1is
left free from vessels; they branch over and under,
but do not cross it. With regard to this spot, it
may be always readily seen in the healthy eye of the

European ; there is a little more difficulty in detect--

ing it in the native; butif a mirror with a flat surface
be employed as an ophthalmoscope, after the manner
of Coccius, with a concave glass behind it, not only
the fovea centralis, but also the border of yellow colora-

o
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tion around it may be distinguished. I prefer solar
to artificial light for illuminating the fundus of the
eye, when these parts are the subject of observa-
tion.

After what T have stated, it is almost superfluous to
add, that in the healthy eye of the native, it 1s quite
impossible for us to see the sclerotic with the ophthal-
moscope; for if the hexagonal cells of the elastic
lamina hide the choroid, much more must they,
together with the pigment cells of the choroid, entirely
conceal the sclerotic. This remark does not, however,
hold good with regard to the optic disc; over this
spot there are no pigment cells, the only structures
that cover the lamina eribrosa being the nerve fibres
of the optic disc and its capillary vessels, and hence
the pink colour of the dise. In some cases this spot
appears to be faintly streaked or spotted with light-
blue dots (vide Fig. 1, Plate I11.), which represent the
points of entrance of the optic nerve, through the
fibrous bundles of the lamina eribrosa ; the light, pene-
trating the nervous tissue to a slight extent, causes a
contrast in colour between the openings and the dense
fibrous network of the lamina cribrosa.

Before closing this lecture, T must make a few
remarks on the abnormal appearances of the optic disc.
The condition of the papilla is so frequently noticed
in ophthalmoscopic examinations, that it will be im-
possible for you to follow me in my subsequent lectures,
unless you have some previous idea of the significance
of the various changes I may have casually to mention,
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and which 1t would be inconvenient to stop and explain
on each occasion they are referred to. |

Uncomplicated Ayper@mia, or neuritis of the optie
dise, is a rare affection, for abnormal changes in the
papilla must generally spread to the retina. In cases
of fever, however, brought on from over-exposure to
the sun, the disc becomes of a bright scarlet colour;
whereas the vessels of the retina are comparatively
slightly congested, the most active changes evidently
going on in the papilla. Under these circumstances
the nervous elements of the disc become hazy and
swollen, and its margin ill defined, on account of
the choroidal rim being concealed by the opaque fibres
of the merve passing over it to the retina; and it is
not uncommon to meet with extravasations of blood
on the surface of the papilla. What we have most
to fear, however, in these cases, is the occurrence of
that most formidable affection—progressive atrophy
of the dise, terminating in complete loss of vision. For-
tunately, pathological changes of this description are
seldom induced, unless after repeated or long-continued
attacks of congestion of the papilla; the advance of
the disease from one stage to another is usually
slow, and it may remain stationary, or subside alto-
gether in time.

A patient suffering from optic neuritis com-
plains of pain in the back of the eye, usually
extending to the head and temple, and the sight
is always more or less defective; but 1t 1s by
means of the ophthalmoscope alone that we can
arrive at any positive conclusion as to the nature of
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the disease. If the neuritis has not advanced beyond
its first stage, or that of thickening and opacity of
the nervous elements of the papilla, hopes may always
be entertained of recovery, or, at any rate, that the
course of the affection may be stayed by judicious
treatment ; arsenic, iodide of potassium, ecounter-
irritation and leeches, being frequently of the greatest
service.

It is not an uncommon thing to meet with pecple
in this country suffering from headaches induced by
over-exposure to the sun. The papilla will often be
found intensely congested under these circumstances,
the capillaries of the refina being somewhat hyper-
gmic also. The glare of the tropical sun appears to
over-stimulate the retina, and it becomes congested
and swollen ; if the exciting cause continues in opera-
tion, the irritation is propagated to the brain, and
headache and irritative fever ensue.* There can be
little doubt as to the necessity of protecting omne’s
head from the rays of the sun, but it is almost as
important to shade the eyes from its glare. Nature
appears to have made a provision of the kind for the
natives; the colouring matter contained in the
pigment cells of the iris, choroid, and cells of the

* It has been suggested by a writer in the Ophthalnic Eeview, that
these observations of the anthor on the occurrence of vascular changes
in the optic disc independently of the retina, and of their propagation
to or from the brain, may possibly receive explanation from the recent
researches of Dr. Galezowski. The latter tend to show that the capillary
vessels of the optic dise form part of the vascular system of the brain,
and that they are not derived from the central artery of the retina,—
See the Review for April, 1866,
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elastic lamina, absorbing the excess of light which

would otherwise impinge on the retina, and acting in |
much the same way as blue or neutral-tinted glasses 1
do in the case of Europeans. But even among
the natives, the glare of the sun, in the long run,
causes 1rrifation, and often, I believe, chronic conges-
tion of the choroid, which, in its turn, induces opacity
of the lens.

You may have to give an opinion regarding the
state of vision of either officers or men in Government
employ, who have been exposed on service to the glare
of the sun, and whom you may discover to be suffer-
ing from cafaracf. The question will arise, has the
nature of their duties given rise to the opacity of the
lens, or has it come on from causes totally indepen-
dent of their work? My own impression 1s, that
exposure to the sun, by inducing congestion of the
choroid, tends directly to cause cataract, aided, no
doubt, by the hardships incident to a campaign in
this country. Opacity of the lens rarcly occurs as a
primary affection; it matters not if its nutrition is
disturbed from mechanical causes, or from disease of
the choroid (senile or otherwise), the result is the
same, and without some such disturbing influences,
opacity of the lens is seldom met with.

I have before stated that afrophy of the papilla
may arise from repeated attacks of optic neuritis, but
this is by no means the only or even the most common
cause of atrophy. Retinitis, by involving the optic
dise, may occasion it ; and abnormal formations press-
ing on the nervous or vascular supply of the papilla
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are likely to give rise to fatty degeneration, and con-
sequent wasting of its fibres; or syphilitic inflamma-
tions of the sheaths of the vessels in the cavernous
sinus, or of the fibrous sheath of the optic nerve, may
induce the same result. Lastly, pathological changes
in the nervous elements throughout any portion of
the optic tract or its connexions may give rise to
atrophy. It would be quite beyond my present pur-
pose to enter upon the consideration of these various
affections ; many of them will be incidentally men-
tioned in my subsequent lectures, but any further con-
sideration of this part of my subject would lead me
into the mazes of diseases of the brain, which, no
doubt, the professor of medicine has already made
clear to you. All the knowledge you possess upon
these points, will frequently be taxed to the utter-
most, to enable you to discover the nature of the
various cases of atrophy of the disc which you will
meet with, more particularly if one disc only is dis-
eased.

If you refer to Carter’s Translation of Zander,
p. 131, you will find a #ésumé by the author, of the
opinions of different observers as to the effects of
tobacco smoking upon the optic nerve. At present, we
can only say that the deleterious influence of this nar-
cotic on the elements of the nerve is not proven; but
it is well you should be aware of the fact, that surgeons
of eminence believe that excessive smoking tends to
produce atrophy of the disc. I have not remarked that
this is a common form of disease among the natives,
although both men and women smoke to a very con-

K
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siderable extent from the time of childhood. But I
have had several instances of atrophy of the disc at
various times under my care, in which I have been
unable to trace the wasting of the nerve to any
definite cause, unless it be that smoking Indian hemp
or opium has the same effect on it as tobacco 1s said to
have.

An atrophied papilla, when examined with the oph-
thalmoscope, appears to be flat, and of a perfectly white
colour, like a piece of glazed paper, its nervous strue-
ture having degenerated into fibrous tissue; this
material, together with the lamina eribrosa, which
shines through the atrophied elements of the dise,
produce this glistening appearance. The ecircula-
tion through its vessels, upon which its pink colour
depends, has also ceased, in consequence of their be-
coming atrophied. It is seldom that changes of this
kind advance far without the retina being involved in
the disease; its vessels commonly dwindle away, and
are frequently lined with a narrow white streak of
atrophied tissue; but the flat and glistening white
appearance of the optic dise is alone pathognomonic of
atrophy of 1ts nervous structure.

The symptoms preceding these changes will of
course depend upon the primary cause of the dis-
ease, and will vary as the latter varies. I need
hardly remark that, atrophy having once taken
place, we can do nothing to restore the degenerated
tissues ; the case is then a hopeless one. In many in-
stances, however, in which the disc appears completely
atrophied, the patient retains some amount of vision,
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and if we can trace the changes going on in the papilla
to syphilitic disease, we may hope to stop its further
progress by a course of bichloride of mercury and
10dide of potassium.

Liztravasation of blood into the substance of the
optic nerve is an affection which we are unable to
detect with the ophthalmoscope, but this instrument,
nevertheless, affords us very decided help in our dia-
gnosis, though of a negative kind. The loss of vision
consequent on apoplexy of the nerve or optic tracts,
usually comes on suddenly and without pain; the
patient, probably after overstraining the eyes, or sub-
sequent to a violent fit of vomiting or coughing, dis-
covers that the sight of one of his eyes has become
impaired to a certain limited extent, corresponding to
that part of the retina which is supplied by the in-
jured fibres; consequently, he can see objects very
well in certain directions, with the healthy part of
the retina, and it is only when rays of light fall on
its non-sensitive portion that the imperfection of
vision 1s discovered. If, in a case of this kind, the
ophthalmoscope reveals to us no disease of the fundus
or dioptric media, we may suppose that the nature of
the affection is such as I have indicated. Hzemorrhage
into the choroid, it is true, may not be discovered in
the case of the native, on account of the pigment
in the hexagonal cells of the choroid; but unless
it be very extensive it does not induce loss of vision ;
so that, as I have before said, your diagnosis will
probably be correct, if, with the above history, you
put down the affection to extravasation of blood into

E 2



52 LECTURE 1II.

the substance of the nerve. Fatty degeneration with
rupture of the fibres of the optic tract, is, I think, the
only other pathological condition which might give
rise to similar symptoms.

Your prognosis in a case of this kind must be very
guarded ; it is seldom that the patient regains the sight
he has once lost ; but, in recent cases, you may act upon
the supposition that it is possible for absorption to
occur if blood has been extravasated, and by keeping the
eye at rest, by care and general treatment, endeavour
to bring the system into as favourable a state of nutri-
tion as possible, and thus promote the absorption of
the effused blood, or quicken the reparative process
required to effect a cure.

Ercavation of the optic disc is an abnormal condi-
tion of the part which has been made the subject of
frequent discussion, and much has been said as to the
means of recognising it, and the appearances presented
by the papilla. For my own part, I cannot say that
I have experienced any trouble in this respect; and
with the binocular ophthalmoscope, it appears to me
just as easy to see the depression of an excavated optic
disc as it is that of a soup plate. As, however, an
instrument of the kind is not always available, it will
be well to accustom yourself to the appearances of the
excavated papilla as seen with the ordinary ophthal-
moscope. If the vessels at the margin of the exca-
vated disec be brought into focus, it is evident their
continuation over the papilla cannot be distinctly seen
till the accommodation of the eye is altered, as the
vessels on the disc are on a plane posterior to that of
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its margin. Conversely, if the focus be altered, so
that the papilla is accurately defined, the vessels pass-
ing over the fundus of the eye will be indistinct.
Again, if the retinal vessels be traced up to the
margin of the disc, they will appear to terminate
there in “ beak-shaped points,” and their continua-
tion over the papilla will seem to be interrupted and
displaced, as shown in Fig. 2, Pl. X. The explana-
tion of this is, that the vessels having arrived at the
edge of the excavated disc, dip down over its margin,
and in their course along the sides of the excavation,
they cannot, of course, be seen by rays of light falling
perpendicularly upon the disc; but as they pass over
the bottom of the excavation they are again visible,
although evidentiy on a plane posterior to the fundus
of the eye. If, however, the patient-is made to turn
his eye upwards or downwards, and the light from the
ophthalmoscope be thrown obliquely upon the dise, so
as to illuminate the sides of the depression, the vessels
may be traced throughout their course; unless, as
sometimes happens, the choroidal margin bulges very
much inwards, like a rock overhanging a precipice,
when the vessel, winding round the projection, must
be entirely hidden from view till it reaches the bot-
tom of the excavated papilla. If the direet method
of examination be employed, the parts will be more
highly magnified, and therefore more distinet ; and the
difference between the situation of the vessels of the
retina and their continuation over the papilla, will be
more marked, than if a convex lens be interposed be-
tween the ophthalmoscope and the patient’s eye. But,
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as I have before stated, with a binocular ophthalmo- 4
scope, there cannot be the slightest difficulty in ascer-
taining at a glance if the papilla be excavated or not.

Excavation of the disc may arise from wvarious
causes, and first, from diseases attended with choroidal
effusion, as glaucoma; secondly, from congenital mal-
formation ; Zhirdly, from atrophy with retraction of
the optic nerve.

In glaucomatous exeavation, the whole disc is in-
volved, so that its sides are precipitous; the vessels
may be seen at its margin, terminating as it were
in hook-shaped extremities, represented in Fig. 2,
Plate X. In addition to these changes, others will
be noticed hereafter in the fundus of the eye, which
are pathognomonic of the disease.

In cases of excavation of the papilla arising from
congenital malformation, the entire disc is seldom in-
volved in the disease, occasionally only a very small
portion of it. I have seen several congenital cases in
which the whole of the disec was excavated, with the
exception of a very narrow edge round its margin; so
that its choroidal rim was normal, and within this
was a narrow edge of the papilla, the remainder of it
being deeply excavated. Malformations of this de-
scription do not appear necessarily to give rise to any
subsequent changes, though, of course, an eye in this
condition is by no means exempt from an attack of
glancoma, or any other form of disease to which it is
subject under ordinary circumstances.

Lastly, excavation of the dise, arising from atrophy
and retraction of the optic nerve, is marked by a
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comparatively slight amount of depression, its sides
sloping down gradually from the circumference towards
its centre. The vessels may therefore usually be traced
thronghout their extent; but when the branches
coursing over the fundus of the eye are in focus,
those passing over the disc will appear very hazy,
until the accommodation of the eye is altered so as to
bring them distinctly into view. In cases of this
kind, the retina will probably have undergone marked
changes, its vessels being contracted in calibre, and, as
I have before remarked, lined by a streak of white
atrophied tissue.
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Cases Illustrating the Effects of Inherited Syphilis on the Structures of
the Eye. Syphilitic Keratitis. Characteristic Conformation of the
Teeth. Iritis. Opacity of the Vitreous and Lens,

Wz have lately had several patients in Hospital,
suffering from the effects of inkerited syplilis, and
I shall therefore take, as the subject of my lecture
to-day, some of those affections of the eye which
are among the many ill consequences of that con-
dition.

The first case I wish to notice is that of a boy, six-
teen years of age, named Jogender Nath Dey, who
was brought here by his father, on the 2nd of Sep-
tember, suffering from syphilitic keratitis. The man
informed me he had had five children, and that seven-
teen years ago, after the birth of his eldest son, he
contracted syphilis. There seemed no reason to doubt
that he then had a chancre, which was followed by
enlargement of the glands of the groin, and secondary
symptoms, Jogender was born a year afterwards,
and inherited the disease from which his father was
suffering. I had an opportunity of examining his
elder brother; he was perfectly free from any trace of
the syphilitic taint; but my patient, who is the second
son, and his two younger brothers, bore evidence of
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the existence of the disease in the state of their in-
cisor teeth.

Jogender was a well-grown and remarkably intelli-
gent lad ; he stated that, as far as he could remember,
he had enjoyed uninterrupted good health up to the
present time, and that the affection of the eye from
which he was suffering, commenced about six weeks
prior to his coming to the Hospital. In the first in-
stance, he noticed that objects held before his left
eye presented a hazy appearance; ultimately, the
sight of the right eye grew dim also, so that he is
now nearly blind. During this time he suffered no
pain or inconvenience beyond the gradual loss of
vision.

I found both eyes in much the same condition;
the sclerotic and conjunctiva being perfectly normal,
but the cornea presenting the ground-glass appear-
ance of keratitis, with the characteristic zone of vessels
round its margin ; and, in addition to this, flocculent-
looking spots, of a whiter hue than the rest of the
hazy cornea, were scattered throughout its substance.
This condition of the cornea is often seen in syphilitie
keratitis, and has been correctly described as resem-
bling finely-ground glass, behind which spots of a thin
white paint have been daubed; it is due to changes
taking place in the cell-substance of the laminated
tissue, by which it is converted into a fatty material.

On examining this boy’s teeth, the superior incisors
were found to be widely separated from each other
and club-shaped, their thin cutting edges being notched
in the manner deseribed by Mr. Hutchinson as pathog-
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nomonic of inherited syphilis, and plainly indicating
the primary cause of the disease from which he was
suffering. The following mixture was prescribed :—

Bichloride of mereury . . . . 1 gr.
Todide of potassium . . . . . 1 drachm.
Weaber i S e T e

Half an ounce to be taken twice a day after meals.
He was also ordered to rub a drachm of mereurial
ointment over the forehead and eyebrows, for twenty
minutes every night; and lastly, I directed him to
take regular exercise and a full and varied diet.

The medicines were used perseveringly ; and on the
20th September, the report states that the left cornea
was decidedly less opaque than at the commencement
of the month. The mercurial ointment was now dis-
continued, but the mixture was repeated. On the
15th of October his eyes were very much better, and
the iodide of iron was substituted for the bichloride of
mercury. A month later both cornese were perfectly
transparent, no vestige of the keratitis remaining.

I have brought this case to your notice as a well-
marked example of the effects of inherited syphilis
upon the cornea, and as we can readily watch the
changes which take place in this fibro-cellular tissue,
its study will elucidate the history of other syphilitie
affections of the eyes, depending upon a similar
cause, but less open to observation.

It is hardly necessary for me to mention, that when
either parent has been affected with primary or
secondary syphilis, their offspring are very likely to
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inherit the disease. In a series of cases of keratitis
and iritis occurring under these circumstances, Mr.
Hutchinson noticed a pecwliar formation of the teell,
which ultimately led him to the conclusion, that
their condition might be relied upon as a test of the
existence of inherited syphilis in the system. Plate I'V.
is a copy from his work on syphilitic disease of the eye
and ear, and it accurately represents the appearance of
the incisor teeth usually met with in these cases. In
Fig. 1, a few delicate prominences are noticed on the
edge of the central incisors; these gradually wear
away after the child has used them for a time, and
the free border of the tooth then becomes curved, as
shown in Figs. 3 and 5. A very common appearance
of the syphilitic incisors is depicted in Fig. 8.
These, you will notice, are the permanent teeth; in
the case of the temporary set, it is often more difficult
to make out abnormal changes of this kind ; but still
they grow in an irregular manner, and are more or
less club-shaped.

Jogender Nath Dey’s teeth were notched and
irregular, and so were his younger brother’s; but it
was the condition of my patient’s eyes which led me
at once to suspect that he was suﬁ'ering from syphilitic
keratitis. In non-specific inflammation of the cornea,
it is by no means an uncommon thing to see a portion
of its laminated structure remaining transparent, while
other parts present a ground-glass appearance. This
is also the case in syphilitic keratitis; but in this form
of disease, the hazy cornea is always dotted over with.
patches of a denser opacity than that of the rest of the
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inflamed tissue, unless the case be near recovery, when
the white spots gradually disappear, and the cornea
ultimately resumes its usual transparency. These
changes do not depend upon the effusion of lymph, or
upon any of the so-called inflammatory deposits in the
substance of the cornea; they are entirely due to
alterations in its cell-substance, which becomes opaque
from mal-assimilation, fatty deposits taking the place
of the normal ex-nuclear material, and hence the
granular appearance of the tissue.

So long as the structural changes have not passed
this stage, and the nuclei remain uninjured, the opaque
products may be absorbed, and the cornea return to
its normal condition. But in place of healthy action
being set up, the cell-substance may be further de-
veloped into an heterogeneous structure of a fibrous
character, and then the transparency of the cornea
must be permanently destroyed. Or, the nuclei at the
principal point of disease may break up, each particle
attracting fresh material to itself in such abundance,
that the part becomes swollen from the increased bulk
of the new formation ; then those cells furthest from the
original source of these changes, being of low vitality,
degenerate, and are pushed off by the rapid growth of
fresh material going on beneath them; the tissue is
thus broken down, and an ulcer is the result.

Except, however, in neglected instances, among the
poor and ill-fed classes, ulceration is by no means a
common sequence of syphilitic keratitis ; the majority
of cases certainly recover, although if the process of
cure be left entirely to nature, it may take a very long
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time before the diseased action is overcome; on the
other hand, if assisted by appropriate treatment, a
comparatively speedy recovery may take place. The
average duration of syphilitic keratitis, if brought
early under treatment, does not exceed three or
four months, and sometimes it may disappear in
even a shorter period. It is advisable, however, to
continue a specific course of treatment for some time
longer, in the hopes of not only relieving the eye, but
of destroying the dyserasia which is the primary cause
of the disease.

In the case under our notice, there was only slight
congestion of the sclerotic, but this is by no means a
general rule, the conjunctiva, sclerotic, and cornea
frequently becoming very vascular. Photophobia,
likewise, occasionally exists, indicating considerable
irritation of the retina.

No doubt the syphilitic diathesis renders children
generally sickly, on account of the mal-assimilation
which it engenders. Among the natives, however,
the great majority of these weakly infants die off
before they reach the age of two years, and those who
survive are the descendants of a naturally robust and
strong stock. As a consequence of this, you will not
meet with the emaciated, miserable, sniffling, half-
crazy creatures, whom you might otherwise expect to
find among your syphilitic eye and ear patients; on
the contrary, most of those suffering from keratitis
and affections of the vitreous will be apparently
healthy. An additional reason for this is, that fre-
quently the syphilitic poison does not give rise to any
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perceptible changes in the system, until the child is
four or five years old: it is rare to meet with an in-
stance of syphilitic keratitis occurring under four
years of age, and opacities of the vitreous and lens
seldom make their appearance before the adult period
of Iife. Inherited syphilitic iritis, on the other hand,
generally commences when the infant is a few months
old.

The freatment of syphilitic keratitis should consist,
principally, in attending to the patient’s general
health, and keeping his system in good working
order, by a simple, but at the same time generous
dietary, with plenty of fresh air and exercise. The
affected eye should be kept at rest by a small pad of
cotton wool placed over if, and retained in position
with a light bandage.

With regard to drugs, I believe that mercury, judi-
ciously used, is the sheet-anchor upon which we must
rely for the alleviation of syphilis. The best mode of
employing it in these cases is by inunction, the mer-
curial ointment being rubbed into the thighs and
armpits twice a week, for twenty minutes at a time.
I never prescribe mercury internally for children, nor
do I find it necessary to push the treatment so far as
to affect the gums. In robust and healthy patients,
therefore, suffering from syphilitic keratitis, begin
at once with a course of mercury, and carry it
on for four or five months, whether the disease of
the eye be cured or not. Sickly children, however,
cannot undergo this treatment, and cod-liver oil and
iodide of iron, with occasional doses of hydrarg. c.
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creta, quinine, and soda, must be substituted for
mercury.

If there be no congestion of the vessels of the scle-
rotic or conjunctiva, a solution, consisting of two grains
of 1odine to an ounce of glycerine, may with advantage
be dropped into the eye twice a day. In almost all
cases, an 1issue opened in the skin of the temple will
prove most serviceable. A bit of the integument
being nipped up between the finger and thumb, a
needle with a few threads of silk 1s passed through
the fold ; the thread is then tied in a knot, and left in
this way for three weeks or a month. I have tried
the plan of passing a thread through a fold of the
conjunctiva, close to the cornea, but the ligature
quickly uleerates through this delicate structure, and
a succession of such issues possesses no advantages
over one formed in the temple. If your patients object
to this mode of treatment, you must apply a series of
small blisters over the temple; they are not nearly so
efficacious, however, as an issue.

The 7ris, as you know, is very apt to suffer from
the effects of syphilis. I have already mentioned, that
iritis, arising from the inherited form of the disease,
generally manifests itself when the infant is only a
few weeks or months old.

We have a well-marked example of this form of
disease under treatment, in the daughter of one, Kally
Doss. The infant is now six months old; she was
brought to the hospital on the 19th of October, suffer-
ing from iritis in both eyes ; her head was covered with
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psoriasis, and she was a weak, puny child, with sores
about the lips and nose. Her father confessed at once
to having contracted the venereal disease some eighteen
months ago : at present he has spots of roseola scat-
tered over the surface of his body, and a large node
on the left tibia. He stated that, a month after the
child’s birth, he noticed a slight discharge from her
eyes, since which time she has hardly ever opened
them. On examination, it was found that the pupils
were irregular and did not respond to the stimulus of
light; the irides looked dull, and small nodules of
exuded lymph could be seen on their surface; there
was a distinct zone of sclerotic vessels round the cir-
cumference of the cornea. I ordered atropine drops to
be applied to the eyes three times a day (four grains of
atropine to an ounce of water), the mercurial ointment
to be rubbed into her thighs every other night, and
thirty drops of cod-liver oil, with half a grain of iodide
of iron, to be administered twice a day. A wet nurse
was also procured, as the mother’s milk was evidently
insufficient ; and though I did not see her, I think,
from what her husband states, there can be little
doubt that she also was suffering from syphilis. In
cases of this description, it is always advisable to pro-
cure a wet nurse, or, if that 1s impossible, to bring the
infant up by hand.

I found it unnecessary to continue the atropine fcrr
more than three or four days, as the pupils dilated
freely under its influence. After six weeks’ treat-
ment, the infant had so far improved, that the left
pupil, though slightly irregular, contracted and dilated
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readily on exposure to light; the right pupil was
perfectly regular, and responded freely to its natural
stimulus, and the congestion of the sclerotic had
entirely disappeared.

In this instance there was no difficulty whatever in
ascertaining the primary cause of the disease; you
may, however, have to deal with people who will
obstinately refuse to give you a clue to their previous
history, or even worse, they will positively mislead
you by false statements. It is necessary, therefore, to
examine an infant’s eyes most carefully under such
circumstances, as 1t is from the appearance of the
parts alone that the nature of the malady can be satis-
factorily ascertained ; and this is particularly the case
with respect to the iris, as there may be few, if any
external symptoms, indicating the serious nature of
the disease going on in the eye, but which, never-
theless, by extending to the choroid or retina, may
cause permanent blindness.

It is frequently 4 matter of considerable difficulty
to recognise iritis among native children; the iris
being almost black, it can hardly be distinguished
from the pupil, and slight alterations in the form of
the latter are not nearly so palpable as in the eye of
the European, whose iris being of a lighter colour,
irregularities of its free margin are at once seen in
contrast with the black pupil. If you have distinct
evidence of the existence of iritis in an infant only a
few months old, you may depend upon its being
syphilitic, and treat it accordingly, although the
parents deny ever having had the venereal disease.

F
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The effects of inherited syphilis upon the deeper
seated structures of the eye, more particularly the
vifreous and lens, have only lately been made known
to us by means of the ophthalmoscope; yet they are
of common occurrence, quite as much so as similar
affections of the iris or cornea. The eye, under
these circumstances, presents all the external appear-
ance of health, and yet the patient complains of
gradual loss of sight, coming on without pain, and
usually commencing about the adult period of life,
though it may begin earlier; in other cases, these
symptoms may not be developed till the patient is
thirty years of age.

We have lately had a well-marked instance of
opacily of the vitreous from this cause in Hospital,
in the person of D. Goodman, aged twenty, a
native of Australia, who was admitted under my
care on the 26th of June. Until he was ten years
of age, his eyesight was perfectly good, and he
learnt to read and write with ease; but about this
period he became gradually short-sighted, so much so
that he could no longer make out small print unless
within a few inches of his face, and he was con-
sequently punished for supposed carelessness and in-
attention. His parents were unable to see that he
had anything the matter with his eyes, and they were
confirmed in their opinion that he was shamming by
two surgeons in Sydney. The boy, finding he was dis-
believed and maltreated for no fault of his own, at
length ran away in disgust, and worked his way up
to Melbourne. He remained there for several years,
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employed as a messenger, his sight continuing in
much the same state as when he left home; and he
now discovered that he could only see objects in a
certain position with the right eye.

Two years ago, Goodman met with a friend from
England, who told him that he had been cured of an
affection of the eyes similar to his, and in consequence
our patient determined to go to London for advice.
He got a berth as assistant to a ship’s cook; but in
place of going to the metropolis, he found himself at
the end of his voyage in Liverpool, and evidently
never thought about his eyes after he got there. Sub-
sequently, he was seized with what appears to have
been an attack of pneumonia ; this left him very weak,
and his sight growing worse, his original intention
recurred to him, and he started off to London. Al-
though he arrived there in a weak state, he managed
to contract venereal disease, and being utterly worn
out by dissipation and bad health, he became anxious
to return home, and to that end, got himself smuggled
on board a ship going to Australia by way of Calcutta,
for he was now too blind to work his way as a sailor.

Goodman ecame under my ecare very soon after
arriving here. He appeared to be in robust
health, and was a strong, well-made lad. The right
eye was affected with internal strabismus, but beyond
this no symptoms of disease were visible ; the eyeballs
were of normal tension. With the left, he could read
No. 8 type at a distance of eight inches, but with the
right, he could not decipher the largest sized print;
he could just distinguish a white from a black object,

F 2
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but beyond that he was unable to discern anything with
this eye. On inspecting his teeth, I found that the
incisors were irregular and notched (vide Plate 1V.),
and plainly told their own tale as to the syphilitie
taint under which he laboured. I applied atropine
to both eyes ; and on examining the right with the
ophthalmoscope, discovered that there was dense
opacily of the vitreous, so much so that it was im-
possible for me to see the optic disc or retina, (Fig. 1,
Plate V.) The left vitreous, though very hazy, was
sufficiently transparent to allow of the optic disc
being seen through it (Fig. 2). I ordered him full
diet, and a mercurial vapour bath every other night,.
On the 11th of July, after having had seven of these
baths, his gums became slightly tender, and he was
directed to take one twice a week only, in future. He
continued this treatment up to the 30th of July, when,
on account of his general bad behaviour, it was found
absolutely necessary to turn him out of the Hospital.
Before leaving, his sight had decidedly improved, he
could see to read No. 4 type, at ordinary distance, with
the left eye, and could decipher large type with the
right ; in fact, as he stated himself, he could see better
than he had done for the last six years. On examining
his eyes with the ophthalmoscope, the favourable
changes that had taken place were very evident: the
left optic disc and vessels of the retina could be dis-
tinctly seen, though there was some slight haziness of
the vitreous ; the right eye was in much the same
condition as the left had been when first I examined
it, but on the outer side of the papilla there was a
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dark spot of extravasated blood in the retina, which,
by destroying its functions in this situation, had in-
duced internal strabismus.

This is an interesting case for many reasons, illus-
trating, as it does, a common form of disease of the
eye produced by inherited syphilis. We meet with a
similar condition of the vitreous arising from the
effects of primary syphilis, the tendency of which,
like that of the inherited form of the disease, 1s either
to recede or advance. Of this I shall speak in my
next lecture.

These changes in the vitreous usually take place
very slowly, and the structure may at any time
gradually clear and become transparent; or, on the
other hand, if the degenerative process continues, 1t
may lose its comsistency, and pass into a fluid state.
Flocculent masses will then be seen floating about in
1t; while from the loss of the support which, under
ordinary circumstances, the vitreous affords the retinal
vessels, they may give way, and blood become effused
into the retina, giving rise to the appearance noticed
in Goodman’s eye. I helieve the healthy vitreous
always contains a network of cellular tissue ; and it is
through the influence of the syphilitic poison upon
this structure, that these pathological changes are
brought about, which, you will observe, are very
similar to those which take place in keratitis. The
analogy 1s not confined to the changes that occur in
the cellular elements: vessels, after a time, may be
formed in the vitreous, as in the cornea.

In Goodman’s case, the abnormal condition of the
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vitreous appeared to become stationary for some time,
and the opacity commenced sooner also than it usually
does as a consequence of inherited syphilitic disease :
eighteen or nineteen is about the period of life when
the symptoms generally make their appearance. The
disease is accompanied with no pain in the eye, and
the patient complains of no inconvenience beyond the
gradually increasing loss of sight. A# first, therefore,
the symptoms are apt to be neglected, and very pro-
bably considered as indicating merely the existence of
myopia; but after a short time, no glasses can be
found which will improve the sight, and on making
an ophthalmoscopic examination, the real nature of
the disease will be discovered.

A degeneration, similar to that which occurs in the
vitreous, may also take place in the lens, so that, as
I have pointed out to those attending my practice, cafa-
ract may be induced by inherited, and also by primary
syphilis. You may be in doubt as to the exact seat of
the morbid action going on in the eye, in these different
forms of internal opacity; the hazy appearance of
the retina might be caused by a thin layer of lymph
effused over its surface, or by opacity of either the
vitreous or lens. We will, for the present, dismiss
the first of these from our consideration, and simply
state the means by which we may arrive at an accu-
rate diagnosis between incipient cataract and a hazy
vitreous.

Syphilitic opacity of the lens, like that of the
vitreous, commences in a diffused haziness of the
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part, so that you can only judge of the precise
seat of the disease by its relative depth from the
cornea or iris, and not from any specific difference
in the abnormal appearances. To distinguish between
them, the fibrous structure of the iris must be brought
into focus with the ophthalmoscope; if the opacity is
mn the lens, it will be clearly defined without any
appreciable effort on the part of the observer to aec-
commodate his eye to a more distant point, which
would not be the case if the vitreous were the struc-
ture implicated. By practice, the eye gradually learns
to appreciate even minute differences in the relative
distance of opacities in these structures, either from
the cornea and iris anteriorly, or from the optic dise
posteriorly.

The situation of opaque spots or lines in the vitre-
ous may be determined, by bringing the optic dise
into focus by the indirect process of examination; if
the lens held in front of the cornea be moved to the
right hand or left, the disc will move in the opposite
direction, and if the opaque spots be much anterior to
it, they will move in the same direction as the lens.

In making ophthalmoscopic examinations of opaci-
ties of the vitreous or lens, i1t is advisable to use a dim
light for illuminating the eye: the flame of the
kerosine lamp, for instance, should be turned down, so
as to give a very moderate degree of light, otherwise
so much will penetrate the eye, and be reflected from
the fundus, as to destroy the minor reflections from
the hazy lens or vitreous, which will thus be rendered
dim and obscure.
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Changes in these structures are most readily detected
by the direct process of examination; in fact, you
should always make a point of examining an eye by
this means before using the indirect method ; a fluid
or hazy vitreous may be overlooked for want of this
precaution. If, however, there is any doubt in your
mind as to the condition of the lens, you should
invariably employ Zaferal illumination ; by this means,
1t 1s almost always possible accurately to define struc-
tural changes in that situation, and should there be
any opaque lines or dots in it, they may be distinetly
seen, and the nature of the disease determined without
any further trouble. In the majority of cases of
incipient cataract, you will discover one or two land-
marks of this description; but, unfortunately, where
they are most required as aids to diagnosis, namely,
in cases of syphilitic cataract, nothing more than a
diffused haziness of the lens 1s to be seen.

Supposing that, in a particular instance of this kind,
you fail to satisfy your mind as to the exact seat of
the disorder, but have discovered that either the lens
or the vitreous is hazy, or perhaps both, the history of
the case will still direct you sufficiently in the treat-
ment. If the patient has teeth indicating the exist-
ence of inherited syphilis, or has secondary symptoms,
and is a comparatively young man, not likely to suffer
from idiopathic cataract; under such ecircumstances,
you may be tolerably sure that, whether the opacity
be in the lens or vitreous, a steady course of mercury
will cure the disease, provided the patient be otherwise
in good health, and that there are no circumstances
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contra-indicating the employment of this drug. We
have a good illustration of this in a case which is still
under treatment :—

A. Gomes consulted me on the 20th of August on
account of dimness of vision, which commenced some
seven months since, and has gradually increased up to
the present time; he is now unable to continue his
work as a carpenter. About a year ago he had an
attack of syphilis, which was followed by an eruption
over the surface of the body, and other secondary
symptoms. On examining the eyes, I found that
both lenses were decidedly opague, in other respects
they appeared to be perfectly healthy. I ordered him
the iodide of potassium mixture three times a day,
and a mercurial vapour bath twice a week. Under a
steady course of treatment of this kind, his sight
gradually improved, and he can now see to thread a
needle ; the haziness of the lenses has almost entirely
disappeared. I have referred to this case simply to
show that, if the abnormal changes indueced by syphilis
are sitnated in the lens, the same plan of treatment
should be adopted as has been recommended in syphi-
litic opacity of the vitreous. Should the patient be
weak and an@mic, you must first give tonics, and
having improved his general health, you may proceed
to put him under a course of specific treatment ; this
should be continued for some months after all trace of
the disease has disappeared, your object being to era-
dicate the syphilitic taint from the system, which can
only be effected by a prolonged and steady use of

mercury.
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In examining cases of syphilitic opacity of the
vitreous, you may frequently notice that the fundus
of the eye appears to be deeply opague in patches,
situated apparently behind the vitreous; this condi-
tion of the parts is generally caused by efusions of
blood or lymph into the retina or choroid. It is very
rare to find the vitreous itself so densely opaque, as
entirely to obscure the reflection of light from the
fundus of the eye: a dull, foggy glimmer from the
retina may almost always be noticed through the
diseased humour. But when, in addition to this, the
reflections from definite portions of the fundus are
particularly dull, you must be very guarded in your
prognosis ; it is more than probable, that in such
cases, after the vitreous has cleared, you will discover
further mischief to have taken place behind it, in the
retina or choroid,—the dark patch which you had
observed, corresponding to effused lymph or blood
in these structures, which will permanently damage
the eye.

After the vitreous had so far cleared as to enable us
to see the retina in Goodman’s eye, we observed a
large spot of extravasated blood on the outer side of
the optic dise. This was sufficient, no doubt, to
account for the strabismus: the effusion being in the
direct axis of vision, the retina had probably been
ruptured at this particular spot, and rendered inca-
pable of performing its functions, and the eye had
involuntarily turned inwards, so that a more healthy
part of the nervous apparatus might be brought into
the axis of vision.

. i i
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Lastly, it is desirable in these cases to ascertain, if
possible, the condition of the retinal vessels. 1If, to-
gether with syphilitic opacity of the vitreous, the
patient complains of constant headaches, and on exa-
mining the eye with the ophthalmoscope, you discover
that the calibre of the retinal vessels is diminished, but
the colour of the fundus of the eye remains normal,
you will have just reason to suspect the existence of
syphilitic thickening of the septa between the vessels
in the cavernous sinus, and unless this be absorbed,
atrophy of the retina must ensue. Contraction of the
retinal vessels may be due, either, to atrophy of the
retina already established, or to pressure exercised
upon them by some force external fo the eyeball. We
may presume the former cause not to exist, if the
colour of the retina is unaltered, and if the walls of
the larger branches of the vessels are not surrounded
by a line of white and atrophied tissue.
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Syphilitic Opacity of Vitreous, Fluid Condition of Vitreous, Opague
Floating Bodies. Muscee Volitantes. Degenerations of the Vitreous
from Poverty of the Blood, Hemorrhage, Entozoa, and Foreign
Bodies in the Vitreous Chamber.

We were occupied in the last lecture with the con-
sideration of those peculiar affections of the eye, which
have lately been shown by Mr. Hutchinson to be due
to inherited syphilitic disease. I endeavoured to ex-
plain to you, that the morbid appearances may be
traced to alterations in the cell-substance of the cornea
and vitreous, due to perverted action of the nuclei.
The nature of this action we cannot at present com-
prehend, because we know so little of the laws that
govern vital force ; but we can watch its effects upon
the ex-nuclear material, which becomes developed into
a lowly organized fatty substance, in place of being
converted into a healthy transparent tissue.

Alterations in the nutrition and physical characters
of the vitreous, similar to those already described as
the result of the inherited form of syphilis, not unfre-
quently arise from the primary constitutional affection.
We have a good illustration of this in a case now
under treatment :—

Sreenath Sing, aged thirty-three, contracted venereal
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disease some four years ago, followed by secondary
symptoms, from which he has suffered more or less
up to the present time; he was salivated three months
since without deriving the slightest benefit from the
treatment. A year after the chancre had healed, he
noticed that his eyesight began to fail, and the dim-
ness of vision has steadily but slowly increased, with-
out his having suffered the slightest pain in the eyes,
nor do they appear to have been congested or irri-
table.

When he first came to the Hospital, his general
health was evidently very much impaired: he had a
small weak pulse, and was very emaciated; he com-
plained also of severe rheumatic painsin his limbs ; he
was almost completely blind with the left eye, and could
barely discern fingers held up before the right one. The
tension of both eye-balls was normal, and though the
irides acted sluggishly, still no abnormal appearance
could be detected in either cornea, lens, or iris. With
the ophthalmoscope, I found the vitreous humour of
the left eye so densely opaque, that it was 1mpossible
to see the optic dise: in the right eye the vitreous
was of a hazy, whitish-grey colour, but I could just
distinguish the retinal vessels through it. The treat-
ment upon which he was put, consisted of a liberal
diet, cod-liver oil, and the iodide of iron. Under
this his general health certainly improved, but at the
end of a month, there being no perceptible change
in the condition of his eyes, I ordered him to com-
mence a course of mercurial baths, and an issue was
opened in the skin of either temple.
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It would be useless my following out the details of
this case from day to day: our patient continued the
use of the vapour baths for two months, and at the
end of that time, he could see to read No. 4 type, and
to transact his business without inconvenience. On
examining his eyes with the ophthalmoscope, I found
that the left vitreous, though still hazy, had so far
cleared as to allow of my seeing the optic disc. The
right eye was perfectly healthy, as far as I could
discover.

I have already stated, that you will frequently meet
with instances of this form of disease among the natives
of India, syphilis being very prevalent among them; and
unfortunately they commonlyfall into the hands of igno-
rant quacks who starve, and at the same time salivate
them most profusely for the cure of venereal disease.
But it may probably strike you, if mercury is so useful
in syphilis, why 1s it that the natives are thus often
affected with secondary symptoms? - At first sight,
this fact would appear opposed to the statement I
have made, that mercury is the only remedy upon
which we can rely with safety for the amelioration of
constitutional syphilis. It must indeed be confessed,
that we cannot depend on its beneficial effects, unless
care be taken to keep the patient’s general health in
good order while using the remedy; if, on the con-
trary, he be rapidly salivated and at the same time
starved, he naturally falls into a weak and emaciated
eondition, and the action of the drug upon the syphi-
litic poison is completely neutralized. This, however,
is no valid argument against the judicious use of mer-
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cury ; for, by the same reasoning, any ordinary articles
of diet might be said to be injurious, because some
people are foolish enough to eat and drink too much,
and thereby induce diarrhcea and other forms of dis-
ease. Although, therefore, the indiscriminate adminis-
tration of mercury cannot be too strongly deprecated,
yet we have frequent opportunities of watching the
gradual disappearance of opacities of the vitreous, like
smoke before the wind, under a well.directed and
judicious plan of specific treatment.

We may gain one piece of useful information from
the abuse of this drug among the natives, which is,
that although it undoubtedly induces an=mia when
combined with a want of proper food, it does not cause
caries, and complete degeneration of the animal frame,
—eflects which have been aseribed to it by those who
are opposed to its use under any circumstances. Caries
1s a comparatively rare disease among the natives;
were 1t a common sequence of ptyalism, we should
certainly meet with more instances of it than we do
among our hospital patients.

In the case of Sreenath Sing, the opaque vitreous
gradually returned to its state of normal transparency ;
but so favourable a result as this by no means always
occurs : it often happens that the degenerative process
advances, and the vifreous passes inlo a fluid condition.
We have two instances of this kind under treatment
at the present time; one of them followed constitu-
tional syphilis, in the other, no such inciting cause
of disease existed.

Bunkoo Behary Day, aged forty-one, a jeweller by
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trade, came to the hospital on the 10th of Apru.
Eighteen months ago he contracted venereal disease,
which was followed by secondary symptoms, and
inflammation of the eyes, together with ecihary
neurosis and great intolerance of light. His sight,
prior to this attack, had been remarkably good;
but from that time to the present it has been
growing dimmer, and he is now unable to continue
his work.

In the left eye, the pupil was found to be closed by
a mass of organized lymph. The tension of the right
eye-ball was normal, and the pupil, though irregular,
dilated and contracted slowly; the vitreous was too
opaque to allow of my seeing the optic dise through
it ; a dull red glare reflected from the fundus of the
eye, led me to suppose that the retina, and probably
the choroid also, were deeply congested. Our patient
would not remain in Hospital, and I lost sight of him
for two months, when he again made his appearance.
He was now too blind to find his way across the room
without assistance, and he complained of dark bodies
constantly floating about across the field of vision.
On examining the right eye, I found its tension
(T—1); the vitreous was in a fluid condition, and a
number of black flocculent-looking shreds were ob-
served in it; the instant the eye-ball was turned
sharply from one side to the other, these spots were
sent whisking and twirling about in all directions.

Behary’s general health was in excellent order, and
as he now consented to remain in Hospital, T ordered
him a mercurial vapour bath twice a week, and two
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drachms of cod-liver oil three times a day. The eye
was kept carefully closed by a pad of cotton wool with
a light bandage over it, to retain it in position.

With the exception of a few days’ intermission
from time to time, our patient adhered to this plan of
treatment, most assiduously, for three months; at
the end of which period, he had so far recovered his
sight, as to be able to read No. 4 type with ease at
ordinary distance. The tension of the eye-ball was
normal, and with the exception of a few light, floceu-
lent spots, like nebulz, in the vitreous, and the larger
vessels of the choroid being visible through the hexa-
gonal cells of the elastic lamina, I could detect
nothing wrong with the eye.

In the preceding case, there was evidence of the
vitreous having passed through three stages,—first,
the opaque; secondly, the fluid; and lastly, it had re-
sumed its normal consistency. This was a very for-
tunate termination. When once, however, the vitreous
has degenerated into a fluid state, there is always fear
of further changes going on, which are likely to end
in atrophy of the eye-ball. The support which the
healthy vitreous affords the retinal vessels being re-
moved, their delicate walls are apt to give way, and
hemorrhage into the retina oceurs. This fragile ner-
vous tissue 1s often torn through by the effused blood,
and irreparable damage thus done to the eye.

The same circumstances favour, though in a less
degree, extravasations from the choroidal vessels.
When our patient first came to the Hospital, we
noticed a dull red reflection from the fundus of his

G
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eye, and I then thought it probable that there was
deep-seated congestion of the choroid or retina; and
after the vitreous had cleared sufficiently to enable us
to see the condition of these parts, the choroidal
vessels were found to be in a state of hyperemia.
Under these circumstances, from the coincidence of
congestion with a defective support afforded the vessels
by the softened vitreous, it seemed highly probable
that heemorrhage might have taken place behind the
elastic lamina : this, however, was not the case. Ex-
travasations of blood into the choroid do not, indeed,
happen so frequently as we might have expected in
cases of this kind, unless complicated with disease of
the walls of the vessels.

Simple fluidity of the vitreous does not much affect the
sight: I have several patients under my care, who have
for some time past been suffering from this condition,
and, with the exception of short-sightedness, they have
complained of no inconvenience whatever. The im-
paired vision is caused by the increased refractive
power of the dioptric media, and may be corrected to
a great extent by concave glasses.* DBut if, in addi-
tion to a fluid vitreous, opaque bodies are also floating
about in it, the patient’s sight becomes very imperfect,
and he is constantly troubled with musce volitantes.

There is still some uncertainty as to the nature of
these flocculent bodies; doubtless their colour is

* These cases must be clearly distinguished from myopia aceom-
panying sclero-choroiditis posterior, in which the vitreous subsequently
passes into a fluid state, Vide Lecture IX.
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heightened by the slight amount of reflection which
takes place from them, in comparison with that which
proceeds from the congested vessels of the choroid or
retina, so that they are seen projected against a bright
background ; but still, this does not account for their
decidedly black tint when examined with the ophthal-
moscope. I have had an opportunity, on several
occasions, of looking at these bodies under the miecro-
scope ; they appear to me fo consist of degenerated
hyaloid, or else of the matrix of the vitreous, with
particles of colouring matter attached to them, similar
to that contained in the pigment cells of the elastic
lamina.

Opacities, and other degenerative changes in the
vitreous, are, however, by no means. always the result
of syphilitic disease. The following case illustrates
their occurrence in connexion with a general impair-
ment of nutrition and poverty of the blood.

Omesh Chunder Roy, aged thirty-two, by occupa-
tion a writer, states that, about five years ago, he dis-
covered his eyesight was gradually becoming defective ;
dimness of vision, more particularly after sunset, was
first noticed, but latterly he has constantly seen
opaque spots floating about before his eyes. He is
an anemic looking individual, and cannot see to read
the largest sized type with his left eye ; with difficulty
he can decipher No. 4 with the right. I found the
cornea, iris, and lens, in both eyes, healthy, the tension
of the left being about (T.—1.), that of the right
(T. N.). In the former, the vitreous was in a fluid

G 2
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condition, and anumnber of floceulent bodies were seen
floating about in 1t; the optic disec and vessels of the
retina were indistinctly seen, as through a dense fog.
The right vitreous was slightly hazy, but in other
respects the eye appeared normal.

The patient was ordered to take five grains of
1odide of potassium, three times a day, and he con-
tinued this medicine for some time without any
apparent improvement; I then gave him cod-liver oil
and bichloride of mercury, for two months, with marked
advantage. At present, the fundus in either eye
appears healthy; in the left, the vitreous has so far
improved that the tension is normal, and the optic
disc and vessels of the retina can be distinctly seen,
although a few flocculent bodies are still noticed in
it. The patient can see to read No. 1. type with either
eye, the right being perfectly healthy.

In this class of cases it is not advisable to ad-
minister mercury. Non-syphilitic opacity of the
vitreous commonly arises (excluding cases of sclero-
choroiditis) from an impoverished state of the blood
induced by malarious influences. I need hardly remark
that, among the lower classes of natives, an®emia is a
very prevalent disease; and under these circumstances,
an attack of fever is likely to cause further deteriora-
tion of the blood, and also local congestions of the
choroid and other structures; and the vitreous, like
the cornea, is prone to degenerate and become opaque.
If, then, the opacity of the vitreous is due to an im-
poverished state of the blood, it is evident that
mercury will simply increase this condition. Good
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food, quinine, and cod-liver oil are, on the contrary,
imperatively called for; medicines of this description
will prove as efficacious in these instances, as mercury
does in the syphilitic ones. I place great faith in
cod-liver oil, arsenic, and strychnia, in such cases. As
a general rule, ferruginous preparations do not answer
with natives, they are apt to cause irritation of the
intestinal muecous membrane, and are not on the whole
so successful as arsenic. Cod-liver oilis an invaluable
remedy in all these forms of disease.

In giving an opinion with regard to the wmyopia
which is met with in conjunction with opacity of the
vitreous, it is necessary to exercise considerable cau-
tion, in order to prevent mistakes. The patient does
not suffer from any pain in the eyes, or from into-
lerance of light. The external appearance of the eyes
i1s generally healthy. 1In the early stages of the
disease, the impairment of vision is most marked after
sunset ; but as the opacity of the vitreous becomes
denser, the patient’s vision grows more dim. These
symptoms are, however, common to wvarious other
forms of disease, and there is only one way of
arriving at an accurate diagnosis, namely, by means
of the ophthalmoscope. I have known cases of
opacity of the vitreous, in their early stages, mistaken
for hemeralopia ; the symptoms of these two com-
plaints are very similar; but with the ophthalmo-
scope, the latter is distinguished by negative cha-
racters, there being no condition of the fundus of
the eye pathognomonic of hemeralopia, that I am
aware of. The opaque condition of the vitreous,
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on the other hand, may be recognised in its earliest
stages.

Occasionally, colourless flocculent bodies are seen
stretched across the vitreous chamber, like a thin veil
in front of the retina. These consist, probably, of
the cellular structure of the vitreous, rendered opaque
by degenerative changes, its nuclei becoming sur-
rounded by a fatby material, which is the direct cause
of the haziness observed with the ophthalmoscope.
Von Graefe has removed fa/se membranes of this kind
by passing two needles into them, and breaking them
down in the same way as Mr. Bowman directs for the
removal of an opaque capsule from behind the pupil.
Small clots of blood, from which the colouring matter
has been absorbed, produce an appearance in the
vitreous, somewhat similar to that of the colourless
opacities above noticed.

Crystals of cholesterine are sometimes to be seen
floating about in the vitreous, producing the condition
known as sparkling synchysis. 'With the opthalmo-
scope, they appear like a multitude of grains of gold-
leaf, whisking about in all directions, when the eye is
turned quickly from one side to the other. The
cholesterine generally arises from degenerative changes
taking place in a dislocated lens ; a great part of the
lenticular matter becoming absorbed, the insoluble
cholesterine is left in the vitreous chamber, causing
the above described remarkable appearance.

It is by no means uncommon to meet with cases in
which en effusion of blood into the vitreous has taken

L]
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place, in consequence of a blow, or else from rupture
of diseased vessels in the choroid or retina. For
instance, a person is struck on the eye, and indepen-
dently of chemosis, he finds that he cannot see clearly,
the field of wvision being obscured by a reddish haze.
With the ophthalmoscope, the vitreous will appear of
a diffused, bright scarlet colour, the optic disc being
dirnly seen through it; spots of ecchymosis will also
be observed in the retina. Under ordinary circum-
stances, the effused blood is rapidly absorbed, and the
vitreous speedily returns to its normal state of trans-
parency ; but if the h@morrhage has been at all pro-
fuse, a clot may be formed in the axis of vision, ren-
dering the patient more or less blind. The fibrine of
a clot of this kind usually undergoes a process of fatty
degeneration, and gradually becomes absorbed. You
should be very guarded in giving a favourable prog-
nosis in such a case, for the clot may sometimes re-
main ¢z sifu ; and should it even disappear, you may
subsequently discover that considerable injury has
been done to the retina, and that its functions have
become permanently impaired.

There can seldom be any difficulty in forming a
correct opinion with respect to the nature of a lesion
of this kind ; for if the h@morrhage has occurred in
consequence of an injury, the impairment of vision
will have originated at the time the blow was inflicted ;
but if from the effects of disease, the history and
symptoms, together with the ophthalmoscopic appear-
ances of the part, will sufficiently determine the
diagnosis. It is possible that a malignant growth in
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its earliest stages, or a separation of the retina from
the choroid, might be mistaken for a clot of blood in
the vitreous chamber; a little care, however, bestowed
on the inspection of the part with a binocular
ophthalmoscope, and with sunlight to illuminate the
eye, will speedily remove any doubt there may have
been on the subject. If the case should be one of
malignant tumour, the aspect of the excrescence can
hardly be mistaken, and the disease will make rapid
progress, the pain and tension of the eye-ball, com-
bined with the ophthalmoscopic appearances, indicating
the serious nature of the mischief going on in the eye.
By means of the lateral method of examination, the
tumour may generally be clearly defined, as soon as it
projects slightly beyond the plane of the fundus of
the eye.

It is, of course, of the greatest importance to recog-
nise the existence of a malignant growth as soon as
possible, for, by promptly removing the diseased globe,
the progress of this fearful malady may be stayed ;
but the eye-ball should be extirpated early, since it is
useless interfering after the disease has advanced
beyond the sclerotic. In doubtful cases therefore, whe-
ther the patient’s sight is impaired or not, if you
have reason, after careful inspection of the parts, to
believe that a malignant tumour is forming within
the globe, it is far better to remove the eye. On the
other hand, if the appearance noticed is due to aclot
of blood, you must leave nature to take her course;
you cannot hasten its absorption, and might do much
harm by useless interference,
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Fntozoa are occasionally found in the vitreous cham-
ber, the cyst in which they grow being attached to
the retina or choroid. Plate IIL., Fig. 3, is a copy
from one of Liebreich’s plates, showing a cyst of this
kind. He states that the entozoon is first develcped
behind the retina, and having perforated it, enters the
vitreous chamber. A contracting and elongating
movement of the cyst may be clearly observed,
though the parasite itself cannot be distinctly seen,
on account of the opaque sheath in which it 1s con-
tained. After a time the cyst bursts, and the head
and neck of the ereature may then be defined. It is,
however, remarkable, that up to this stage of the
disease, the parasite appears to cause no inconvenience
beyond the wavy motion of the cyst in front of the
patient’s retina; there is no pain or irritation in the
eye. Liebreich relates a case of an entozoon in-the
vitreous, which he not only diagnosed, but success-
fully removed ; passing a pair of canular forceps into
the vitreous, he seized the parasite and withdrew it
from the eye. During the operation, Liebreich con-
trived to illuminate the vitreous with an ophthalmo-
scope which he fixed to his forehead, enabling him to
use both his hands, and thus accomplish the necessary
manipulation successfully. Cases of a similar kind
have from time to time been recorded ; in some, the
lens was first extracted, and subsequently the parasite
removed ; these operations, however, have not been
very successful, and Liebreich’s plan of treatment ap-
pears to be best adapted for the cure.

In many parts of India filarie are frequently found
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in the eye of the horse; the entozoon is seen in the
anterior chamber, moving about like a thin white
thread in the aqueous humour. In the early stages
of the disease, it excites no irritation or inconvenience,
but ultimately inflammation and ulceration of the
cornea occur, and the contents of the eye, together
with the parasite, are evacuated. This may, however,
generally be averted by puncturing the cornea, and
allowing the aqueous to gush out through the aper-
ture, and with it the entozoon.®

You will find the ophthalmoscope of the greatest
assistance in enabling you to estimate correctly the
position of foreign bodies in the vitreous. A remarkable
illustration of this is to be found in the sixth number
of the Ophthalmic Hospital Reports; the case was
one in which a small particle of steel had penetrated
the upper eyelid and sclerotie, and entered the vitreous
chamber. The patient was under Mr. Dixon’s care,
and on examining the eye with the ophthalmoscope, he
was enabled to detect the foreign body behind the
lens. Mr. Dixon removed it by perforating the
sclerotic at its lower and outer part, and passing a
pair of canular forceps into the vitreous, with which he
caught hold of the foreign substance and so withdrew
it from the eye. The patient made a rapid recovery.

It is impossible to lay down special rules for your
guidance in treating accidents of this kind; almost

# In the twenty-sixth number of the Indian Annals you will find
recorded two cases of filaria found in the human eye, which occurred in
my practice.
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every instance you meet with will require some
peculiar manipulation, and you will have to exercise
your ingenuity and mechanical skill in contriving the
most appropriate means of accomplishing your pur-
pose. With the ophthalmoscope, any foreign body
may be clearly defined, if sought for soon after it has
penetrated the vitreous chamber; but after remaining
there for some time, it is likely to become hidden by
a covering of false membrane. The following case
now under my care, is an instance in point :—
Mr.—, last cold season, was struck in the eye by a
No. 3 shot, which penetrated the lower part of the
sclerotic. He gradually lost his sight, and I was
consulted regarding the case, some two months after
the accident had occurred. I found that he was quite
blind with the right eye, the pupil was dilated, and
the vitreous hazy, the sclerotic and conjunctiva were
slightly congested, (T. N.), the patient suffered no
pain in the eye. On examining it with the ophthal-
moscope, I found the retina was detached from the
choroid, and at the bottom of the vitreous chamber
the shot could be seen incased in a whitish mass.
As there was no possibility of restoring the sight, and
as the foreign body did not appear to cause any irrita-
tion, I directed my patient merely to keep the eye
closed with a pad and bandage, and after a short time
the conjunctival congestion entirely disappeared.
Unfortunately, in this country, you will constantly
meet with instances of a foreign body in the vitreous,
in the shape of a dislocated lens. You are aware, that
the barbarous practice of reclination or depression, as
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it 1s called, is still much in vogue among the natives
in cases of cataract; and without just now comment-
ing further upon the practice, I will suppose a patient
brought to you in great agony, with his eye violently
inflamed from a recently performed operation for de-
pression, (Fide Plate 1., Fig. 1). On examination, you
will see the opaque lens bobbing about behind the
iris, and it will be necessary to decide at once as to
what treatment it is best to pursue under the circum-
stances.  If the lens has been depressed within a
week or so, and the patient has still some perception
of light, you should attempt to save the eye by re-
moving the lens by linear extraction. You may ex-
perience some difficulty in accomplishing this, on
account of the adhesions which will probably have
formed between the iris and lens. If the dislocation
has existed for more than fourteen days, and the
patient is suffering from considerable pain in the eye,
and has lost all perception of light, it is better to cut
through the cornea at once, and turn out the contents
of the eye-ball; any palliative treatment you may
adopt, must expose the patient to the risk of losing
the other eye from sympathetic irritation ; and there
is no chance of the diseased one being, in future, any
thing but a source of annoyance and pain, so that the
sooner it is destroyed the better.
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Hypereemia of the Retina. Transient and Chromic Forms. Cases
depending on Mixed Causes. Malarial Cases. Treatment, Fatty
Degenevation of the Retina, Acute Inflammation of the Retina.

It is my intention to devote the present and follow-
ing lectures to the subject of the discases of the retina,
In so doing, 1t will be convenient to consider, first, the
phenomena of hyperzmia of the retina, and afterwards
the changes induced by inflammation; and lastly, I
propose to describe various diseases which cannot be
brought under either of these heads.

You will understand from the anatomy of the
parts, that, in the healthy eye of the native, it is im-
possible to see any of the structures posterior to the
epithelium of the elastic lamina with the ophthal-
moscope ; consequently, if the vessels of the choroid
are visible, the hexagonal cells of the elastic lamina
must either have been altogether removed, or else
pushed on one side; in fact, so long as these cells
remain ¢z situ, any pathological changes we may
observe in the fundus of the eye, must be situated
anterior fo the elastic lamina. There can be no
doubt, therefore, that in consequence of these strue-
tural peculiarities, the surgeon practising amongst the
people of India, possesses singular advantages for
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studying the diseases of the retina; the dense brown
layer of epithelium, which covers the elastic lamina,
forming a well-marked background, against which the
structures anterior to it are seen projected, so that
alterations in their thickness, density, and so on, may
be recognised with comparative ease. Serous effu-
sions, for instance, in connexion with the retina, and
other similar conditions, which in the European 1t is
difficult to distinguish, on account of the brilliant
reflection from the choroid eclipsing that from. the
retina, may be readily appreciated in the eye of the
native.

Hyperemia of the capillaries of the retina may be
a very transient affection, depending simply on over-
exertion of the eye, or upon a deranged state of the
stomach ; under these circumstances it passes away so
rapidly, that it is not likely to attract the attention of
either the surgeon or patient. DBut whatever the
exciting cause of the hypersemia may be, should it
remain, and thereby induce chronic congestion of the
capillaries, the most serious results may follow. You
will almost invariably find the retina more or less
cedematous in cases of hypereemia, unless the con-
gestion be of a very transitory nature; and if you
discover that these conditions of capillary congestion
and cedema co-exist, you may be sure that the bounds
of health have been passed, and that disease has com-
menced. In such cases, although the congestion and
its consequences may entirely disappear, leaving the
parts in a normal state, still it is always necessary to
be on your guard, remembering that the effusion,
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though harmless in itself, has taken place in a most
fragile and delicate tissue, and one which may readily
be destroyed.

I have already explained to you why the healthy
retina of the native appears of an uniformly bright slate
colour, when examined with artificial light, except
where the central artery and vein meander through
it. These vessels may be truced up to their finest
ramifications, but the capillaries cannot be seen with
the ophthalmoscope on account of their minute size;
nor does the blood they contain, under ordinary ecir-
cumstances, redden the fundus of the eye. Con-
sequently, if the retina appear of a crimson hue, how-
ever slight the tinge may be, you may be certain that
there is something wrong, although the changes
which have oceurred may not amount to actual disease.
For instance, if the pupil has been dilated with
atropine, and the patient subsequently exposed to the
glare of the sun, the irritation thus induced will cause
temporary hyperzemia and redness of the retina. It
is advisable, therefore, to delay putting atropine into a
patient’s eye, until just before making an ophthal-
moscopic inspection ; and never, after applying it,
turn him out into the sun, telling him to come again
for examination the next day, for it will then be impos-
sible to judge how far any alteration in the vascular
condition of the retina is due to the effects of disease,
and how far to the irritation induced by over-exposure
tolight. Excluding, however, exceptional causes, all
due precautions having been taken to prevent their
occurrence, the above rule holds good, and any tinge
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of red observed in a native's retina, indicates a de-
parture from health.

It is well to examine both eyes, so as to compare
the state of one with the other; but, unlike that of
the European, the fundus of the native eye is of the
same colour in all individuals, unless altered by
disease; and although the eye of the people of
Southern India may be darker than that of the
Bengalee, still, whenever the cells of the skin contain
black pigment, the epithelium of the elastic lamina of
the choroid will likewise be black, or very nearly so.
The difference, therefore, between the hue of this
structure in various classes of natives, varies only
from a dark to a light slate colour when examined
by artificial light ; if sunlight be employed, the tint is
rather browner.

Hyperamia of the capillaries often runs a ckronic
course ; and this I comsider to be one of the most
insidious and dangerous forms of disease to which
the retina is liable. Tt may arise under various ecir-
cumstances, but in all cases there is some peculiar
blood dyscrasia, which is the latent cause of the
mischief. This may be roused into active operation
by various exciting causes, as for instance over-work
in a dark room; and we consequently find that
instances of the kind are very common among em-
broiderers and tailors in this city. You are aware
that these people frequently sit up at night working
by the light of an oil-lamp, the flame of which is
hardly equal in brilliancy to that of a farthing rush-
light; and if it be remembered that hundreds of
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human beings are thus employed, their general health
being at the same time impaired by malaria, want of
fresh air, and low living, we cannot wonder at
meeting with cases of hyperemia of the retina
amongst them.

The train of morbid phenomena commences with the
demand for extra nutrient material, caused by the
waste induced from overwork to which the retina is
exposed ; and though we cannot appreciate the changes
that are going on in its nervous elements, we may
judge accurately of their activity by the congested
appearance of the capillaries. If the exciting cause of
the hyperzmia continue, one of two results must
follow : either the retina becomes atrophied, and
the supply of blood being mno longer required, the
hyperemia gradually ceases; or else, the congestion
continuing, superabundant cell-proliferation is in-
duced, ending in the formation of organized adven-
titious tissues, which being intermingled with the
delicate mnervous elements of the retina, entirely
destroy its sensibility.

Another source of retinal hyperemia, is mechanical
obstruction induced by pressure upon the orbital ves-
sels; but I shall treat of this form of disease more
fully in a subsequent lecture, and will not therefore
dwell on it now. A more frequent and important
cause of this condition is to be found in the influence
of malaria. This may operate immediately through
the blood, producing changes in its composition, which
render it unfit for the nourishment of the tissues,
delaying its progress through the capillaries, and so

H
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giving rise to local congestions; or else the poison,
after entering the circulation, acts directly on the
sympathetic nerve, and so indirectly on the vascular
system. You are aware that division of the sympa-
thetic in the neck induces hyperazmia of the retina
and other parts which the injured mnerve supplies; it
may be by some such paralysing influence, which the
malarial poison exercises over the sympathetic, that
local congestions, such as we are now considering, are
produced. However this may be, there can be no
doubt of the fact, that we frequently do meet with
cases of hypereemia of the refina among persons who
have imbibed a large dose of this poison.

We constantly have cases under treatment, which
illustrate the effects of these combined influences in
inducing capillary congestion of the retina. The
following is an instance :—

Kidernauth Dutt, aged thirty-six, an embroiderer by
trade, states that he has tried his eyes excessively for
a long time past, working for hours together at night,
by the light of an oil lamp. With the exception of
attacks of fever, from which he has suffered at various
times, he has enjoyed good health ; he has never had
syphilis. This man’s eyesight was remarkably good
until within the last eighteen months, when he began
to experience some difficulty in seeing clearly to thread
his needle, and thinking that he was becoming short-
sighted, he took to wearing spectacles. These did
not, however, improve his sight; and he began to
complain of an aching pain, extending from the right
eye over the temple. The sight of that eye became
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rapidly dim, and he cannot now distinguish light from
darkness with it ; and as the left eye grew hazy also,
he came to the Hospital for treatment. I found the
tension of the right eye-ball slightly increased, that of
the left normal ; the dioptric media in both were
healthy.

On examining the right eye with the ophthalmo-
scope, I observed that the retina was of a uniformly
greenish-grey colour, including the optic disc (vide
Plate V. Fig. 3); the larger branches of the central
artery and vein could partly be seen in front of the
opaque mass, their calibre being only slightly dimi-
nished. The fundus of the /¢ff eye was of a pale rose
colour, the nervous tissue being hazy and swollen from
serous exudation in its deeper layers; the artery and
vein were normal in calibre and appearance. The
hyperemia here was evidently confined to the capil-
laries, the congestion extending to the vessels of the
optic dise, so that its position could only be dimly
seen. After the pupil had been fully dilated with
atropine, several opaque spots were observed in the
substance of the retina; and I think we may fairly
conclude, that the changes noticed in the left eye ex-
hibited an early stage of the disease which had run its
course, ending in the entire destruction of the patient’s
sight, in the right eye.

The more carefully you study these cases, the
plainer it becomes that the capillaries alone are
affected, the circulation in the larger vessels being
perfectly normal. In this instance, the overwork which
the retina had been called on to perform, had caused

H 2
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an increased demand for reparative material, and here
probably, was the starting-point of the hyperamia.
This condition, however, continuing, the bounds of
health were passed ; the line of demarcation being de-
termined by effusion into the retina, and an opaque
condition of its nervous elements. This is a most
important point to bear in mind ; for when these con-
ditions are present, disease has commenced, and will
surely progress to an unfavourable termination, unless
stayed by appropriate treatment. I am very doubtful,
however, if the overstraining to which this patient’s
eye had been exposed, was in itself sufficient to ac-
count for the important changes above noticed ; the
influence of the malarial poison from which he suffered,
and which evinced its presence in his system from
time to time by attacks of ague, must also, I think,
be taken into account. This had, no doubt, induced
a permanent dyscrasia of the blood, and, as I have
already said, such a condition appears to be an essen-
tial element in the history of these retinal cases.
It need not be due to malaria, but may arise from
disease of the kidneys, or other causes, the effect is
nearly the same; and it 1s owing, I believe, to this
fact of the existence of blood-poisoning, that the con-
gestions are so permanent, and the results so frequently
unfavourable.

In the left eye of this patient, I observed that the
organized effusion had only been partial, although the
congestion and cedema were general. It is necessary
to be particularly careful, in such cases, in making
an examination of the fundus of the eye, or these
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scattered points of effusion may be overlooked ; and
the inexperienced surgeon is apt to conclude that the
case is simply one of congestion, and to dismiss the
subject without further consideration.

In this instance, the changes that had been going on
had progressed so gradually, that the patient had ex-
perienced very little pain in the eye; there had pro-
bably been but slight, if any pressure upon the cho-
roid or sclerotic, the vitreous yielding to the distending
force of the swollen retina. Pain is by no means a
characteristic symptom of hyperemia of the retina;
the disease often runs its course from beginning to
end, the patient only complaining from time to time of
a slight aching pain in the eye.

With regard to the treatment in this case, two
things had to be taken into account,—the general
dyscrasia from which the patient was suffering, and
the overwork, which had been, no doubt, the exciting
cause of the local affection. It was therefore im-
portant, in the first place, that the patient should
give his eyes perfect rest, and he was directed to keep
them closed during the greater part of the day, by
means of a pad and bandage tied over them. Secondly,
he was ordered a liberal diet, and strychnine with
citrate of iron and arsenic ; and lastly, he was recom-
mended change of air to his native village. He fol-
lowed out this plan of treatment, varying his medicine
a little from time to time, and at the end of two
months, I found that the disease in the left eye had
entirely disappeared ; in the right eye no changes had
taken place.



102 LECTURE V.

Newly formed cell-formations may become entirely
absorbed in cases of this kind, provided organized
tissues have not actually been developed from them ;
but as it is impossible to distinguish with the oph-
thalmoscope how far these changes have proceeded,
1t is well to administer iodine and arsenic for a time,
in the hopes of their doing good. But if, after em-
ploying these drugs for a month or two, you find no
perceptible amelioration of the symptoms, 1t is better
to discontinue all medicine ; your prognosis, however,
must, under these circumstances, be anything but
favourable, as it is improbable that any-ultimate
improvement will take place in the condition of the
eyes.

In the preceding case, we had an instance of retinal
hypereemia arising from mixed causes; but it is
important you should know that malarial influences
alone are capable of producing the disease, and I have
selected the two following cases, from those which
have recently been in the Hospital, as good illustra-
tions of that form of the complaint.

You will remember I stated that malaria may be
supposed to affect the capillary circulation in one of
two ways : either by primarily poisoning the blood,
and so directly deranging the material interchanges
between it and the tissues ; or indirectly, through the
vaso-motor nervous system. I may add further, that
the sympathetic 1s known to exercise an important
influence over the glandular functions, and it may be
by modifications thus produced, more especially in the
secretions of the liver and kidney, that a secondary
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poisoning of the blood takes place, and becomes an
additional cause of local congestion. But whether any,
or all of these influences combined, are the direct
causes of hyperseemia of the retina, I believe we may
assert most positively, that such local congestions do
frequently occur in persons subject to malarial in-
fluences, and apparently from no other cause.

Comol, aged thirty-five—This patient has been
suffering from intermittent fever for the last three
weeks ; the paroxysms come on every day about
eleven o’clock ; during the last five days she has had,
in addition, considerable pain in the right side of the
head (hemicrania), and the sight of the right eye,
which had previously been good, has become very
dim. She is a stout and apparently strong person,
and, with the exception of occasional attacks of fever,
like the one she is now suffering from, she has
always enjoyed excellent health. There were no
indications of her liver or spleen having been affected,
nor could I discover any evidence of hyperzmia exist-
ing in any of the organs of the body, excepting the
retina. On examining the right eye, I found its
tension normal, and the dioptric media healthy, the
pupil contracted, and only dilating after long exclu-
sion from the light. The retina, including the optie
dise, was of a rose colour, and the central artery and
vein appeared of normal calibre ; these parts, in fact,
were perfectly healthy, with the exception of the
capillary hyperzmia, and the swollen and slightly
hazy appearance of the retina induced by wdema.
(Vide Plate VI. Fig. 1.) The sight of this eye was
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considerably impaired ; she could just see, however,
to count fingers held up before her face. I gave her
an emetic, followed by a full dose of opium, and the
eye was carefully bandaged, so as to exclude the light
from it. On the following day, she was ordered
arsenic and opium, and after a week’s treatment the
pain in the head subsided; there was no return
of the fever, and in the course of fourteen days
the hypereemia of the retina had disappeared, and
the patient’s vision was as good as it had ever
been.

Even in mild cases of hyperemia, you will invariably
find that some amount of serous effusion has taken
place into the retina, which causes it to appear soft and
swollen, exactly as the conjunctiva does under similar
circumstances ; but unless the retina itself becomes
decidedly opaque, the effused serum may be rapidly
absorbed, and the parts return to their normal con-
dition, This was what occurred in the case just
related ; the second was of a more serious kind :—

Mohesh Chunder Ghose, a shopkeeper, aged twenty-
seven, came to the Hospital on the 6th of September ;
he stated that, up to within the last few days, his eye-
sight had been perfectly good, and that, although he
had suffered from frequent attacks of intermittent
fever, his general health was not impaired. Fifteen
days previously, he had been seized with ague, after
which he noticed a hazy appearance in the field of
vision; on the following day he had an aching pain
over both eyebrows, which was augmented during the
paroxysm of fever, the dimmess of sight increasing
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considerably after the attack. He had no enlarge-
ment of the liver or spleen, but was rather anzmie.

‘When I first saw this man, he could with difficulty
count fingers held up before the left eye; with the
right he could gee to read the largest-sized type. The
tension of the left eye was T.+1, that of the right
T. N.; the pupils in both eyes were contracted, and
they dilated very slowly when excluded from the
light ; the dioptric media were normal. In the Zef?
eye, I found the retina was infiltrated with an opaque
matter, in colour and appearance resembling pus; it
covered not only the retina, but also the optic disc;
some of the retinal vessels could be seen coursing
over its surface, and then dipping down again to
become hidden in its substance. There was no en-
largement of the veins, and they presented a totally
different appearance from those seen in the cases of
acute inflammation which I shall presently bring to
your notice. In the right eye, there was capillary
hyperzmia, the optic disc and fundus of the eye
being of a rose colour; the central artery and vein
were of normal calibre, and the cedema of the retina
was particularly well marked. I could not persuade
this man to remain in the Hospital, and as he soon
ceased to attend, I lost sight of him.

In these cases, I pointed out to the class the evident
contrast in colour which hyperemia offers when com-
pared with inflammation of the retina. (See Figs. 1
and 3 of Plate VI.) In the former, it 1s of an uniform
rose colour, with cedema ; in the latter, the colour is of
a vermilion hue, and there are almost invariably a
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number of spots of extravasated blood scattered over
the fundus of the eye; besides which, the veins in
inflammation are always enlarged and tortuous, but
in hyperemia they are scarcely if ever altered in
size.

These are only two of very mzmir instances of
hyperzmia of the retina we have seen lately, and I
have studied cases of a similar nature in various parts
of India during the past ten years—they are par-
ticularly common in malarious distriets, as, for
instance, among the inhabitants of the Nepaul Terai.
The congestion may subside entirely, without leaving
the shightest ill effects; it often, however, ends in
partial or total blindness, and it is on this account
that I am so anxious to impress upon you the
importance of what might otherwise appear to be a
slight affection. The only other disease with which
you are likely to confound this form of hyperzmia, is
syphilitic inflammation of the retina, which frequently
runs a slow and insidious course, and 1s unaccom-
panied at first by any marked symptoms. The dis-
position, however, which syphilitic hyperzmia and
inflammation appear to have to localize themselves,
even in a small space like the retina, so that a portion
of that structure may be found disorganized, whilst
the rest of it is healthy in appearance and function,
is very remarkable. Attention to this feature, and
to the history of the case, will generally lead to a
correct diagnosis.

(Ldema of the retina is an almost constant result of
hyperemia. It may be recognised by the swollen
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and slightly opaque appearance of the part, the opacity
being due in its early stages simply to distension of
the nervous tissue, with serous effusion: at a later
period, the retina becomes structurally altered, after
which it never perfectly regains its normal state,
although it may recover its functions to some extent.
It is remarkable, that in simple cedema, the rods and
bulbs of the retina are seldom destroyed. We know
how very soon these delicate structures become in-
Jured, if placed in contact with water or any other
fluid : if the retina be removed from a fresh eye and
placed in the serum of blood, the rods become speedily
broken up, and the whole of the nervous elements are
altered and destroyed ; and yet they seem to be very
frequently bathed in serous effusions during life, with-
out any apparent injury. Mr. Bowman accounts for
this fact on the general ground, that living structures
are not amenable to the same laws of change as after
death. These serous effusions usually take place in
the posterior layers of the retina, and this, probably, is
to be explained by the position and functions of the
epithelium of the elastic lamina. Though the rods
of the retina are little affected, there can be no doubt
as to the fact of the epithelium being greatly in-
fluenced by these effusions; for I have seen the cells
almost completely destroyed, the absorption of serum
apparently causing them to degenerate and break up.
Indeed, the epithelium of the elastic lamina may be
almost entirely removed, and the vessels and stroma
of the choroid exposed, and yet the retina still per-
form its functions.
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You might naturally expect, from the foregoing
considerations, to meet with cases, in which the retina
has become detached from the elastic lamina by serous
effusion, especially when the epithelium of this
layer bas been destroyed; but, as far as my ex-
perience goes, such is seldom the case. I shall enter
more fully upon the symptoms and treatment of
detachment of the retina in my next lecture; and I
only refer to it here in order to remark, that it is not
a common result of hyperemia. I have seen the
retina so @dematous as to bulge forward into the
vitreous, especially at its lower part, but I do not
think there has been any actual separation between
it and the choroid under these circumstances: the
opacity of the retina has not been sufficiently marked
to lead me to suppose that such was the case, and the
sequence in several instances has been the complete
absorption of the effusion, and the perfect restoration
of the functions of the retina.

It only remains for me to say a few words on the
general Zreafment of hyperemia of the retina, and of
the benefit which may be expected from it.

You may perhaps fancy that I have already dweit
too long upon this subject of hyperseemia; but my
reasons for doing so are, that the disease is one of
commonoccurrence, and is very likely to be overlooked;
moreover, elementary and apparently unimportant
changes in the retina, and other tissues of the body,
are those which 1t behoves us to study most minutely.
A case of refinitis, or of inflammation of the lungs
or liver, must unavoidably attract the notice of the
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most superficial observer. But it is not from these
acute forms of disease that our patients’ eyes or lives
are commonly lost : the vietims of acute inflammation
are but few, compared with the number of those who
suffer from perverted nervous action or mal-assimila-
tion; and amongst the diseases connected with these
conditions, hypersemia of the capillaries of the retina
must be placed.

The disease may generally be prevented from
running on to the destruction of the eye, if noticed in
its early stages; but in order to succeed in arresting
it, you must first endeavour to form an accurate
opinion of the constitutional dyscrasia which is usually
the primary cause of the disease, and apply your
" remedies accordingly. The next point you will have
to bear in mind 1s, that as light 1s a certain and
constant stimulant of the retina, 1t must be excluded
from the eye when in a state of irritation ; for this
purpose, a pad of light cotton wool should be applied
over the eyelid, and kept in place by a bandage. If
the patient be suffering from the effects of malaria—
and there are few of us in India who are not
being gradually poisoned in this way—tonics and
arsenic should be administered ; occasional doses of
quinine may be useful, if there is actual ague. I am
convinced, however, that an immense deal of harm is
done to eyes with over-doses of quinine. When I
first came to India, I was under the most heroic of
all quinine heroes; two scruples, and even drachm
doses, were administered till the poor patient became
blind and deaf. Nor are these the worst effects of
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over-doses of quinine,—in persons affected with fatty
hearts almost instantaneous death may be the result;
indeed I have seen cinchonism carried to this fatal
extent; it seems, in fact, to have usurped the place
of the old system of blood-letting and mercury.
Formerly, those remedies were resorted to upon all
occasions ; directly a man was attacked with fever, a
vein was opened, and calomel and antimony given
ad libitum, and in the present day, quinine is some-
times administered in the same indiscriminate manner.
Fortunately for our patients, a very large quantity
of it is thrown out of the system by means of the
kidneys, bowels, and skin, otherwise the temporary
blindness, and other injurious effects of over-doses of
quinine, would be far more permanent. If you watch
the action which a large dose of quinine exerts on
the vessels of the retina, you will notice that they
are, at first, diminished 1in calibre, and this condition
lasts until the influence of the drug is about to pass
off, when hyperzmia is excited and continues as long
as any effects of it remain. It appears, then, that
malarial influences give rise to congestion of the
capillaries of the retina, and that quinine in large
doses augments the hyperemia, and if continued,
leads to permanent impairment of vision.

In conclusion, I may say, generally, that one or
two emetics, followed by a full dose of opium at bed-
time, and a mixture containing arsenic and aconite,
will be all that is required in the majority of these
cases ; mustard poultices over the abdomen are also
useful, probably by acting on the nerves and in-
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fluencing, directly or indirectly, the sympathetic
system. There is no question as to the great im-
portance of our overcoming the hyperemia of the
retina as soon as possible, and the above remedies,
according to my experience, together with change of
air, 1f practicable, will be found the most valuable
means we possess for this purpose. They should,
however, be continued for some time after the actual
disease has disappeared; for the malarial poison
sometimes works in so insidious a manner, that it is
impossible to detect its existence in the system, and
this latent influence is hardly less detrimental than
its operation in the more marked cases of hyperamia.

Fatly degeneration of the refina sometimes follows
malarial hyperseemia. I have watched instances of
this description for some years past, and always con-
sidered them as analogous to the fatty degeneration
of the muscular or secreting organs of the body,
which we notice in persons exposed to malarial in-
fluences. Pathological changes of this kind, are by
no means confined to cases of the peculiar dyscrasia
induced by malaria; we meet with similar morbid
conditions of the retina in Bright's disease of the
kidneys, and in alcoholic poisoning, brought about,
no doubt, in the same way, by alterations in the
blood, which render it wunfit to supply healthy
nutrient material to the tissues; and hence the de-
generation and death of their elementary parts.

The following is the course which these cases
commonly take. At their commencement, we notice
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the presence of hypersmia of the retina, together
with the cedema which so constantly accompanies it ;
the latter tending, no doubt, mechanically to separate
the elements of the tissues from the vessels, and so
interfere still further with the natural interchange of
material going on between them and the blood, which
has been already impaired by the faulty composition
of the latter. 'We next observe small white spots in
the substance of the retina; they are first seen near
the optic disc, and gradually increasing in number
and size, they at length coalesce, and form large white
patches, which look exactly like what they really are,
namely, spots of fatty matter, taking the place of the
proper elements of the retina. The larger retinal
vessels do not appear to be primarily involved in the
disease ; but ultimately, they become surrounded by a
soft and degenerate structure, which probably breaks
down (as in the case of white softening of the brain),
the walls of the vessels give way, and h@morrhage
oceurs ; a patch of effused blood is then seen to occupy
the space of the diseased tissues. But as these extra-
vasations do not all take place at once, we find at one
point a blotch of blood, of a more or less scarlet
colour, and at another, the shining white spots of
fatty matter remaining unaltered; perhaps a few of
the smaller vessels may have given way also, pro-
ducing little specks of extravasation, which are
scattered throughout the degenerated portion of the
retina. (Vide Plate VI. Fig. 2.)

Liebreich considers this condition to be a compli-
cation peculiar to Bright’s disease, but I hardly think




LECTURE V. 113

this can be the case. I had noticed, and made
drawings of this form of fatty degeneration, prior to
learning the views which Liebreich entertains on the
subject; and if the condition of the eye I have
described above, be the same as he has depicted in
Plate IX. of his Atlas, it is certainly to be met with
under other conditions than those caused by disease
of the kidneys.

With regard to the freatment and prognosis in a
case of this kind, the latter must generally be most
unfavourable. If depending on malaria, you may
entertain some hopes of eradicating the poison from
the system, and thus of stopping the further progress
of the disease; and with this intention, it would be
well to put the patient on a long and steady course
of lactate of iron and arsenic. Iron certainly does
good in cases of this deseription, if it can be tolerated,
but a prolonged use of it is necessary. Of course, the
structural changes which have already taken place,
are utterly beyond the remedial power of all thera-
peutical agencies; the delicate nervous elements of
the retina having been destroyed, no subsequent
process can possibly restore them to their former
condition.

Acute inflammation of the refina occurs amongst
people of all ages and classes; it may arise from the
effects of an injury, or from idiopathic causes. If the
retina be primarily affected, the inflammatory action
1s almost always confined to this structure, and it
seldom happens that both eyes suffer at the same

I
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time from this form of disease. Retinitis generally
commences with a throbbing, aching pain in the eye-
ball and temple ; after a few days the pain increases,
and is often very severe indeed; the patient also
suffers from intolerance of light and lachrymation,
and from the commencement of the attack he com-
plains of more or less dimness of vision. As the
disease advances, these symptoms increase, and the
patient may become unable to distinguish light from
darkness with the affected eye. The tension of the
eye-ball is generally slightly increased. The dioptrie
media remain transparent throughout the early stages
of uncomplicated retinitis; in chronic cases, or when
the choroid is affected, the lens and wvitreous hecome
hazy. The vessels of the sclerotic and conjunctiva
may be congested, but this i1s a very uncertain
symptom, and unless in traumatic retinitis, is not
often observed.

I need hardly say, that the above symptoms are
insufficient for the purpose of diagnosis, and 1t will
require conslderable quickness and dexterity on your
part to obtain a satisfactory view of the inflamed
retina with the ophthalmoscope, on account of the
inability of the patient to bear the light; the inspec-
tion, therefore, must be made quickly, as you have no
right to expose these cases to a prolonged examina-
tion. The flame of the kerosine lamp, turned down
to its lowest point, will be the best source of illumina-
tion we can employ ; in fact, as a general rule, it is well
always to commence an ophthalmoscopic examination
with a low illuminating power, and gradually to
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increase its intensity, whether arfificial or sunlight be
employed.

In acute retinitis, the fundus of the eye, including
the optic dise, is of an uniform deep scarlet colour
(unless hemorrhage or some other complication is
present) ; the vessels of the papilla being deeply con-
gested, the disc itself cannot be distinguished, and its
position can only be determined by the point of
entrance and exit of the large vessels of the retina.
The central artery of the retina 1§ usually of normal
calibre, but the vein is remarkably tortuous, and very
much congested ; it appears to coil round upon itself,
so that at one turn of the spiral it seems to be larger
than at another. A venous pulse may generally be
observed in these enlarged vessels. (Fide Plate VI.
Fig. 3.¥) The retina itself is swollen and cedematous ;
and, if carefully examined, faint whitish streaks may
be seen radiating in all directions from the situation
of the optic dise towards the ora serrata. These
faint whitish markings are formed by the nervous
elements of the retina becoming puckered up, in con-
sequence of the effusion and the congested state of its
vessels, which tend to drag it from its attachments ;
in the same way as a cushion, inflated with air,
becomes wrinkled from the point at which pressure
is made upon it with the finger. These markings
upon the retina are, however, very faint, and it is not
at all essential to see them for the purpose of diagnosis,

* This figure is a reduction from Ed. Jaeger's Pathologie des Auges,
Taf. XI.
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as the disease may be at once identified by the general
appearance of the fundus of the eye. The epithelium
of the elastic lamina being entirely concealed by the
inflamed retina, the fundus of the native’s eye appears
of precisely the same colour as the European’s, when
affected with retinitis.

This disease may terminate in resolution, or the
inflammatory action may become chronic; but even
then, the retina may again assume a healthy appear-
ance, provided that neither in the acute nor chronie
form of the disease, permanent damage has been done
to its structure. Among the accidents which may
thus interfere with a favourable termination, h@mor-
rhage is the most common. Extravasation of blood
may occur at any stage of the disease; and though
the blood may become absorbed, still the delicate
nervous tissue is generally more or less damaged.
Adventitious cell-formations are common in retinitis,
and if they become organized, the functions of the
retina are of course destroyed in the situation of the
newly-formed tissue. Lastly, suppuration may occur
as a consequence of inflammation; the only cases,
however, in which I have seen this accident happen,
have been those in which the retina has been kept in
a chronic state of irritation by a foreign body, such
as a dislocated lens, moving about over its surface.

If, after acute retinitis, resolution should fortunately
take place, we notice that the appearances before de-
scribed gradually disappear, the redness of the fundus
of the eye subsides, and the vessels return to their
normal calibre; but I have never seen a case of in-
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flammation, in which, if the epithelium of the elastic
lamina has been destroyed, it has again assumed its
healthy appearance; and consequently, the vessels of
the choroid may frequently be seen when all active
changes have subsided. As the inflammation passes
off, the pain and infolerance of light grow less, and
ultimately the patient regains his vision, which may
in time become almost as perfect as it was before the
attack.
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Retinitis, continued, T'reatment of the Acute Form, Chronic Inflam-
mation of the Retina. Accidents of Retinitis, Extravasation of
Blood. Effusion of Lymph. Suppuration and Atrophy. Syphi-
litic Retinitis, Detachment of the Retina.

WE resume to-day the subject of the diseases of the
retina. I concluded my last lecture with a descrip-
tion of acufe refinitis, and I must now proceed to speak
of the treatment of that affection.

Since, with the exception of traumatic cases, the
disease almost always depends upon constitutional
dyscrasia induced by malaria, or some such poisonous
influence acting on the blood, your efforts must be
primarily directed towards eradicating these dele-
terious agents from the system, and you will then
have to decide on the special line of treatment which
may be most appropriate in the case before you.
Amongst the natives, antiphlogistics are seldom
required, the inflammatory action being usually
asthenie. If your patient be a weakly subject, who
has suffered from frequent attacks of fever, you should
order both eyes to be kept carefully closed with pads
of cotton wool, the patient being allowed to bathe
and take exercise morning and evening. If he is
suffering from pain in the eye, it will be most
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effectually relieved by the injection of a solution of
morphia beneath the skin of the temple. A bhang®
poultice often tends to ease the pain, and poppy-head
fomentations are frequently most soothing to the
patient. Should the eyeball feel at all tense, the
cornea must be punctured and the aqueous humour
drawn off. You need never hesitate to pursue this
plan of treatment; it will invamably give relief if
there be any intra-ocular pressure, and I have never
seen any harm arise from it, provided care be taken
to prevent the aqueous humour from escaping in a
gush ; if this occur, the congested retinal vessels will
be in danger of giving way, and extensive haemorrhage
into the vitreous chamber may result. If the tongue
be coated, and the patient complains of want of
appetite, it will be well to order him a few doses of
hydr. c. creta, with quinine and soda. A warm bath
at bedtime will tend to relieve any febrile symptoms,
if they should happen to exist. It is often necessary
to administer bark and ammonia, together with the
above alteratives, from the commencement of the
attack, and the patient should he allowed a generous
diet, and every practicable means taken to improve
his general health. I do not think blisters are of
much use in this class of cases.

Supposing your patient be a plethorie individual,
and that his pulse indicates general irritation, a saline
purgative should be given, and six leeches applied to
his temple in the morning, and four more in the

* Indian hemp.
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evening, fomenting the parts well after each applica-
sion. The purgative will probably require to be re-
peated in forty-eight hours, and bicarbonate of
potash and iodide of potassium should be adminis-
tered in ten grain doses three times a day, low diet
being at the same time enforced. If the symptoms
do not abate under this treatment, you may give
two grains of blue pill and one of opium every six
hours, and apply more leeches. The subcutaneous
injection must be employed, together with constant
poppy-head fomentations : absolute rest of body and
mind should be strictly enjoined. In neither the
sthenic nor asthenic forms of retinitis is it advisable
to perform iridectomy : if there be any intra-ocular
pressure, the cornea should be punctured from time
to time, so as to allow the aqueous humour slowly to
escape, and thus relieve the tension of the eyeball;
but excising a portion of the iris, according to my
experience, leads to unmitigated evil.

Clronic inflammation of the retina frequently follows
the acute form of the disease, or the inflammatory
action may, from its commencement, run a slow and
insidious course, Under these circumstances, the
pain in the head, which, you will remember, is a
prominent feature in acute retinitis, may be entirely
absent; and even when present, it is no criterion what-
ever as to the amount of mischief going on in the eye.
The patient probably complains of an uneasy aching
sensation in the eye-ball, extending to the temple,
which usually increases towards bedtime, together
with sparks and flashes of light before the eye;
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besides which, there is gradual loss of vision. The
dioptric media, up to a late period of the disease,
remain perfectly normal ; ultimately the vitreous and
lens become slightly hazy, and the pupil dilated and
insensible to light.

These symptoms, however, are common to so many
affections of the eye, that it is impossible to arrive at
an accurate diagnosis without the aid of the ophthal-
moscope. If the disease has existed for some time,
the appearances noticed will much resemble those seen
in acute inflammation: the enlarged and tortuous
veins are well marked, as also the uniformly scarlet
colour of the fundus of the eye from capillary injec-
tion, forming a thick vascular layer over the optic
dise, so as to hide or render 1ts outline very indistinet.
This state of things may have been going on for
months before you are consulted, and you will then
probably find that either haemorrhage, or some such
complication exists, in addition to the ophthalmo-
scopic appearances above noticed.

The progress of a case of this kind will generally
be from bad to worse, although its course depends
somewhat upon the degree to which the complications,
common to all forms of inflammation of the retina,
have extended. From the persistent nature of the
affection, irremediable damage often occurs to the
nervous elements of the retina, so that, although
the inflammation may subside, it never regains its
proper functions. In many cases it is most difficult
to detect the latent cause of this form of retinitis, the
chronic inflammation being simply a local manifesta-
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tion of some general affection of the system. Never-
theless, it is to the alleviation of this condition that
your remedial efforts must, if possible, be directed ;
and unless you find that the eye has been hopelessly
destroyed, a persistent trial should be made to im-
prove the patient’s health, and to attack the primary
cause of its deranged condition, whatever that may
be. Pain inthe eye may be relieved by subcutaneous
injections, and the evacuation of the aqueous humour
should never be neglected, if there be increased ten-
sion of the eyeball.

In the last lecture, I noticed, very briefly, some
of the resulls of {the inflammmatory process, when
‘occurring in connexion with the retina, and these
we must now consider a little more fully. From
analogy, it i1s easy to conjecture what these
effects are likely to be: serous effusion will exist
in all such cases, and next in point of frequency,
extravasations of blood may be noticed. This latter
accident generally takes place in the deeper layers of
the retina; the hazmorrhage is not usua]ly very ex-
tensive, nor does it always appear to injure the
nervous tissue; a patient may regain his eyesight
perfectly, after the inflammatory process has passed
off, and the blood has become absorbed. But, as I
have before observed, if the h@morrhage has been
extensive, and has taken place in the substance of the
retina, either in or near the macula lutea, your prog-
nosis as to ultimate recovery must be very guarded.

It is hardly possible to mistake extravasated blood
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in the retina for any other condition of the parts; if
:xamined soon after the heemorrhage has occurred, its
zolour is quite characteristic (vide Fig. 1, Plate VII.);
subsequently this alters, and the h@morrhagic effu-
sions become darker, and are broken up into small
oatches. The larger extravasations gradually soften
lown, and are converted into a yellowish fatty
substance, which may ultimately become absorbed.
The depth at which they are situated in the retina,
may be determined by the position they hold with
regard to its vessels: the extravasation, if anterior,
will of course hide the vessels; but if posterior, the
zentral artery, or some of its branches, can be traced
in front of the clot. Virchow describes these spots
of extravasated blood as being precisely similar to
those moticed in the brain. He says:—“The cor-
puscles within the mass may be either completely
anchanged, or partly studded with fine granules.
In the interior of these red masses, as well as at their
sircumference, may be seen fat corpuscles and con-
glomerate granules, that are either collected into
firmly-cohering masses, or sometimes appear united
into a network. The retinal elements themselves, in
this condition, appeared either wholly unchanged, or
the granular layer and the ganglion cells somewhat
opaque—the latter, although not enlarged, presenting
a more granular and yellowish aspect than natural;
over which the bacillary layer was not easily discerni-
ole. Also, the capillaries of the retinal vessels, which
often form an interwoven net, showed changes both
1 their walls and in their channels; the former, in
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retained permeability of the vessels, being sometimes
thickly set with fat granules, the latter occluded by
capillary obstructions (embolia).” *

Another result that may attend either acute or
chronic inflammation of the retina, is the formation of
lymph upon its surface or in its substance, which,
becoming organized, materially damages its delicate
nervous elements. Iortunately for our patients,
adventitious tissues of this kind seldom destroy the
whole of the retina. They generally occur in patches,
and, unless in the axis of vision, may do but little
injury to the eye; nor does it follow, because lymph
has formed in the retina, that it necessarily gives rise
to organized tissue; the retina may be apparently
infiltrated with lymph, which nevertheless, in time,
becomes completely absorbed. We have lately had
an instance of this kind attending the Ophthalmie
Hospital.

Sahib Jaut Khan, a native of Lucknow, aged thirty-
three, came to the Hospital on the 7th November.
He was a remarkably strong and robust man, and
had always enjoyed excellent health. He had never
had anything the matter with his eyes until within
the last seventeen days, when, on his road to Calcutta
from Oude, he was seized with violent pain in the
right eye, accompanied by intolerance of light and
a constant flow of tears. The pain grew worse
at night, and in the course of four or five days
he completely lost the sight of this eye. On

# (Carter's translation of Zander, p. 146.
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arriving at the Hospital, he was totally blind with the
right, but he could see distinctly with the left eye.
The tension of the right eye-ball was T.+1, and a
few large sclerotic and conjunctival vessels were to be
seen coursing over its surface; the pupil was dilated
and insensible to light; the patient still complained
of severe pain in the eye. On examining it with a
low illuminating power, I found the dioptric media
healthy, but the optic disc and the whole of the re-
tina were covered with yellowish-looking lymph. It
seemed as if suppuration had already taken place, or
must inevitably supervene. A few large and tortuous
veins were noticed here and there, cropping out of the
yellow-looking mass ; it was impossible, however, to
see even the position of the optic dise. The only
favourable symptoms about this case were, as my
assistant, Chunder Mohun Ghose, first observed, that
in those portions of the veins close to the optic disc
which were visible, the venous pulse could be seen;
and further, that no heemorrhage had taken place into
the vitreous. Notwithstanding this, my prognosis
was most unfavourable; I thﬂught that, if abscess
of the globe were prevented, it was all that I could
reasonably expect. A subcutaneous injection of
morphia was ordered, which was to be repeated as
often as . ecessary; poppy-head fomentations were
used, the ¢ yes were closed, and absolute rest enforced.
As the | tient was plethoric, I prescribed a pur-
gative of calomel, to be followed by compound jalap
powder.

After three days, the pain in the eye was con-
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siderably less, and he was then directed to take the
one-twentieth of a grain of bichloride of mercury
three times a day, absolute rest being still main-
tained, and the bowels kept freely open. The pain
oradually subsided, and to my surprise, fifteen days
afterwards, the man could distinguish my hand held
up between his right eye and the light. In a week or
ten days more, the vessels of the retina became gra-
dually visible, and the pupil contracted on exposure
to light; and in less than a month the patient re-
gained almost perfect vision, the lymph had entirely
disappeared, and the vessels of the retina assumed their
normal condition. This was certainly a remarkable
case, and I have referred to it in order to show, how
favourable are the changes which occasionally take
place in instances of the kind.

Should lymph become organized in this situation,
the nature and position of the product may generally
be clearly defined by means of the binocular ophthal-
moscope, our landmarks in all such cases being the
retinal vessels and the optic dise on the one hand, and
the elastic lamina on the other; for although the
epithelium of this layer i1s generally destroyed in re-
tinitis, still the altered and broken-up cells may
usually be seen, indicating the exact position of this
structure, and, of course, any change posterior to it
must necessarily be in the choroid or sclerotic. - It is
seldom possible to trace the vessels through a patch
of organized lymph, as, in contracting, it obliterates
their channels, and hence the circulation is stopped
beyond the border of the adventitious formation.
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‘hese changes are more particularly marked after
yphilitic inflammation ; the lymph, under these cir-
amstances, being very apt to form a dense fibrous
issue over the surface of the retina.

Another result that may follow inflammation is
trophy of the retina ; and although similar changes
1ay arise from other causes, I prefer describing them
n this place.

If the atrophy has been preceded by inflammation,
he scarlet colour of the retina gradually disappears,
nd the fundus of the eye becomes of a finely-granular
wff hue; in some places, small black specks may be
bserved in it, which are the remains of the epithe-
ium of the elastic lamina. In the early stages of
trophy, the calibre of the retinal vessels diminishes,
nd as the disease advances, they dwindle away to
nere thread-like streaks; this condition 1s shown in
?late VII. Fig. 2. If the optic nerve be not in-
rolved in the disease, it retains its normal appear-
mce ; but in the majority of cases it becomes atrophied
Iso, and then presents a white, glistening, and slightly
lepressed appearance which is very characteristic. I
1eed hardly add that, if atrophy has taken place, we
tnow of no remedial agents which can restore the
1ervous structure of the retina; it becomes converted,
n fact, into a fibro-cellular tissue.

Atrophy, however, as I have before remarked, may
ecur quite independently of inflammatory action.
We have a case now under treatment, which I have
warposely kept in the Hospital, in order that you
night study the appearances of the retina in this
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disease. The figure above referred to, Plate VII.
Fig. 2, was drawn from this patient’s eye.

Sin Narth, aged twenty-two, states, that until he
was seven years old, his eyesight was perfectly good:
he then began to suffer from hemeralopia. In the
course of a year or so, he found that his sight failed
him also during the day-time, and at present he can
only just grope his way about alone; he has never
suffered from any pain. When he first came under
my care, the tension of both eyes was normal, and
they looked tolerably healthy, with the exception of
the pupils, which were dilated and almost insensible
to light. 'With the ophthalmoscope, we noticed that
the optic disc was of its natural size and colour, but
unusually depressed towards the centre, the border of
the choroidal ring being ill-defined ; the retinal vessels
were few in number, and had dwindled away to mere
threads. The fundus of the eye was of an uniformly
yellowish-brown colour, and very minute dark spots
could be seen apparently behind the altered retina; a
few of the choroidal vessels were observed on a plane
posterior to these spots on the elastic lamina. These
changes, as I have before stated, may be considered
characteristic of atrophy of the retina.

Suppuration is not a common consequence of in- ,
flammation of the retina, unless the retinitis has been
induced by the presence of a foreign body in the eye,
as, for instance, a dislocated lens. You will have
ample opportunities of studying the symptoms and
appearances of suppuration of the retina arising from
this cause, the natives being so often operated on
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by their own people for reclination of the lens in
cases of cataract. It 1s seldom, however, that the
retina is alone involved in this form of disease; the
inflammatory action, as a general rule, spreads to the
other tissues of the eye, and general inflammation of
the globe results.

In its early stages, the occurrence of suppuration
may be known by the yellowish green and disin-
tegrated appearance of the retina. The purulent for-
mation is first observed in patches, which gradually
coalesce, and ultimately the whole fundus of the eye
looks like the wall of a recently opened abscess, with
spots of extravasated blood scattered over it; the
hyaloid and vitreous are speedily involved in the
disease, and becoming opaque, it is impossible to trace
the subsequent changes which take place in the retina.
The patient usually suffers from the most severe pain
in the eye during the progress of the disease, the
globe becoming exceedingly tense, and ultimately the
cornea ulcerates. A case of this desecription is, I
need hardly say, perfectly hopeless; suppuration
having commenced, there is no chance of saving the
eye; your chief object must then be to preserve the
sound one, and this may best be done by excising the
inflamed eye, or else by cutting an elliptical piece
out of the cornea, and allowing the contents of the
globe to escape. As a general rule, the former
method is preferable; for if the globe remain i situ,
suppuration goes on from its surface, and the irrita-
tion is conveyed through its nervous connexions to
the other eye, causing hyperemia and congestion of

K



130 LECTURE VI.

the retina. Your chief object, therefore, in operating
will be thwarted, the sound eye being ultimately lost
from sympathetic irritation.

Syplalitic inflainmation of the retina differs from or-
dinary retinitis, in that the inflammatory action is
particularly apt to confine itself to circumscribed
patches, and there is, moreover, a marked tendency
on the part of the lymph to become organized. I
often find a spot on the retina looking deeply red and
congested, and ultimately assuming a yellowish hue
from the formation of lymph; this, again, becoming
organized, a white glistening patech appears in the
place of the originally inflamed tissue. These changes
may run their course in a particular spot, and yet the
remainder of the retina present no abnormal appear-
ance whatever. Perhaps the vessels passing to and
from the inflamed patch may be slightly congested,
but this is by no means a constant appearance ; and
as I have already remarked, they can seldom be
traced beyond it, as the Iymph in the act of becoming
organized contracts and obliterates them.

Syphilitic inflammation, however, is not always thus
localized ; it may be that the whole of the retina is
inflamed ; but even then blotches of lymph occur over
its surface, which exhibit the same disposition to
textural conversion. So far as my experience goes,
hemorrhage is not of common occurrence in syphilitic
retinitis, and I have not met with a case in which I
have been able to trace atrophy or suppuration of the
retina to primary venereal disease, although this
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result no doubt follows in cases of inherited syphilis.
Professor Dittrich, of Prague, appears to have shown
most conclusively, that in constitutional syphilis,
various organs of the body, as for instance the liver,
are affected by an inflammatory process, “of which,”
he says, “the most common termination is healing,
either perfect or imperfect, leaving a cicatrix composed
of fibrous tissue, with or without some granular
matter enclosed within it. The exudative process
never affects the liver substance as a whole, but only
individual scattered parts . . . . . The syphilitic blood-
disease is either simple or combined with other dys-
crasiee, particularly the tuberculous, and the exuda-
tions in the liver are correspondingly modified.”*
Cicatrices of the kind referred to, the effects of the
gummy inflammation, are precisely what we see, form-
ing or actually formed, as the result of syphilitic
affections of the retina, whether arising from the
inherited or acquired form of the disease. The fol-
lowing case illustrates this point:—

Kallydass Sircar, aged forty, states that he con-
tracted syphilis about a year ago, after which he had
secondary symptoms, and four months since he observed
that the sight in the left eye was growing dim. He had
no pains in the eye, but complained of occasional
fiashes of light before it. The dimness of sight
increased, and when he came to the Hospital his field
of vision was much contracted; the tension of the

* Bee a paper by Dr. T. G. Stewart, Med.-Chir. Revr:, Oct. 1864,
No. LXVILIL. p. 514.
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eye-ball was natural, and the iris healthy. With the
ophthalmoscope, the dioptric media were discovered to
be normal, the fundus of the eye and optic disc con-
gested, and a large grey patch of lymph extended
from the axis to the inferior part of the retina;
another formation of a similar nature was noticed at
the upper part of the retina. (7ide Plate VIL., Fig. 3.)
The patient’s right eye was healthy. I ordered this
man a mercurial bath three times a week, and five
grains of iodide of potassium twice a day; he con-
tinved these medicines for a month; the congestion
of the fundus of the eye diminished, but as there was
no perceptible alteration in the organized formations
in the retina, I recommended him to discontinue all
treatment for a time.

This case supplied a good illustration of the appear-
ances of an eye attacked by syphilitic retinitis; the
opaque patches of white, adventitious tissue are
characteristic of this form of disease. The treatment
might perhaps have been advantageously continued
a little longer, for it 1s surprising how speedily these
formations will at times disappear under a steady and
persistent course of mercury; but in this instance,
the organized lymph had evidently been formed for
so long a period, and 1t looked so white and glistening,
that I despaired of effecting its absorption.

Inherited syplalitic retinitis generally comes on in
infancy, but, unfortunately, there are no external
symptoms to mark the progress or even the existence
of this formidable disease, and it is only as the child
gl'l:rivs older that his vision is discovered to be de-
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fective. He is then, perhaps, supposed to be short-
sighted, or to have some affection of the eyes, depend-
ing on dentition, which it is hoped he will outgrow ;
whereas the disease, if its real nature were recognised
and judiciously treated, might very possibly be alle-
viated, and the sight saved. The importance of
making an ophthalmoscopic examination, in the case
of imperfect vision among young children, cannot be
too strongly enforced. In order to do this satis-
factorily, it may be necessary to administer chloro-
form, and if in any case the diagnosis is doubtful, you
must not hesitate to employ it. Should you discover
patches of syphilitic inflammation existing in the eye,
you must at once resort to the treatment I have
recommended 1n ecases of similar affections of the 1iris,
namely, mercurial inunction, together with tonics or
alteratives as may seem most necessary. The rules
which I have laid down for the cure of syphilitic
opacities of the vitreous, are equally applicable to
cases of syphilitic retinitis.

Detachment of the retina from the elastic lamina
may arise, either from the effects of a blow on the
eye, or from disease. I had lately an instance of the
former class of cases sent me by my friend Dr.
Flemming of Berhampore.

A patient of his had been struck with a racket-ball
on the left eye; immediately after receiving the blow,
he found he had completely lost the sight of the eye.
When I first saw this gentleman, I observed that the
pupil was widely dilated; he could distinguish large
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objects in certain directions, the injury evidently
being in the axis of vision. On examining the eye
with the ophthalmoscope, a considerable portion of the
retina, extending from the optic disc ontwards and
downwards, was found to be detached, and below this
a clot of blood could be seen, over which the retina
seemed to hang. The fundus of the eye was intensely
congested, as well as the optic dise, and there were
several spots of extravasated blood scattered over the
retina. ( Vide Plate VILI., Fig 1.) I recommended this
patient to keep the injured eye closed, and to rest the
other one as much as possible. In a month’s time I
again saw him ; the sight had improved, and the con-
gestion and extravasation had almost disappeared ; a
considerable portion of the large clot noticed in the
lower part of the eye had also become absorbed, but
the appearance of the detached retina, in the axis of
vision, remained unchanged. It happens occasionally,
that the whole of the retina is dragged away from the
choroid, and it then assumes a funnel-shaped form, the
apex being at its point of attachment to the optic disc.
The vitreous, however, must have passed into a fluid
condition, to allow of the retina falling forward in
this way.

Complete or partial detachment of the retina can
hardly be mistaken for any other disease; the retinal
vessels may be traced up to the margin of the wound,
where they will be seen to terminate abruptly, or
bend back, as in the above instance, at the point at
which the detached retina deviates from the plane of
the fundus of the eye. However, it is seldom neces-
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sary to resort to minute distinctions of this kind, in
order to determine the nature of the case. The jagged
wound in the retina either leaves bare the hexagonal
cells of the elastic lamina, or else, these having been
destroyed, the choroid is exposed, and very frequently
the white glistening sclerotic behind may be seen
through the rent.

Separation of the retina from the choroid, the
result of effusion behind the former structure, is not
necessarily accompanied by any pain in the eye, and
the patient probably complains only of gradually
increasing dimness of vision. On examination, you
will find a portion of the retina bulging forward into
the vitreous chamber, like a small bladder. The colour
of the detached tissue varies: in the early stages of
the disease it remains transparent, looking like a grey
film upon the dark background of the choroid; by
degrees, however, the nervous tissue degenerates and
becomes opaque; in fact, the same changes occur as
I described to you in cases of cedema. If you have
any doubt as to the nature of the disease, you must
follow up one of the retinal vessels from the optic
disc to the point of apparent separation of the retina,
and you will notice that the vessel, in passing over
the bladder-like projection, is on a plane anterior to
that of the fundus of the eye; and accordingly you
will have to alter your focal distance to see it dis-
tinctly. As it dips down on the other side of the pro-
jection, it will again be indistinctly seen till you
re-adjust the focus. The calibre of the vessels, as
they pass over the retina, is seldom altered; the
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vascular system, in fact, is unaffected in cases of this
description, and the separation of the retina from the
choroid may take place apparently without any appre-
ciable structural change in any of the other tissues of
the eye. On the other hand, it may be complicated
with inflammatory or other abnormal appearances.

Separation of the retina, such as I have now de-
scribed, is generally noticed at its lower portion ; this
fact is explained by supposing that the fluid behind
it gravitates downwards, and accumulating in the
inferior part of the retina, produces these appearances.
This may be the true explanation of the phenomenon ;
but I hardly think it can be so, or we should see
more cases of separation of the retina from the choroid,
in consequence of cedema supervening upon capillary
hyperemia or inflammation, than at present come
under our notice. I believe that the diseased action,
- 1n these cases, commences in the epithelium of the
elastic lJamina, and that the retina is pushed forwards
by the fluid which collects behind it ; its nervous tissue
subsequently degenerates, and becomes opaque.

Total loss of sight must be the inevitable result of
this state of things, unless the surgeon can afford
some relief to his patient; and fortunately this may
be done, as has now been proved by Von Graefe and
Mr. Bowman. Their mode of proceeding is to pass
two needles through the effusion, so as to let it escape
into the vitreous, or externally into the choroid.
Successful cases of the kind are sufficiently numerous
to allow of our admitting this proceeding into the
list of approved ophthalmic operations.  Before
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adopting this measure, however, in any particular case,
it is necessary to determine whether the retinais com-
paratively sound, so as to lead us to hope, in case the
effused fluid is got rid of, and the retina restored to
its normal position, that our patient will gain some
advantage from the operation. Youmay judge of this
pretty accurately by the appearance of the retina: if
it looks dull and opaque, 1t 1s more than probable that
its nervous elements have degenerated, and in that
case 1t will be of no use interfering.

Your intention in operating should be to make a
free opening through the effusion, so as to allow it to
escape into the vitreous chamber; the retina will then
fall back into its normal position, and, unless struc-
turally altered, its functions may be restored, and the
patient regain almost perfect vision. The plan Mr,
Bowman recommends appears to be the hest adapted
for this purpose :—The site of the separation of the
retina having been carefully studied with the ophthal-
moscope, the patient is placed on a couch, and a stop
speculum having been introduced to keep the lids
apart, the surgeon passes a needle throngh the sclerotic
vertically into the eye, transfixing the retina at its
point of separation from the choroid; another needle
is then inserted through the same opening, and the
handles of the two being separated the one from the
other, their points are made to diverge like the blades
of a pair of scissors. In this way the retina is torn
through, and the fluid behind it escapes into the
vitreous chamber ; usually a small quantity passes out
along the needles, and exudes beneath the conjunctiva,
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but this is not always the case. After the operation
the retina falls back into opposition with the elastic
lamina. In cases of this kind, the chief point to
attend to is not to transfix or injure the lens in any
way ; but an ordinary amount of anatomical know-
ledge will enable you to keep clear of it with the
needles; and if you do not touch the lens, you may
be sure that no injury will result from passing the
needle into the vitreous, even if you do not succeed
in effecting a cure. After the operation, the only
necessary treatment is to keep the eye closed for a few
days with a pad and bandage.

We have recently had in the Hospital aninstructive
example of the beneficial results of this method of
treatment .— _

Bhowani Blick, aged forty-five, came to the Hospital
on the 21st of March. He stated that four months
ago his sight was perfectly good; he was then
attacked with fever, and about two months since,
after a paroxysm of ague, he found the sight of both
eyes had become hazy. He suffered from no pain in
the eyes, but the imperfection of vision grew worse
day by day. When first he came under my notice,
he could not distinguish the largest sized dots at a
distance of two yards; when quite close to his eyes,
he could count them with difficulty. The tension of
the eye-balls was normal, the pupils dilated and
insensible to light. On examining the eyes with the
ophthalmoscope, the dioptric mediawere found healthy,
but there was evident separation of the retina from
the elastic lamina in both eyes, extending from below
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upwards, beyond the upper border of the optie disc;
the retina was sufficiently transparent to enable
me to see the congested vessels of the choroid
behind 1t.

I at once put the patient under the influence of
chloroform, and passed two needles into the vitreous,
so as to transfix the inferior part of the retina in the
right eye. A small quantity of dark fluid passed out
along the needles. After the operation, the eye was
closed with a pad and bandage. On the following
day, the 22nd of March, my patient was suffering
from considerable pain in the eye, but this was re-
lieved by a dose of castor oil and fomentations; on
the 23rd he was free from pain, and on the 25th he
could see to count No. 4 dots at ordinary distance
with this eye. I therefore operated on the left one
in the same way, and with an equally favourable
result. On the Gth of April, I found that the fundus
of each eye was perfectly normal, with the exception
of the congested state of the vessels of the choroid.
Bhowani could now see to thread a needle; his sight,
in fact, was as good as it had ever been, and it con-
tinued so, up to the 20th of April, when he left
Calcutta for his home in the North- West.
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Congestion of the Vessels of the Retina from Mechanical Causes, Extra-
orbital Pressure. Embolia, Melanemia of the Refina. Removal
of Hexagonal Cells of Elastic Lamina. Colloid Disease of Elastic
Lamina,

Ix a former lecture T observed, that hyperamia of the
retina 1s occasionally induced by congestion of the
veins of the eye, consequent on some wmechanical 0b-
struction to the free return of blood to the internal
jugulars. The tendency of most of the pathological con-
ditions which cause an impediment to the cireulation
of this kind, is to run a slow course, and they are
frequently attended with head symptoms, which being
a more marked feature in the history of the case than
the affection of the eyes, the majority of these patients
find their way into the physicians’, and not into the
surgeons’ wards,

I am inclined to think, that the commonest cause of
occlusion of the orbital veins is syphilitic inflammation
of the dura maler, extending to the sheath of the
vessels in the cavernous sinus. In such a case, the
patient will suffer from violent pain in the head, and
other signs of irritation in the membranes of the brain,
and there will be, in addition, the ophthalmoscopic
appearances which I shall presently describe as
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pathognomonic of obstructed venous circulation. On
the other hand, if a twmour growing from the base of
the skull, or in the substance of the brain, be the
cause of the malady, it will probably give rise to per-
verted functional action of that part of the sensorium
upon which 1t presses, indicating the origin and seat
of the disease before the circulation in the retinal
vessels is considerably affected.

To whatever eause, however, the obstruetion to the
free passage of blood through the veins is due, the vessels
of the fundus of the eye will be found very much con-
gested : they present the tortuous appearance noticed
in cases of inflammation of the retina, but the venous
pulse cannot be seen. The optic disc looks hazy and
indistinet, on account of the serous eflusion mto the
nerve substance, which renders it somewhat opaque.
This hazy condition does not extend to the outer part of
the retina, seldom in fact beyond the macula lutea, and
it is never so dense as to hide the vessels of the fundus.
Should the exciting cause which has given rise to
the 1mpediment in the circulation continue, the re-
tina and choroid undergo degenerative changes, ac-
companied by effusion of blood into the retina, and
ultimately atrophy of its nervous tissue; so that the
direct tendency of the disease is to terminate in com-
plete loss of vision.

The following case, lately under my care in the
Hospital, will serve to illustrate the history and
symptoms of this affection, and the ophthalmoscopic
appearances usually met with in obstruction to the
circulation in the eye from extra-orbital pressure.
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Sorosutty, aged thirty-six, a prostitute, was brought
to the Hospital on the 19th September; she was
almost blind, and was led from one side of the room
to the other. It appeared that her memory was com-
pletely gone, she was constantly erying out that she
was being beaten on the back of the head. Her
friends stated that she had had syphilis, followed by
secondary eruptions, but that otherwise she had
enjoyed good health up to within the last six months,
when she was seized with violent headaches, which
increased towards evening, and drove her almost mad
with pain. These have continued without intermis-
sion up to the present time, and she has lately had
what appear to have been epileptic fits.

On examining the eyes, I found the pupils dilated,
the conjunctiva and sclerotic of normal appearance,
and the cornea and lens healthy; the tension of both
eye-balls was rather less than usual ; the patient could
only just distinguish light from darkness, and was in
a very weak condition. On making an ophthalmo-
scopic examination, I found both eyes in much the
same state. (Vide Plate VIII., Fig. 2.) The calibre
of the retinal veins was enlarged, the arteries
were rather contracted, and the capillaries decidedly
hyperzemic ; in addition to this, the optic dise and the
parts around it, as far as the macula lutea, were
covered with a hazy film, evidently from cedema and
slight opacity of the retina. It will be noticed in the
drawing, that the haziness of these parts was not
sufficient to hide the vessels of the retina, nor did it
extend beyond the macula lutea. These changes in
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the eye, however, were in themselves insufficient to
account for the complete loss of vision from which our
patient was suffering; and this is a point which you
should not lose sight of, in forming an opinion in a
case of this kind, namely, that the functions of the
retina are not completely arrested by mere congestion
of its vessels.

As this patient was very weak, I ordered her
ammonia and infusion of cinchona three times a day,
together with strong soup, and any other nutrient
material she could be persuaded to take, and a grain
of morphia was administered every night Under
this treatment her general health improved, and in
the course of ten days I was able to give her the
cinchona with iodide 6f potassium, and subsequently
she had a calomel bath three times a week. The pain
in the head gradually subsided, and on the date of her
leaving the Hospital she could just see to walk about
the ward, and the congestion and hyperzmia of the
retina had almost entirely disappeared. The hazy
state of the optic dise no longer existed, and it seemed
to be of its natural size, but whiter than in health.
This was probably due to some degree of atrophy of the
nerve, induced by the action of the syphilitic poison
upon its fibro-cellular sheath ; and to a similar cause
we must attribute the symptoms of obstruction to the
venous circulation which evidently existed. The
sheath of the orbital vessels in the cavernous sinus
is, if you remember, composed of offsets from the
dura mater, and this becoming inflamed and swollen,
had impeded the circulation of blood through the
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vessels in the sinus, and hence in the choroid and
retina.

The symptoms in this case were such as to suggest
that the origin of the disease had been syphilitic in-
flammation of the dura mater; for in the first place,
there was no doubt that the woman had had venereal
disease, and the pain in the head, increasing at hed-
time, also pointed to syphilis as the probable cause of
the malady; the irritation, it was supposed, had
gradually extended to the brain, inducing the epileptic
fits. The subsequent history of the case confirmed
this diagnosis, for under an appropriate treatment the
thickening of the sheath of the vessels was removed,
and the circulation restored to its normal state; but,
unfortunately, structural changes had ih the mean-
time taken place, ending in partial atrophy of the
nerve, and almost total loss of vision, such as could
not be accounted for solely by the congested state of
the vessels and effusion into the retina.

But let us suppose, that in a simple case of extra-
orbital obstruction, the retinal circulation were not
restored to i1ts normal state; it 1s evident that the
congestion of the veins and capillaries must ulti-
mately lead to retinal atrophy, the tissues not re-
ceiving a due amount of nourishment, independently
of the mechanical injury induced by the cedema.
Gradually, therefore, the retina would waste away, and
the vascular channels become ocecluded, the vessels
themselves shrivelling up to mere threads. DBut
during these changes the lens and vitreous would
degenerate also, from want of a due supply of nutri-
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ment, and becoming opaque, they would render it
impossible to watch the further progress of the
disease with the ophthalmoscope.

The treatment to be pursued in cases of obstruction
to the retinal circulation must depend entirely upon
the view which i1s taken of the nature of the disease
in each individual case. I have given you an instance
of the most common cause of this condition, namely,
syphilitic inflammation of the dura mater—one which
is probably more amenable to treatment than any
other form of the affection. I need hardly add, that
if a tumour of the brain obstructs the return of blood
by the jugular vein, the case is almost a hopeless one ;
but fortunately instances of venous congestion of the
eye arising from this cause, are very rare indeed. It
would be quite impossible for me in a course of lectures
of this kind, to attempt to describe the various con-
ditions which might arise within the cranium, in-
ducing compression of the walls of the vessels, and
consequently impeding the circulation: it is more
within the province of the physician to treat of these
subjects, and I must content myself with having
directed your attention to the ophthalmoscopic
appearances of the retina under these circumstances,
and to the particulars of an actual case, exhibiting the
history of the affection in its most familiar form.

I must now pass on to say a few words upon
some other forms of obstruction, occurring in the
retinal vessels themselves ; and first, of the somewhat
rare condition, known as embolia of those vessels,

L
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You will find the details of a remarkable case of
this disease, and two plates illustrating it, in
Liebreich’s Aflas. In the majority of the recorded
instances, embolia of the retinal vessels has been
met with among patients suffering from disease
of the aortic valves. The symptoms commonly
appear suddenly, in a person who has previously
enjoyed good sight: probably the patient has gone to
bed perfectly well, and on rising in the morning dis-
covers that he is almost blind in one or both eyes.
On examining them with the ophthalmoscope, the
optic disc will appear of its normal size, and though
rather pale, in other respects unaltered; the same
remark applies to the retina. It is in the vascular
system that we shall discover the most marked
changes to have taken place: the arteries and veins,
either in the whole or in a portion of the fundus of the
eye, will be found to be very much contracted; the
circulation seems almost to have ceased, and the
vessels to have collapsed, except in one or two spots
where they are distended with blood; this is chiefly
noticed in the veins. The blood may be seen to move
slowly on towards the optic dise, the walls of the
vessels contracting completely behind it, and this con-
dition lasts till another wave passes through the vessel
in a similar way; a sort of peristaltic action 1s thus
induced, which may be general, or confined to certain
veins. If the obstruction to the circulation con-
tinue, it is evident that, from want of a proper supply
of blood, the retina will pass into a state of fatty de-
generation, and as the macula lutea is least abundantly
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supplied with bloodvessels, it will be the first to suffer.
Virchow has deseribed and explained the cause of
these phenomena in the circulation; he believes they
arise from the presence of small coagula (emboli) in
one or more of the retinal vessels; they are most
commonly met with near the lamina cribrosa. In
some cases, the walls of the vessels have been found
thickened and otherwise diseased.

A remarkable case of the kind is quoted by Zander
from Ed. Jaeger. The individual was an old man,
seventy-two years of age, the subject of haemorrhoids.
“The ocular media,” he states, ““ were perfectly trans-
parent, the retina appeared of a medium yellowish
red, without visible morbid change. The optic nerve,
slightly pigménted at the eircumference and somewhat
yellow-tinted, exhibited slight indications of bluish
spots. The vascular system of the retina, generally
of small development, exhibited, in the larger trunks
more especially, a proportionately small diameter.
The corresponding large arteries and veins were equal
in diameter, and alike in their dark red colour. No
double contour was apparent, so that arteries and
veins could only be distinguished by their clearly
visible respectively centripetal and centrifugal circula-
tion. This had not the appearance of a pulsation,
since the walls, especially of the larger vessels, remained
undisturbed; but it was a movement slower or
quicker, uniform or interrupted, -but not rhythmieal,
of an unequally coloured stream of blood. In the
larger vessels, the blood-stream exhibited, at distances
of from one-fourth to the whole diameter of the

L2
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vessels, intervals of lighter and darker red colouring ;
which, however, in the movements of the column,
were continually changing, the lighter spaces be-
coming smaller and wholly disappearing, to be formed
anew elsewhere. The movement of the blood appeared
in such places uniform, but extremely sluggish. In
the vessels of medium size the movement was quicker,
and often for a short time pulsatile ; the light intervals
were of a paler red, and, as well as the dark portions,
of a greater comparative length, being from twice to
four times the diameter of the containing vessel. In
the finest twigs visible upon the optic nerve, the
movement of the blood was most rapid, and, at the
same time, most disturbed. The extremely delicate
stream of blood would be suddenly interrupted, the
dark red part of the blood would disappear, and the
little vessel, scarcely discernible upon its bright back-
ground, would seem to have assumed the tint of the
optic dise. Then, in interrupted course, a shorter or
longer column of blood would pass through the vessel,
followed at greater or less intervals by a larger or
smaller mass of blood globules, so that the observer
almost appeared to see single globules, and then sud-
denly the vessel would be filled in its whole course
with dark red blood, the portions of which seemed
rather to roll through than to flow quietly. This
circulation, which in arteries and veins of like calibre
was of equal rapidity, diminished by degrees, and
remained here and there suspended for longer periods,
until, at the end of tvﬁrenty-four hours, it was wholly
obstructed. The retina generally had then assumed
a somewhat darker red ; and the diameter of all the
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vessels was visibly increased. The smallest were dis-
tended with blood, unless when a lighter portion, or
an interruption of the dark red column, was percep-
tible, and were proportionately the most enlarged.
The vessels of medium size showed here and there a
short break in their colouring, to the extent of from
half to twice their diameter. The chief trunks were
for a considerable extent uniformly filled by red
blood. On the other hand, the more faintly-coloured
portions of the vessels, of equal intensity of colour to
that of the background, were from twice to four times
their natural diameter. 'Their walls, which were
clearly visible, exhibited no diminution of calibre. It
appeared as if the blood globules had at parts crowded
themselves more closely together (the blood dividing
itself into a red and into a transparent part), and
uniformly filled the vessels. In the medium-sized
and smallest vessels not the slightest movement was
visible ; but in the larger, by careful attention for one
or two minutes, the lighter parts might be seen to
diminish and disappear, at the same time reappearing
in another place.”*

There is another disease of the retina, depending
upon a mechanical interruption to the circulation,
which may be conveniently noticed in this place. I
shall describe it as melanemia of the retina.

In the translation of Frerichs Or Diseases of the
Liver, published by the New Sydenham Society,
vol. i. p. 319, you will meet with the following

¥ Carter's translation of Zander, p. 137.
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description of blood-pigment, as occasionally met with
circulating in the vessels and in the tissues :—* This
tinging with pigment is much more easily detected
in the brain, in which considerable collections are
sometimes recognised, by the dark-colouring of the
cortical substance. This assumes a chocolate or
blacklead-like hue; whilst the white matter remains

Fl E'i 61*

unchanged ; 1t is only when the pigmentary deposif
1s excessive, that we see the white matter present a
grey appearance, and the fine vessels in it resembling
brown streaks. Under such circumstances, micro-
scopic examination has shown the capillaries to be
filled with black granules and scales (Scikoller), which
at one time are uniformly distributed, but at another

* Pigment-matter from the portal veins. (After Frerichs, Aflas,
Plate IX., Fig. 2.)—a«. From the trunk of the vessel. The epithelium
of the lining membrane containing black pigment, and some of the
cells with a distinet rounded or spindle-shaped nuelens; the younger
cells were coloured reddish-brown ; normal blood corpuseles. b. Cylin-
drical scales (Schollen) containing pigment. e Fragments of black
pigment, enveloped in a hyaline substance, from the splenic vein. a'.
From the splenic vein,
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are aggregated in groups. Frequently we observe,
along with the pigment scales, a pale hyaline coagulum,
which when viewed with a light of a strongly refracting
power, may be seen to fill up the calibre of individual
capillaries.” The accompanying figure (Fig. 6), which
is copied from the work just quoted, exhibits some
such pigmentary structures taken from the portal
and splenic veins.

In cases of intermittent and remittent fevers, you
will sometimes find free pigmentary matter, and
pigment-cells of this kind, in the blood. The cells, at
first sight, look like white blood-corpuscles; but if
carefully examined, their black granular contents may
be clearly defined, and their irregular shape and size
preclude the idea of their being simply white blood
corpuscles; besides which, the presence of free,granular,
pigmentary matter in the blood, points most conclu-
sively to their real nature. The white blood cor-
puscles, in these cases, are not increased in number,
but there is a diminution of red ones, and the majority
of these, presenting numerous spine-like projections,
look like small stars; a number of dots are observed
on their surface, which represent the spines as
seen from above; the globules give one the idea of
being about to pass into a state of crystallization.

In examining these cells, you must be careful to
take perfectly fresh specimens of blood ; the best plan
1s to place it under the microscope immediately after
i1t has been drawn from the arm of the patient. It
will then be evident that these irregular bodies are
the altered blood globules, which, from some cause or
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other, have been rendered unfit for further work, and
are about to be metamorphosed into excrementitious
material ; but the colouring matter they contain,
appears, under certain conditions, to be of a more
lasting nature than the rest of the globules, and col-
lecting in small masses, it forms the above-noticed lumps
of pigment. The destruction of the globules probably
takes place in the spleen, the blood being retained in
its venous sinuses during congestion of that organ;
and it is possible that its acid secretion, acting on the
colouring matter of the globules, may change it from
a bright red into a black colour. But, however this
may be, there can be no doubt that the red colouring
matter of the blood may, under certain conditions, be
altered into a black substance, which has frequently
been detected, not only in the blood, but also in the
various organs of the body.

Provided, therefore, fresh specimens of blood are ex-
amined, if any free pigmentary matter is discovered in
it, I think we are justified in assuming, that the same
condition existed in the circulating fluid prior to its
being drawn from the arm ; and if it be remembered
that some of these small masses of pigment are
the Tu.!'rn} of a line in breadth, and 21{} of a line in
length, we cannot be surprised at occasionally meet-
ing with instances in which the capillaries become
plugged with them. Frerichs states that, next to
the capillaries of the liver, those of the brain are
most {requently affected; and T believe we may add,
that the small vessels and capillaries of the retina are
at times similarly occluded. The latter are about
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the 0:002-0003” in diameter, and their meshes
rather wider apart than in other parts of the body.
The following case appears to have been of that
nature :—

The patient, Biddoo, is well known to you all ; he is
thirty-five years of age, a labourer by occupation, and
first applied for relief on the 1Yth May, 1864, on
account of loss of sight. He 1s a well-built, strong
looking man, rather an@miec, but states that, with the
exception of attacks of fever, he has always enjoyed
good health. About six months ago, being in a very
malarious part of the country, he was seized with
remittent fever ; prior to this his eyesight was per-
fectly good. He underwent great privations, and six
days after the fever came on, he found his sight grow-
ing dim; he had no pain in the eyes, nor was there
any photophobia, but from that time to the present
the field of vision has gradually contracted, and now
he can only just see to grope his way about the room.
I found the tension of both eye-balls natural, the
pupils dilated, but there was no external indication of
disease. On examining the patient’s eyes with the
ophthalmoscope, I discovered the optic discs of both
to be c¢f normal size and colour. The vessels of the
retina were contracted to a very small diameter, and
at the outer part of the retina, a number of elongated
black spots were noticed, which I have endeavoured
to represent in Plate VIII., Fig. 3; a part only of the
pigmentation is drawn, as the remainder of the retina
presented an exactly similar appearance. Some of the
black lines appeared to be the smaller branches of the
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arteries, which had been plugged with pigmentary
matter. In many places, however, it was impossible
to trace the atrophied vessels up to the point at which
they had become occluded, whereas, in other branches,
small deposits of pigment could be detected actually
filling up the vessels. Besides these pigmentary
deposits, there were a number of faint dark markings
observed in the substance of the retina itself, which
seemed to me to arise from a stained condition of its
nervous tissue, consequent on the previous free cir-
culation of pigmentary matter in the capillaries, the
larger masses having been subsequently stopped in
the smallest branches of the arteries. The fundus of
the eye was of a pale yellow colour in this case, and
there were no hamorrhagic spots to be seen on its
surface.

The patient had not been in Hospital long, before
three other cases of a precisely similar nature presented
themselves for treatment ; not that these are a common
class of cases, but, as so often happens in hospital
practice, a certain form of disease appears at times to
have a run, and then to disappear for weeks or months
together. However, these four cases coming one
after another, and each of them having a similar
story to tell of blindness supervening on repeated
attacks of remittent fever, led me to think that the
changes noticed in the eye must have arisen from the
same cause, and one closely connected, iIn some way
or other, with malarial influences.

Shortly after Biddoo came under my care, he was
attacked with fever, and during a remission on the
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9th of June, I opened a vein in his arm, and drew off
a small quantity of blood ; a portion of it was at once
placed under the microscope, and I quote the appear-
ances it presented in the words of the Professor of
chemistry. He says, “ Four or five or even more
pigment cells or masses could always be seen at one
time in the field of the microscope. The cells gene-
rally resembled the white corpuseles of the blood, but
contained many black granules. Some of these cells
were considerably larger, and of an oval shape.
Together with the cells, irregularly shaped masses
of pigmentary matter were to be seen in the field
of the microscope.” If you compare this descrip-
tion with that given by Frerichs, and with his
representation of pigmentary matter from the portal
vein (Fig. 6), you will find them to be very much
alike.

Those of you who have watched these cases must
have been struck with the correspondence between
the appearances actually noticed in the retina, and
those we should have expected to meet with, if
pigmentary matter, such as I have described, had
been circulating in the blood—if small particles of it
had been jammed into the branches of one of the
minute arteries, and others had attached themselves
to these, until at length the vessel had become plugged
up, the circulation in the retina almost stopped, and
atrophy of the nervous tissue resulted. As I shall
presently explain to you, in speaking of choroiditis, I
by no means assert, that deposits of pigmentary matter
are not found in the retina under other circumstances ;
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but simply, that atrophy of the retina may result from
the vessels becoming plugged with free pigmentary
matter, derived from alterations in the blood corpus-
cles consequent upon malarial poisoning.

In some cases you will find, in addition to the appear-
ances above described, numerous small clots of blood
scattered over the surface of the retina; an Instance
of this kind was lately under our care in the patient
Ram Coomar Halder. In that case, the ecchymoses
had evidently taken place behind the patches of
pigmentary matter, and probably, by subsequent
alterations, they had caused the primary deposits to
assume the appearance of irregular-shaped black
masses.

The fundus of the eye is generally of a buff colour
n this disease, and presents a peculiar mottled aspect.
This appearance is referrible, in great part, to the con-
version of the hexagonal cells and elastic lamina into a
tough fibrous structure, and to the atrophied condition
of the nerve ; but, as I have before stated, I believe it
also partly arises from the stain which the colouring
matter, previously circulating through the capillaries,
has induced; for it by no means follows that the
tissues may not be stained in this way, without any
of the vessels being plugged up with pigmentary
matter,

There 1s one point upon which I must caution you,
and that is, against supposing that because your
patient is suffering from melansmia of the retina, it
necessarily follows that you will find-free pigment in
his blood, whenever you may choose to look for it.
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If such were the case, it is evident that the cireulation
throughout the body would be speedily stopped, and
death inevitably follow. It is only after a paroxysm
of fever that you are likely to find the free colouring
matter in the blood, and it is then you should search
forit. It is at such times, when the venous sinuses of
the spleen have been engorged with blood, that the
changes in the corpuscles occur, and black pigment is
to be found in the circulating fluid, whence, however,
in the course of a short time, it is carried off' through
the liver and kidneys. I am unable to explain why
these pigmentary deposits should occur in the retinal
vessels in some cases and not in others; you cannot,
however, do better than pay special attention to the
subject; it is one which will well repay careful re-
search, and most of you will have ample time, and
plenty of opportunities, for making original observa-
tions upon the various effects of malarial influences
on the system. No doubt, very many instances of
Bengal dysentery and diarrhcea have their origin in
changes, such as I have described in the retina,
taking place in the vessels of the liver and intestinal
canal.

Before concluding this lecture, I have a few
additional observations to make respecting the
elastic lamina, and the pathological alterations to
which it is liable, and we may then proceed to
consider the diseases of the choroid when we next

meetf.
The elastic lamina, as you are aware, is an homo-
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geneous membrane, confinuous with the posterior
layer of the cornea, whence it passes backwards over
the ciliary processes to the optic dise, round the
margin of which it is attached; it is separated from
the sclerotic by the vascular network of the choroid and
ciliary processes, and internally it is lined by a layer
of epithelial cells. Where these form the posterior
surface of the cornea, they are transparent, but in the
eye of the native, over the ciliary processes and
choroid, they are full of black pigment, so that the
structures behind these pigment-cells cannot well be
seen till they have been removed. Yet we frequently
see the vessels of the choroid looking as if injected
with vermilion, and placed on a black background ;
under these circumstances, therefore, the hexagonal
cells of the elastic lamina must have been destroyed,
or in some way removed. It is possible that, from
congestion of the vessels, the epithelial cells may be
pushed on one side, so as to expose the capillary
network of the choroid behind them; but, al-
though it be admitted that these cells are elastie,
and capable of separation from one another, still, I
believe, the wvessels of the choroid ecan seldom be
seen through them, remaining invisible unless they be
entirely destroyed. It is by no means an uncommon
thing to meet with instances of the latter kind, the
epithelium being completely broken up, and patches
only of it left in various places, over the surface of
the lamina. :

But these pigment-cells may be entirely removed,
and still the patient’s vision remain almost unim-

Tl g ’ g
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paired ; the presence, in fact, of the epithelium, so far
as I can ascertain, does not seem essential to sight.
No doubt, it 1s placed there for some important
purpose, though I am not aware of what its precise
functions may be; but this much is certain, that the
pigmented epithelium must absorb a vast number of
the rays of light which enter the eye, and in a
tropical climate, where the glare of the sun is ex.
cessive, this would be a great protection to the retina.
The want of such a protection, and the consequent
impairment of vision, are well illustrated in the case of
albinos. I have met with several of these unfortunate
creatures, the offspring of native parents; they have
been unable to bear the glare, and their sight has
been generally defective. In these cases, no doubt,
we must take into consideration the fact, that not
only the epithelium of the elastic lamina is void of
colouring matter, but also that of the stroma of
the choroid; for, as I said before, I have certainly
seen instances in which the hexagonal cells alone have
been almost completely destroyed, and yet the patient’s
vision has been remarkably good. Cases of this kind
are, however, rare; for though the removal or destruc-
tion of the epithelium of the elastic lamina does not
appear directly to affect the functions of the retina,
still, in the majority of cases in which these changes
occur, some pre-existing disease has caused the disin-
tegration of the cells; and it is to the primary affec-
tion of the eye that we must look for the cause of the
impairment of sight, which often accompanies the loss
of the hexagonal cells.
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~ A very peculiar discase of this membrane has been
described as colloid degeneration of the elastic lamina.
The tissue becomes thickened in certain spots, small
wart-like projections forming on its inner surface,
which may be sufficiently numerous to render the
elastic lamina rough and uneven, and cause absorption
of the hexagonal epithelium. These changes are
rarely met with except in very old people, some few
instances only having been recorded in which younger
persons have suffered from the disease; and as old
people are apt to suppose the dimness of vision which
they experience to be simply the result of advancing
years, they do not think it necessary to consult a sur-
geon on the subject, more especially as the affection
occasions them no pain. Colloid degeneration, there-
fore, seldom comes under our notice until a late
period ; but even if this were not the case, it would
be out of our power to trace the changes taking
place in the elastic lamina in its early stages; so
soon, however, as the disease has advanced a little,
we may recognise the uneven condition already
described.

In the last stage of the disease, the projections on
the elastic lamina become calcified, and ultimately
earthy matter is deposited in them, so that they
effervesce on the application of a strong acid, and, when
cut, the edge of the knife grates against them in an
unmistakeable manner. As these changes advance, the
lamina of course becomes opaque, and the vessels of
the choroid, which, in the early stages of the disease,
were exposed by the destruction of the hexagonal
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cells, gradually become indistinct, and are ultimately
entirely hidden from view. The walls of the vessels
also are diseased, earthy matter is deposited in {hem,
as well as in the elastic lamina, so that atrophy
of the choroid ensues, which is usually followed

by opacity of the lens and a fluid condition of the
vitreous.
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Diseases of the Choroid, Hypercemia, Choroiditis, Cases.  Treat-
ment by Iridectomy. Results of the Imflammatory Process;
Exudations ; Suppuration., Tubercular Deposits. Atrvophy of the
Choroid.

WHEN describing the anatomy of the eye, I stated
that the choroid and ciliary processes are enclosed
externally by the sclerotic and ciliary muscle, and
internally by the elastic lamina, which is continuous
in front with the posterior layer of the cornea, and
behind is attached to the margin of the lamina cri-
brosa. A portion of the fibrous structure of this layer
is prolonged into the iris, and consequently, if the
iris be torn away from its attachments, it is very pro-
bable that an opening will at the same time be made
through the elastic lamina; and supposing there were
effusion of serum or blood behind it, this might then
escape into the anterior chamber. The bearing of
these anatomical considerations on the nature and
cure of choroiditis and glaucoma, will be seen when I
come to speak of the treatment of those affections by
iridectomy.

The sclerotic and elastic lamina are bound together
by means of fibro-cellular tissue, among the interstices
of which there are a vast number of branching and
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anastomosing cells, containing a quantity of black
pigment, and also vessels and nerves, besides a series of
striped muscular fibres, which, together, make up the
substance of the choroid. The choroidal vessels
pierce the sclerotic posteriorly, and ramifying on its
inner surface, they give off numerous branches, ter-
minating in a layer of capillaries, some of which are
in contact with the elastic lamina; 1t 1s evident,
therefore, that if the hexagonal cells be destroyed,
some of the larger vessels of the choroid will be seen
with the ophthalmoscope through the transparent
media of the eye; the intervascular spaces, being
occupied by the pigment cells of the choroid, will
appear as black islands encircled by the vessels.® The
capillary network, situated immediately behind the
elastic lamina, is remarkably intricate, its vessels,
when congested, occupying more space than the inter-
vals between them, so that they form, as it were, a
thin veil in front of the stroma of the choroid, and
conceal a considerable portion of its pigment-cells.

In the fair-baired European, there is but little
colouring matter in the cells of the choroid or elastic
lamina, hence the reflection from the fundus of the eye
appears of a bright red colour, when examined with
the ophthalmoscope. Supposing, in the case of a native,
that the hexagonal cells have been removed, and that
the stroma of the choroid is hidden by its layer of in-
jected capillaries, the reflected light from the fundus of

* These remarks apply to the eye of the native.
M 2
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his eye will then be of much the same hue as that
of the European. On the other hand, if the hexagonal
cells of the elastic lamina are not displaced, and con-
tain their normal quantity of colouring matter, the
choroid cannot well be seen. We are consequently
unable to detect pathological alterations in this tissue,
until the hexagonal epithelium has been removed;
but as the cells of this layer are of a most perishable
nature, and are usually speedily destroyed in disease
of the choroid, we may generally make out any serious
changes which take place in it. Less important
affections must be often overlooked ; for instance, I
know of no appearance of these parts which is patho-
gnomonic of cedema, or even of hyperemia in its early
stages. It will be advisable, however, to consider the
diseases of the choroid in regular order, though you
will readily understand, that the diagnosis between
passive hyperzmia and inflammation cannot always
be drawn with precision. In almost all serious affec-
tions of the choroid, the retina becomes implicated in
the disease, though the converse of this does not hold
good.

Hyperamia of the choroid may be acute, and attended
with pain and intolerance of light; or it may run a
slow and chronic course.

You will frequently meet with cases of passive
hyperemia, among persons who are not aware of
having anything at all the matter with their eyes.
The globe of the eye is of normal tension, the iris
responds to the stimulus of light, and, in fact, by
external examination, the organ appears healthy. In




LECTURE VIIL. 165

the majority of cases of cataract, I believe that some
passive hyperemia of the choroid exists, and, in fact,
this form of congestion is about as common among
the patients you will be called upon to examine with
the ophthalmoscope, as conjunctivitis is amongst our
out-patients. Fortunately, this condition does not
in itself give rise to impairment of vision, although it
often induces changes in the vitreous and lens, which,
by impeding the passage of light to the retina, occa-
sion the dimness of sight which sometimes accom-
panies congestion of the choroidal vessels.

You may meet with cases of passive hyperemia
under circumstances somewhat as follows. A few
days ago, I dilated the pupil of onc of the coolies
belonging to the ophthalmic ward, supposing his
eye to be in a normal condition, and intending to
show 1t to some of the students, in contrast with that
of a patient suffering from retinitis. I found that
this man’s optic disc and retina were perfectly healthy ;
but in place of the fundus of the eye being of a grey
colour, the larger vessels of the choroid could be seen
meandering about behind the elastic lamina, the in-
terspaces being filled up with islands of black pigment.
Plate IX., Fig. 1, represents the appearance of the
fundus of this individual's eye. His sight was perfect,
and he was a strong robust person; he stated, how-
ever, that on several occasions he had suffered from
pain in the eyes and supra-orbital region, accom-
panied with congestion of the conjunctiva and in-
tolerance of light; he remembers having had six or
eight attacks of this deseription, but they usually
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passed off in the course of a few days, and he thought
very little of them. Supposing that we could con-
tinue to watch a case of this kind from time to time
for a series of years, we should find the individual
gradually becoming short-sighted, and his vision de-
fective, and ultimately, opacity of the lens would
supervene. Impairment of vision, in the first instance,
being induced by haziness of the vitreous, the nutri-
tion of which is deranged by the altered circulation in
the choroid, and subsequently, by degenerative changes
in the lens arising from the same cause.

One of the earliest alterations observed in cases of
passive hyperseemia of the choroid, is the removal of the
hexagonal cells of the elastic lamina from over the
course of the larger vessels. Generally speaking,
these cells become disintegrated and destroyed, but in
some instances they are simply pushed on one side,
and afterwards they resume their former shape and
position ; so that passive hypersemia may exist for a
time, giving rise to these appearances, and ultimately
all traces of it may disappear, the parts returning to
their normal state. But besides these alterations in
the epithelial layer, the stroma of the choroid must
be pressed upon to a greater or less extent by the
congested vessels in all cases of hyperemia, and its
pigment cells, being squeezed up into dense masses,
are apt to become altered in character, and many
of them completely destroyed. Although passive
hyperzmia, therefore, may apparently continue for
years, without causing any impairment of vision,
still, as I have above noticed, it is too often the
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starting-point of serious disease, and should not,
therefore, be overlooked.

I have already said, that impairment of the nutri-
tion, and so of the transparency of the lens and
vitreous, are among the most serious effects of con-
gestion of the choroid; should you therefore meet
with cases of this description, do not rest satisfied
until you have, if possible, got at the root of the evil;
inquire carefully as to the occupation and habits of
the patient. Passive hyperemia is often the result of
exhaustion, and may be caused by overwork, or it may
follow a defective innervation of the vascular system,
arising either from debility induced by disease, or from
self-abuse, a very frequent cause of much evil among
certain classes of natives. 1t is not an uncommon thing
to be consulted by young men on account of gradually
increasing loss of sight; they are weak, with a small
and irritable pulse, and a nervous uneasy manner ;
there is no history of fever, or other dehilitating
cause, sufficient to account for these symptoms, nor is
there any apparent defect in the accommodation of
the eye; but on examination you may detect a well-
marked passive hyperseemia of the choroidal vessels,
and some slight opacity of the vitreous. In such a
case, 1t will, of course, be all important to determine
if overwork, disease, or venereal excess, is the exciting
cause of the hyperzmia; under any circumstances
you must enforcerest; and, if practicable, direct your
treatment towards the removal of the cause of the
congestion, not forgetting to insist on the observance
of the strictest chastity, where you have reason to
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suppose it has been violated, plainly telling your
patient the risk he runs if he does not attend to your
advice.

Passive hyperzmia may result from mechanical
causes, such as pressure on the vessels of the eye, or
disease of the heart. If from the former, it is pro-
bable that some effusion will have taken place into
the retina, such as I have already described as
occurring in cases of obstructed circulation; and in
the majority of cases of heart disease, a marked in-
crease in the pulsation of the retinal veins will be
noticed, besides which, there will be the general
history and physical signs of the principal malady to
aid the diagnosis. You will have to weigh carefully
the symptoms attending these various forms of disease,
before you can arrive at an accurate idea of the cause
of the hyperemia; but,as I have before remarked, when
speaking of the analogous conditions of the retina,
it is by the correct appreciation of such slight de-
partures from the standard of health, that your success
in practice will mainly depend: they are of every-day
occurrence, and are the origin of a vast deal of sub-
sequent irremediable mischief.

In a future lecture I shall deseribe the history and
symptoms of Aypermetropia, and it is only necessary
for me therefore now to mention this condition, as being
by no means an uncommon cause of hyperemia of
the choroid. Hypermetropia consists essentially of a
want of power in the refractive media, during repose
of accommodation, to bring any but convergent rays
of light to a focus on the retina. A patient affected

b
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in this way is consequently compelled to exert a more
or less considerable accommodative effort, in order
to bring even parallel rays, from remote objects, to a
focus; and this constant straining of the eye induces
hyperemia of the choroid. All that is necessary, in
order to relieve this state of things, is to supply the
patient with a pair of suitable convex glasses.

Hyperemia may pursue a different course from that
above described, in which we noticed that the conges-
tion is chiefly confined to the larger vessels of the
choroid. If the capillaries also become involved in
the disease, the islands of black pigment, between the
vessels, are to a great extent concealed by the layer
of congested capillaries, which intervenes between the
coloured cells of the stroma and the elastic lamina.
This is the condition of the parts in acufe lyperemia
of the choroid. It 1s, however, impossible to draw
any well-defined line between this form of the dis-
order and inflammation ; and I shall therefore simply
observe, that acute hyperzemia (as distinguished from
the chronic and passive forms) must be considered as
the first stage of cloroiditis.

A patient suffering from general sub-acute inflam-
mation of the choroid, ehoroiditis diffusa, complains of
fulness and an aching pain in the eyeball, frequently
extending to the eyebrow and temple ; there is always
some intolerance of light and inereased lachrymation,
together with impairment of vision, and these
symptoms are aggravatéd by exerting the eye. The
pupil responds slowly to the stimulus of light, and
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takes a long time to dilate after the application of
atropine. As the disease progresses, these phenomena
are more marked, the tension of the eye-ball is in-
creased, and the vessels of the sclerotic and conjunctiva
become more or less congested ; the pain is often most
acute, and the vision so much impaired as to render
the patient almost blind. On examining the deep
structures of the eye with the ophthalmoscope, we
find that the dioptric media are more or less hazy, the
optic disc appears contracted in size from the bulging
inwards of its choroidal margin, and of a deep pink
colour from congestion. The vessels of the retina are
generally of normal size and appearance; but the
natural grey reflection from the fundus of the eye is
changed into a brilliant red glare, almost as bright as
that seen in the eye of a fair-haired Iuropean. This
appearance arises from the destruction of the hexa-
gonal cells of the elastic lamina, and the universal con-
gestion of the choroid ; not only are the larger vessels
deeply injected, but the capillaries also, so that the
pigment cells of the stroma are concealed, and, in very
many instances, broken down and destroyed.

But inflammation of the choroid may be partial;
that is, the progressive changes just described, instead
of involving the whole of that structure, may be con-
fined to particular parts of it, the remaining portions
of the fundus of the eye retaining their healthy
appearance. This condition has been described as
choroiditis disseminala (in contradistinetion to cho-
roiditis diffusa), and is particularly apt to occur as a
consequence of syphilitic disease.
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In considering what form of treatment to adopt in
cases of choroiditis, you must bear in mind the dis-
tinction between the specific and non-specific forms of
the disease ; in the former, you will find a course of
bichloride of mercury, combined with tonies, the most
suceessful. In the non-specific variety, you should
endeavour to discover, if possible, the conditions
which have led to the development of the complaint ;
thus it may, and often does arise from overwork,
among persons of a rheumatic or gouty diathesis, in
which case alkalies and colchicum, or the iodide or
bromide of potassium will be found most useful, and
the latter drug is often of marked service where there
1s no rheumatic history. Counter-irritation should
never be neglected, and you will find that issues opened
in the temple have a better curative effect than blisters.
Pure air, combined with a generous diet, will be neces-
sary in all cases, and rest must be strictly insisted
upon in the acute stages of the disease; in the more
chronic forms, if your patient is obliged to go about
in the glare of the sun, he should use a pair of blue-
tinted glasses, but the closer he can keep to his rooms
during the heat of the day, the sooner will he recover
the use of his eyes. In this class of cases, the cold
eye-douche cannot be too strongly recommended.
Among the natives, it is rare indeed to meet with an
instance of choroiditis, even in the acute form, in
which you could venture to prescribe local blood-
letting ; but nevertheless, it may occasionally be
indicated, and then you will find it convenient to
employ the artificial leech applied to the temple. I
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would advise you, however, never to abstract blood
unless there is great pain and intolerance of light,
accompanied by irritative fever ; the pain may gene-
rally be relieved by one or two subcutaneous injections,
and 1f you use the leech, you should not neglect to
employ counter-irritation at the same time. In con-
junction with these local measures, constitutional
treabment must be carefully maintained, which,
among the natives, usnally resolves itself into a more
generous dietary, and a prolonged course of tonies.

Very many instances of choroiditis appear to arise
simply from overwork; a native employed in an office
will write away all day, and when he gets home at
night, sit up working before the dim light of an oil
lamp.  This overstraining of the eyes, particularly
when the head is kept in a bent position, and in
a person subsisting upon a very low diet, necessarily
engenders hyperemia, and ultimately passive inflam-
mation of the choroid. We may thus, in a measure,
account for the numerous cases of opacity of the lens,
which we meet with in India among comparatively
young men; the affection of the choroid induces mal-
nutrition of the lens and vitreous, and degenerative
changes take place in these structures, terminating,
for the most part, in opacity of the former, and a fluid
condition of the latter.

Choroiditis, in the sub-acute form which we are
now considering, may give rise either to serous exuda-
tion, or extravasation of blood into the choroid, or to
the formation of plastic exudation in this tissue, or
lastly, to suppuration ; I shall return to the considera-
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tion of these different results of the inflammatory pro-
cess by-and-by. There are a class of cases, however,
which require special notice in this place, on account
of the rapid and dangerous course which the in-
flammation runs, the patient losing his sight within
a few days from the commencement of the attack.
The following is a good example of this acute form of
the disease :—

Kaboleram, aged thirty-five, was admitted into the
Hospital on the 22nd of January, 1864 ; he was a
native of the Upper Provinces, and a well-made,
robust-looking man. Until about five years pre-
viously his eyesight had been perfect; he was then
at Lahore, and was suddenly seized with the most
violent pain in the left eye, which became very red
and inflamed ; he speedily lost the sight in it, which
he lias never since regained in the slightest degree.
The pain in the eye-ball continued for some two or
three months, and then gradually passed away. The
eye is now shrivelled up and destroyed. He did not,
however, come to consult me about that eye, but re-
garding the right one, which had been healthy, and
the sight perfectly good, until within three days of his
admission, when he was attacked with violent pain in
the eye-ball, which extended over the side of the head.
The patient was led into the Hospital ; in fact he could
only just distinguish light from darkness; the tension
of the globe of the right eye was T 4 2, the pupil
was dilated, and the lens and vitreous were hazy, the
former being pushed forward so as almost to touch
the cornea ; there was considerable congestion of the
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vessels of the sclerotic and conjunctiva. On ex-
amining the eye with the ophthalmoscope, I found
that the veins of the retina were congested, the retina
itself was cedematous, and the optic dise appeared
cupped, from the swollen condition of the choroid.
The retinal vessels, after passing over its edge, were
evidently on a plane anterior to the one they had
occupied when crossing the optic dise, the parts look-
ing at first sight very much as they do in glaucoma.
The venous pulse was well marked, but not the arterial.
The hexagonal cells of the elastic laminawere destroyed,
and the vessels of the choroid could be plainly seen
through the retina; and as the appearance of the pig-
ment cells of the stroma was almost entirely lost, I
concluded that the capillaries, as well as the larger
vessels, were deeply congested. Towards the ora
serrata, there were numerous small patches of ex-
travasated blood in the choroid; they did not, how-
ever, extend further inwards towards the axis of
vision.

As this appeared to be a very favourable case for
iridectomy, I at once put the patient under the influ-
ence of chloroform, and performed the operation, re-
moving a considerable portion of the upper part of the
iris, great care being taken to drag it away from its
attachments. The operation was perfectly successful,
and certainly its results exceeded my most sanguine
expectation. You will observe, that iridectomy was
performed on the 22nd of January, at 9 a.m.; the
patient was then completely blind, and in the most
intense agony. At 2 p.m. I saw him, and he was
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almost free from pain; as the eye had been carefully
closed, I did not think it advisable to remove the
bandages. At 8 p.y. his condition was equally favour-
able. On the following morning, I found he had slept
well during the night ; he was quite free from pain,
and on opening the eye he could distinguish the fea-
tures of my face. His vision continued to improve
till he left the Hospital, when the sight in the right
eye had become as good as it had ever been; the ten-
sion of the globe was normal, and the conjunctival and
sclerotic congestion had entirely disappeared; the
optic disc and retina were healthy, and though the
hexagonal cells of the elastic lamina were destroyed,
thus leaving the larger vessels of the choroid ex-
posed, still the capillary hyperemia had disappeared,
and the pigment-cells of the choroidal stroma were
again visible.

Before proceeding to make any further remarks on
this case, I must call your attention to another of a
similar nature, which has very lately been under our
observation ; and though the result does not redound
much to my own skill, still it conveys a most impor-
tant lesson when contrasted with the instance above
detailed.

Issabally, aged forty, was admitted into the Oph-
thalmic Hospital on the 5th of November; he had
always enjoyed good eyesight up to within four days
of his admission, when he was seized with a violent
pain in the right eye, and in a few hours the sight
became so dim that he could only see a few yards in
front of him. He came to the Hospital, as I said,
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four days after the commencement of the attack; I
then found the conjunctiva and the sclerotic much
~congested ; the tension of the eye-ball was T 4 3 ; the
pupil was dilated, and did not respond to the stimulus
of light; the lens and vitreous were too opaque to
allow of my seeing the retina or optic disc distinctly,
but there was evident congestion of the vessels of the
choroid ; the lens was thrust forward, and it required
care to avoid wounding it in making the necessary in-
cision for iridectomy. There could be no doubt that
the proper plan of treatment consisted in the skilful
performance of this operation, and the patient was
therefore placed under the influence of chloroform ;
but before I had completed the requisite opening in
the anterior chamber, he commenced vomiting, and
the operation was thus delayed. As the man was
constantly belching and retching, I was anxious to
discontinue the administration of the chloroform as
quickly as possible, lest, by these straining efforts, the
congested vessels should be ruptured, and destructive
hemorrhage take place into the choroid; and conse-
quently, I only managed to excise a small portion of
the iris, without taking sufficient care to drag it away
from its attachments.

In the evening, the pain in the eye had not di.
minished, and the eye-ball still felt somewhat full,
though not nearly so tense as in the morning. The
patient, however, suffered from excruciating pain
during the following three days; and as the tension
of the eye-ball was then very great, I determined to
operate again, and to excise a larger portion of the
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iris. This was effectually done, and care was taken,
this time, to drag it away from its attachment; in
fact, the operation of iridectomy was now performed,
and not the mere removal of a portion of the iris, as
on the previous occasion. From this time the pain
and tension of the eye-ball gradually subsided ; but,
unfortunately, the three days’ delay, between the first
and second operation, had been fatal to the patient’s
vision ; the lens during this period had become densely
opaque, and doubtless irreparable mischief had been
done to the choroid and retina. The globe of the eye,
nevertheless, remained of normal tension, and the
patient perfectly free from pain.

My principal object, in dwelling on this unfortu-
nate case, has been to impress on your mind this
important point in connexion with 7Zie operation of
wridectomy,—that it 1s not sufficient simply to excise a
portion of the iris, but the part removed must be torn
away from its attachment, in order to insure the
benefits which the operation is capable of afford-
ing; unless this point be attended to, you might
Just as well leave the iris alone, and simply punec-
‘ture the anterior chamber, allowing the aqueous to
escape.

The question naturally arises, How can iridectomy
effect such marked benefit as we constantly see follow-
ing its employment in cases of this kind, attended
with increased intra-ocular pressure? I am aware
that, in attempting to discuss this question, I shall be
entering upon debateable ground, yet I cannot help
offering a few remarks on a subject of so much in-

N
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terest ; the operation itself I shall describe more fully
when speaking of glancoma. I have already desecribed
the space included between the sclerotic and elastie
lamina, as occupied by the structures of the choroid
and ciliary processes; it is evident that, if the nozzle
of a fine syringe be inserted beneath the sclerotic, this
sac could readily be injected, to such an extent as to
make the globe of the eye very tense. In practice,
we find that this may be done, and yet not a particle
of the injected fluid will escape through the elastic
lamina. Suppose, for instance, we inject some of
Beale’s blue fluid into the choroid in this way, and
then slice off the cornea, not a vestige of it will be
seen till the hexagonal cells have been removed, when
the blue colour will be noticed behind the elastic
lamina, extending from the ciliary body to the optic
dise. If this space has been carefully and fully in-
jected, so as to make the eye-ball of stony hardness,
and if a needle be then passed into the anterior
chamber, in front of the iris, and its point be made to
press back the pillars of the iris, and puncture the
elastic lamina covering the ciliary body ; as soon as
this has been done, the coloured fluid will pour out into
the anterior chamber through the hole in the elastic
lamina; and as the needle is withdrawn from the eye,
and the aqueous humour escapes, its place being occu-
pied by the injected fluid from the choroid, the tension
of the eye-ball will completely subside. I cannot help
thinking, therefore, that the success of the operation
of iridectomy in acute choroiditis, depends upon the
fact of the elastic lamina being broken down, and the
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effusion behind it escaping into the anterior chamber ;
and hence the benefit of the proceeding in the case of
Kaboleram, and its failure in that of Issabally.

The wound in the sclerotic, no doubt, heals very
rapidly after iridectomy; but the choroidal effusion
may, nevertheless, escape into the anterior chamber
and become absorbed. Daily experience teaches us
how speedily absorption takes place in this locality,
so that we are by no means compelled to suppose
that the effusion must pass away through the
wound, in order that the tension of the parts may be
relieved.

I cannot conceive that an excess of aqueous alone
could cause the symptoms of intra-ocular pressure
noticed in these cases, and therefore, that the re-
moval of a piece of the iris, by diminishing its se-
creting surface, can effect much good. The lens,
moreover, is invariably thrust forward towards the
cornea, which could not be the case unless the effusion
were situated behind it ; if an excess of aqueous were
the cause of the increased temsion, the lens would be
pushed backwards into the vitreous chamber. Nor
do I think that the removal of a portion of the iris
alone will account for the decrease in the tension of
the globe after iridectomy ; for, so soon as the wound
in the sclerotic has healed, the aqueous must occupy
exactly the same space as the excised portion of the
iris had formerly done. Thus, in the instance of
Issabally, a portion only of the iris being excised, but
no opening having been made through the elastic

lamina, the operation failed : the pain was not relieved
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by the escape of the aqueous humour, and the eye was
speedily destroyed. After the second operation, in
which I took care to drag a portion of the iris away
from its attachments, and thus, as I suppose, to tear
open the bag of the choroid, the effusion it contained
escaped into the anterior chamber, and the pain from
which the patient had been suffering disappeared, the
tension of the eye-ball returning to its normal state.
The delay, however, was, as I said before, fatal to his
sight.

It is evident, therefore, that in cases of acute cho-
roiditis, you must perform iridectomy completely, and
as soon as possible after the commencement of the
attack ; the sight may be entirely destroyed within
forty-eight hours. If a patient come to you complain-
ing of sudden and acute pain in the eye, extending to
the temple and side of the head, and if you find the
globe 1s tense, the pupil dilated, and the lens and
vitreous hazy, the optic dise, if visible, being appa-
rently cupped, from the overlapping of its choroidal
border, and lastly, if the vessels of the choroid and
veins of the retina are intensely congested—under
these circumstances you should at once perform iridec-
tomy, although, I believe, that breaking through the
elastic lamina with a needle, in the manner I have
before deseribed, so as to let the effusion behind it
escape into the anterior chamber, would frequently
answer as well. It is no use waiting to try what
leeches or purgatives will do in a case of this deserip-
tion; iridectomy is the only alternative; and, until
authenticated cases of recovery have been recorded, it
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would not be sound teaching on my part, to recom-
mend you to trust simply to breaking open the sac of
the choroid in cases of such grave importance.

From the above remarks, you will observe, that I
consider the form of disease 1 have been describing as
essentially acule choroiditis, attended with rapid effu-
sion of serum into the choroid, that is, between the
sclerotic and elastic lamina. This affection has an
evident tendency to attack first one eye and then the
other. Ihave seen several instances of this kind, but
I am unable to give you any information as to the
probability of its so returning after iridectomy has
been performed; in none of the cases that I have
operated on has there been any relapse, although this
may have occurred, and yet the fact may not have
been brought to my notice. The relief from pain
afforded by the operation is instantaneous, and, as in
the case of Kaboleram, sight may be perfectly re-
stored ; in fact, this result may be invariably expected,
T believe, if the operation is skilfully and early per-
formed.

It is seldom that you will have an opportunity of
examining the eye of a patient suffering from acute
choroiditis in the early stages of the discase, that is,
before the lens and vitreous have become hazy; but
if you are fortunate enough to meet with an instance
of the kind, you will find the optic disc as I have
described it, looking smaller than normal, its rounded
choroidal margin being very prominent, so as in fact
to overlap the disc; the retinal vessels, as they cross
the dise, are, consequently, on a plane posterior to
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the one they occupy when passing over the surface of
the retina, where they are thrust forward by the
swollen choroid. As the hexagonal cells are very
speedily destroyed, the vessels of the choroid will be
seen to be intensely congested, and the fundus of the
affected eye will appear of a bright scarlet colour, the
cells of the stroma being either at once broken up and
removed, or else the congestion so great, that the
vascular network entirely conceals them.

The invariable result of this acute form of the
disease is total loss of wvision, unless the effusion into
the choroid be speedily relieved. But you may
perhaps ask, Why not then puncture the sclerotic at
once, and allow it to escape in this way? Unless,
however, the opening in the sclerotic were a minute
one, prolapsus of the choroid and detachment of
the retina might easily occur; and if the puncture
were very small, a sufficiently free opening would not
be made to allow the effusion to escape externally,
for the sclerotic being a dense fibrous tissue, the
opening would close up directly it had been made.

Fortunately, inflammation of the choroid seldom
runs so rapid and acute a course as that above de-
seribed ; in fact, these are rare instances of disease,
whereas subacute choroiditisis of very common occur-
rence ; and, as I mentioned to you in a former part of
this lecture, it may terminate either in resolution, or
in the effusion of serum, blood, or lymph, into the
choroid ; or lastly, in suppuration.

It 1s, I believe, impossible to detect serous exudation
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in the choroid with the ophthalmoscope, in the eye of
the native, at any rate in its early stages. Effusions
of this kind probably often occur without displacing
the hexagonal cells; and till these are removed, as I
have often told you, we cannot see what is going on
behind them. There can be no doubt that serum
may be so poured out, and again become absorbed,
without inducing any structural alterations in the
choroid. It seems probable, that under certain cir-
cumstances, the fluid may percolate through the
elastic lamina, and collecting behind the retina, cause
it to become detached from the hexagonal cells; this
condition, however, is of rare occurrence, when
compared with the number of cases of congestion,
and consequent serous exudation, which we meet
with.

Lztravasation of blood into the choroid frequently
occurs in choroiditis, the clots passing through the
same changes as those described in similar affections
of the retina. The effused blood, if poured out in
any quantity, generally collects in patches of various
sizes behind the elastic lamina, and completely hides
the wvessels and pigment-cells of the choroid. The
nervous tissue of the retina, however, can be traced
over the patches, and more particularly the retinal
vessels; these, together with the remains of the
hexagonal cells of the elastic lamina, are sufficient
landmarks to guide us in the determination of the
seat of heemorrhage, and in distinguishing extravasa-
tions of blood into the choroid, from those into the
retina.
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It is not uncommon to meet with cases of sudden
blindness, coming on after severe straining — for
instance, after wviolent vomiting. Thus a man,
perhaps after a night’s debauch, is seized with retch-
ing, and he wakes up in the morning and discovers
that he is blind with one or both eyes. You examine
the eye with the ophthalmoscope, but can detect
nothing abnormal, and in the course of fifteen or
twenty days the patient begins to regain his sight.
The most probable cause of an attack of this kind 1s
the rupture of one or more of the vessels of the
choroid, and the effusion of blood into its substance.
We are frequently unable to see the clot, on account
of the cells of the elastie lamina, but we know from
analogy, and also from observations made on Euro-
peans, that effusions of blood into the choroid do take
place under these circumstances. Such extravasations
usually become absorbed very rapidly, and unless of
considerable size, and immediately in the axis of
vision, are not likely to lead to permanent impairment
of sight. Ifthe hamorrhage has been very extensive,
the elastic lamina may be broken through, and the
effused blood may tear down the retina, inflicting of
course irreparable injury upon its delicate structure.

Haemorrhage into the choroid often oceurs in con-
sequence of an injury or blow on the eye. Attention to
the history of the case, and to the ophthalmoscopic ap-
pearances, will insure a correct diagnosis ; and provided
there is no lesion of the retina, or great injury done
to the choroid, directly in the axis of vision, you may
venture on a favourable prognosis. Should the




LECTURE VIII. 185

h@morrhage, however, be extensive, it is probable
that serions damage will be done to the struc-
ture of the choroid, and very possibly a portion of
it may be detached from the sclerotic; in which case,
the lens and vitreous will most likely degenerate,
and ultimately become hazy. You may be consulted
as to the probable effect which a lesion of this kind is
likely to exercise upon the patient’s future prospects,
and I believe you may safely remove all fears lest the
injured eye should prove a source of impairment to the
sound one, through sympathy, provided there is no
foreign body present to complicate the case; for it is
a matter of experience, that a blow or wound, which
has even so far injured the choroid as to induce de-
generation of the lens and vitreous, does not set up
diseased action in the other eye; and a patient, under
these circumstances, may safely continue his work,
without fear of any ill consequences, so far as the
uninjured eye is concerned.

The formation of Iymph in the choroid is by no
means an uncommon result of inflammation; for-
tunately, however, in the majority of instances, it is
re-absorbed. It usually appears as a light, whitish-
brown streak, external to, and following the course of
the larger choroidal vessels, but here and there ac-
cumulating in nodules, like those noticed in iritis;
while in this condition it may be entirely removed by
absorption. Should the lymph become organized, it
gives rise, as in other situations, to white-looking
patches, which may be distinctly seen with the oph-
thalmoscope ; their position may be ascertained by
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reference to the vessels of the retina, and the remains
of the hexagonal cells, both of which must be anterior
to the exudation. The retinal vessels form a particu-
larly good landmark: as they cross over the white
patch, they are thrown out into bold relief, showing
that the effusion is not in the retina, but in some
of the structures posterior to it. It may be a matter
of doubt, however, as to whether these appearances
are due to plastic exudation, or to detachment of the
choroid from the sclerotie, or to atrophy; and the
distinction is one of importance in a practical point of
view, as a judicious course of treatment may do much
to facilitate the absorption of effused lymph, whereas
1t would be useless in detachment or atrophy of the
choroid. In the latter form of disease, if the atrophy
be partial, the affected portions of the choroid will
appear of a dirty brown colour, in consequence of the
remains of the choroidal pigment adhering to the
sclerotic ; in the majority of cases, a few choroidal
vessels will be seen coursing over the parts; and
lastly, the margins of the atrophied spots are usually
marked by a border of black pigment. If the atrophy
be general, the hazy lens and vitreous, together with
the symptoms to be presently noticed as characteristic
of this form of disease, will at once remove all doubt
from your mind as to its nature. In the case of de-
tachment, the choroid may be seen, either bent back,
or else floating about in the vitreous; with the bino-
cular ophthalmoscope the sides of the torn structures
may be distinctly defined, and through the rent,
the glistening whiteness of the sclerotic will be very
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apparent, some shreds of pigment usually remaining
attached to it.

Plastic exudations, besides forming patches in the
choroid, almost always follow the course of the larger
vessels, which become lined by a border of whitish
organized lymph; and it is not uncommon to find
the fundus of the eye presenting the appearance of a
very fine silver gauze, stretched out behind the retina,
through which the vessels of the choroid appear like
silver cords. This condition is occasioned by the
presence of a thin layer of organized lymph, situated
posteriorly to the elastic lamina, and by the exudation
external to the walls of the choroidal vessels having
become organized, so as to form a white envelope
round them.

We have lately had a very marked instance of this
kind attending the Hospital. The patient, Marum,
came under our notice on the 16th December; he was
apparently a strong and healthy individual, but had
suffered from gradual loss of sight for the past ten
months, with an occasional aching pain in the eye,
extending over the temple. His sight had become so
far impaired, that he could no longer continue his
employment as a shopkeeper. I found the tension of
both eye-balls slightly increased ; there was no conges-
tion of the conjunctiva or sclerotic, and the external ap-
pearance of the eye-ball was healthy. The pupil took a
long time to dilate after atropine had been applied to
the eye, and this circumstance, alone, led me to suppose
that there was disease of the choroid. With the
ophthalmoscope, I found the deep parts presented
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very much the appearances described above, as of a
silver gauze, behind which the enveloped vessels of
the choroid eould be seen. As the disease, in this case,
had been steadily progressing for months, I did not
expect the patient would derive much benefit from
treatment, more particularly as there was no history
of syphilis; I ordered him, however, iodide of potas-
sium, and subsequently bichloride of mercury ; issues
were also opened in the temples. As the patient
did not improve under this treatment, after pursuing
it for two months, and as his general health was re-
markably good, I discontinued all medicines for a
time ; but by a prolonged use of bromide of potassium,
I hope, if not to improve the man’s sight, at any rate
to stop the progress of the disease. I have some-
times seen these plastic exudations in the choroid en-
tirely disappear under the influence of appropriate
remedies, especially among young and robust people,
and where the lymph has not become fully organized.

Suppuration of the choroid may follow inflammation ;
in fact, from constitutional or other causes, the effused
lymph, in place of becoming organized, may degenerate
into pus, and the suppurating process, having been
once established, 1s almost certain to terminate in the
destruction of the eye. These changes in the choroid
cannot be observed with the ophthalmoscope, as the
lens and vitreous always become so opaque, prior to
the commencement of suppuration, that it is im-
possible to observe the changes going on behind them.
The symptoms, however, of increased pain and tension
of the eye-ball, and the appearance of pus in the an-
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terior chamber, speedily furnish unmistakable signs of
the nature of the disease.

It sometimes happens that fwbercular wmatter is
formed in the choroid. It is generally found amongst
persons of a serofulous diathesis, or those actually suffer-
ing from phthisis, and it 1s usually supposed, that the
accompanying impairment of vision is due to an anzemic
state of the retina. Tf, however, a patient’s eye be
examined under these circumstances with the ophthal-
moscope, patches of rough tubercular matter will be
seen ; they generally appear near the ora serrata, and
as they gradually increase in size, they push the pig-
ment-cells of the choroid on one side; their out-
line is consequently marked by a border of black pig-
ment, and their raised and uneven surface can hardly
be mistaken for any other condition of the parts. As
the disease advances, the funetions of the choroid be-
come impaired, and the vitreous passes into an opaque
condition, rendering all further changes in the strue-
tures posterior to it very indistinct. It does not appear
that the tubercular masses themselves excite irritation
in the choroid, nor do they induce any pain in the eye.
The impairment of vision, noticed in these cases, is not
directly due to the tuberculous exudation, but to the
disseminated disease of the choroidal vessels ; the walls
of which will be found infiltrated with earthy matter,
causing atony of the ciliary muscle, and a hazy state
of the vitreous. No doubt, if the tubercular matter
were formed directly in the axis of vision, it would,
by displacing the retina, destroy its functions to some
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extent; but it does not often happen that it is situ-
ated in this particular spot, and econsequently, as
above stated, it is seldom the immediale cause of loss
of sight.

In this form of disease, I need hardly say, that our
first object will be, if possible, to arrest the formation
of tubercle, and we may even hope for the removal of
that already existing in the choroid, if we can place
the patient in an advantageous position as regards
pure air, exercise, and generous living ; but these are
just the very things which it is so difficult to enforce
among native patients, and without them, no amount
of cod-liver oil, or anything else that I know of, will
be of the slightest service towards relieving the dia-
thesis and the accompanying choroiditis.

General atrophy of the choroid, as distinguished from
the partial form, may followinflammation, or the disease
may gradually come on without any such exciting cause.
However induced, the calibre of the choroidal vessels
gradually diminishes, and they ultimately dwindle
away to mere threads. The fundus of the eye then
presents a dingy, brownish hue ; for, as the vascular
supply gradually diminishes, the other structures of
the choroid degenerate, and the material, from the dis-
integrated pigment-cells of the stroma, is left attached
to the inner surface of the sclerotic; it is the light
reflected from this discoloured surface, which occasions
the dirty brown tint above noticed. General atrophy
of the choroid cannot, however, be traced with the
ophthalmoscope up to this stage of the disease, but 1s
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only to be detected on post-mortem examination ; for if
the choroid has become altogether atrophied, the lens
and vitreous will be so far altered in character as en-
tirely to conceal the fundus of the eye.

Atrophy, however, may occur iz patches, following
choroiditis disseminata ; in which case the appearances
above described will be limited to the degenerated por-
tions of the choroid, and may be distinctly traced by
the aid of the ophthalmoscope. Fig. 2, Plate IX. 1s
drawn from the eye of a patient suffering from this
form of disease.

Kally Doss, aged forty, applied for-relief at the
Hospital on the 6th of January, 186G5. He was a
strong, healthy-looking man, by occupation a baker
at Benares. He stated that he had perfectly good
vision up to within the last eighteen months, when
he began to suffer from pain in the eye-balls; he attri-
buted this to overwork. He soon discovered that he
was growing short-sighted, and that the impairment
of vision was much increased after a hard day’s work.
In the course of a few months, these symptoms became
so much augmented as to give him great uneasiness,
and if he attempted to use his eyes, he suffered from
an aching pain extending to the temples, and also
from some intolerance of light. The loss of vision
has been very gradual; at present, he can just dis-
tinguish a person’s features with the right eye, but
with the left, he can only see the shadows of opaque ob-
jects held between him and the light; the tension of
both eye-balls is normal ; the pupils being dilated, the
lens appears opaque. It was on this last account
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especially, that he had come to me; he belicved the
disease he was suffering from to be simply cataract,
and that its removal would restore his sight. With
- the ophthalmoscope, however, I discovered that the
optic disc of the left eye was of normal size and colour,
the calibre of the retinal vessels was diminished, and
the choroid presented the appearance shown in Fig. 2,
Plate IX., the dark patches being the atrophied
structure, with spots of pigment scattered over it.
A few retinal vessels could be seen coursing over the
choroid.

Patches of atrophied tissue may remain stationary
for months and years, without the disease progressing
further, or involving other portions of the choroid;
but, of course, it is impossible to hope for any improve-
ment from treatment in a case of this kind, though
much may be done towards preserving that portion of
the choroid which is in a comparatively healthy state,
and thus preventing the patient from becoming com-
pletely blind.










LECTURE IX.

Diseases of the Choroid resumed. Tiger-striped Retina. Selero-
choroiditis Posterior, Stationary and Progressive Forms., Results.
Staphyloma of the Optlic Disc,

IN my last lecture, T described the symptoms and
treatment of some of the more marked diseases of
the choroid, and, as you may remember, I divided
hyperemia of its vessels into two kinds: the passive,
a common affection, unaccompanied with pain or any
prominent symptoms, but nevertheless, gradually
leading to degenerative changes in the dioptric media;
and active hypersemia, which is the first stage of in-
flammation. We saw that choroiditis may give rise to
serous or sanguineous eflusions, to the formation of
lymph or pus'in the. choroid, or to atrophy of the
nervous structures, the lens and vitreous at length
becoming opaque, and preventing our observing any
of the subsequent changes which take place.

Either one or all of the above lesions may arise
from the effects of inherited syphilis, and this you
should bear in mind ; for if the disease be detected in
time, before the degenerative changes have run their
course, they may almost always be checked by the
use of appropriate remedies. It would be useless

0
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entering again upon a description of the treatment to
be employed in cases of this kind ; this I have already
done in my third lecture, when giving an account
of some of the more important of these syphilitie
degenerations. In my last, I described the ophthal-
moscopic appearances of the fundus of the eye, when
affected with syphilitic choroiditis; and I shall now
only add that, whether the constitutional disease be
primary or inherited, the local changes will be pre-
cisely similar; in the latter case, however, they
usually appear soon after birth, or at any rate before
the patient has reached the age of sixteen, which
could not well happen if the disease had been the
result of primary infection.

Before leaving this subject, I may briefly refer to
an affection of the choroid, which, in its progress, in-
volves the retina ; it has been described and ficured
by Liebreich as the figer-striped retina. He says it is
most commonly met with among the offspring of
persons nearly related to one another; but this can
hardly be the cause of the disease among the natives
of India, as they are most scrupulous in observing the
restrictions they place upon the intermarriage of rela-
tives, and yet 1 have seen some twelve or fifteen in-
stances of the tiger-striped retina among my native
patients within twelve months. Free colouring
matter from the blood may be deposited in the
retina, giving rise to the formation of black, irregular-
shaped bodies in its substance, and ultimately to
atrophy of its nervous structure; but these cases are not
to be confounded with those now under consideration.
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In all the instances of genuine tiger-striped retina
which T have seen, there has been a distinct history
of impairment of vision, commencing soon after birth,
but not, probably, sufficiently marked to attract much
attention in early life ; nevertheless, if careful inquiries
be made, the defect of vision may usually be traced
back to infancy. I am disposed to look upon the
disease as a result of inherited syphilis. I have never
been able to refer these symptoms to the effects of any
of the so-called inflammatory changes; the disecase
seems to me to be one of a degenerative character,
progressing very slowly, and often becoming station-
ary for years. The only facts, which, in my mind, are
opposed to this view of its relation to syphilis are,
that I have not noticed the notched teeth, nor have I
seen the affection in more than one member of a
family ; and lastly, the disease does not seem to be
influenced in the least by a specific, or any other
mode of treatment with which I am acquainted.

As I have before stated, the tiger-striped retina 1is
a disease which commences in early life, although it
may not be noticed till after the patient has reached
the age of manhood. It runs its course without the
slightest pain, and the external appearance of the
affected eye is probably healthy, the symptoms usually
complained of being a gradual loss of sight, most
marked after sunset. The field of vision becomes
much contracted, and ultimately the patient’s sight is
almost lost ; notwithstanding this, the iris may re-
main healthy, the pupil dilating and contracting
freely, and the dioptric media continue transparent.

o 2
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On examining the eye with the ophthalmoscope in
childhood, that is, in the early stages of the disease,
the optic disc and retinal vessels appear of normal
size ; the retina is more or less edematous, and the
superficial and deep layers of the choroidal vessels are
congested ; thisis particularly the case towards the ora
serrata, and in this situation, minute dots of colouring
matter, like that contained in the hexagonal and pig-
ment-cells of the choroid, may be seen from the com-
mencement of the disease. These spots of pigmentary
matter appear to gmw’,- spreading out their roots
among the nervous elements of the retina ; but before
they have become developed to any considerable ex-
tent, further changes may be observed in the stroma
of the choroid: it becomes atrophied, and the ecir-
cumference of the optic dise is consequently flattened ;
the calibre of the choroidal vessels is contracted, but
their channels are not occluded, so that the dioptric
media remain transparent.

‘While these changes are going on in the choroid,
the black pigment-spots continue to grow in the retina,
pushing its nervous elements on one side,and spreading
gradually from the periphery to the axis of the eye;
the retinal vessels become atrophied, and ultimately,
when the patient has nearly lost his sight, the eye pre-
sents the following appearances: Optic dise of normal
size,and of a pale rose colour, not particularly depressed
in its centre, but looking flat, and no choroidal margin
to be seen; retinal vessels dwindled away to mere
threads, extending probably only a short distance
beyond the margin of the disc; the fundus of the eye
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has a mottled, yellowish appearance, and is covered
with a number of black, spider-shaped bodies ; these are
particularly distinet towards the ora serrata.

I do not remember to have met with a case, in
which a person, under forty years of age, has been
rendered completely blind from the effects of this
form of disease; it usually takes years to advance
from the stage characterized by the symptoms of
hemeralopia to that of general impairment of vision ;
but its progress, though slow, is sure. I have tried
every means to stop it, but have never succeeded
in doing so; the atrophy of the choroidal stroma,
and the growth of the pigmentary deposits in the
retina, continuing in spite of our best efforts. We
must therefore give an unfavourable prognosis to
patients suffering from this disease; we may console
them with the fact, that its development will be slow,
and may possibly be arrested by nature for several
years at any stage of its progress; but beyond this,
no reasonable hope can be entertained of improvement,
much less of recovery.

It appears, therefore, that the affection known as
the tiger-striped retina, commences either as a con-
genital defect, or from some form of inherited
dyscrasia, which subsequently induces permanent
disease of the choroid and retina. In the majority of
those cases which have come under my notice, syphilis
appears to have been at the root of the evil, the effects
of which, beginning in the cellular structure of the
choroid, continue, till fatty degeneration and atrophy
of the stroma supervene. The accumulation of
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pigment in the retina is composed of a material
similar in its nature to that contained in the cells of
the stroma and elastic lamina; it does not appear to
destroy or replace the nervous elements of the retina,
but to take root and grow in it, pushing its elements
on one side.

As these changes approach the axis of vision,
they of course cause permanent injury fo the
retina, and consequently loss of sight. In a case
which I had an opportunity of examining after death,
a short time since, I was struck with the healthy
condition of the yet remaining nervous elements.
There does not appear to me to be any evidence of the
pigmentary matter passing from the choroid into the
retina; on the other hand, the coloured cells of the
stroma are the very first elements that suffer; the
elastic lamina becomes thickened, not from increased
growth, but from the remains of the hexagonal and
choroidal cells which become incorporated with it,
thus augmenting its thickness, and causing it to
assume a brownish-yellow colour. It is upon this
substance that the black pigment growths are formed,
which produce the appearance that has given rise to
the name of the tiger-striped retina. There can be no
doubt that, in some cases of choroiditis, the elastic
lamina is destroyed, and the colouring matter of the
choroidal stroma is to be found among the elements
of the retina; but instances of this deseription are
distinct in their symptoms and progress from those of
the tiger-striped affection. The peculiar colour of the
fundus of the eye in this complaint, certainly does put
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one in mind of a tiger’s skin, though I never saw a
tiger with star-shaped spots over his body. I am not,
however, disposed to quarrel with this designation, 1t
is far more apt than many others of a similar kind,
and the appearance, being compared to something
with which you are familiar, is more likely to make a
lasting impression on your minds.

I must now pass on to consider, briefly, another
important affection of these parts, known as sclero-
chorovditis posterior, or staphyloma sclerotice posticum.
I cannot do better than quote a passage from Carter’s
translation of Zander, page 179, on this subject.

“ The recognition of this disease, so common as to
be the cause of four hundred and twenty cases of
amblyopia in a thousand, is so far easy, according to
Von Grife, that the observer has usually to direct his
attention only to the entrance of the optic nerve.

“ He will there remark a white figure inclosing the
outer margin of the nerve. In the early stages this
figure is sickle-shaped, its concave margin in a certain
degree coincident with the margin of the nerve-disc,
while its convex margin looks towards the posterior
pole of the eyeball. As the disease progresses, the
white figure continually increases, so that its outer
border extends farther from the nerve, and the whole
patch changes its sickle-shaped outline in various
ways; sometimes extending itself outwardly, and
assuming the aspect of a horizontal band proceeding
from the papilla; sometimes spreading upwards and
downwards, and appearing as a white figure of very
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variable outline surrounding the outer border of the
nerve, and separated from the surrounding fundus by

an angular and indented margin. Lastly, the degene- °

ration may also encircle the inner side of the nerve-
entrance, so that the latter appears as an island
inclosed in a white or sometimes a bright green
coloured surface, the outer part of which, however, is
always more developed and broader than the inner.
The light reflected from the diseased surface exceeds
every other ocular reflex in its intensity, and is much
brighter and whiter than that from the optic nerve;
so that the latter appears comparatively less illumi-
nated, and of a dull grey or reddish tint.”

“ The retinal vessels can be distinguished upon the
white diseased surface more clearly than in the normal
state; and, since the observer can perceive even the
finest branches, it is very easy considerably to over-
estimate the actually existing hyperzmia of the
retina. Another error dependent upon the illumina-
tion is, that the retinal vessels appear to vanish at the
periphery of the white figure, and to be lost either in
the deeper parts of the textures or in the accumula-
tions of pigment, an error depending upon the fact
that the vessels become less evident as they pass over
to a darker background.”

The above description of sclero-choroiditis posterior,
as observed in the eye of the European, does mot
exactly apply to the native of India. The degenera-
tive changes described, around the whole or a portion
of the optic disc, doubtless occur; but in their early
stages, when it is niost important to recognise them,
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the alteration in the pigmentation of the affected part
is often very slight indeed. The disease may in fact
run its course, ending in fluidity of the vitreous and
detachment of the retina, without the affected portion
of the choroid losing its dark colour; consequently, it
1s difficult, at times, to discover the existence of sclero-
choroiditis in the eye of the native, and you will have
to examine the part most minutely in order to detect
it in its early stages.

Cases of sclero-choroiditis may be divided into two
classes ; in the first, may be placed those in which
the disease is sfafionary, and in the second, those in
which 1t 1s advancing.

In the former, the patient suffers more or less from
myopia, which may not have been noticed until he
reached the age of twelve or fifteen years. I have
seen several cases in which the defective vision was
first discovered upon a boy's attempting to decipher
words or figures on a black-board, at a distance of
thirty or forty feet, or in some such way ; his fellow-
students could probably readily make them out, but
they appeared hazy and ill-defined to him, unless he
went up to within a few yards of the board. He
may never have suffered from any pain in the eyes,
and upon a casual examination, they appear, to be
perfectly lLealthy, and with the exception of the
myopia, there is no obvious impairment of vision.
The eyeball, perhaps, is rather more prominent than
usual, but this 1s not a constant symptom, and 1is un-
important as a means of diagnosis. If you examine
the eye with the ophthalmoscope, in a well-marked
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instance of this kind, you will be struck by the appear-
ance of the optic dise, which seems to be distorted in
shape and altered in size, while the retinal vessels are
healthy. On further inspeetion, you may notice, that
at the outer circumference of the dise, the hexagonal
cells have been partially destroyed, and the stroma of
the choroid 1s more or less blanched, so that some of
the rays of light are reflected back from the sclerotie,
the diseased part thus appearing of a light grey
colour; its outer border is well defined by a rim of
black pigment, beyond which, again, the fundus of the
eye appears healthy. In the majority of these cases
the choroid and sclerotic project backwards at this
spot, forming a posterior staphyloma as it is called.®
These appearances are represented in Fig. 3,
Plate IX,

The abnormal condition above described may re-
main stationary for years, and in fact for life;; but on
the other hand, active changes may at any time be
set up, and you should explain this fact to your
patient, informing him, that if the eye begins to
trouble him, if he gets an aching pain over the brow
after exerting it, or if the glare of the sun is felt to be

* Donders considers, that in staphyloma posticum, together with
atrophy of the choroid, an abnormal separation of the two divisions of
the sheath of the optic nerve exists. The outer sheath, he states, runs
into the sclerotie, and the inner one envelopes the trunk of the nerve as
far as the choroid; the two are separated by loose connective tissue.
It is, first, the inner layer bulging backwards, together with atrophy of
the choroid, that give rise to the symptoms of staphyloma posticum.
This condition of the parts is congenital, but is increased in after life
by canses which induce congestion of the fundus of the eye.
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particularly dazzling and uncomfortable, the sight
becoming somewhat hazy—that these symptoms indi-
cate advancing mischief, and should be at once at-
tended to. Supposing, however, no such complica-
tions occur, you may content yourself with simply
ordering a pair of concave glasses, to correct the
myopia, and caution your patient particularly not to
overwork his eyes, and to use the cold water douche
at least twice every day. It will be well also to
order him a pair of blue-tinted glasses, which he
should always wear when exposed to the glare of the
sun.

Before deseribing the progressive form of sclero-
choroiditis, I must draw your attention to the fact,
that sometimes a congenital defect exists in the eye
of the following kind: A portion of the choroid,
immediately around the optic disc, and for a variable
extent beyond it, is entirely deficient, so that the
sclerotic is seen as a glittering membrane (like that
noticed by Zander in the eye of the European suffer-
g from sclero-choroiditis), the remainder of the
choroid being of normal appearance. In these cases,
defective vision will probably have been observed
from childhood, but with the ophthalmoscope, several
of the appearances described above as pathognomonic
of sclero-choroiditis, will be wanting-—there is an
entire deficiency of colouring matter, and no marked
line of pigment surrounding the outer rim of the
diseased part. A correct appreciation of the differ-
ences between these abnormal appearances is important,
because, in the case of the simple congenital defect, no
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ulterior consequences are likely to follow, and medical
treatment is utterly useless, which is not the case in
sclero-choroiditis. I shall have an opportunity, on a
future occasion, of explaining to you how it is that
prismatic glasses may sometimes prove serviceable
in cases of this kind, but that beyond this nothing
can be done for the patient.

We may now proceed to consider the symptoms and
treatment of progressive sclero-choroiditis posterior,
A patient suffering from this malady, will tell you,
perhaps, that he has been myopic for some time; he
does not censult you, however, on this account, but
for general impairment of vision, which increases after
over-exerting his eyes. At such times he complains
of an aching pain in the orbit, extending to the
temple, and also of more or less intolerance of light;
the glare of the sun is extremely trying, and induces
not only an uncomfortable aching feeling in the eye,
but also photophobia. He may have suffered from
repeated attacks of this kind, lasting for a month or
six weeks, and then passing off’; reappearing, however,
after unusual exertion of sight, or derangement of
the general health. After each attack the sight
becomes dimmer, till at length all perception of light
18 lost.

If an eye affected in this way, be examined with
the ophthalmoscope in the early stages of the disease,
the fundus appears healthy, with the exception of a
portion surrounding more or less of the dise, where,
usually on the outer side, a patch of choroid will be
observed of a lighter grey colour than normal, the
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vessels of the part being congested, (vide Fig. 1,
Plate X.) The alteration in the colour of this spot
will be most marked near the dise, from thence,
passing through a gradation of shades, it ultimately
merges into that of the normal tissue. Irregular
patches of black pigment will be seen scattered over
the external border of the diseased spot, but the
strongly-marked ring of pigment, pathognomonic of
chronie sclero-choroiditis, is never seen. In fact, the
difference between the two forms of disease consists
in this, that in the progressive affection, owing to the
active changes which are going on in the part, the line
of demarcation between the diseased and sound tissue
has broken down, and the degenerative process is ex-
tending outwards, or more probably in every direction.

As before stated, an attack of this kind may pass
off in the course of a few weeks, but the injury done
to the tissues, during the time it lasts, cannot be
repaired. The process appears to be essentially one
of a degenerative nature, and not inflammatory; at
any rate no lymph is formed, nor does suppuration
ever occur, so far as I am aware; but the stroma of
the choroid, and the corresponding portions of the
sclerotic, pass into a state of fatty degeneration; and
as the latter loses its power of resisting the internal
pressure of the vitreous, a posterior staphyloma is
produced. This condition having once commenced,
at each fresh attack, the protrusion increases in
dimensions, until 1t often becomes of considerable
size.

This aceident, however, 1s by no means the only
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ill effect which is likely to follow selero-choroiditis
posterior; opacity and fluidity of the vitreous, and
detachment of the retina, are unfortunately too fre-
quently the direct result of this form of disease. The
former affection will be recognised at once: on ex-
amining the eye with the ophthalmoscope, a number
of black, flocculent-looking shreds may be noticed
floating in the vitreous; these will be best observed,
as 1 have before explained to you, by the direct
method of examination ; they are to be seen whisking
about in all directions, upon the shghtest move-
ment of the eye, causing the patient the greatest an-
noyance. The state of the choroid may often even
then be observed through the fluid vitreous; if not,
examine the other eye carefully, and the chances are,
that sclero-choroiditis posterior will be detected in it,
and thus we may be able to form a tolerably safe con’
jecture as to the cause of the fluid vitreous in the dis-
eased eye.

During the progress of this affection, detachment of
the retina is likely to take place; for if the staphy-
loma project backwards to any extent, one of two
things must occur: either the retina will be stretched
in following the sinuosities of the choroid, so that it
will be torn across, or else, in bulging backwards into
the staphyloma, it will be dragged away from its at-
tachments, either at the optic foramen, or ora serrata,
or at both. If the dioptric media are sufficiently trans-
parent, we may watch these changes with the ophthal-
moscope ; frequently, however, the vitreous becomes
so hazy that the retina cannot be seen, though we
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may be pretty well assured of its disorganized con-
dition, by the almost complete loss of vision from
which the patient suffers.

It 1s absolutely necessary, therefore, that we should
do all in our power to stop the progress of sclero-
choroiditis in its early stages, in order to prevent the
occurrence of these unfortunate terminations. I have
already described the leading symptoms and ophthal-
moscopic appearances in chronie sclero-choroiditis ; if,
therefore, you find a case presenting these features, and
learn that there has been any recent aggravation of the
symptoms, you should make careful inquiries regarding
the patient’s employment, habits, and general state
of health, with the view of correcting whatever may
be wrong. Very often overwork, or excess in eating
and drinking, are the exciting causes of the attack ;
under any circumstances you must enforce absolute
rest of the eye, and the cold douche should be used
three times a day.

In addition to these general measures, if the patient
is of a bilious temperament, administer an active pur-
zative, and apply two leeches to the temple for three
sonsecutive nights, fomenting the part well afterwards.
T'he patient should be put on low diet, and be kept in
1 dark room, until all symptoms of pain and intole-
-ance of light have passed away ; he may then be per-
mitted to take exercise in the open air, wearing a pair
of blue glasses when exposed to the glare of the sun
or lamp light; but he must not be allowed to resume
1is work, until you find that the congestion of the
:horoid has completely disappeared. In by far the
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larger number of instances, however, met with in this
country, the patients will be found to be anzmic
subjects, in which case, attention to the state of the
bowels, together with the cold douche and rest, will
be the chief curative means at our disposal. Leeches
must never be used under these circumstances, but an
issue should be opened in the skin of the temple. A
plain, non-stimulating, but generous diet should be
enjoined, and the general health improved in every
possible way, not overlooking regular exercise. To
keep'the eyes at rest, a pad of cotton-wool, retained
in, its place by a light bandage, may be worn with
advantage for several hours during the day; in fact,
the longer a covering of this deseription is kept over
them the better, unless it produce a heated and uneasy
sensation in the part, when it should be discontinued
for a time. By a judicious plan of treatment of this
kind, the symptoms indicating active changes in the
choroid will gradually subside, and the patient may
then be allowed to use his eyes, though he cannot be
too careful not to strain them. If these precautions
are strictly observed, we may with confidence hope
to preserve our patient’s sight ; taking care, whenever
the uneasiness or pain in the eyes returns, to have
recourse to a plan of treatment similar to that above
described, so as to prevent the destructive changes,
which follow each attack, from making further pro-
gress,

If the vitreous has already become fluid, and the
black shreds which float in it are annoying to the
patient, an issue should be kept open in the temple
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for a month or six weeks, and his general health care-
fully attended to; the cold-water douche and rest
being also employed. Lastly, if the retina has be-
come detached in the progress of this disease, no hope
of permanent amendment can be entertained ; but if
only one eye is affected, you may endeavour to save
the other one, by adopting some such plan of treat-
ment as that I have above recommended.

Staphyloma of the optic dise 1s occasionally met with
as an uncomplicated affection. Von Griife says, “That
in the present state of our knowledge, the lesion of
the optic nerve alone is no longer to be considered as
defining glaucoma, because in a series of cases it has
a pathogenesis quite foreign to glaucoma.” As an
illustration of the accuracy of this statement, I may
refer to a case now under observation, among the out-
patients of this Hospital.

Shreenauth Mullick, aged fifty, applied to me on
the 4th of January, 18G5, for a certificate ; he stated,
that with the right eye he could scarcely see at all,
and that as the left one was becoming dim, he was
afraid he should lose the sight in it also, if he con-
tinued to work any longer as a writer. On question-
ing him, I discovered that twelve years ago he had
been under the care of Dr. Martin; he was then suf-
fering from gradual loss of vision in the right eye,
attended with pain in the head, but not in the
eye-ball ; he was bled and took mercurials, after which
the pain speedily left him and has never returned,
but the sight was gradually lost. He has done his

P
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work regularly, as a writer in a Government office,
ever since, the affected eye being now in precisely the
same condition as it was twelve years ago. Within
the last six months, the left eye has begun to grow
dim. On examining it, I found a cataract forming,
but in other respects it was perfectly healthy. The
tension of the right eye was normal, the iris healthy,
and the dioptric media clear; but the optic disc was
of a perfectly white colour, and deeply cupped, the
sides of the depression being perpendicular, so that
the vessels, after entering through the dise, appeared
lost on its sides, and again became visible as they
bent over its margin; they seemed healthy and of
normal colour. The nervous tissue of the retina was
opaque, and in some places evidently atrophied, but
beyond this, the white appearance, and deep depres-
sion or retraction of the dise, were the only marked
features of disease. In this case, there was not a
single symptom of glaucoma present, beyond the
cupping of the optic disc ; and from the man’s history,
we may, [ think, conclude that this condition of the
papilla had existed for some twelve years. It was
impossible to discover the cause of these changes:
whether the atrophy occurred first, and subsequently
the cupping of the dise, I am unable to say; but the
appearance of the part led me to suppose, that
rupture of the fibres of the optic nerve had occurred
in consequence of the staphyloma of the cribriform
fascia. It is evident from the fact of the tension of
the globe being normal, that intra-ocular pressure was
not the immediate cause of the cupping of the dise;
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and from the transparent state of the dioptric media,
the healthy condition of the choroid, and the entire
absence of the proper symptoms of glancoma, we are,
I think, quite warranted in stating, that whatever the
pathology of the disease may have been, the process
which ordinarily induces glaucoma had nothing to do
with it.
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Mode of Registering the Tension of the Eye. Investigation of the
Nature and Cause of Gloucoma, General History and Symploms.
Ophthalmoscopic Appearances. Treatment by [ridectomy. Details
of the Operation. Iridectomy in other Affections,

In this lecture I shall endeavour to give you a short
account of the symptoms and treatment of Glaucema ;
but before doing so, I must request your attention to
Mr. Bowman’s method of determining the fension of
the eye-ball. The patient is directed to close the lids
of the eye under examination, the surgeon then places
the tip of one forefinger on the outer part of the
eye-ball, exerting gentle pressure on the opposite side
of the glohe with the other finger; the amount of
resistance offered indicates the degree of tension. In
its healthy state, the globe can be easily dimpled, but
in chronic glancoma it becomes of stony hardness.
Mr. Bowman remarks :*—

“I have found it possible, and practically useful,
to distinguish nine degrees of tension, and for con-
venience and accuracy of note-taking, have designated
them by special signs. The degrees may be thus
exhibited :

* See Report of a Paper read at the Meeting of the British Medical
Association, Aug. 5th, 1862. British Medical Jowrnal, vol. ii. p. 378.
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“T. represents fension, T. N. normal tension. The
interrogative (?), marks a doubf, which in such matters
we must often be content with. The numerals follow-
ing the letter T, on the same line, indicate the degree
of increased tension ; or if the T be preceded by —,
of diminished tension, as further explained below.
Thus :—

T. 3. Third degree, or extreme fension. The fingers
cannot dimple the eye by firm pressure.

T. 2. Second degree, or considerable tension. The
fingers can slightly impress the coats.

T. 1. First degree, slight but positive increase of
tension.

T. 1.? Doubtful if tension increased.

T. n. Tension normal,

— T. 1.7 Doubtful if tension be less than natural.

— T. 1. First degree of reduced tension. Slight
but positive reduction of tension.

— T. 2.) Buccessive degrees of reduced tension, short

~T. 8.5 of such considerable softness of the eye as
allows the finger to sink in the coats. It is less easy
to define these by words.

“In common practice, some of these may be re-
garded as refinements; but, in accurate note taking,
where the nature and course of various diseases of the
globe are under investigation, I have found them
highly serviceable, and they have as much precision
as perhaps is attainable or desirable. It is also to be
borne in mind that the normal tension has a certain
range or variety in persons of different age, build, or
temperament ; and according to varying temporary
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states of system, as regards emptiness and reple-
tion.”’*

In a former lecture, I noticed the appearances
which the excavated oplic dise presents when examined
by the ophthalmoscope, and I then remarked, that
this abnormal condition may arise from various causes.

First, from congenital defect; in which case the
circumference of the excavation may not include the
whole of the papilla.

Secondly, from atrophy of the nerve and retraction
of the dise, the sides of the excavation sloping
gradually downwards from the circumference to the
centre of the papilla; the atrophied retinal vessels
may be seen crossing over the dise.

Thirdly, the excavation is said to arise from the
disc being thrust back by inereased intra-ocular
pressure. In this case, the whole of the dise is involved,
and the retinal vessels are apparently interrupted in
their course over it: they seem to terminate in small
hook-like processes at its circumference, as shown in
Plate X, Fig. 2 ; and on crossing the dise, they ap-
pear, not only on a plane posterior to the retina, but
also situated either above or below their continuation
at the margin of the papilla.

It 1s this latter form of excavation which 1s com-
monly supposed to be characteristic of glaucoma, and

* In employing these signs in the present lectures and elsewhere,
I have found it more convenient to write T+ 1 for T. 1., T—1 for —T. 1.,
and so on.
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on this subject I have a few observations to offer.
‘When describing the appearance of the fundus of the
eye in acute choroiditis, with effusion behind the
elastic lamina, I mentioned that the disc looked as
though excavated, from its choroidal margin being
thrust forwards; and if the effusion lead to hyper-
trophy of the choroid, this appearance of the papilla
will become permanent. Under these circumstances,
the vessels, as they cross the dise, are really in their
normal position, but beyond its margin are pushed
forwards by the effusion hehind the elastic lamina. It
occurred to me, that a similar condition of the parts
might account for the appearances in glaucoma.
I by no means deny that in many chronic cases of
that malady, the lamina cribrosa does protrude back-
wards ; but I believe, that in most of these instances
that defect arises from congenital malformation of
the part, the glaucomatous hardness of the globe
being a subsequent affection, due, in the majority
of cases, either to effusion into, or hypertrophy of
the choroid.

In proceeding to give my reasons for having arrived
at this conclusion, I shall first observe, that in the
early stages of glaucoma, the retinal veins are always
more or less dilated, and generally very tortuous, pre-
senting at times a peculiar beaded appearance, as
shown in Plate X., Fig. 3. The arteries on the
other hand are contracted; but you will especially
notice, that in both sets of vessels a distinet pulsation
is to be seen; should it not already exist in the
arteries, it may be induced by the slightest pressure
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exerted on the globe of the eye. In the next place,
I would request your attention to the results of the
two following experiments.

Lzp, 1.—If you get a white rabbit, and having
given him chloroform, take a syringe with a very fine
needle-pointed nozzle, and filling the instrument with
water, thrust its point through the sclerotic and slowly
turn down the screw of the piston, so as gently to
force the contents of the B}'ringé into the vifreous—in
doing this, you will notice, as the tension of the eye-
ball inecreases from the injected fluid, that the retinal
vessels gradually contract, and ultimately disappear,
in consequence of the circulation through them being
arrested by the intraocular pressure. You may prove
this to be the case, by retaining the nozzle of the
syringe in the eye, so as to keep in the injection,
while the animal is killed by blowing into one of its
jugular veins; then remove the eye-ball, and the
retinal vessels will be found collapsed and bloodless.

There are some other points deserving notice in
connexion with this experiment. If the injection be
gently forced into the vitreous, long before the eye-
ball becomes as tense as it would be in the case of
ordinary glaucoma, the lens will be pushed forward
against the cornea, the iris being jammed between
them. At length, as the pressure increases, the cornea
begins to lose its transparency ; but usually, before it
has become so far opaque as to prevent the fundus
of the eye being seen, one or more of the vessels
of the iris or ciliary processes gives way, and the
anterior chamber becomes filled with blood.
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I would particularly insist, however, on the fact,
that the circulation in the retinal vessels is stopped
by the forcible injection of fluid into the vitreous
chamber ; for, if this be the effect of fluid mechanically
introduced into the vitreous, we can hardly suppose,
that if formed there by hypersecretion, or in any
other way, so as to cause a greatly augmented tension
of the eye-hall, the opposite effect would result, and the
retinal veins become deeply congested, as 1s un-
doubtedly the case in glaucoma. It appears to me,
therefore, that the cause of the increased tension
which always exists in this disease, must be looked
for elsewhere than in the vitreous chamber. I am
convinced that, if sufficient force were exerted in this
direction to thrust back the dense lamina ecribrosa,
the ecirculation of blood through the retinal vessels
would necessarily be stopped; on the other hand, we
know that force exerted external to the vitreous, as
for instance the pressure of the finger on the eye-ball,
will induce an arterial pulse even in the healthy eye,
and this, as I have before mentioned, is one of the
symptoms of glaucoma.

Ezp. 2—1f we inject the choroid only, a train of
phenomena oceur, different from those above deseribed.
It will be necessary to operate either on a horse, or
dog, or some such animal, instead of the rabbit, as the
sclerotic of the latter is very thin, and, the animal
possessing no tapetum, it is difficult to demonstrate
the point under consideration.

Having made preparations for the injection, an
assistant should fill the syringe with a warm solution
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of gelatine coloured with vermilion ; a minute incision
must then be made through the sclerotic, and the
point of the syringe very carefully inserted along its
inner surface for a few lines, so as to enter the choroid,
but not to pass through the elastic lamina ; this point
must be strictly attended to. If the piston of the
syringe be then gently screwed down, so as to force
the injection into the choroid, the eye-ball will become
intensely hard, its tension being as great as in chronie
glaucoma. If the fundus be examined with the oph-
thalmoscope during this proceeding, the circulation in
the retinal vessels is seen to be uninterrupted. Not
a particle of the red fluid injected into the choroid
will be observed in front of the elastic lamina, for
it is entirely hidden by the hexagonal cells. If
the injection be well managed, the choroidal border
of the papilla will be forced forwards, and in the
dog’s eye, the connexion of the retinal vessels at the
margin of the dise will be no longer seen; in fact,
you have as near an approach to the appearance of
the excavated disec of glaucoma as it is possible to
concelive.

To complete the experiment, the mozzle of the
syringe should be retained iz sifu, and the animal
killed by blowing into one of his veins, or dividing
the spinal cord high up in the neck, so as not to lose
any blood ; and the eye-ball having been carefully re-
moved from its socket, the cornea should be slit
through, and the eye allowed to soak in a solution of
chromic acid for two or three days, so as to harden
the tissues. You will then find every particle of the
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injection collected as a diffused mass between the
sclerotic and elastic lamina, extending from the ciliary
body to the optie disc. I need hardly say, consider-
ing the delicacy of the tissues we have to deal with,
that many injections will fail; but the phenomena
above described are exactly those presented, if the
manipulation be successful.

Although, as I before said, I by no means deny the
existence of the cupped disec-in glaucoma, for I have
dissected eyes in which it was present, and many cases
of a similar kind have been recorded ; yet I have grave
doubts as to the soundness of the view which has been
commonly taken of the causes producing it. In the
majority of these instances, the increased intra-ocular
pressure (the supposed mechanical cause of the cupping)
is not due, I believe, to hypersecretion of fluid into
the vitreous, but to serous effusion into, and subse-
quent hypertrophy of the choroid; and this suggests
a very different explanation of the cupped appearance
of the dise, referring it rather to elevation of its cho-
roidal margin, than depression of its centre. But,
whether this is the correct interpretation of the ap-
pearances or not—and it is quite possible that exca-
vation of the disc may take place from pathological
changes which we do not understand — still, the
pressure hypothesis appears to me quite irrecon-
cilable with the results of the foregoing experiments
and observations. For, in the first place, even in the
case of the rabbit, in whose eye there exists in the
normal state a certain depression of the centre of
the dise, no increase of this condition was caused by
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injecting fluid into the vitreous; but its immediate
effect was to stop the circulation of blood in the
retinal vessels. Secondly, pressure capable of thrust-
ing back the dense lamina eribrosa in the human sub-
ject, must, I conceive, by mechanically stretching the
parts, cause the cornea and lens to become so com-
pletely hazy, that the fundus of the eye counld not
possibly be seen. It is true, these structures do be-
come opaque in glaucoma, but this appears to result
from the pressure exerted on the ciliary nerves in their
passage through the choroid, which occasions anges-
thesia, and ultimately degeneration of the laminated
tissue of the cornea.

Leaving these questions in the pathological anatomy
of glaucoma, we must now pass on to consider the
general history and symptoms of the malady. Mr.
Soelberg Wells remarks, that “we may divide cases
of glancoma into two principal classes :—

“ I. Cases attended with inflammatory symptoms.

“II. Cases in which there are apparently no inflam-
matory symptoms present.

“ Glaucoma may exist as a primary disease, or may
complicate a previously existing affection.

“We find that the different varieties of glaucoma
show certain common characteristics, and we may
generally recognise the four following stages :—

“1. A premonitory stage.

“2. A stage in which the glaucoma is fully deve-
loped.

“3. A stage in which quantitative perception of
light has been completely lost for some time.
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“4. A stage in which the eye undergoes glauco-
matous degeneration.”*

I wish, however, to avoid all mention of inflamma-
tory changes in connexion with glaucoma, and I shall
therefore restrict myself to deseribing two forms of
the disease :—

I. Glaucoma, which may run either a rapid or a
more protracted course (active or chronic).

I1. Glaucoma simplex of Donders, the symptoms and
pathology of which are very nearly akin to the above
form of disease.t

Glaucoma seldom attacks a person under forty years
of age. In the first instance the patient complains of
rapidly advancing presbyopia ; he finds, that month
after month, he has to increase the distance between
his eye and the book he may be reading, in order
to see the letters distinctly. The reason of this
is, that the power of accommodation is in a great
measure destroyed by changes going on in the choroid ;
which, though often hardly sufficient to cause any in-
creased tension of the globe, may nevertheless affect
the ciliary nerves, and probably the fibres of the
ciliary muscle, so that it cannot act on the lens,
and render its anterior surface sufficiently convex

¥ (lawcoma, and dts Cure by Iridectomy, by J. Soelberg Wells.
1864, p. 5.

t “This disease was for a long time counsidered as distinct from glan-
coma, with which it was supposed to have nothing in common but the
excavation of the optic nerve. Von Graefe deseribed it first under the
title of * Amaurosis with Excavation of the Optic Nerve,” but he has
now also admitted it into the glancomatous group of diseases.”—
Id., p. 32.
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~ to bring divergent rays of light to a focus on the
retina.

On inquiry, you will probably find that your patient
has suffered from uneasiness, and often from a con-
siderable amount of pain, of a periodic character, situ-
ated over the eyebrow and along the side of the nose.
This pain, which is due to periodic exacerbation of the
choroidal congestion, and consequent augmentation of
the tension of the eye-ball, nusually comes on towards
evening, and lasts for a few hours, the patient’s sight
becoming very misty during the paroxysm. The
degree and character of the pain are uncertain; in
some cases it 1s very intense, while in others it is
trifling. ~ You must be on your guard not to mistake
hemicrania for glaucoma; an anxiety to detect the
latter affection has, to my knowledge, caused an erro-
neous diagnosis of this kind to be made more than
once; and this may readily happen, as in hemicrania
the patient is apt to complain of a darting, shooting
pain in the eye, and the fundus will be found deeply
congested.

Another symptom, often noticed at an early period of
the complaint, is that the patient sees a Za/o surround-
ing the flame of a candle, or any other luminous object
in front of him. The field of vision also becomes
gradually contracted ; but I purposely omit any
further notice of this symptom, because I find it
almost impossible to test a native’s sight in this way.
If you can make your hospital patients fix their eyes
steadily on a black spot, while you place a series of
dots or lines at various distances from it, which they
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can see at the same time as the central spot, you will
accomplish more than I could ever do; for in spite
of all my efforts, the patient invariably follows the
hand with both his eyes, and thus makes 1t impossible
to sketch out an accurate map of his field of vision.®

In the early stages of glaucoma, the fension of the
eye-ball is only slightly increased, and this is most
apparent towards -evening ; subsequently the in-
creased tension becomes permanent, and varies accord-
ing to the stage of the disease from T + 1 to T + 3.
On inspecting the eye, you will probably notice
several enlarged vessels coursing over the sclerotic.
The aqueous appears muddy, rendering the fibres of
the iris indistinet. The state of the puwpil will be
found to vary according to the progress which the
affection has made: at an early stage, it acts slug-
gishly on the stimulus of light, but as the disease
advances, 1t gradually becomes less active, until at
length it remains widely dilated and quite insensible
to light.

On making an ophlhalmoscopic examination, the
vitreous will be discovered to be somewhat hazy, and
the retina hyperseemic, with its veins tortuous and
deeply congested. The arteries in the early stage of
the disease are normal, and subsequently perhaps
slightly contracted ; in both sets of vessels a distinct
pulsation will be noticed, or, if it does not already

% The more simple plan of holding the finger before your face, the
patient being directed to look steadily at vour eve, while you move
your finger about in various directions to test the range of vision, has

equally failed.
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exist in the arteries, it may be induced by slight
pressure with the finger on the eye-ball. The only
change observable in the optic dise at this period
is, that its choroidal margin 1is rather promi-
nent; except in cases complicated by congenital
staphyloma of the papilla, in which, of course, the
excavation will be more marked in consequence of the
bulging backwards of the lamina cribrosa. As the
disease advances, the vessels of the choroid will be
found uniformly congested, but blurred and in-
distinet from effusion into its substance, and from
the hexagonal epithelium not being completely
destroyed.

These symptoms having lasted for a longer or
shorter period—it may be for months or perhaps a
year or two—they all become gradually augmented ;
the tension of the eye-ball increases, and the ciliary
neurosis becomes very intense. The cornea is hazy,
and its sensibility is decidedly diminished, so that it
may be touched by a bit of paper without the patient
being aware of it. The dimness of vision increases,
the pupil is widely dilated, and the lens is apparently
of a green colowr. This last appearance arises from the
lens itself assuming a yellowish hue, while the aqueous
becomes of a bluish tint, the combination causing
the green colour, which at one time was supposed to
be pathognomonic of glaucoma, and gave rise to its
name. '

If now the eye be examined with the ophthalmo-
scope, the cornea and lens remaining sufficiently
transparent to allow of the rays of light reaching its
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fundus, the retinal veins will be seen to be very
tortuous and greatly congested ; they are sometimes
beaded, as represented in Plate X., Fig. 3. The calibre
of the arteries, on the other hand, is contracted, and a
distinet pulsation may be noticed in both sets of
vessels. The fundus of the eye is of a brick-dust
colour, owing to the capillaries of the retina and
choroid being uniformly congested ; and spots of ex-
travasated blood are not uncommonly noticed both
in front and behind the elastic lamina. The choroidal
margin of the optic disc is very prominent, and as
the nervous structure of the papilla becomes atrophied,
the disc appears to be deeply cupped. No doubt in
some cases it is also excavated, that is to say, the
lamina cribrosa protrudes backwards, so as to oceupy
at this part a plane posterior to that of the sclerotic;
this appearance is shown in Plate X., Fig. 2. As the
disease advances, the dioptric media become hazy, and
it is impossible to see the further changes that take
place in the fundus of the eye.

Glaucoma simplex is a very insidious disease. The
patient complains of little or no pain in the eye, and
the only constant symptoms noticed, are the steadily
increasing preshyopia and augmented tension of the
eye-ball, which, though scarcely perceptible at the
commencement of the attack, become, after a few
years, marked features in the case. The changes in
the fundus of the eye progress at an equivalent rate,
and are much the same as those observed in ordinary
glaucoma; and the termination of the disease is
similar, namely, stony hardness of the globe, dilated

Q
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pupil, opaque lens, a hazy anwsthetic condition of the
cornea, and total loss of vision.

With regard to the freatment of glaucoma, there
can be no doubt whatever that iridectomy, if practised
suﬂicienﬂy early, will cure the disease; in the latter
stages, this operation will relieve the pain in the eye,
but of course, if the retina has become atrophied,
iridectomy cannot possibly exercise any restorative
effects as regards the patient’s sight. I had been in
the habit of practising iridectomy prior to 1860; but
in August of that year, my attention was particularly
directed to the subject by an article in the Dublin
Quarterly Journal, which was followed soon afterwards
by a communication from Mr. Bowman, in the
Medical Times for August the 24th, 1860. The dif-
ferences of opinion expressed by the able writers of
these articles, regarding the advantages to be derived
from iridectomy in glaucoma, were so remarkable,
that T was anxious to test the efficacy of the proceed-
ing upon an extended series of cases; and I can now
safely assert from my own experience, that iridectomy
1s not only a safe but a sure means of cure in all cases
of incipient glaucoma, whilst, in chronic cases, it
relieves the tension of the globe, and prevents subse-
quent recurrence of pain in it. In making this
assertion, you must distinetly understand that by
iridectomy I do not simply mean the excision of a
portion of the iris, however large it may be; the
operation consists in the successful removal of a
section of the iris together with its ciliary attach-
ments, and I consider this indispensably necessary for
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the cure of glaucoma. In certain cases of sloughing
ulcers of the cornea, in which iridectomy is recom-
mended, 1t does not appear necessary to detach the
iris ; all that 1s requisite 1s, to remove so much of 1t
as will prevent the secretion of the normal amount of
aqueous, and thus, by diminishing the pressure from
behind, prevent the corneal tissue being stretched, and
ultimately forced into a staphyloma. But in glaucoma,
more than this must be done; I have punctured the
cornea time after time, and allowed the aqueous to
escape, thus relieving the tension of the eye-ball,
without the slightest permanent benefit to the
patient.

I must not, however, omit to mention in this place,
Mr. Hancock’s operation for the division of the ciliary
muscle, which he strongly recommends in cases of
glaucoma. M. Wecker, and many other surgeons,
also speak in the highest praise of this proceeding.
I have divided the ciliary muscle according to Mr.
Hancock’s plan on various occasions, but my ex-
perience of the results of this operation has not been,
at present, sufficient to enable me to offer an opinion
upon its merits. It appears to me, that however
advantageous it may be to divide the muscle, yet the
curative effects which follow this proceeding may,
perhaps, in some degree be accounted for, by the
opening made into the choroid.

Mr. Hancock thus describes his operation in the
Ophthalmic Hospital reports for July, 1860, p. 18 :—
“A Beer's cataract knife is introduced at the outer
and lower margin of the cornea, where it joins the

Qg2
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sclerotica. The point of the knife is pushed obliquely
backwards and downwards, until the fibres of the
sclerotica are divided obliquely for rather more than
one-eighth of an inch; by this incision the ciliary
muscle is divided, whilst if there be any flmd accu-
mulated, it flows by the side of the knife.”

With regard to the method of performing iridec-
tomy, the instruments required will consist of a
Weiss' stop speculum to keep the lids apart, and a
lance-shaped knife, the base of which must be less
than half an inch broad, so as to enable you to make
an incision through the sclerotic. As it 1s not always
advisable to puncture it from the outer side of the
eye, knives with blades of various forms, and having
different degrees of curvature, will also be necessary,
so that you may open the anterior chamber either
from above or to its inner side, as may be most con-
venient. A pair of fine-toothed and curved forceps
will also be required, to withdraw the fold of iris
through the wound, their curvature corresponding
to the situation of the opening made in the sclerotie.
A second and larger pair of toothed forceps will be
necessary to hold the eye-ball steady during the
operation, and lastly, a pair of scissors must be pro-
vided to cut through the iris.

It is advisable to give your patient chloroform when
performing this operation.  If he is kept without his
evening meal the day before, there is little chance of
its producing vomiting ; and it is far better to run
even this risk, than that he should move his head just
as you are about to excise the iris.  You must take
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care, however, that he is fully under the influence of
the chloroform during the operation.

Having rendered the patient completely insensible,
and placed him in the recumbent position on the
operating table, his eye-lids being separated by means
of the spring speculum, (supposing the external part
of the iris 1s to be removed) the surgeon stands behind
him, and taking hold of a fold of the conjunctiva in-
ternal to the cornea with a pair of forceps, so as to
steady the eye-ball, he passes his knife through the
sclerotic into the anterior chamber, at a point close
behind the junction of the cornea and sclerotie, push-
ing the blade on till he has made a free opening in
the tissues. The forceps are then introduced through
the wound, and a fold of the iris carefully laid hold of,
and dragged out of the eye, so as to enable the
surgeon, as Mr. Bowman remarks, “to divide 1t with
a small pair of scissors, on one side of the forceps, from
the pupil to the ciliary border, the forceps pulling it
gently at the same time, so as to ensure this complete
division of it.” “The end held by the forceps is then
torn from its ciliary attachment as far as the angle of
the incision, and even dragged upon a little, so as to
detach it beyond this angle, and then divided with
the scissors close to the angle. The cut end then
retracts into the anterior chamber. The opposite side
of the prolapsed part is then seized, and dealt with in
exactly the same way. No iris should be left in the
angle of the incision.” For my own part, I prefer
cutting through the iris from its pupillary margin to the
ciliary attachment, on either side of the forceps, so as
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to remove a fourth of it, and then dragging the flap of
iris from the ciliary attachment, care being taken that
the flap is completely separated from its connexion
with the rest of the iris. To make sure that its
ciliary attachment and the elastic lamina are broken
through, I usually run a spatula immediately beneath
the sclerotic through the ciliary body, as far backwards
as toa line corresponding with the ora serrata, making
in this way a free passage from the choroid into the
anterior chamber ; but beyond this, I never introduce
an instrument into the eye after iridectomy.

Sometimes the anterior chamber becomes filled with
blood, but it may be allowed to remain there, for it is
rapidly absorbed, and any attempt to get rid of it by
means of a scoop, is likely to set up irritation, without
being followed by any corresponding advantage. It
is well, however, always to have ice at hand, and if
the hwmorrhage appears to be more profuse than
usual, it should be applied to the eye at once. The
only subsequent treatment required, consists in keep-
ing the eye perfectly quiet by means of a cotton pad
and bandage tied over it. Once again, I cannot too
strongly impress upon you, that in iridectomy your
aim must be, not simply to remove a fourth of the
iris, but, in doing so, to drag away its ciliary attach-
ments also, otherwise the operation can succeed only
by accident.

You may ask, perhaps, at what stage of glaucoma
may iridectomy be most advantageously performed ?
Under all circumstances, I would advise you to
operate as soon as you possibly can, the earlier the
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better, for you may thus save your patient’s eyesight,
while you can do no harm, provided the operation 1s
managed with ordinary skill. I have no hesitation
in saying that iridectomy is almost a certain cure, if
performed before the glaucomatous disease has made
such progress as to destroy the function of the retina
or choroid ; and even in advanced cases, where you
cannot expect to restore the sight, the operation may
still relieve the patient from protracted suffering ;
and I need hardly say, that no other method of treat-
ment at present known can afford a reasonable hope
of a like resnlt. I know of only one cause likely to
lead to a failure, and that is, the rupture of some of
the distended blood vessels, either in the choroid or
retina, immediately after the operation. I have never
had a case of this kind in my own practice, but
doubtless such may occur, and you must therefore be
prepared to meet with them occasionally.

Before closing this lecture, I may make a few
remarks upon the advantages to be derived from
iridectomy in other affections of the eye besides glau-
coma ; and first, as regards its use either before or at
the time of ezfracting an opague lens.

Among our Hospital patients, we seldom meet with
cases in which iridectomy can be first performed, to be
followed, after recovery, by extraction : my experience
teaches me that it is useless proposing it, as patients
of that class will not put.up with the delay thus
caused. This objection does not however hold good,
if the iris be excised at the time of the extraction; it
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is then a safe proceeding, and one which should gene-
rally be resorted to. If you determine to combine
iridectomy with extraction, it will be necessary to give
your patient chloroform ; for unless you do so, it is im-
possible to make sure of his passing the third stage of
the operation, without such an amount of straining, as
will almost certainly force out a quantity of vitreous
from the eye. In these cases the upper part of the
iris should be removed, so that the lid may subse-
quently overhang the opening made in it. The ad-
vantages of this proceeding are, that by removing a
portion of the iris, that structure is not bruised when
the lens is pressed through the pupil, and what is of
still greater importance, that we thus take the best
preventive means against cyelitis; for under these
circumstances, if inflammation of the ciliary body
supervenes, there will be a free opening into it, from
which any effused fluid can escape into the anterior
chamber, thus preventing the injurious effects of pres-
sure upon the ciliary vessels and nerves. I think,
therefore, that other cirecumstances being favourable,
iridectomy should be performed in most cases during
the operation of extraction, provided no reason exists
for not administering chloroform, otherwise 1t is
better not to attempt the iridectomy before extracting
the lens.

In some cases of occlusion of the pupil, Von Graefe
states that the eye is prone to become glaucomatous,
and that iridectomy should be insisted on under these
circumstances. I am in the habit of performing this
operation in instances of extensive synechia, even
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when it might be possible to separate the bands of
adhesion without wounding the lens; for, in such
cases, 1f the iris has been much damaged by repeated
attacks of inflammation, it is better that a portion of
the diseased structure should be removed, because,
though the adhesions between it and the lens may be
broken down, fresh attacks of inflammation are very
apt to occur, and the parts return to their former
condition. In operating under these circumstances, it
18 better to remove about one-eighth of the iris in-
stead of a fourth of it, a clear pupil is thus formed,
and any tendency to sub-acute inflammation which
may exist in the eciliary body, 1s prevented.

Lastly, iridectomy may be of essential service in
extensive sloughing ulcers of the correa, especially if
they have not reached its centre, so that the axis of
vision is still clear. Under these circumstances, the
operation not only relieves the tension of the anterior
chamber, and in this way prevents the occurrence of
staphyloma, but the ulcer heals far more rapidly than
it otherwise would. The upper part of the iris should
always, if possible, be the portion removed in affec-
tions of this description.
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Cataract from Constitutional Syphilis, Use of the Ophthalmoscope in
Cases of Cataract, Eaxtraction of the Lens. Results of the Author’s
Experience in India. Advantages of Linear Extraction, Instru-
ments. Management of Complications,

T mENTIONED on a former occasion, that the lenses of
persons affected with syphilis sometimes undergo
degenerative changes, similar to those deseribed in
my third lecture as occurring in the cornea. A
cataract may arise from the effects of inherited vene-
real disease, but it does not generally become developed
till after the adult period of life; it is by no means a
common sequence of primary infecting syphilis, unless
the patient’s constitution has been thoroughly im-
pregnated with the disease, and it may then be a
difficult matter to determine how far the degenerative
changes in the lens are directly due to syphilis, and how
far to inanition engendered by the debilitating effect of
the disease. T have not the slightest doubt however,
that constitutional syphilis occasionally causes changes
in the lens, which lead to its becoming opaque. If
these cases are brought sufficiently early under our
observation, and a long continued and judicious course
of bichloride of mercury and cod-liver oil be employed,
the transparency of the lens may be restored. 1 have
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seen more than one instance of the kind, and think,
that if cavefully sought for, they would prove to be of
more common occurrence than we might otherwise
suppose.

The ophthalmoscope affords us only negative aid in the
diagnosis of these cases, for if the pathological changes
are confined to the lens, the fundus of the eye will
appear healthy. In the early stages of the disease,
light, flocculent-looking patches may be noticed in the
lens, and these gradually increase in size and number
until the whole structure becomes opaque. With the
exception of these syphilitic (and some traumatic)
cases, you will seldom meet with an instance of cata-
ract in which some morbid appearances may not be
observed, either in the choroid or retina: dilatation
of the choroidal vessels, and subsequent atrophy of its
structure, are the pathological alterations most com-
monly met with ; these may arise from senile degenera-
tion, or from other causes such as I have noticed in
a former lecture.

I have before explained to you, that hyperemia of
the choroid, though interfering with the nutrition of
the lens and vitreous, does not necessarily destroy the
functions of the retina; so that although you may
discover opacity of the lens to be complicated with
chronic hyperzmia of the choroid, you may remove
the lens with a fair prospect of the patient’s sight
being considerably improved. If in addition to the
congested capillaries, you find the optic dise abnor-
mally white, or the retinal vessels contracted, you had
better decline to interfere; and this decision will be
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confirmed, if you observe spots of atrophied retina, or
such like changes in the fundus of the eye. It is
surprising how very many instances of this description
you will meet with; and it is simply because they
have not been looked for, and their importance taken
mmto consideration, that so many cases of extraction
have terminated unfavourably, and the operation has
fallen into undeserved disrepute in this country. A
very similar error has rendered the division of the
muscles for strabismus an unpopular proceeding.

But you may wonder how you are to see the deep
structures of the eye through an opaque lens. If the
opacity is so dense in both lenses, as to obstruct the
passage of light to the fundus of the eye, you cannot
of course observe its condition. But in the majority
of cases, one lens becomes affected before the other, so
that you may generally ascertain the state of the
fundus in the eye which is least impaired, and so
form a tolerably safe inference as to the condition of
the other. The patient must invert his eye, and you
may then see the fundus through the margin of the
lens, even when its centre is densely opaque, particu-
larly if the pupil be well dilated with a strong solution
of atropine. A prismatic glass, held in front of the
eye, 1s often of the greatest use i such cases.

The ophthalmoscope, therefore, assists us to distin-
guish cases of opacity of the lens in which we can
advantageously operate, from those in which we could
not hope for a successful issue, although the lens were
extracted and the section healed without any trouble.
Besides investigating the ophthalmoscopie appearances,
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we should of course always inquire as to the presence
of other symptoms contra-indicating extraction, as for
instance, obscure pain over the temple, increased
tension of the globe, or alteration in the condition of
the iris.  The eye, however, may be apparently
healthy, and its fundus, nevertheless, extensively
diseased ; so that an ophthalmoscopic examination
should never be neglected before an operation for the
removal of cataract is attempted.

It was formerly considered a matter of some im-
portance, to ascertain if the cataract were a hard,
mixed, or soft one, in order to decide upon the means
best adapted for its removal. If the ophthalmoscope
assists us in determining this point, it is now seldom
necessary to have recourse to it, as cataracts of all kinds
are, without doubt, best removed from the eye by the
operation called Zinear extraction.

I may lay claim to having been the first surgeon in
this Presidency who had operated for extraction to
any extent prior to 1862 ; and shown that it was not
only a feasible proceeding, but also yielded far better
results than reclination. Dr. Martin, it is true, had
extracted the lens in a few cases ; but he states, that
he and his predecessors did not operate in this way,
being of opinion that it did not give their patients
the best chance of recovery. Until the year 1861, it
appears from my predecessor’s reports that he invari-
ably performed reclination, and it was not until 1862
that he began to extract. But in June, 1861, I had
published a paper in the 14th number of the Zndian
Annals on the subject of extraction, showing that for
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some years prior to this date, I had been in the habit
of extracting the lens with very favourable results.
In the Calcutta Ophthalmic Hospital, under Dr.
Archer’s care, the average number of recoveries after
extraction were about 42 per cent., but then he
operated under peculiar difficulties ; his wards being,
as he describes them, “mere cellars beneath the
- Medical College Hospital, without proper ventilation,
drainage, or light;” and itis a wonder to me that any
of his patients lived in this filthy hole, much less re-
covered from so serious an operation as extraction.
The principal difficulty which we have to contend
against, in successfully performing the operation of
extraction among the natives, arises from their own
imprudence ; for in spite of our best efforts, they will
not submit to the necessary after-treatment.* DBut
beyond this, I have no hesitation in saying, that the
natives of Lower Bengal are more liable to suffer from
an insidious form of cyeclitis after extraction than the
inhabitants of the Upper Provinces. No doubt, in
the case of the patients in the Medical College, this
tendency was augmented by the stinking air they
were compelled to breathe. Diffuse suppuration of
the cornea, moreover, was frequently seen among these
cases, and probably more eyes were lost in this way
after extraction than by cyclitis. Before, therefore,
testing a comparatively new method of removing the

* I shall enter more fully npon the subject of extraction, reclination,
and solution, in a subsequent lecture. The relative advantages and
method of performing these operations are admirably described in
Mzr. Dixon’s work on the eye.
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lens, it seemed very advisable to get my patients into
other wards. This was accomplished on the 1st of
April, 1865, and I am now able to place before you
the result of about a hundred cases of linear extraction
which I have performed during the past nine months.
I propose dividing this period into three parts, and
analysing the results of the operation in each
separately, for the sake of comparison. During the
Jirst period, which extended over two months, they
were as follows :—

Total number of cases, 33. Number cured, 64 per
cent. The mean age of those suffering from hard
cataract was 53 years; of these, 33§ per cent.
recovered.

The mean age of those affected with mixed*® cata-
ract was 47 ; of these, 84 per cent. were cured.

The mean age of those suffering from soft cataract
was 34 ; the whole of these cases recovered.

The average duration of these patients in hospital
was seventeen days.

During the second period, from the 1st of June to
the 19th of October, I operated with Schuft’s knife
and scoop, with the following results :—

Total number of cases operated on, 46.

Number cured, 69°5 per cent.

Of these, 52'9 per cent. were hard cataracts.

82+ ,, ,, mixed cataract.
62: ., , ‘softcataract.

# By a mixed cataract I mean an opaque lens having a hard
nucleus, and outside this a layer of soft lenticular matter.
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The third period extends from the 19th of October
to the present time. I operated on nineteen cases
with a knife and scoop made for me by Messrs. Weiss
and Co.; the results were—

Number of cases operated on, 19; of these 94'7 per
cent. were cured.

Nine cases of hard cataract ; the whole of these
were cured.

Mixed cataract, 10 cases; 90 per cent. cured.

You will observe that the per centage of recoveries
was greater in the second than during the first period.
I attribute this to two causes; first, T had gained ex-
perience in the operation; and secondly, I had then
commenced the practice of excising a portion of the
iris, when operating on cases of hard cataract. To
the first of these causes too much importance cannot
be attached ; i1t would be absurd to expect to be as
successful as we could wish without practice; it is,
however, by no means uncommon to hear of men dis-
carding an operation of this kind, because their first
few cases have mot been as perfect as they had
hoped they might be. With regard to excising
the iris in hard cataract, there can be no doubt
whatever of the advantage of this proceeding; I
shall not, therefore, stop to discuss its merits, but
lay it down as an axiom, that in the majority of cases
of hard cataract, a portion of the iris must be excised,
prior to the removal of the lens by linear extraction.

As I have before remarked, during the first and
second periods above referred to, I had used Schuft’s
knife and scoop. The former, I found, was not broad
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enough at the base to make a fair opening through
the cornea, and it was too long from apex .to base,

frequently transfixing the cornea in
making the necessary incision. The
scoop also was too small, and the
cataract was frequently broken up
in consequence. To rectify these
defects, I ordered the instruments
from Weiss which I now invariably
use. No doubt the number of cases
(19) treated since the 19th of October,
are not sufficiently numerous to en-
able me to form an accurate forecast
as to the ultimate success of the ope-
ration ; nevertheless, 94'7 per cent.
of recoveries, up to the present time,
January, 1866, makes me very san-
guine on this point, particularly as
the latter months of the year are by
no means favourable for extraction.
The instruments required for linear
extraction are a short-bladed triangu-
lar knife (Fig. 7), its base being about
half an 1inch broad, and the dis-
tance from base to apex rather less
than this; secondly, a scoop (Fig. 8),
which should not be quite so broad
as the knife; its extremity must be
hooked and serrated, so as to take a
firm hold of the lens. For the ex-

1
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traction of a hard ecataract, there should be a hole
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through the centre of the scoop, so that the most
convex part of the lens may rest in it. A pair of
forceps will be required to keep the eye-ball steady,
and a second pair to withdraw the fold of iris through
the incision in the cornea ; and lastly, a pair of curved
scissors.™

Before the operation, the patient’s pupil should be
well dilated with atropine ; he is then to be laid on a
convenient table, and placed fully under the influence
of chloroform. The surgeon stands behind his
patient, and a stop speculum having been adjusted,
so as to keep the lids apart, (the right eye being under
operation) the surgeon nips up a fold of conjunctiva
with a pair of forceps, close to the inner margin of
the cornea, and thus keeps the globe steady. With
the other hand he thrusts the knife through the outer
circumference of the cornea, a lhittle anterior to its
junction with the sclerotic, making an incision about
half an inch long. The smaller the opening the more
difficult it is, of course, to get out the lens, but, on
the other hand, there is less chance of prolapse of the
iris than if the incision were a large one.

Before withdrawing the knife from the eye, its
point is to be run into the lens, so that the capsule
may be freely lacerated; and in withdrawing the in-
strument, it is well to drag on the irs a little, so that
the pupil may assume a pear-shaped form, the nar-

* I have requested Messrs. Weiss and Co., Strand, London, to make
up small cases containing a stop speculum, and the instruments
necessary for linear extraction.
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row end being at the section. K If the cataract is a
mized or soft one, as soon as the capsule has been
lacerated, the outer soft lenticular matter gives way,
and the elastic vitreous pushes the nucleus of the lens
forward, so that its anterior surface rests against
the cornea, and the pupil is of course forced open.
Under these circumstances, the curved extremity of
the scoop can be easily passed through the section,
and pushed against the outer circumference of the
lens, which immediately turns on its axis and comes
to rest in the hollow of the scoop; the curved and
serrated edge of the instrument being hooked over
the inner margin of the lens, the latter may then
readily be withdrawn from the eye. It will be neces-
sary, afterwards, to remove any broken pieces of lenti-
cular matter from the anterior chamber with a spoon-
shaped scoop. With regard to the turning of the
lens on its axis, my meaning will be readily under-
stood if a lens be laid on the middle finger of the left
hand, and the scoop gently pressed against one edge,
the thumb being kept against the opposite side of
the lens, to prevent it from slipping away before the
scoop; under these circumstances, the lens will tilt
over on its axis (exactly as it does in the eye) and
come to rest in the hollow of the scoop.

Supposing, however, the lens is a Zlard one, it is
evident that, after its capsule has been lacerated,
there being no soft lenticular matter at its margin,
the vitreous will not be able to force the lens through
the pupil, its bulk being too great to allow of this;
consequently the pupil contracts, and the elastic

R 2
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vitreous forces the lens and iris forwards against the
cornea. The question now arises, How are we to
pass the scoop through the pupil under these eircum-
stances, so as to get the instrument behind the lens?
There are two ways of doing this: a fold of the iris
may be seized, and having been withdrawn through
the section, it may be excised by an assistant ; by this
means the pupil is enlarged, and the scoop can be
pressed against the margin of the lens, and the opera-
tion completed as above described. Or, in place of
excising the iris, if, after puncturing the lens, you see
that the cataract is a hard ome, by very carefully
bending the point of the knife downwards, so as to
catch the margin of the pupil, 1t may be dragged
outwards towards the section, inducing, in fact, a
temporary prolapse of the iris. You will thus have
a large pear-shaped pupil, through which you can
easily pass the scoop and prevent the necessity of
excising the iris. This is an advantage, as you obtain
a clear central pupil in place of a distorted one; for
after the lens has been removed, the pupil may be
restored to its position by means of a spatula.

It often happens that, towards the end of the
operation, the patient begins to regain his conscious-
ness; if this be the case, you must administer more
chloroform, for two reasons—first, you should never
close the eye till you are convinced the iris is perfectly
in sifu, and that there is a clear central pupil; and
secondly, by having the patient well under the influ-
ence of chloroform up to the last moment of the
operation, the sensibility of the part is destroyed, and
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there i1s no involuntary straining, and therefore but
little chance of prolapse of the iris.

‘While performing the operation, you should attend
strictly to the following points:—First, that the
patient is completely under the influence of chloro-
form. Secondly, that the opening in the cornea be
about half an inch long, and that the scoop be passed
steadily and boldly behind the lens. Thirdly, no
lenticular matter should be allowed to remain in the
anterior chamber. As a general rule, it is not advis-
able to operate on both eyes at the same time; our
hospital patients may keep one eye closed for twenty-
four hours, but very few of them will remain in total
darkness for that period; and however dense the
cataract may be in the eye you have not operated on,
the patient can generally see to grope his way about
the ward with it. Nor is it advisable to prevent this;
it does no harm after linear extraction if the patient
moves about, provided the eye operated on is kept
closed. I have performed linear extraction on several
individuals with admirable success, who have imme-
diately afterwards been led away from the Hospital,
and subsequently attended as out-patients.

The after-treatment will depend upon the condition
of the parts. If there is a tendency to prolapse of the
iris, a saturated solution of Calabar bean may with
advantage be dropped into the eye; in the majority of
instances, however, I apply an eight-grain solution of
atropine, and then close the lids, keeping them shut
for twenty-four hours with a compress of cotton wool
and a bandage. At the end of that time, the eye may

B " i
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be examined; the incision should have healed, and
the cornea appear bright and convex ; there will be
little, if any, congestion of the conjunctiva. Under
these circumstances, the bandage, without the com-
press, should be re-applied over the eye that has been
operated on, the other one may be left open. In the
course of a few days the patient may use the eye, a
shade being worn when he is exposed to a bright
light. I allow him full diet, and, in fact, almost
anything he pleases in the way of food, from the day
of the operation, but usually preseribe a dose of castor
oil the morning afterwards, particularly if there is any
pain in the eye. |

The circumstances which may complicate the after-
treatment are principally these :—

1. If the cataract has not been fully developed
at the time of the operation, you may have re-
moved all the opaque portions of the lens, and
yet, on opening the eye next nforning, will dis-
cover that the anterior chamber is full of flocculent
matter, consisting of that portion of the lens which
was probably perfectly transparent the day before, and
therefore not perceptible. Under these circumstances,
the eye may be left alone; the lenticular matter
will be rapidly absorbed, provided there be no inflam-
matory action going on.

2. It may be, that on examining the eye, you find
a portion of hard lenticular matter in the anterior
chamber. It is then advisable at once to re-open the
incision, and remove the offending particle ; if it re-
mains in contact with the iris, it must act as a foreign
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body, setting up irritation and inflammation, and the
sooner it is got rid of the better.

3. It sometimes happens, in withdrawing a hard
lens from the eye, that the epithelium of the posterior
elastic lamina is injured ; in which case the cornea
often assumes a hazy appearance, and at first sight
looks very much as though it were about to suppurate.
You need not fear the result in a case of this kind;
but it is well to keep the pupil dilated with atropine,
as you cannot see what mischief may be going on in
the iris. The cornea, however, in the course of a few
weeks or a month, will regain its transparency, as 1t
does after keratitis.

4. In some cases the uvea is scraped off the iris
during the operation, and often a small amount of
blood exudes into the anterior chamber, so that on
the morning after the operation, you find it full of
dark looking matter, which prevents your seeing the
pupil, or, in fact, the iris. In these cases, apply
a strong solution of atropine to the eye, and
extract of belladonna over the temple, and keep the
lids closed with a pad and bandage, provided there be
no great pain or irritation in the eye; the probability
is, that the patient will do very well.

5. Occasionally, severe inflammation follows the
operation, in which case you must do all in your
power to get the pupil to dilate by the instillation of a
strong solution of atropine, and keep the eye per-
fectly at rest. The subcutaneous injection of morphia
under the skin of the temple will relieve the pain.
With regard to constitutional treatment, you must be
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guided entirely by the circumstances of the case ; one
patient will require leeches and low diet, and another
just the reverse ; in fact, it is impossible to lay down
any definite rules upon this point.

During the last ten years I have operated on a
great many natives suffering from cataract, by extrac-
tion, reclination, and solution; and I have no hesitation
in saying that linear extraction affords them by far the
best chance of recovery. One advantage 1t possesses
over extraction, to surgeons in this country, is, that
the knife need not have that exquisite edge which is
absolutely necessary in extraction, and which cannot
be had in India, unless, indeed, the instruments are
constantly sent home to be set. Furthermore, suppura-
tion of the cornea and cyclitis seldom occur after linear
extraction ; from the day of the operation you may
allow your patient to move about and take his food,
a very important point, for, as you are aware, the
majority of our patients will not touch food or water,
if given them by a stranger. Lastly, chloroform may
always be administered during the operation, for
should the patient vomit afterwards, it does no harm
to the eye.

When I return to this subject in a future lecture, I
shall endeavour to draw a line between those cases of
opacity of the lens in which you should extract, and
those which you should decline to interfere with. You
are aware of the opinion I hold, that, except in cases of
traumatie, congenital, or syphilitic cataract, the lens
does not become opaque, unless there has been some
pre-existing disease of the choroid.
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Disorders of Accommodation, Refraction,and Binocular Vision, Diplopia.

Myopia. Hypermetropia. Preshyopia. Asthenopia—2Motor, and

A ccommodalory, Astigmalism,
Brrore commencing this lecture, I may remark, how
surprisingly few cases of impaired vision, due to
anomalies of the refraction and accommodation of the
eye, we meet with among the lower classes in this
country. In fact, whole races of people appear to be
actually strangers to these diseases. For instance,
some years ago I was employed among the Sonthals,
who, you know, are the aborigines of this part of
India, and dwell among the Rajahmahal hills, and I
then took every opportunity of examining the eyes of
the people I was brought in contact with, for the pur-
pose of discovering if myopia and such like diseases
existed among them ; and I may affirm, that I never
yet saw a Sonthal whose eyes were not emmetropic.
The organ was, of course, often the seat of disease;
but the abnormal condition, as far as my experience
went, never depended upon anomalies of refraction or
accommodation. The same remarks apply to nearly
the whole of the lower classes in Bengal, with the
exception of those living in Calcutta and other large
towns, where overwork, sensual indulgence, and a pol-
luted atmosphere have done a vast deal of harm to the
eyes, as well as to the constitutions of the inhabitants ;
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so that myopia, and in fact the numerous ills con-
sequent on defects in the refraction and accommoda-
tion of the eye, may there be met with every day.

It 1s an established fact, that, for correct wvision,
rays of light which enter the eye from every point of
an object under observation, must be brought to a
focus upon the bacillar layer of the retina ; it follows,
therefore, that the healthy eye possesses an inherent
power, by means of which, both finite and infinite
rays are brought to a focus on the retina; that is,
both divergent and parallel rays are made to eonverge
to a point on its bacillar layer.* It is to the anomalies
which occasionally exist in the human eye, with re-
gard to its power of effecting these changes, that I
would now wish to draw your attention.

It has been found very advantageous to have a fixed
scale by which to test the acuteness of vision, and
which may be used, not only as a standard of com-
parison between one person and another, but also to
ascertain whether a patient’s sight be improving or
otherwise under treatment. Dr. Snellen’s test types
are now commonly employed, and are those which I
have adopted in this hospital. ~ Corresponding types
have been written in Bengalee and Nagree, together
with a set of tables of different sized dots, which may
be used by patients who are unable to read.t

The range of accommodation varies in different indi-

* Finite rays are those proceeding from objects within eighteen feet
of the eye; they are divergent. Rays from a point beyond this are
eonsidered as being parallel to one another, and are called infinite rays.

t These will be found in an Appendix at the end of the volume.
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viduals and at different periods of life; in the normal or
emmetropic eye, the nearest point of distinet vision is
from three and a half to four inches, and the furthest
point is at an infinite distance, being limited only by the
loss of the rays of light,due to atmospherical or physical
causes. In my second lecture, I gave you a short
description of what appeared to me the most satis-
factory way of accounting for these changes, namely,
by the action of the ciliary muscle upon the ciliary
body, and through it on the suspensory ligament and
lens, causing the anterior surface of the latter to become
more or less convex. If the object under observation
is situated at a distance of more than twenty feet
from the eye, the ciliary muscle is passive; but on its
being brought nearer, the muscle contracts and the
curvature of the anterior surface of the lens is in-
creased. There can be no doubt as to the fact of the
alteration in the shape of the lens during accommoda-
tion; Helmholtz has demonstrated this point most
conclusively with his ophthalmometer; clinical ex-
perience, moreover, teaches us, that when certain
branches of the third nerve are diseased, causing
paralysis of the ciliary muscle, the accommodation of
the eye is destroyed, and that without the activity of
the pupil being affected. In confirmation of this, I
may refer to a remarkable case lately in Hospital,
which most of you will be able to call to mind, exactly
corresponding to one described by Von Graefe, in
which the iris was torn from its attachments by the
patient suddenly drawing away his head whilst a
part of it was being excised. I demonstrated to the
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class, that, in this instance, the power of accommoda-
tion was not destroyed by the absence of the iris, and
that a weak solution of atropine did not prevent its
operation ; but that a stronger solution, by paralysing
the action of the ciliary muscle, destroyed the accom-
modation. And lastly, that the effect of Calabar bean
on the nerves supplying the ciliary muscle was very
marked, the accommodation being completely in abey-
ance for four or five hours, after a saturated solution
had been applied to the eye.

Not only, however, must the conditions of the
nervous apparatus, the dioptric media, and power of
accommodation be perfect, in order to ensure correct
vision, but the two eyes must also work in unison;
for if the rays of light do not fall upon exactly cor-
responding portions of the two retine, double vision
or diplopia is the result. If you refer to the Oph-
thalmic Hospital Reports for October, 1359, and the

c following numbers, you
will find some excellent
lectures on this subjeet by

ff \ Mr. J. S. Wells. He states

that there are two forms
/ of diplopia, the direct and
the crossed ; the former
may be best understood

&, by referring to Fig. 9,
C‘D [ taken from the same lec-
N

tures. The left eye, B,
in this case is supposed to
be inverted, the right eye,

S e e




LECTURE XII. 253

A, is normal, and directed towards the object C, the
rays from which fall on the macula lutea at A ; but
in consequence of the left eye being inverted, the
rays from C will fall on the point B, internal to the
macula lutea D, and the image formed will be mentally
projected, in a line perpendicular to this spot, in the
direction of E ; and thus two images of the figure C will
be visible, one in its real position, and the other to
the left of C at E. The reverse of this would, of
course, hold good, if the right eye were inverted; the
second image would then be to the right instead of
the left of C.

In the second form of diplopia, as its name implies,
the images cross one

another, as shown 1in A F
Fig. 10, from the same o4
lectures. The left eye, /
B, is supposed to be
everted, and the right eye, *\.

A, is in its normal posi-
tion, the rays of light
from the luminous point
C falling upon the macula
lutea at A; butas B 1s
everted, the rays from C
do not impinge upon its
macula lutea at B,but on a
point external to it at D,
and are projected in a line perpendicular to this point
in the direction of E, so that they cross those proceed-
ing from C to A, and hence the crossed diplopia.

Fie. 10.
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I may here remark, that the course of the rays
C D may be changed by means of a prism, as at F,
by which they are bent towards the base of the prism,
and so fall on the maculalutea at B; in this way the
diplopia will be corrected ; for although the eye B is
everted, the rays from C are directed upon its macula
lutea by means of the prism I, and binocular vision
is thus restored.

Prisms of this kind are now in constant use, not
only for rectifying slight diplopia, but also as a test
of the presence of binocular vision, in cases of
strabismus. ~ As I have before explained to you, it is
most important that we should be accurately informed
on this point; for, unless binocular vision exists, we
dare not operate for the cure of strabismus with any
hope of success. It does not at all follow, that because
a patient squints, he must suffer from diplopia; in
fact,inthemajority of cases of long-standing strabismus,
the functions of the whole or a portion of the retina
in the affected eye are destroyed or suppressed, and it
1s then useless to interfere, unless for appearance sake.

The existence of binocular vision is ascertained in
this way. Ifa prism be held with its base inwards,
before either eye, rays passing through it will be
refracted towards its base, and falling on the refina,
will form an image internal to the macula lutea, which
being projected, as in Fig. 9, in the direction E, direct
diplopia will be the result. But the other eye will
immediately and unconsciously endeavour to correct
this, and by an involuntary motion, it will turn in-
wards (become inverted), so that the rays of light
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from the object under observation may fall upon a
corresponding portion of its retina, internal to the
macula lutea, and thus correct the diplopia. Conse-
quently, if under any circumstances the prism has
this effect, we may be sure that binocular vision exists,
and the reverse, if no such changes are induced.

By Lmmetropia is meant the normal condition of the
eye as regards its visual range. In this case, parallel
rays of light are brought to a focus on the retina when
the eye is at rest, and by a voluntary action of accom-
modation, divergent rays are also focused on the ba-
cillary layer of the retina; so that objects at all ordinary
distances can be clearly and distinctly perceived, while
the nearest point for distinct vision is at about four
inches from the cornea. As a test of this condition,
Snellen’s types may be clearly deciphered at the re-
spective distances assigned to them; and after the
instillation of atropine, so as to paralyse the ciliary
muscle, we find that the patient’s long sight is hardly
affected at all. In fact, in the normal éye, as I have
before stated, the lens is passive when examining
objects at more than twenty feet distance, conse-
quently paralysis of the ciliary muscle only slightly
affects the far point.

In Myopia, or short-sightedness, parallel rays of
light are brought to a focus anterior to the retina,
divergent rays alone being focused on the retina.
This condition may be induced by increased refractive
power of the dioptric media, or by elongation of the
eye-ball in the antero-posterior axis.
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Myopia is often congenital, but may arise from
over-exerting the eyes upon minute objects, or by
straining them in consequence of defective vision
caused by opacities in the dioptric media. Under
these circumstances, congestion of the choroid is
brought on, and, among those predisposed to the dis-
ease, a bulging of the sclerotic takes place posteriorly,
so that the antero-posterior axis of the eye is elon-
gated, and rays of light are brought to a focus anterior
to the retina. It i1s not that their point of intersec-
tion 1s in an abnormal position in this case, but the
layer of rods and bulbs is drawn backwards, so that
rays lmpinging on it form a dispersed circle of light.
In this way sclero-choroiditis posterior is a common
cause of myopia; in fact, Von Graefe states, that as a
general rule, if a patient’s far point does not exceed
five inches, the myopia is due to that disease; and
there can be no doubt that nearly half the cases of
short-sightedness we meet with arise from this cause.
As I have already described, in a previous lecture, the
symptoms, progress, and probable termination of
sclero-choroiditis, there is no necessity for my entering
on a further examination of this cause of myopia.
You cannot, however, too strongly impress on your
patients who may be suffering from that affection, the
necessity of avoiding overwork, particularly in the
stooping posture ; if they persist in this, they must
inevitably, in time, become hopelessly blind. Nor
should such patients be allowed to read with the
object too close to their eyes, for the force exerted by
the internal rectus to keep up the convergence of the
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eyes under these circumstances, causes an amount of
pressure on the globe, which tends to augment the
congestion of the choroid.

Short-sightedness may be induced by the fibres
of the lens having lost their elasticity, in conse-
quence of long-continued work at minute objects;
for the convexity of its anterior surface being,
under these circumstances, constantly increased, to
keep up the necessary accommodation, the lens
ultimately retains this form, and of course its re-
fractive power is augmented, and myopia is the result.

It would appear almost unnecessary to remark, that
when a patient consults us for shortness of sight, we
should, in the first instance, ascertain if the case be
one of simple myopia, or of some other form of disease
inducing symptoms of a somewhat similar nature;
nevertheless, mistakes too often arise through neglect-
ing to make these necessary inquiries. Myopia is
characterized by objects at the near point of vision
being distinctly seen, whereas those at a distance are
very indistinet; but on placing a suitable pair of
concave glasses before the myope’s eyes, he at once
defines distant objects with perfect accuracy, provided
there be no impairment of vision in addition to the
myopia. On the other hand, if the apparent shortness
of sight arise from other causes, near objects will
generally appear dim, and the far sight will certainly
not be improved by concave glasses. The physiog-
nomy of many myopes is peculiar, they are in the
habit of almost closing their eyelids when looking at
an object; by so doing they exclude a number of the

8
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rays entering the eye, and diminish the circles of
diffused light on the retina.

As I mentioned in my first lecture, it is by no
means uncommon to meet with individuals feigning
to be myopic; but with the ophthalmoscope, any such
attempt at deception may be detected; for if, under
these circumstances, the direet method of examination
be employed, the fundus of the eye will be clearly
seen at a distance of 14 inches, but the dise, or any
other part of the retina then brought into focus, will
seem to move in the opposite direction to the eye of
the observer, the image being reversed. It is im-
portant to remember this, because in hypermetropia
the fundus of the eye may be seen equally well, but
the image will be erect, as I shall presently explain to
you. The ophthalmoscope will also at once reveal
the cause of the myopia, if it arises from sclero-
choroiditis posterior. In the remaining cases, the
fault lies in the too great refractive power of the eye,
and we may with confidence trust to afford the patient
relief by supplying him with a well-selected pair of
concave glasses; unless, indeed, the myopia be
rapidly inecreasing, in which ease the prognosis must
be most guarded, for in the majority of instances,
symptoms of this kind are of a very serious import.

It is an error to suppose that, as a general rule,
those suffering from myopia have prominent cornes ;
Donders states that the reverse of this is usually the
case, though no doubt conical cornee may give rise to
short-sightedness.

With regard to the form of glasses to be used by
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patients suffering from myopia, or, in fact, from any
disease of the eye requiring them, spectacles are far
the best. They should be made to fit so that the
glasses may be parallel with the patient’s irides, and
they should be placed as near the eye as possible,
without allowing the cilia to brush against them
when the lids are closed.®* Those with a spring
fitting over the mose are objectionable, because the
patient is apt to clap them on carelessly, sometimes
close to the eyes, and at other times on the tip of the
nose ; moreover, they are frequently worn anything
but parallel with the irides. An eye-glass is still
more objectionable than the spring spectacles; a
common consequence of wearing it is, that one eye,
being seldom used, takes to squinting outward, the
strong external rectus muscle tending to drag it in
that direction when unopposed by the internal rectus.
The latter muscle, under ordinary circumstances, is
constantly in use to keep the axis of the eyes inverted
for near vision, and if unemployed for a long time,
becomes atrophied, when the external rectus assumes
its superiority and draws the eye outwards.

To determine the focal length of the glasses to be
given to a myopic patient, it will be necessary, in the
first instance, to ascertain what 1s the furthest distance
at which he can read No. 1 of Snellen’s test types ;
in fact to determine the distance of his “ far point.”’t
Suppose he can clearly define No. 1, up to eight

* Bichell on Spectacles, their Use and Abuse, page 21.
t Vide Lectures on Long, Short, and Weak Sight, by J. Soelberg
Wells. 1864. Page 61.
s 2
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inches from the eye; this being his far point, he will
require a concave lens of eight-inch focal length,
which, by the dispersive power it possesses, will
counteract the excessive refractive power of his eye,
enabling him to bring parallel rays to a focus on his
retina, and thus correct the existing myopia. It may
be, however, that No. 8 is not precisely the power
best adapted to the case, and this may be ascertained
by first placing a concave and then a convex glass
before the No. 8 lens; should the former improve the
sight, No. 8 will not be sufficiently powerful to neu-
tralize the myopia; if, on the other hand, a convex
lens improve the sight, No. 8 is too strong a glass,
and we must try a weaker one; but should neither
concave nor convex glasses improve the sight, we may
depend upon this being the power necessary to correct
the existing myopia. Mr. Wells observes,* “ a short-
sighted person may desire to have spectacles which
enable him to see objects at a distance of about two
feet (for instance, the music, whilst he is playing the
piano). Let us suppose that he requires concave 12
for distant objects. How are we to find the right
number for objects two feet distance? Simply
thus :—If his myopia equals about 113, the number
lequlred for objects at 24 inches will be found thus:

5+ ; 1= —ar Hence a concave 24 will suit him for
seeing at 2 feet distance.”

Whatever glasses you may recommend, the patient
should be ordered to wear them close to his eyes and

* Lectures, page 64.



LECTURE XII 261

to use them constantly, so as, if possible, to prevent
his eyes from being overstrained either in reading, or
writing, or in fact in any other way; for, as I have
before pointed out to you, any long-continued effort
on the part of the myope to distinguish either near or
distant objects, must cause congestion of the choroid,
or at any rate induce changes in the lens, which of
themselves are suflicient to produce myopia in those
predisposed to the disease. As a general rule, the
patient as he advances in life will require weaker
glasses.

Hypermetropia is a defect of vision depending on a
want of refractive power in the dioptric media, or else
on a shortening of the antero-posterior axis of the
eye-ball, so that, during repose of accommodation,
parallel rays of light which enter the eye, converge
towards a point behind the retina, and convergent
rays alone can be brought to a focus upon it. The
consequence is, that the hypermetropic eye is obliged
to exert its accommodating power to bring even rays
from distant objects (parallel rays) to a focus on the
bacillar layer; and for near objects (divergent rays)
this effort has to be considerably increased, so that
both the far and near point of vision are disturbed.
Hypermetropia may not be attended by any very
striking symptoms ; the patient’s sight is imperfect,
but by an effort of accommodation he can generally
so far overcome the defect as to be able to perform
all ordinary work. Sooner or later, however, symp-
toms of asthenopia supervene, the words which he 1is
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either reading or writing appearing to run into one
another, and becoming very indistinet; distant ob-
jects, are also confused, so that in fact the patient’s
sight becomes exceedingly defective. The immediate
cause of this new state of things, must be sought in
the straining to which the accommodatory mechanism
of the hypermetropic eye is exposed, in order to in-
crease the convexity of the anterior surface of the lens,
so as to compensate the existing deficiency of refract-
ing power, and to correct, in some measure, the hyper-
metropia; after a time, the patient can no longer
maintain the accommodatory effort which is necessary
for this purpose, and hence the symptoms above
noticed (asthenopia).

Hypermetropia may arise from congenital malfor-
mation of the eye-ball, its antero-posterior axis being
shortened ; or the same result may follow from aplatia,
that is, absence of the crystalline lens. Under these
cirecumstances we can readily understand, that rays of
light passing through the dioptric media cannot be
brought to a focus on the retina, uunless, indeed, the
focal distance be shortened by means of a convex lens
held in front of the eye. The majority of cases of
hypermetropia, however, are induced by a diminution
of the refractive power of the dioptric media, which,
by subsequently causing asthenopia, gives rise to the
defective vision.

It is by no means an uncommon circumstance to
meet with cases of Lypermetropia complicated with stra-
bismus ; this is explained by the fact, that when a
person is using his eyes for near vision (divergent
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rays) the action of the internal recti, in converging
the optic axes upon the object under examination, is
accompanied by a corresponding automatic action of
the ciliary muscle to produce the requisite amount of
accommodation. In hypermetropia the convergence
no longer corresponds with the accommodation re-
quired, but the hypermetropic patient unconsciously
avails himself of this natural association of movements,
and assists the sustained action of the ciliary muscle
which is necessary for distinet vision, by an extraordi-
nary exertion of the internal recti.* This appears to
be one of the most common causes of internal stra-
bismus. In the earlier stages of the disease, when
the strabismus is intermittent, it may be corrected
by the use of convex glasses, to neutralize the hyper-
metropia, but in the majority of cases it is necessary
to divide the internal rectus. This operation should
be performed as soon as possible, otherwise the sight
of the squinting eye becomes materially impaired ; the
image formed upon it being ignored by the sensorium,
and the nervous apparatus not being exercised, atrophy
ultimately ensues. After tenotomy, it is absolutely
necessary the patient should be supplied with glasses
to neutralize the hypermetropia.

In a case of suspected hypermetropia the ophthal-

* “There exists a certain connexion between acecommodation and
convergence of the visnal lines; the more strongly we converge, the
more powerfully can we bring our faculty of accommodation into
action. A certain tendency to increased comvergence, so soon as a
person wishes to put his power of accommodation upon the stretch, is
therefore unavoidable.”—On the Avomalies of Accommodation and
Liefraction of the Bye, by F. C. Donders. Translated by W. D. Moore.
1864. Page 204.
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moscope should be made use of, and if this affection
exist, we shall notice, by the direct method of obser-
vation, at a distance of fourteen inches from the eye,
an erect image of a vessel or any spot on the retina,
the test being that the object moves in the same
direction as the eye of the surgeon. The reason of
this 1s, that the course of the rays of light reflected
from the fundus, on emerging from the hypermetropic
eye, must be divergent, whether the condition arise
from diminution of the axis of the eye or from a too
low power of its refractive media; and they con-
sequently present the observer with an erect image of
the retina. In myopia, the image is suverfed, in con-
sequence of the rays of light crossing one another
before they reach the observer's eye; and in the
emmetropic eye, the image, by the direct method of
examination, at a distance of fourteen inches, is so
indistinet, that the details of the fundus cannot
possibly be defined.

If the hypermetropia arise from the eye-ball being
flattened from behind forwards, it may generally be
detected by making the patient turn his eye inwards,
when the peculiar conformation of the globe will be
at once noticed. If we test the sight of a person
suffering from hypermetropia with Snellen’s types,
we shall find that there is considerable imperfection
of vision at both the mnear and far points, the larger
types being proportionately better seen than the
smaller ones, which the patient will naturally hold
very close to his eyes, so as to gain the full advantage,
which the convergence of the optic axes affords him,
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of increasing the power of accommodation, and also
of enlarging the retinal image. In looking at objects
at a distance, as, for instance, No. 20, at twenty feet
from the eye, although the letters may be clearly
defined at first, the accommodatory apparatus being
brought into play to focus even parallel rays; yet
this strain on the ciliary muscle soon becomes greater
than the patient can bear, and its tension giving way,
the letters become indistinet, and a tendency to
internal strabismus is observed. If suitable convex
glasses be now placed before the patient’s eye, all
these symptoms disappear, the rays of light being
brought to a focus upon the bacillary layer of his
retina; and this, in fact, 1s the correct mode of treat-
ment in cases of this kind, though no doubt, till Von
Graefe and Donders, by their admirable researches,
had elucidated the nature of hypermetropia, many
patients suffering from it underwent all sorts of
torture, for suspected incipient amaurosis and the
like.

Donders divides hypermetropia into three classes :
—The faculfative ; in which the patient is able to see
well (with parallel optic axes) at infinite distance,
with or without the aid of convex glasses, and his
sight is generally sufliciently acute to enable him to
read small print; but after a time symptoms of
asthenopia arise.

Relative hypermelropia : in this form, the accom-
modation and range of vision are also good, but the
patient is obliged to assist the action of the ciliary
muscle by the internal recti, converging the optic
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axes on some point nearer than the object he 1is
looking at, and he thus acquires an internal squint.
The sight is always more or less defective.

Absolute hypermetropia ; in which vision is very
indistinet both for near and far objects, the patient
not being able to focus rays of light on the refina,
however great the effort of accommodation, combined
with the strongest convergence of the optic axes.
On a superficial examination, such a person might be
mistaken for one suffering from amblyopia.*

You will observe, therefore, that hypermetropia, as
a general rule, 1s complicated with anomalies of the
accommodation of the eye, and it frequently becomes
necessary to ascertain to what extent the impairment
of vision is due to alteration in the shape of the
eye-ball, or to a too low power of the refractive media,
as distinguished from impaired accommodation ; this
may be readily done by paralysing the ciliary muscle
with a strong solution of atropine. For example, a
patient comes to us suffering from symptoms of
hypermetropia, and we find that he can read No. 20
of Snellen’s test types, at a distance of twenty feet,
with a No. 20 convex lens; we then paralyse the
ciliary muscle with atropine, and find that he cannot
distinguish the letters with No. 20, but requires
No. 10 convex lens to see them clearly: the diffe-
rence, therefore, between these lenses, expresses the
amount of accommodation employed in this case.

In order to ascertain the number of the glasses

e e e . PSS

* Vide S. Wells' Lectures, page 159.
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necessary to correct the defect of vision in a case of
hypermetropia, the patient should be directed to read
No. 20 of Snellen’s test types at a distance of twenty
feet ; this he will probably be unable to do without
the aid of convex glasses. Supposing that with
No. 30 he reads this sized print clearly, 1t will then
be necessary to destroy his accommodating power with
atropine, and this having been done, we find, perhaps,
that he now requires No. 20 convex glasses to define
the same letters; we must therefore strike the dif-
ference between the two powers, and supply our
patient with No. 24 or No. 26 lenses. We may
further test their defining power, by placing first a
convex and then a concave glass in front of his
spectacles : if neither of these improve his sight, we
may be sure that the glasses we have given him are
correct, otherwise they must be altered, as I explained
to you when speaking of myopia.

We sometimes meet with cases of hypermetropia, in
which there is considerable hyperseemia of the retina,
induced by constantly overstraining the eye; and if
this condition has lasted for some time, the nervous
apparatus will be more or less damaged, and imperfect
vision must be a permanent result. The patient’s
sight, however, may be considerably relieved by the
use of convex glasses, unless irreparable damage
has been done to the mervous tissue. If the latter
class of cases be excluded, a pair of properly adjusted
spectacles will completely remove the symptoms of
hypermetropia, the rays of light being brought to a
focus upon the retina; and as there will be no further
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necessity for any increased accommodative effort, the
asthenopia will disappear together with the hyper-
metropia.

The distinetions between the various affections of
the eye we have becn considering, are well shown in
this table, copied from Mr. J. Z. Laurence’s work on
the Optical Defects of the Eye, p. 30.

The Eye in a State of Rest, (= Crystalline af its Minimum
Curvature ; Optic Awes Parallel.)

1 2. 3. 4. 5.
Eye :— Parallel rays | Far-point: Eyein a Effect of
are focused: state of rest, | glasses for
adapted for: distant
objects :
I. Normal.,| On the At an in- Parallel Convexes
. retina. finite dis- rays. and concaves
| tance. deteriorate
; vision.
II. Myopic.| In fronf of | At a definite| Divergent |Concaves im-
| the retina. | distance and rays. prove vision.
positive.
ITT. Hyper- | Behind the | At a definite | Convergent |Convexes im-
metropie.|  retina. distanee and rays. prove vision.
negative.

Presbyopia is essentially a disease of old age; it
consists in a defeet in the accommodating power of the
eye, arising from alterations in the fibrous structure of
the lens, which prevent the convexity of its anterior
surface from becoming increased, in correspondence
with the contractile power exercised by the ciliary
musele ; and, in consequence, the near point of sight
1s removed to a distance of not less than eight inches

from the cornea. In an unmmplica.ted case of
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presbyopia, however, the focal error may be com-
pletely corrected by applying a suitable convex lens
in front of the eye, so as to compensate the loss
of refractive power caused by the changes in the
lens.

The alterations which result in presbyopia may be
said to commence from the age of ten years, when
the near point begins to recede At five-and-forty,
its distance from the cornea 1s usually upwards
of eight inches; the eye is then pronounced to be
presbyopie, and as the patient experiences, for the
first time, some little inconvenience in reading and
writing, he probably applies for relief. His far
point, however, remains unaffected; for, as I
have repeatedly stated, the lens and ciliary muscle
are passive, when objects at a distance of twenty
feet, or upwards, are under examination.

Presbyopia, as I have before remarked, may be
completely neutralized by proper lenses, and we may
safely order our patient convex glasses, which will
enable him to read No. 1 of Snellen’s test types at 12
inches from his eyes. The spectacles should be worn
so that the patient may look over them when using
his eyes for distant objects. This defect of vision
may be complicated, of course, with myopia, hyper-
metropia, or, in fact, with any other form of disease,
which, 1f it exists, must be taken into account, inde-
pendently of the presbyopia.

Asthenopia arises from defective muscular action,
the internal rectus being at fault in motor asthenopia,
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and the ciliary muscle in the accommodatory form of
the disease,

If a ruler, or any other object, be held at a distance
of some twenty feet from a person’s face, and he be
directed to keep his eyes steadily fixed on it, as it is
gradually brought nearer to him, we notice that his
eyes converge upon it ; and, when the object is brought
within four inches of his eyes, they will be inverted
in a very marked manner. This inward movement
of the eyes is perfectly symmetrical in healthy vision,
so that the rays of light proceeding from the object
under observation, fall upon precisely correspond-
ing spots on both retine (the macule lutee). If, how-
ever, from any cause, the power of the internal rectus
in one or both eyes becomes weakened, so that when
the patient i1s engaged in looking at a near object, as
for instance in reading, the muscle can no longer con-
tract sufficiently to counteract its antagonistic muscle ;
under these circumstances, the eye, in place of being
inverted, will be more or less everted by the external
rectus, and the rays from the object under examination
not falling upon exactly similar points of the retinz in
both eyes, diplopia results (vide Fig. 10). It is this
condition which constitutes mofor asthenopia.

In the case of a person suffering from myopia, it is
evident that, as he reads and writes with the book or
paper close to his eyes, the internal rectus must be
kept constantly contracted; and from being thus
overstrained, in the course of time, the muscle becomes
exhausted, and the person being no longer able to
maintain the effort necessary to invert the eyes, the
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external rectus asserts its superiority, and the globe
is turned outwards. This is often increased by the
peculiar conformation of the eye-ball, which being
elongated in the antero-posterior axis, its centre of
motion becomes altered, necessitating increased action
of the internal rectus to converge the eye upon near
objects ; and thus the tendency to motor asthenopia,
from overstraining of the internal rectus, 1s augmented.
If a change of this kind in the direction of the eye
takes place while the patient is reading, the words
appear to run into one another, and become very in-
distinet, and he is obliged to rest his eyes for a time
till the exhausted muscle can recover itself. Should
the patient, however, in place of discontinuing his
work, endeavour by an increased effort to go on with
it, he may possibly be able to do so for a short time ;
but the eyes then begin to give him pain from con-
gestion of the choroid, and headache supervenes, so
that he is ultimately compelled to take rest.

Motor asthenopia, therefore, is seldom met with,
unless among myopes, or those engaged in work which
necessitates their bringing the object upon which they
may be employed very close to the eye ; in either case
the overstraining of the internal rectus is the origin
of the disease. The symptoms of this affection are
those I have above described ; the patient complains
that, after writing or reading for a time, the words or
letters appear to run into one another; and if he
persist in using his eyes, he suffers from pain in them,
extending to the eyebrow and side of the head. After
resting for an hour or so, these symptoms disappear,
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and he can again continue his employment for a
longer or shorter period.

The most simple way of detecting the existence of
this form of asthenopia, is to place a ruler or some
such object in front of the patient, and direct him to
look at it steadily while you slowly bring it nearer to
his face. If motor asthenopia exist, you will notice,
in the course of a few minutes, that one of the
patient’s eyes will begin to quiver, and then gradually
become everted, and he will at once tell you he can
no longer see the object distinetly.  Von Graefe has
devised a very simple means of detecting not only the
existence but also the degree of asthenopia. A large
black spot, about the size of a split pea, is to be made
on a sheet of white paper, and through this spot a
perpendicular line must be drawn ; the patient is then
directed to look steadily at the figure, and a prismatic
glass, with its base turned upwards, is to be placed
before first one eye, and then the other. If he be
emmetropic, the prism will simply cause two spots to
appear on the paper, one above the other; but if
asthenopia should exist in either eye, one of the spots
will be seen in its real position, and the other above
it, and to the right or left of the perpendicular line.
Now, in order to discover the degree of the diplopia,
which is the cause of this deviation of the spot from the
perpendicular line, all that is necessary, is, to put a
second prism, with its base outwards or inwards as
the deviation of the spot may indicate, in front of
the first one. The angle of the prism, required to
restore the spot to its position on the perpen-

o o T R
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dicular line, will indicate the amount of existing
diplopia.

The treatment of motor asthenopia may either be
palliative by means of glasses, or complete, by divi-
sion of the muscle antagonistic to the weakened one.*
If the former plan of treatment be adopted, the use of
concave lenses, by preventing the necessity of the
patient’s bringing objects very close to his face, as in
reading and writing, saves the constant strain which
would otherwise be exerted on the internal rectus;
and by harbouring the strength of this muscle, en-
ables it to contract when called on to do so, and to
converge the optic axes upon an object close before
the eyes. Or we may, by the use of proper prisms, cor-
rect the diplopia by bending the rays of light upon
the macula lutea of the everted eye, in this way re-
producing binocular vision. In very slight cases
these means may prove effectual ; but in the majority
of instances, 1t will be necessary to do more than this,
and to cut through the tendon of the external rectus
in the manner I deseribed to you when lecturing on

* Donders remarks that “ Von Graefe has established the indications
for tenotomy with great acenracy. The condition for the operation is
this, that under the attempt at single vision, a sufficient divergence of
visual lines should appear to be possible. This should be tried (after
neutralization of the myopia by concave glasses placed at a proper dis-
tance from each other) with prismatic glasses; we shonld investigate
with what prismatic glasses held with the refracting angle outwards
before the eyes single distant vision is still attainable. The strongest
glasses then which can still be overcome give the measure of the possible
divergence. Itis allowable now so to perform tenotomy that this possible
divergence shall be completely removed. If the strabismus is evident
without prisms there can be no doubt of the propriety of dividing the
internal rectus."—Moore’s Translation of Donders, p. 428.

.
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strabismus. Great care, however, is necessary to divide
only so much of the muscle as will prevent it from
overcoming the contractile power of the internal rectus,
otherwise you will simply complicate matters by con-
verting the external into an internal strabismus. If
the operation be properly performed, and the antago-
nistic muscle to the overstrained one, whichever that
may be, is carefully divided, motor asthenopia cannot,
of course, exist.

Accommodatory asthenopia—The symptoms of this
form of disease are very much akin to those described
as characteristic of motor asthenopia, except that the
patient’s eye is not everted after being used for a time.
Patients suffering from accommodatory asthenopia
have often very good long and short sight; they
simply complain of the words or letters they may be
reading appearing confused, and running into one
another after a few hours’ work. If, in spite of this,
an effort is made to continue reading, the eyes become
painful and weary, and it is then absolutely ne-
cessary to rest them for a time; but in ten minutes
or a quarter of an hour the patient can resume his
employment. These symptoms arise from inability
on the part of the ciliary muscle to keep up the accom-
modative effort, which is necessary for bringing di-
vergent rays to a focus on the retina. The muscle,
from being overworked, or from general debility, soon
becomes fatigued, and being no longer able to con-
tract, it gives way ; the anterior surface of the lens
then recedes, so that parallel rays of light are alone
correctly focused on the bacillar layer. The patient
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can therefore see objects at a distance, although the
words he may be reading or writing appear indis-
tinct. A little rest speedily restores the power of
the ciliary muscle, and he can again set to work for
a time.

The ophthalmoscope may be useful in these cases,
to enable us to ascertain that no positive disease exists,
either in the dioptric media or the fundus of the eye.
Hyperemia of the retina, it is true, will generally be
detected ; and, as I have before observed, this should
never be regarded as a small matter, although in this
instance it may not indicate any serious derangement
of nutrition, being merely an effect of the prolonged
strain to which the apparatus of the eye has been
exposed, in the effort to maintain the necessary accom-
modation.

The majority of cases of accommodatory asthenopia
depend upon hypermetropia, and when this is corrected
with proper convex glasses, the ciliary muscle, being
no longer overstrained, will be able to maintain the
necessary convexity of the lens to focus divergent
rays, and the symptoms of asthenopia will disappear.
Under any ecircumstances, a pair of weak convex
glasses, by increasing the refractive power of the eye,
will obviate the necessity for any great alteration in
the convexity of the lens for near objects, and thus
relieve the ciliary muscle; but the patient should be
enjoined to rest the eye as much as possible, and very
often a tonic plan of treatment is called for. I have
known several cases of this kind, in which the asthe-
nopia had apparently been brought on by general

T 2
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derangement of the health, and a change to Europe
entirely removed the troublesome symptoms from
which the patients were suffering.

By astigmatism is meant, a peculiar condition of the
dioptric media, such that their refractive power varies
in different meridians of the eye, so that in one plane
it may be hypermetropie, and in another myopic ; the
consequence 1s, that “rays emanating from one point,
are not reunited into one point™ after traversing the
eye, and thus a very imperfect image is formed on the
retina, as stated in an earlier part of the lecture.* The
patient usually complains of the letters or words he may
be reading crossing one another, and becoming confused,
and in the effort which he makes to accommodate,
first for one meridian and then for the other, the
ciliary muscle becomes strained and asthenopia is the
result.

Astigmatism is, in the majority of cases, an heredi-
tary affection, but it may be caused by disease,
leading to alteration in the normal curvature of the
cornea; in the former class, both eyes are usually
affected in a symmetrical manner, but in the latter
this is not likely to be the case. Donders says that
very many instances of supposed incurable amblyopia
arise from astigmatism, especially among persons
suffering from hypermetropia; the astigmatism and
hypermetropia being caused by malformation or
abnormal changes in the cornea. It appears from his

—_

* Vide J. S. Wells' Lectures, p. 179, and the present lecture, p. 250.
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researches, that even in the emmetropic eye, there 1s
a marked difference between the refractive power
possessed by the horizontal and vertical meridians of
the eye. This fact may be demonstrated by placing
a series of lines, like those drawn in Fig. 11, at a
distance of ten or twelve yards from the observer; the
perpendicular stripes can be clearly seen, whereas the
horizontal ones will remain indistinct at even a nearer
distance from the figure. The converse of this holds
good ; if the lines are brought close to the face, the
perpendicular ones become confused, whereas the
horizontal remain well defined. It is evident, there-
fore, that the horizontal and vertical meridians of the
healthy eye differ in refractive power; but so slight
is this defect, that it causes us no inconvenience under
ordinary circumstances, though it is easy to under-
stand, that if this state of things be increased, very
considerable impairment of sight must result.

Several very ingenious methods have been invented
to test the amount of astigmatism in any particular
case ; among these, the ophthalmoscope holds a very
prominent position, and it seems to me to afford the
most easy means not only of detecting astigmatism,
but also of determining its degree, and the plane in
which 1t 1s situated.

If an eye affected with astigmatism be examined
by the direct method, the optic disc will appear
elongated either in the vertical or horizontal direction,
its greatest apparent diameter corresponding to the
direction of the most convex meridian of the cornea;
for 1t 1s evident that the rays of light in this plane
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will suffer a greater refraction, and therefore present
a more highly magnified image of the dise, than in
any other. If the eye be now examined by the
indirect method, the direction of apparent elongation
of the disc will be exactly reversed.

If a person, whose eye is healthy, be directed to
look through a plate of violet coloured glass, fixed in
a black screen, the glass will appear to be surrounded
with a red rim; this is accounted for by the different
refrangibility of the rays of light. In the case of
astigmatics, the refraction seems to be completely
altered ; for if the above experiment be repeated upon
a patient suffering from this form of disease, the
vertical meridian being myopic and the horizontal
hypermetropic, the opening in the screen will appear
surrounded above and below by a blue rim, and on
either side by a red one. Another method of ascer-
taining the existence of astigmatism, is to place the
patient at some distance from a bright spot of light,
upon which he is directed to keep his eye steadily
fixed, looking at it through a hole in a sereen;
before this opening, first a concave, and then a convex
lens is to be held, thus rendering the eye alternately
myopic and hypermetropic. If astigmatism exists,
the spot of light will appear elongated either in the
vertical or horizontal direction, as the foei of the rays
of light proceeding from it are altered by the uneven
surface of the cornea. Von Graefe’s optometer is the
most easily managed instrument yet invented for the
detection of astigmatism ; but as I have before stated,
for all practical purposes the ophthalmoscope affords
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us an admirable means of distinguishing cases of this
nature.

Donders has divided astigmatism into three
kinds :—

I. Simple astigmatism, in which the prinecipal
meridian is emmetropic, the other being myopic or
hypermetropie.

II. Cowmpound astigmatism ; either myopia or hyper-
metropia existing in both of the principal meridians,
but differing in degree in each.

ITI. Mized astigmatism, in which one of the meri-
dians is myopic while the other is hypermetropie.

Astigmatism may be corrected by properly adapted
eylindrical lenses. J. Z. Laurence remarks that “A
spherical lens is a segment of a sphere, and refracts
the incident rays of light equally in all planes of the
segment; a cylindrical lens is the segment of a
cylinder, and refracts rays of light most in a plane at
right angles to the axis of the cylinder of which it is
a segment, whilst those rays of light which strike 1t
in the plane of the axis, undergo no refraction what-
ever. For the sake of simplicity we may therefore
restrict our considerations to these two directions—
that of the axis and that of the transverse diameter.
A 6-inch convex cylindrical lens means one which
refracts a pencil of parallel rays thus: (1), those
which strike it parallel to the transverse diameter of
the cylinder are focused at 6 inches from the surface
of the lens; (2), those which strike it parallel to the
axis of the cylinder are not focused at all by the lens,
but pass through it refracted not more than they
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would have been by passing through a piece of plain
glass.”®* To counteract, therefore, defective vision
induced by astigmatism, in which the principal
meridian is normal, the other being myopic or hyper-
metropic, a cylindrical lens is employed; the rays
passing through its axis undergo no change, while
those passing through a plane at right angles to this,
should undergo the amount of refraction necessary
to neutralize the abnormal condition of the cor-
responding meridian of the cornea; and the same
principle applies to the other forms of astigmatism.f
Having, therefore, in the first instance, discovered the
exact nature of the changes that have occurred in the
curvature of the cornea, cylindrical glasses must be
adapted to counteract the abnormal refraction. A
very considerable amount of study and experience 1s
required, to enable one to master difficult and compli-
cated cases of this kind; but having once overcome
them, one of the greatest triumphs in the practical
application of ophthalmic science is achieved ; namely,
the adaptation of cylindrical glasses to correct the
impairment of vision caused by astigmatism. I may
here quote one of Donders’ cases bearing upon this
point.

“Case VL—Mr, V., aged 59 years. . . . .. The right eye is nearly
emmetropic : improvement of vision at a distance by convex 5 is
doubtful; concave ; acts injuriously. Experiments with the point of
light afford no proof of abnormal regular astigmatism, but indicate a
highly-developed irregular astigmatism.

“From youth, the patient has been unable to nse his left eye ; however,
there exists neither obscurity nor organic change in the fundus oculi.
Positive and negative spherical glasses produce no improvement. The

* Optical Defects of the Hye, by J. Z. Lawrence, p. 65.
t Vide 5. Wells" Leetuies, p. 192.
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reflected images of the cornea had suggested the idea of asymmetry.
Examination with the ophthalmoscope afforded the proof of it: in the
non-inverted image, I, as an emmetrope, saw, with some tension of my
accommodation, vertical vessels of the retina perfectly acutely; horizontal
vessels, on the contrary, appeared, on tension of accommodation,
very faint, and on perfect relaxation were not well defined. I hence
inferred the existence of myopia in the vertical, and of hypermetropia
in the horizontal meridian. On examination with the point of light the
principal meridians seemed to deviate little from the vertical and hori-
zontal planes; the most slender vertical line was seen with convex J;,
the most slender horizontal with concave 2%;. The diagnosis was : mixed
astigmatism = % composed of
Myopia 3% + Hypermetropia J%.

The cornea more than fully accounted for this: the radius of curvature
in the visual line amounted, in the horizontal plane, to 8:20 mm., in the
vertical = 7'69,— indicating an astigmatism of 1: 11'67. While (at
least by the method with the point of light) only a mixed astigmatizm
15 was found, the erystalline lens appeared to compensate in part for
the astigmatism of the cornea.

“ QQuite in accordance with the ametropia in both principal meridians,
the left eye sees at a distance vertical lines a little better than horizon-
tal. With convex JL horizontal lines are still more indistinctly visible,
while vertical lines are acutely seen. Vice versd, with concave 4% hori-
zontal lines are very well seen, vertical lines, on the contrary, are only
faintly perceptible. . . . . . . .

“ For distance, a flat glass was preseribed for the right eye; for the
left a bi-cylindrical glass of J% ¢ [ — g5 c. TFor close work, I was
anxions, the acuteness of vision not being perfect, to bring the far point
to 12". This was effected by means of a spherico-cylindrical glass of
25 § _ +5 ¢: with gk, in fact, the far point in the vertical meridian (5%
+ 4% = %) becomes = 12", and with % ¢, the far point in the horizon-
tal is made equal to the far point in the vertical. Hereby the right eye
now acquired simply 7%; 8. The images were of nearly equal magnitude,
and the vision was with both eyes at the same time very pleasant.
Vision with the left eye was more acute than with the right.”#

Should the astigmatism have been induced by
ulceration of the cornea, it will often be necessary to
make an artificial pupil, and then, with the aid of
cylindrical glasses, the patient’s sight will probably be
vastly improved. _

If a minute hole be drilled in a piece of metal, and

* Moore’s Translation of Donders, p. 530.
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held close to an emmetropic eye, accommodated for
distant vision, the spot, instead of appearing round,
looks as if it were star-shaped ; that this is due to the
lens, is proved by the fact, that when the lens is re-
moved no such appearance is produced, and if the
cornea be neutralized by holding the eye open in a
small vessel of water, bounded by a convex glass side,
the hole appears still to be star-shaped, provided the
lens is iz sifu. Donders explains this fact by reference
to the anatomy of the lens, which is, as you are aware,
divided into sectors by its fibrous bands, each sector
forming a separate image. He further demonstrates
1t by moving a small opening in a metallic plate be-
fore the eye; “when the opening comes in front of
the boundary between two sectors, two faint images
appear, of which, on further displacement, that first
seen disappears, while the one which has supervened
remains alone and brighter.” If, therefore, there be
any abnormal condition in these sectors of the lens,
we can readily understand that it must interfere with
the perfection of vision; more particularly as the rays
of light passing through each sector are subject to the
laws of spherical aberration. The anomalies of refrac-
tion thus caused are classed by Donders under the
heading of frregular Astigmatism, and 1 cannot do
better than refer you to his work on the Aecommo-
dation and Refraction of the Eye for further infor-’
mation on the subject; and also to Mr. S. Wells’
Lectures on Impaired Vision, to which constant re-
ference has been made in this lecture.
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INDEX.

AccoMMoDATION, mechanism of,
37 ; paralysis of, by atropine,
252 ; not interfered with by re-
moval of iris, 251 ; connexion
between accommodation and con-
vergence, 263.

APHAKIA, 262,

ARTERIA centralis retinm, 33 ; pul-
sation of, 44; in glancoma, 223 ;
embolia of, 145; apparent size
of, 44; collection of blood-pig-
ment in, 149,

ASTHENOPIA, causes of, 2060;
symptoms, 271, 262 ; accommo-
datory asthenopia, 274; motor
asthenopia, 269; treatment of,
273, 275.

Asticumarism, symptoms of, 276 ;
regular, 276 ; normal, 277 ; ab-
normal, 279 ; diagnosis of, 277 ;
treatment of, 279; irregular
astigmatism, 282,

ArtrorHY of optic papilla, 54, 48 ;
of the choroid, 190; of the
retina, 127.

ArroriNg, effects of, on accommo-
dation, 252; on pupil, 16;
strength of solution, 16, 245.

Bixocvrar ophthalmoscope, 14;
vision, 253, 254,

Brows causing effusion of blood
into vitreous, 86 ;: into choroid,
183 ; detachment of retina, 133.

CaraBar bean, 252, 245.

CasEs:—
(1) Syphilitic keratitis, 56.
(2) Iritis, from hereditary sys
philis, 63.
(3) Opacity of vitreous, from
hereditary syphilis, 66.
(4) Opacity of lens, from here-
ditary syphilis, 73.
(5) Opacity of vitreous (syphi-
litic), 76.
(6) Fluidity of vitreous (syphi-
litie), 79.
(7) Degeneration of vitreous
{(anmmic), 83.
(8) Foreign body in vitreous,
91.
(9) Hypermmia of retina, 98.
(lﬂ} 1] T 12 [III.H.-
larial), 103.
(11) Hyperaemia of retina (ma-
larial), 104,
(12) Retinitis,depositsof lymph,
124,
(13) Atrophy of retina, 128.
(14) Retinitis (syphilitic), 131.
(15) Detachment of retina, 133.
(16) 5 i » 138,
(17) Retinal congestion from
extra-orbital obstruction,
142.
(18) Retinal congestion from
melanemia, 1563,
(19) Hypersemia of
(passive), 165.
(20) Choroiditis (acute), 173.
(21) - AL

choroid
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CABES :—confinued.

(22) Plastic exudation in the
choroid, 187.

(23) Atrophy of choroid (par-
tial), 191.

(24) Staphyloma of optic dise,
200,

CaTaract, syphilitie, 70, 73, 234;
depends on pre-existing disease,
48, 235, 248; extraction of,
with excision of iris, 231, 244 ;
linear extraction of, 237—248;
the author's Indian experience
of, 237 ; analysis of ninety-eight
cases, 230, '

Crororp, anatomy of, 28 ; hyper-
@#mia of, 164; inflammation of,
169 ; formation of lymph in,
185 ; atrophy of, 190; acute in-
flammation and effusion into,
173 ; treatment by iridectomy,
180 ; extravasation of bloed into,
183 ; tubercle in, 189,

Civrary musele, anatomy of, 30 ;
action of, in aceommodation, 38.

CoNJUNCTIVA, anatomy of, 22,

Cornea, anatomy of, 25; effects
of inherited syphilis on, 56;
anesthesia of, 224 ; changes of,
in astigmatism, 276 ; iridectomy
in uleeration of, 233.

Cryovritis after extraction, 238, 248.

Deracamext of retina from in-
jury, 133 ; from serous effusion,
135.

Dirroria, 252.

Dovcme in choroiditis, 171; in
selero-choroiditis, 208,

Errustox of serum into the retina,
104 ; into the choroid, 164, 182,

Erastic lamina, anatomy of, 27,
158 ; hexagonal cells of, 28;
colloid disease of, 1G0.

Eurornia of central artery of retina,
145,

ExuEeTROPIC eye, 255, 11, 7.

Excavariox of the papilla in atro-

INDEX.

phy of the dise, 54, 214; in
congenital malformation, 54 ; in
glancoma, 54, 53 ; appearance of
vessels 1n, 52, 225, 214 ; effect
produced by bulging forward of
choroidal margin, 174, 215, 218.

FiniTe rays, 250,

Forreiexy bodies in vitreous cham-
ber, 90 ; entozoa in vitreous, 89,

Funpus of the eye, ophthalmoscopic
appearances of, in Europeans,
40 ; in natives of India, 40, 95,

. 96 ; cause of difference between
the two, 41 ; choroid not seen in
healthy nafive eye, 41.

GrassEs, best form of, 259 ; pris-
matic, 254; cylindrical, 279;
concave in myopia, 259 ; convex
in hypermetropia, 267 ; in pres-
byopia, 269.

Gravcoma, 212; symptoms of,
221 ; treatment of, 226 ; exca-
vation of the optic dise in, 214 ;
not caused by intra-ocular pres-
sure, 219 ; experiments relating
to, 216,

Hemeriroria, 85.

Hexsconarn cells of elastic lamina,
27 ; removal of, 158, 166,

Hyaroip membrane, 35.

Hyper®Emia of retina, transient,
94; chronie, 96; from over-
work, 97; mixed causes, 97 ;
malaria, 102; mechanical ob-
struction, 141; embolia, 145;
melangemia, 149 ; importance of
treatment in, 108 ; of the cho-
roid, 164 ; of the optic disc, 46.

HyrperMETROPIA, 261, 10; form
of eye in, 262; diagnosis of,
264 ; treatment of, 266 ; compli-
cated with asthenopia and stra-
bismus, 262, 266, 275.

IrzumiNariox of fandus of the eye,

by sunlight, 15; by artificial




INDEX.

~ light, 16 ; principle and method

~ of, 4; lateral, 20.

Isrrammarion of the retina,
acute, 113; treatment, 118;
chronie, 120; results of, 122;
syphilitie, 130; of the choroid,
subacute, 169 ; acute, 173 ; re-
sults of, 182 : of the cornea, 56 ;
of the iris, 63.

INTRA-OCULAR pressure, 219; by
artificial injection, 216 ; not the
cause of excavation of optie dise,
217—220.

IrpEcTOMY, 228; in glaucoma,
226 ; in wulceration of ecornea,
233 ; in effusion into the choroid
and choroiditis, 177—180; before
extraction of the lens, 231; ne-
cessity for breaking through the
elastic lamina in, 230, 177.

Ir1s, anatomy of, 30; nerves of,
31 ; inflammation of, from here-
ditary syphilis, 63.

KEeratiris, syphilitie, 56.

LaTERAL illumination of the eye,20.

Lexs, erystalline, anatomy of, 36 ;
change of form in accommoda-
tion, 37; in irregular astigma-
tism, 282; in presbyopia, 268 ;
opacity of, in glaucoma, 224;
in disease of the choroid, 48,
188, 165, 235 ; syphilitic opacity
of, 70, 234.

Macvora lutea, 44 ; in native, 41.

Maragr1A, a cause of hyperemia of
retina, 97 ; of opacity of vitreous,
84; of fatty degeneration of
retina, 111 ; of melunmmia, 151 ;
treatment of disorders from, 109,

MarieNaNT growth in the eye, 88,

MEerax Eum1A of retina, 149,

MEercUrY in syphilitic disease of
the cornea, 62; in opacity of
vitreous, 73 ; in choroiditis, 171;
retinitis, 132; opacity of lens,
72; abuse of mercury among the
natives, 78.
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Muscz volitantes, 82.

Myorra, symptoms of, 255, 9:
pathology of, 256 ; prognosis of,
257 ; treatment of, 259; with
external strabismus, 273; pro-
ducing motor asthenopia, 271.

NATIVE eye (Iindostan), ophthal-
moscopic appearances of, 40, 93,
96, 163 ; amount and disposition
of pigment in, 27, 28; office of,
154 ; native Albinos, 1569 ; colour
of dise, 42 ; of macula lutea, 41.

Nerves of the ciliary muscle, 37 ;
iris, 31.

(EpExa of the refina, 106; of the
choroid, 164, 182.

OraTraLMoscorE,method of using,
direct, 6 ; indirect, 11; mode of
conducting the examination, 17 ;
Liebreich’s, 14; Coceius’, 13 ; bi-
nocular, 14 ; use of, in detecting
myopia, 9; hypermetropia, 10 ;
astigmatizm, 277.

Orric dise, 42; normal appearance
of, 43 ; inflammation of, 46 ; con-
gestion of, independently of re-
tina, 47 ; propagation to or from
the brain, 46, 47 : excavation of,
214, 52; atrophy of, 46, 48, 54.

OpTic nerve, entrance of into the
eye, 24; neuritis of, 40 ; extra-
vasation of blood into, 51.

PETIT, canal of, 35.

PieMENT in hexagonal cells, 27 ;
in cells of choroid, 28 ; amount
and disposition of, in native eye,
158 ; formation of, in the retina,
197 ; deposit of, in vessels of the
retina, 153.

PosTErIOR staphyloma, 199, 209.

Pressyoria, symptoms of, 268;
pathology and treatment of, 269.

Prisymaric glasses, 254.

Pursation of retinal wvessels in
health, 44 ; in glancoma, 215;
in retinitis, 115.
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Purin, dilatation and contraction
of, in health, 32; in choroiditis,
169,

QUININE, abuse of, in India, 109 ;
effects of, on vessels of retina, 110,

RawGE of accommodation, 250,

Raxs, finite, 250 infinite, 250.

RETINA, anatomy of, 32 ; appear-
ance of, in health, 40 ; in inflam-
mation, 115 ; in hy mia, 99 ;
atrophy of, 127; formation of
lymph in, 124; extravasation of
blood, 122 ; suppuration of, 128;
detachment of, 133 ; melan@emia
of,149; fattydegeneration of,111;
central artery and vein of, 43.

RETiNO-cHOROIDITIS, 164,

Roowm, arrangement of, for ophthal-
moseopic examination, 17.

SCLERO-CHOROIDITIS posterior, 199 ;
stationary form of, 201; pro-
gressive, 204 ; treatment, 203,
207 ; common cause of myopia,
199 ; spurious, 203.

ScLEROTIC, anatomy of, 24.

SNELLEN'S fest types (APPENDIX);
use of, 2560, 259, 266.

SrarEyYrOMA of the optic disc,
simple, 209,

INDEX.

STRABISMUS, external in myopia,
270; internal in hypermetropia,
262 ; direct, 252 ; crossed, 253.

SvsPENsORY ligament of lens, 35.

SYrHILITIC keratitis, 56 ; iritis, 63;
cataract, 70 ; opacity of vitreous,
G0, 76 ; affection of retina, 130 ;
of choroid, 195 ; thickening of
sheath of wvessels in cavernous
sinus, 144,

TEETH, appearance of, in inherited
syphilis, 59.

Texston of the eye, 24; mode of
registering (Bowman), 212; in-
crease in choroiditis, 170, 173,
176 ; in glancoma, 223 ; in acute
retinitis, 114; diminution in
fluidity of the vitreous, 80.

Ticer-sTRIPED retina, 194.

Tosacco, effects on optic dise, 49,

TuvMouvss in the eye, 88,

VEssELs of conjunctiva, 22; iris,
31; choroid, 29 ; ciliary muscle,
37 ; retina, 33 ; of optic disc, 47
(note) ; surround the entrance of
optic nerve into the eye, 25.

Vitreouvs humour, opacity of sy-
philitie, 66, 76; angmiec and
malarial, 83 ; fluid condition of,
79 ; floceulent bodies in, 82,

END OF PART THE FIRST.
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** It would be unjust to conclude this notice without saying a few words in favour of
Mr. Churchill, from whom the profession is receiving, it may he truly said, the most
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**We have before called the attention of both students and practitioners to the zreat
advantage which Mr. Churchill has conferred on the profession, in the issue, at such
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A DESCRIPTIVE TREATISE

ON THE

NERYOUS SYSTEM OF MAN,

WITH THE MANXNER 0F DISSECTING IT,

By LUDOVIC HIRSCHFELD,

DOXCTOR OF MEDICINE OF THE UNIVERBITIER OF PATIS AXD WALSAW, PROFEZS0LRE OF ANATOUY TO THE
FACTLTY OF MEDICINE OF WAHRSAWS

Eilited in English (from the French Edition of 1866 )
By ALEXANDER MASON MACDOUGAL, F.R.C.S.,

WITH

AN ATLAS OF ARTISTICALLY-COLOURED ILLUSTRATIONS,

Embracing the Anatomy of the entire Cerebro-Spinal and Sympathetic Nervous Centres and Distri-
butions in their accurate relations with all the important Consticuent Parts of the Human Economy,
and embodied in a series of 56 Single and 9 Double Plates, comprising 197 Illustrations, ]I:

— g BN e ——

Designed from Dissections prepared by the Author, aid Drmon on Stone By Y
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DR. JAMES BRIGHT.

ON DISEASES OF THE HEART, LUNGS, & AIR PASSAGIS;

with 1 Review of the several Climates recommended in these Affections. Thivd Eidi-
tion. Paost Gvo, eloth, 9s.

ey N

DR. BRINTON, F.R.S.

THE DISEJ{SES OF THE ST JMJ";CH, with an Introduction on its

Anatomy and Physiology; being Lectures delivered at St Thomas’s Hospital. Second
Edition. va. eloth, 10s, G,

THE SYMPTOMS, P!LTHULUE":Y, AND TREATMENT OF
ULCER OF THE STOMACH. Post 8vo. cloth, 5s.

i

MR. BERNARD E. BRODHURST, F.R.GC.S.

CURVATURES OF THE SPIN l‘i: their Causes, Symptoms, Pathology,

and Treatment, Second Edition. Roy. 8vo. cloth, with Engravings, 7= Gd.

;

ON THE NATURE AND TREATMENT OF CLUBFOOT AND |

ANALOGOUS DISTORTIONS invelving the TIBIO-TARSAL ARTICULATION.
With Engravings on Wood.  8vo, eloth, 4= 6d,
1L

PRACTICAT, OBSERVATIONS ON THE DISEASES OF THE
JOINTS INVOLVING ANCHYLOSIS, and on the TREATMENT for the
RESTORATION of MOTION. Third Edition, much enlarged, 8vo. cloth, 4s, 6d.

AR TR R R

MR. THOMAS BRYANT, F.R.C.S.

ON THE DISEASES AND iﬂJURIES OF THE JOINTS.

CLINICAL AND PATHOLOGICAL OBSERVATIONS. Post tive, cloth, 7s. Gd.

THE SURGICAL DISEASES OF CHILDREN. The Lettsomian

Lectures, delivered March, 1863.  Post 8vo. cloth, 5z,
11l

CLINICAL SURGERY., Parts L to VI, 3vo., 35, 6d. each.

s

DR. BRYCE,

ENGLAND AND FRANCE BEFORE SEBASTOPOL, looked at

from a Medical Point of View. 8vo. cloth, 6s.

T oot

DR. BUCKLE, M.D, L.R.C.P.LOND.

VITAL AND ECONOMICAL STATISTICS OF THE HOSPITALS,

INFIRMARIES, &c.,, OF ENGLAND AND WALES. Royal 8vo. 5s,

— R T

DR. BUDD, F.R.S.

ON DISEASES OF THE LIVER.

Illustrated with Coloured Plates and Engravings on Wood. Third Edition, 8vo, cloth, 16s,

ON THE ORGANIC DISEASES AND FUNCTIONAL DIS-

ORDERS OF THE 5TOMACH, 8vo. cloth, 9s.
@it
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. JOHN CHARLES BUCKMILL, F.R.S,, & DR. DANIEL H. TUKE.

A MA\U:'LL OF PSYCHOLOGICAL MEDICINE: containing

the History, Nosology, Description, Statistics, Diagnosis, Pathelogy, ﬂmi. Treatment of
Insanity. Sccond Edition. 8vo. cloth, 15s,

MR. CALLEMDER, F.R.C.S.

FEMORAL RUPTURE: Anatomy of the Parts concerned. With Plates.

Bvo, cloth, 4s.

" e

DR. JOHM M. CAMPLIN, F.L.S.

ON DIABETES, AND ITS SUCCESSFUL TREATMENT.
Third Edition, by Dr. Glover. Feap. #vo. eloth, 3s Gd,

A e e e

MR. ROBERT B. CARTER, M.R.C.S.
1

ON THE INFLUENCE OF EDUCATION AND TRAINING

IN PREVENTING DISEASES OF J.l[L‘ NERVOUS SYSTEM. Feap. Bvo., Gs.

THE PATHOLOGY AND TRI‘ ATMENT OF HYSTERIA. Post

Sxn ot de Bt L e
DR. CARPENTER, F.R.S.

PRINCIPLES OF HUMAN PIi.YSIﬂI.ﬂGY. With numerous Illus-

trations on Steel and Wood. Sixth It'lillmn Edited by Mr. Hexny Powrr. 8vo.
cloth, 206s.

A MANUAL OF ]}HYST{]T:{}PY With 252 Illustrations on Steel

and Wood. Fourth Edition. Feap. &vo. cloth, 12s. Gd.
Iir.

THE MICROSCOPE AND ITS REVELATIONS. with nume-
rous Engravings on Steel and Wood, Third Edition. Feap. 8vo. cloth, 125 Gd.

B

DR. CHAMBERS.

LECTURES, CHIEFLY UIJ‘INId:’,'LTJ- Fourth Edition. 8vo. cloth, 14s.
THE INDIGESTIONS OR DISEASES OF THE DIGESTIVE

ORGANS FUNCTIONALLY TREATED. 8vo. cloth, 10z

111,

SOME OF THE TFFE(}TS UIf THE CLIMATE OF ITALY.

Crown Bvo, cloth, 4=

DR. CHANCE, M.B.

VIRCHOW'S CELLULAR PATHOLOGY, AS BASED UPON

PHYSIOLOGICAL AND PATHOLOGICAL HISTOLOGY. With 144 Engras-
ings on Wood. 8vo. cloth, 16s.

B e A e

MR. H. T. CHAPMAN, F.R.GS.

THE TREATMENT OF OBSTINATE ULCERS AND CUTA.

NEOUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT. Third
Edition. Post 8vo. cloth, 3s. Gd.
IL.

VARICOSE VEINS: their Nature, Consequences, and Treatment, Pallia-

tive and Curative. Sccond Edition. Pnst 8vo. cloth, 3s. 6d,
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MR PYE HEMNRY CHAVASSE, FRC.S,

ADVICE T0 A MOTHER ON THE MANAGEMENT OF

HER CHILDREN. Eighth Edition, Foolscap 8vo., 2s. td.

ADVICE TO A WIFE ON THE MANAGEMENT OF HER

OWN HEALTH. With an Introductory Chapter, especially addressed to a Young
Wife. Seventh Edition. Feap. 8vo., 25 6d.

B

MR. LE GROS CLARK, FR.GS

OUTLINES OF SURGERY ; being an Epitome of the Lectures on the

Principles and the Practice of Surgery, delivered at St. Thomas’s Hospital. Feap. 8vo.
cloth, 5s.

R R

MR. JOHMN CLAY, MR.C.S.

KIWISCH ON DISEASES OF THE OVARIES: Translated, by

permission, from the last German Edition of his Clinical Lectures on the Special Patho-
logy and Treatment of the Diseases of Women. With Notes, and an Appendix on the
Operation of Ovariotomy., Royal 12mo. cloth, 165,

B ]

DR. COCEKLE, M.D.

ON INTRA-THORACIC CANCER. 8vo. 6s. 64.

s

MR. COLLIS, m.B.ODUB., F.R.GCS..

THE DIAGNOSIS AND TREATMENT OF CANCER AND
THE TUMOURS ANALOGOUS TO IT. With coloured Plates. 8vo. cloth, 14s.

DR. COMNOLLY.

THE CONSTRUCTION AND GOVERNMENT OF LUNATIC
ASYLUMS AND HOSPITALS FOR THE INSANE. With Plans. Post o,

EEE S TS AL R

MR. COOCLEY.
COMPREHENSIVE SUFPLEMENT TO THE PHARMACOREIAS.

THE CYCLOPADIA OF PRACTICAL RECEIPTS, PRO-
CESSES, AND COLLATERAL INFORMATION IN THE ARTS, MANU-
FACTURES, PROFESSIONS, AND TRADES, INCLUDING MEDICINE,
PHARMACY, AND DOMESTIC ECONOMY ; designed as a General Dook of
Reference for the Manufacturer, Tradesman, Amateur, and Heads of Families. Fourth

and greatly enlarged Edition, 8vo. cloth, 28s.

MR, W. WHITE COCPER.

ON WOUNDS AND INJ L‘RIII,S OF THE EYE. Iiustrated by

17 Coloured Figures and 41 Woodeuts, 8vo, cloth, 12s

ON NEAR SIGHT, AGED SIGHT, IMPAIRED VISION,

AND THE MEANS OF ASSISTING SIGHT. With 31 Illustrations on Wood.
Second Edition. Feap. Svo. cloth, 7s. Gd.
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BIR ASTLEY COOPER, BART. F.R.5, &
|
|
I

ON THE STRUCTURE AND DISEASES OF THE TESTIS.

With 24 Plates. Sceond Edition. Royal 4to., 20s.

o R T

MR. COOPER.

A DICTIONARY OF PRACTICAT, SURGERY AND ENCYCLO-
PEDIA OF SURGICAL SCIENCE. New Edition, brought down to the present
time. Dy Samven A. Laxg, F.R.C.S,, assisted by various ecminent Surgeons. Vol. 1.,
8vo, cloth, £1. 5,

MR. HOLMES COOQTE, F.R.GC.B.

A REPORT ON SOME IMPORTANT POINTS IN THE

TREATMENT OF SYPHILIS, &vo. cloth, 5s.

| DR. COTTON.

I,
ON CONSUMPTION: 1ts Nature, Symptoms, and Treatment. To

which Essay was awarded the Fothergillian Gold Medal of the Medical Socicty of
London, Second Edition. Sve. cloth, s

PHTHISIS AND THE STETIﬁjSUUPE; or, THE PHYSICAL é
{
?

‘q"""‘_ﬂ

SIGNS OF CONSUMPTION. Third Edition. Foolscap 8ve, cloth, 3s.

MR. COULSON.
I

ON DISEASES OF THE BLADDER AND PROSTATE GLAND,

é New Edition, revised. Jn L'repuration.

ON LITHOTRITY AND LITHUEOMY with Engravings on Wood.
Gvo. cloth, Bs.

MR.. WILLIAM CRAIG, L.F.P.S., GLASGOW.

ON THE INFLUENCE OF VARIATIONS OF ELECTRIC |
TENSION AS THE REMOTE CAUSE OF EPIDEMIC AND OTHER
DISEASES. 8vo. cloth, 10s. i i

|

MR. CURLING, F.R.S.

OBSERVATIONS ON ]}ISEASi.JS OF THI RECTUM, Third |

Edition. 8vo. cloth, 7s Gd, l

A PRACTICAL TREATISE ON DISEASES OF TIIE TESTIS, |
fﬁiﬂm:’flﬂ CORD, AND SCROTUM, Third Edition, with Engravings. 8vo. |

r .

DR. DALRYMPLE, M.R.C.P., F.R.C.S.

THE CLIMATE OF EGYPT: METEOROLOGICAL AND MLEDI-

CAL OBSERVATIONS, with Practical Hints for Invalid Travellers. 1ost 8vo. cloth, 4s.

|

§ MR. JOHN DALRYMPLE, F.R.8, F.R.C.S. ?‘

\jl PATHOLOGY OF THIE HUMAN LYE. Complete in Nine Fasciculi: é
imperial 4to., 20z, each; half-bound moroceo, gilt tops, 9, 15z,
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i DR. HERBERT DAVIES. i

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE

LUNGS AND HEART. Second Edition, Post 8vo. cloth, s,

Famr A e rta s A A

DR. Iﬁﬂ?EY

THE GANGLIONIC I\ERTOUS SYSTE’#I its Structure, Functions, |

| and Diseases. 8vo. cloth, 9s,

| {I'N 'l‘ IIF NATURE A‘\D PRD‘{I".IATI‘ CAUSE OF IN-

! ITY. Post 8vo. cloth, 3s
DR. HENRY DAY, M.D, M.R.C.P. ,

CLINICAL HISTORIES; with Uﬂmmﬂnts. 8vo. cloth, Ts. G, I

DI1XON.

A GUIDE TO THE PRAGTIG AL STUDY OF DISEASES OF
THE EYE, Third Egition. Post Svo. cloth, 9s.

S A S R 2 wan

DR. DOBELL.

DEMONSTRATIONS OF DISE?&SES IN THE CHEST, AND

THEIR PILYSICAL DIAGNOS1S8. With Coloured Plates. 8vo. cloth, 125, 64,

LECTURES ON THE GERMS ].:';HD VESTIGES OF DISEASE,
:1‘1: T;:L]ﬁc é::fl';'i:ltiun of the Invasion and Fatality of I'iscase by Periodieal Examinations.
A MANUAL OF DIET AND REGIMEN FOR PIYSICIAN

AND PATIENT. Thivd Edition (for the year 18G65). Crown 8ve, ¢loth, 15 Gd.

ON TUBERCULOSIS: ITS NATURE, CAUSE, AND TREAT-

MENT; with Notes on Pancreatic Juice, Second Edition. Crown 8vo, cloth, 3s. Gd.

ON WINTER COUGH (CATARRH, BR ONCIHITIS, EMPHY-

SEMA, ASTHMA); with an Appendix on some Principles of Ultt in Disease—
Lectures delivered at the Royal Infirmary for Disenses of the Chest. FPost 8vo. cloth,
53{ M. A A e R

|o DR. TOOGOOD DOWNING.

'\ NEURALGIA: its varvious Forms, Pathology, and Treatment, ThHE

| Jacksortax Prize Essay ror 1850, Ovo. cloth, 10s. 6d.

A A R A A A
DR. DRUITT, F.R.C.3.

THE SURGEON'S VADE-MECUM; with numerous iﬂugmviugs on |
Wood., Ninth Edition. Foolscap 8vo. cloth, 12s. Gd., |

A A
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MR. DUNMN, F.R.C.S.
PSYCHOLOGY —PHYSIOLOGICAL, 4s.; MEDICAL, 3s.

e

L E

S8IR JAMES EYRE, M.D.

THE STOMACH AND ITS i}IFF ICULTIES.  Fifth Edition.

Feap. Bvo. cloth, 2s. 6d.

II. %'
PRACTICAL REMARKS ON SOME EXHAUSTING DIS- §

EASES. Second Edition. Post 8vo. cloth, 4s. Gd.
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DR. FAYRER, M.D, FRCS.

CLINICAL SURGERY IN INDIA, with Engravings. 8vo. cloth, 16s.

, e
ON SCROFULA AND CONSUMPTION. Clergyman’s Sore Throat,
Catarrh, Croup, Bronchitiz, Asthma. Feap. 8vo., 2s. 6d.

SIR WILLIAM FERGUSSON, BART. F.R.S.
A SYSTEM OF PRACTICAL SURGERY; with numerons Illus-
| trations on Wood. Fourth Edition. Feap. 8vo. cloth, 125, Gd.
I L
SIR JOHMN FIFE, F.RCS. AMD MR. URQUHART.

MANUAL OF THE TURKISH BATH. Heat a Mode of Cure and

a Source of Strength for Men and Animals.  With Engravings. I’ost 8vo. cloth, 5s.

e

MR. FLOWER, F.R.S, F.R.C.S.

DIAGRAMS OF THE NERVES OF THE HUMAN BODY,
exhibiting their Origin, Divisions, and Connexions, with their Distribution to the various
Regions of the Cuntancous Surface, and to all the Muscles. Folio, containing Six
Plates, 143,

“-—B!_

DR, BALTHAZAR FOSTER, M.D., MR.C.P.

THE USE OF THE SPHYGMOGRAPH IN THE INVESTI-
GATION OF DISEASE. With Engravings. Gvo. cloth, 25 Gd.

MR, FOWMES, PH.D., F.R.5.
1

A MANUAL OF GHE“ISTRY, with 187 Illustrations on Wood.

Ninth Edition. Feap. Ovo. cloth, 125, Gd.
Edited by H. Bexce Joxes, M.D., F.R.8., and A, W, Horuaxs, Pu.D,, F.R.5.

CHEMISTRY, AS EXEMPLIFYING THE WISDOM AND
BENEFICENCE OF GOD. Second Edition. Feap. Givo. cloth, 4s. Gd.

INTRODUCTION TC QUALITATIVE ANALYSIS. Post 8vo. cloth, 2s.

P

DR. DO. J. T. FRANCIS.

| CHANGE OF CLIMATE; considered as a Iiemedy in Dyspeptie, Pul-

. monary, and other Chronic Affections; with an Account of the most Eligible Places of
| Residence for Invalids, at different Seasons of the Year, Post 8vo, cloth, 8s. Gd.

DR. W. FRAZER.

. ELEMENTS OF MATERIA MEDICA; containing the Chemistry

and Natural History of Drugs—their Effects, Doses, and Adulterations. Second Edition.
dvo. cloth, 10s, Gd.

R A P i o

C. REMIGIUS FRESBEMIUS.

? A SYSTEM OF INSTRUCTION IN CHEMICAL ANALYSIS,

Edited by Lrovn Burnrock, F.C.5.
QuarrraTive. Sixth Edition, with Coloured Plate illustrating Spectrum Analysis,  8vo.
cloth, 1s. G, QuantrraTive. Fourth Edition. 8vo. cloth, 18s.
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DR. FULLE‘R

ON DISEASES OF THE GHT‘?T including Diseases of the Heart

and Great Vessels. With Engravings. Bv.u. cloth, 125, Gd.

ON DISEASES OF THE I[luﬁ.RT AND GREAT VESSELS.

Bvo. cloth, 7s. Gd. III.

ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA:

their Pathology, Symptoms, and Treatment. Third Edition. 8vo. cloth, 125, 6d,

DR. GAIRDNER.
ON GOUT; its History, its Causes, and its Cuve. Fourth Edition. DPost
ﬂ“l’{l. C] E}'..h: RF.., ﬁ“’.. e

MR, GALLOWAY.
I

THE FIRST STEP IN CHEMISTRY. Third Editon. Feap. Svo.

eloth, 3s. 1L
THE SECOND STEP IN CHEMIST RY; or, the Student’s Guide to
the Higher Branches of the Science. With Engravings. 8ve. cloth, 10s
1.

A MANUAL OF QUALITATIVE ANALYSIS, Fourth Edition,

Post Bvo. cloth, Gs. Gd.
CHEMICAL TABLES. on Inwlm-‘rc Sheets, for School and Lecture

ooms. Second Editiom. 4z Ged.

MR. J. SAMPSON GAMGEE.

HISTORY OF A SUCCESSFUL CASE OF AMPUTATION AT

THE HIP- iDl\l (the limb 48-in. in circumference, 99 pounds weight). With 4
Photographs, dto cloth, 10s, Gd.

aaas

MR. F. J. GANT, F.R.C.S.

THE PRINCIPLES OF SURGERY : Clivieal, Medical, and Opera-

tive. With Engravings. 8vo. cloth, Ii-.f.

THE IRRITABLE Bl UH]]—'R its Causes and Curative Treatment.

Post Bvo. cloth, 45 Gd, S
ODR. GIBEB, M.R.C.P.

ON DISEASES OF THE THROAT AND WINDPIPE, as
Tiﬁ:{:.:h{%gh}ﬂ'dtlm Laryngoscope. Second Edition. With 116 Engravings. Post 8vo.

MRS. GODFREY.

N A Al Ll T 1 1 o T T
ON THE NATURE, PREVENTION, TREATMENT, AND CURE
OF SPINAL CURVATURES and DEFORMITIES of the CHEST and LIMBS,
without ARTIFICIAL SUPPORTS or any MECHANICAL APPLIANCES.
Third Edition, Revised and Enlarged. 8vo, cloth, 5s.

nnnnnnnnnn P

DR. GDHD'DN nM.D.,, C.8B.
ARMY HYGIENE. 8vo. cloth, 20&
LHI’\A FROM A MLDJ{‘AL POINT OF VIEW, T’*I ISBG

AND lﬂhl With a Chapter on Nagasaki as a Sanatarium.  Bvo, cloth, 105, G,
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i DR. GRAMVILLE, F.R.S.

|

i

THE MINERAT, SPRINGS OF VICHY: their Efficacy in the

Treatment of Gout, Indigestion, Gravel, Eu: &vo. cloth, 3s

ON SUDDEN DE ’fﬂf Post 8vo., 2s. Gd.

R T i S S o T

DR. GRAVES, M.D., F.R.S.

!
| STUDIES IN PHYSIOLOGY AND MEDICINE. FEdited by
!
;

Dr. Stokes.  With Portrait and Memoir.  Gvo, cloth, 143

DR. S. C. C—'.RIFFITH, M.D.
ON DERMATOILOGY AND THE TREATMENT OF SKIN
DISEASES BY MEAXNS OF HERDBs, IN PLACE OF ARSENIC AND
MERCURY., Feap, Bvo. cloth, 3s. |

MR. GRIFFITHS.
CHEMISTRY OF THE FOUR SEASONS— Spring, Summer,

Auntumn, Winter.  Illustrated with Engravings on Wood. Second Edition. Foolseap
fvo. cloth, Vs Ged. e

DR, QULLY,

THE SIMPLE TREATMENT OF DISEJ’LSE, deduced from the

Methods of Expectancy and Revulsion. 18mo, eloth, 4s.

DR. GUY AMD DR. JOHN HARLEY.

HOOPER'S PHYSICIAN'S VADE-MECUM; or, MANUAL OF
THE PRINCIPLES AND PRACTICE OF PHYSIC. Seventh Edition, consider-
ably enlarged, and rewritten. I‘m::]rer:ﬂp Gyo. Llntll, 125, G,

— 1o BB ot
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GU’i"l ]IUSPIT:’{L RI I‘D]{'IS Third Series. Vols, I to XII., 8vo.,

. cach

“rers e

DR. HA EEREHDN F.R.C.P.

' ON DISEASES OF THE "Ji[}[ﬂﬂ,h comprising those of the

Stemach and other Parts of the Alimentary Canal, (Esophagus, Stomach, Cazeum,
Intestines, and Peritonenm. Sceond Edition, with l‘lr:tcs. Bvo, cloth, 14s.

| ON THE INJURIOUS EFFECTS OF MERCURY IN THE
TREATMENT OF D SEASE. Post 8vo, cloth, 3s. Gd.

R S e L R

DR. C. RADCLYFFE HALL.

. TORQUAY IN TITS MEDICAL ASPECT AS A RESORT FOR

PULMONARY INVALIDS. Post 8vo. cloth, 5s.

CR. MARSHALL HALL, F.R.S.

PRONE AND POSTURAL’ Rl* SPIRATION IN DROWNING ..
ﬂ;?ﬂﬁg&uﬁ;onm OF iPl’*-ﬂ"A. OR SUSPENDED RESPIRATION. }

§ PRACTICAT, OBSERVATIONS AND SUGGESITONS IN MEDI- %

CINE. Seroniv Sevies, Post Bw cloth, 8s. Gd.
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MR. HARDWIGH. 5!0

A MANUAL OF PHOTOGRAPHIC CHEMISTRY., Wwith

Engravings. Seventh Edition, Foolscap 8vo. cloth, 7s. Gd.

A R AR LR R

BDR. J, BOWER HARRISCN, M.D., MR.C.P.

LETTERS TO A YOUNG ]}lliiﬂ'l‘l’I‘IUNEl?, ON THE DIS-

EASES OF CHILDREN. Foolscap ivo. cloth, ds.

ON THE CONTAMINATION OF WATER BY THE POISON
OF LEAD, and its Effects on the Human Body. Foolscap Gvo. cloth, 3s. 6d.

A A A AL

DR. HAFITWIG

ON SEA BATHING AND SI‘:‘L AIR.  Second Ldition. Feap:

Bvo., 25, Gd.

ON Tlﬂ* PHYSICAL LI}LG;’LTIU}. OF CHILDREN., Feap.

Bvo., 25 Gd,

e
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DR. A. H. HASSALL.

{
|
¢ ; $
THE URINE, IN HEALTH AND DISEASE; being an Ex-
planation of the Composition of the Urine, and of the Pathology and Treatment of
Urinary and Renal Disorders. Sccond Edition. With 79 Engravings (23 Coloured).
Post Bvo. cloth, 125 Gd.

THE MICROSCOPIC ANATOMY OF THE HUMAN BODY.

IN HEALTH AND DISEASE. lllustrated with Several ITundred Drawings in
Colour. Two vols. 8vo. cloth, £1. 10s.

|
I S

! MR. ALFRED HAVILAND, M.R.C.S.

CLIMATE, WEATHER, AND DISEASE; being a Sketch of the

Opinions of the most celebrated Ancient and Modern Wiriters with regard to the Influence
of Climate and Weather in producing Discase. With Four coloured Epngravings. 8vo.
cloth, 7s.

DR. HEADLAND.

© ON THE ACTION OF MEDICINES IN THE SYSTEM.

Fourth Edition. 8vo. cloth, 14s.

A MEDICAL HANDBOOK; t:ﬁm};rehcm'fmg such Information on Medical

and Sanitary Subjects as is ﬂuarrtb]u m Educated Persons.  Second Thousand. Foolscap
Bro. cloth, &s

T

DR. HEALE.

§ A TREATISE ON THE PHYSIOLOGICAT, ANATOMY OF §

THE LUNGS. With Engravingss Gvo. cloth, Bs.

% A TREATISE ON VITAL CAUSES. Svo. cloth, 95 i

b2
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2 MR. CHRISTOPHER HEATH, F.R.C.8.

PRACTICAL ANATOMY: a M:I..Illlﬂ.l of Dissections, With numerous

Engravings. Feap. 8vo. cloth, 10s. 6d.

A MANUAL OF MINOR SUI{{]ERY AND BANDAGING, FOR

THE USE OF HOUSE-SURGEONS, DRESSERS, AND JUNIOR PRAC-
TITIONERS. With Illustrations, Third Edition. ]:cap 8vo, cloth, 5s.

MR. HIGGINBOTTOM, F.RS., FRCSE.

A PRACTICAL ESSAY ON THE USE OF THE NITRATE OF |
SILVER IN THE TREATMENT OF INFLAMMATION, WOUNDS, AND
ULCERS.  Third Edition, &vo. cloth, Gs.

Fo R S A R e S

DR. HINDS.

THE HARMONIES OF PHYSICAL SCIENCE IN RELATION
TO THE HIGHER SENTIMENTS; with Observations on Medical Studies, and on
the Moral and Scientific Relations of Medical Life. Post 8vo. cloth, 4s.

e

L)

Crown $vo. cloth, 7= Gid,

R R R S

CR. HODGES.

THE NATURE, PATHOLOGY, AND TREATMBINT OF PU]*R

PERAL CONVULSIONS, Crown Svo. cloth, :

|
1
|
MR, J. A, HINGESTOMN, M.R.C.S.
TOPICS OF THE DAY, MEDICAL, SOCTAT, AND SCIENTIFIC,
:

G ot

B L LT PR T

DR. DECIMUS HODGSON.

THE PROSTATE GLAND, AND ITS ENLARGEMENT IN

OLD AGE. With 12 Plates. Royal 8vo. cloth, 6s.
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MR. JABEZ HOGG. 4.

. A MANUAL OF OPHTHALMOSCOPIC SURGERY ; being a

Practical Treatise on the Use of the Ophthalmoscope in Diseases of the Eye. Third
Edition. 'With Coloured Plates. 8vo. cloth, 10s G4,

B R T T R T

MR. LUTHER HOLDEN, FR.C.S,

| ;
HUMAN OSTEOLOGY : with Plates, showing the Attachments of the
Muscles, 'Third Edition. 8vo. cloth; 16z, ?

§
é A MANUAT OF THE DISSECTION OF THE HUMAN BODY.

With Engravings on Wood. Second Edition. 8vo. cloth, 16s.
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MR BARNARD HOLT, F.R.C.S. ﬁ

ON THE IMMEDIATE TREATMENT OF STRICTURE OF

THE URETHRA., Second Edition, Enlarged. 8vo. cloth, 3s

DR. W. CHARLES HOOD.

SUGGESIIONS FOR THE FUTURE PROVISION OF CRIMI- |

NAL LUNATICS. 8vo. cloth, 5s 6d.

DR. P. HOOD.
THE SUCCESSFUL TREATMENT OF SCARLET FEVER:
also, OBSERVATIONS ON THE PATHOLOGY AND TREATMENT OF
CROWING INSPIRATIONS OF INFANTS. Post 8vo, cloth, s,

MR. JOHN HORSLEY.

A CATECHISM OF CHEMICAL PHILOSOPHY ; being a Familiar

Exposition of the Principles of Chemistry and Physics. With Engravings on Wood.
Desigmed for the Use of Schools and Private Teachers. Post $vo. cloth, Gs. Gd.

R L S

MR. LUKE HOWARD, F.R.S.

FSSAY ON THE MODIFICATIONS OF CLOUDS.  Third Raition

by W. D, and E, Howarp. With 6 Lithographic Plates, from Pictures by Kenyon,
dto, cloth, 10s. Gd, e )

DR. HAMILTON HOWE, M.D.

A THEORETICAL INQUIRY INTO THE PHYSICAL CAUSE
OF EPIDEMIC DISEASES. Accompanied with Tables, 8vo. cloth, 7,
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DR. HUFELAND.

THE ART OF PROLONGING LIFE. Second Edition. Edited

by Erasmuvs Wirsow, F.R.S,  Foolscap 8vo,, 25, Gd.

MR, W. CURTIS HUGMAN, F.R.C.S.

ON HIP-JOINT DISEASE; with reference especially to Treatment

hy Mechanieal Means for the Relief of Contraction and Deformity of the Affocted Liml
With Plates. Re-issue, enlarged.  8vo. cloth, 3s Gd. ; § e

MR. HULKE, F.RC.5.

A PRACTICAL TREATISE ON THE USE OF THE

{',';PHI;E'I‘HALI'FIUEGDPE. Being the Jacksonian Prize Essay for 1859. Roval 8vo
cloth, Bs. z z ¥

S A i

DR. HENRY HUNT.

ON HEARTBURN AND INDIGESTION. S8vo. cloth, 5s.
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PROFESS0OR HUXLEY, F.R.S. ?

LECTURES ON THE ELEMENTS OF COMPARATIVE
ANATOMY —ON CLASSIFICATON AND THE SKULL  With 111 Hlus
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i MR. JONATHAN HUTCHINSON, F.R.C.S.
I
|

A CLINICAL MEMOIR ON CERTAIN DISEASES OF THE
EYE AND EAR, CONSEQUENT ON INHERITED SYPHILIS; with an
appended Chapter of Commentaries on the Tramsmission of Syphilis from Parent to
(Oifspring, and its more remote Consequences.  With Plates and Woodeuts, 8vo. cloth, 9z,

A A A

DR. INMAN, M.R.C.P.

| ON MYALGIA: ITS NA.TURE,‘ CAUSES, AND TREATMENT;

i being a Treatise on Painful and other Affections of the Muscular System. Second
| Fdition, 8vo, cloth, 5.

FOUNDATION FOR A NEW THEORY AND PRACTICE

OF MEDICINE., Second Edition. Crown 8ve. cloth, 10s.
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DR. JAGO, M.D.OXON., ABCANTAB.

ENTOPTICS, WITH ITS USES IN PHYSIOLOGY AND

MEDICINE. With 54 Engravings. Crown 8$vo. cloth, 5s

STRANGULATED HERNTA. &vo. cloth, 55
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MR. J. H. JAMES, F.R.C.S,
PRACTICAL OBSERVATIONS ON THE OPERATIONS FOR
T 1

DR. PROSSER JAMES, M.D.

SORE-THROAT : ITS NATURE, VARIETIES, AND TREAT-

MENT ; including the Use of the LARYNGOSCOPE as an Aid to Dingnosis, Second
Edition, with numerous Engravings. Post 8vo, cloth, 5s,

DR. HANDFIELD JONES, M.B, F.R.C.P.

CLINICAL OBSERVATIONS ON FUNCTIONAL NERVOUS

DISORDERS, Post vo. cloth, 10s, 6d.

DR. HANDFIELD JOMNES, F.R.S, & DR. EDWARD H. SIEVEKING.

A MANUAL OF PATHOLOGICAL ANATOMY. Tiustrated with

numerous Engravings on Wood. Foolscap 8vo. cloth, 125, 6d,

* DR. JAMES JOMNES, M.D., MRCP. ]F

! ON THE USE OF PERCHLORIDE OF TRON AND OTHER i -.

CHALYBEATE SALTS IN THE TREATMENT OF CONSUMPTION, Crown
8vo, cloth, 3s. 6d.
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i MR. WHARTON JONES, F.R.S.

I
. A MANUAL OF THE PRINCIPLES AND PRACTICE OF
' OPHTHALMIC MEDICINE AND SURGERY ; with NMine Coloured Plates and
l 175 Wood Engravings, Third Edition, thoroughly revised. Foolscap Bvo, cloth, 125, Gd.

|
1L
THE WISDOM AND BENEFICENCE OF THE ALMIGHTY,
AS DISPLAYED IN THE SENSE OF VISION. Actonian Prize Essay. With
Ilustrations on Steel and Wood. Foolzeap Bvo. cloth, 4=, Gd.
b

DEFECTS OF SIGHT AND HEARING: their Nature, Causes, Pre-

vention, and General Management. Second Edition, with Engravings. Feap, 8vo. 25, G,

A CATECHISM OF THE MEDICINE AND SURGERY OF

THE EYE AND EAR. For the Clinical Use of Hospital Students, Feap. Gvo. 2. Gd,

A CATECHISM OF THE PH’.‘:’ISH}LUGY AND PHILOSOPHY

OF BODY, SENSE, AND MIND. For Use in Schools and Colleges, Feap, 8vo.,
2. G,
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T

MR. FURNEAUX JORDAN, M.R.C.S. th

AN INTRODUCTION TO CLINICAL SURGERY; WITH A %

Mecthod of Investigating and Reporting Surgical Cases. Feap, 8vo. cloth, 5s.

MR, JUDD.

A PRACTICAL TREATISE ON URETHRITIS AND SYPHI-

LI5: including Obscrvations on the Power of the Menstruous Fluid, and of the Dis-
charge from Leucorrheea and Sores to produce Urethritis: with a variety of Examples,
Experiments, Remedies, and Cures.  8vo. eloth, £1. 5z
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DR. LAENNEC.

A MANUAL OF AUSCULTATION AND PERCUSSION, rrans-

lated and Edited by J, B. Saarre, M.R.C.5. 3

DR. LANE, M.A.

HYDRUPATHF; 0OR, HYGIIEINTG MEDICINE, An Explanatory
Essay. Second Edition. Post 8vo, cloth, 3s.

R e

MR. LAVWRENCE, F.R.3.

LECTURES ON SURGERY. svo. cloth, 1Gs.
A TREATISE ON RUPTURES. The Fifth Edition, considerably

enlarged. &vo. cloth, 16s.
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f DR. LEARED, M.R.C.P. !

% IMPERFECT DIGESTION: ITS CAUSES AND TREATMENT. i
Fourth Edition. Foolscap 8vo. cloth, 4.
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DR, EDWIN LEE.

THE EFFECT OF CLIMATE ON TUBERCULOUS DISEASE,

| with Naotices of the chief Foreign Places of Winter Resort.  Small Svo. eloth, 45, Gd.

THE WATERING PLACES OF ENGLAND, CONSIDERED
with Reference to their Medical Topography. Fourth Edition, Feap. 8vo. cloth, 7s. Gd.

THE PRINCIPAL BATHS OF TFRANCE. Fouth Edition.

Feap. five. cloth, Js. Gd. v,

THE BATHS OF GERMANY. ']1'0“1‘111 Edition. Iost 8vo. cloth, Ts.
THE BATHS OF SWITZERLAND. 12mo. cloth, 3s. 64,
HOMEOPATIY AND HYDROPATHY IMPARTIALLY AP-

PRECIATED. Fourth Edition. Post 8vo. cloth, 3.

L

MR. HENMRY LEE, F.R.C.S.
I

ON SYPHILIS. Second Edition. With Coloured Plates. 8vo. cloth, 10s.
ON DISEASES OF THE VEINS, HEMORRHOIDAL TUMOURS,

AND OTHER AFFECTIONS OF THE RECTUM, Second Edition. Bvo, cloth, 8s,
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DR. ROBERT LEE, F.R.3.

CONSULTATIONS IN MII.\J\VI?[}ERY. Foolseap Svo. cloth, 45 6d.
A TREATISE ON THE SPECULUM; with Three Hundred Cases.

8vo. cloth, 45, Gd, 111,

CLINICAL REPORTS OF OVARIAN AND UTERINE DIS-

EASES, with Commentaries.  Foolser |p Uvo. cloth, G Gd.

CLINICAL MIDWIFERY : cmnprlamg the Historics of 545 Cases of

Difficult, Preternatural, and Complicated Labour, with Commentarics. Sceond Edition,
Foolscap Gvo. cloth, 5s.
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DR, LEISHMAN, M.D., FF.P.5.

THE MECHANISM OF PARTURITION: An Fssay, Historical and
Critical. With Engravings. 8vo. cloth, 5s

e

MR. LISTOMN, F.R.S.

PRACTICAL SURGERY., Fourth Edition. 8vo. cloth, 22s.

MR, H. W. LOBB, L.S.A, M.RCS.E.

ON SOME OF THE MORE OBSCURE IFORMS OF NERVOUS
AFFECTIONS, THEIR PATHOLOGY AND TREATMENT. Re-issue,
? with the Chapter on Galvanism entirely Re-written. With Engravings. 8vo, cloth, fis,
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DR. LOGAN, M.D, M.R.C.P.LOND.
ON OBSTINATE DISEASES OF T]IE SKIN. Feap.8vo. f.lﬂt.h,ﬂs Ged.
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LoMDOMN HOSPITAL.

CLINICAL LECTURES AND REPORTS BY THE MEDICAL
AND SURGICAT STAFF. With Illustrations. Vols I, to 11T,  8vo. cloth, 7s. G,

LONDON MEDIGAL“-;:BGIETY OF OBSERVATION.
WHAT T0 OBSERVE AT THE BED-SIDE, AND AFILR

DEATIL. DPublished by Authority. Second Edition. Foolscap 8vo. cloth, 4s. Gd.

e

MR. M'CLELLAND, F.L.S, F.G.S.

THE MEDICAL TOPOGRAPHY, OR CLIMATE AND SOILS,

OF BENGAL AND THE N. . PIH}\INLI‘* Post Bvo. cloth, 4z Gd.

D

MACLACHLAN, M.D., F.R.C.P.L.

THE DISLAE:IS ﬁ\!} I\TMHI\[H‘ILE; OF ADVANCED LIFE.

BrosendhsilBe. " 0 0wl T e e el
DR. A. ©. MACLEOD, M.R.C.P.LOND.

ACHOLIC DISEASES ; comprising Janndice, Diarrheea, Dyvsentery,
and Cholern,  Post Bvo. cloth, 5z Gd,

e

DR. GEORGE H. B. MAGCGLEOD, F.R.C.3.E.

OUTLINES OF SURGICAL DIAGNOSIS. svo. dloth, 125, 6
NOTES ON THE SURGERY OF THE CRIMEAN WAR: wi

REMARKS on GUN-SHOT WOUNDS. #&vo. cloth, 105 6d,

N

MR, -.IDEEF"H MAOL1$E F.R.C.8.

SURGICAL ANATOMY. A E-el'il::.'-; of Disscctions, illustrating the Prin-

cipal Regions of the Human Body.
The Second Edition, imperinl folio, cloth, £3. 125,; half-morocco, £4. 4s,

ON DISLOCATIONS AND IR};CIURES This Work is Uniform

with the Author's * Surgical Anatomy;" each Fascieulus contains Four beauntifully
executed Lithographic Drawings. Impern il fu]m, cloth, £2, 10s,; haif-morocco, £2, l{.s-

MR, MACHAMARA,

ON DISEASES OF THE EYE;: referring principally to those Affections

requiring the aid of the Ophthalmoscope for their Diagnosis. With coloured plates.
thvo, cloth, 105, Gd, renctarasente roiee

DR. McNICOLL, M.E.C.P,

A HAND-BOOK FOR SOUTHPORT, MEDICAL & GENERAL;

with Copious Notices of the Natural History of the District, Second Edition, Post Bvo,
cloth, 3s. Gd. Ay Ao,

DR. MARCET, F.R.S.

ON THE COMPOSITION OF FOOD, AND HOW IT IS

ADULTERATED; with Practical Dll‘EcllﬁIlb for its Annlysis. Bvo. cloth, G5, Gd,

ON CHRONIC ALCOHOLIC IN'iU}{I{JATIU\', with an INQUIRY

INTO THE INFLUENCE OF THE ABUSE OF ALCOHOL AS A PRE-
IE:IIHI’IDShI:I;! {j_:‘LT.JHl:. OF DISEASE., Second Edition, much enlarged. Foolscap
Vi, Ciot 5, 1
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DR. J. MACPHERSON, M.D.

CHOLERA IN ITS HOME; with a Sketch of the Pathology and Treat-

pent of the Discase.  Crown 8vo. c]-}th 5z

SRRIPRPHY.

B @g;g;;;'m.
DISEASES OF THE HEART: THEIR PATHOLOGY, DIAG-

NOSIS, AND TREATMENT. Second Edition. Iost Bvo. cloth, 6s.

SKODA ON AUSCULTATION AND PERCUSSION. Post svo.
cloth, Gs, 1L

BLEEDING AND CHANGE IN TYPE OF DISEASES.
Gulstonian Lectures for 1864, Crown 8ve, 2 Gd.
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S2IR RANALD MARTIMN, K.C.B, F.R.S.

INFLUENCE OF TROPICAL CLIMATES IN PRODUCING
THE ACUTE ENDEMIC DISEASES OF EUROPEANS; including Practical

Observations on their Chronic Sequel under the Influences of the Climate of Europe.
Second Edition, much enlarged. 8vo, clulh, 20s.

S

DR. MAESBY.

|
I
' i
! ON THE EXAMINATION OF RECRUITS; intended for the Use of
% Young Medical Officers on Entering the Army. 8vo. eloth, 5s. %

A A

MR, C. F. MAUNDER, F.R.C.S.

OPERATIVE SURGERY. With 158 Engravings. Post 8vo. Gs.

N

DR. MAYNE.

AN EXPOSITORY LEXICON OF THE TERMS, ANCIENT

AND MODERN, IN MEDICAL AND GENERAL SCIENCE. #8vo. cloth, £2, 10z,

& MEDICAL 'VOOKBULARY: o s Espiagol & sl Nisiss

Synonymes, Terms, and Phrases used in Medicine and the relative branches of Medical
Science. Second Edition, Feap. 8vo. cloth, Bs. Gd.

A B T o

DR. MERYON, M.D, FHGF"

PATHOLOGICAL AND PRACTICAL RESEARCHES ON THE
VARIOUS FORMS OF PARALYSIS.  8vo. cloth, Gs.

£

DR. MILLINGEM.

ON THE TREATMENT AND MANAGEMENT OF THE IN-

SANE; with Considerations on Public and Private Lunatic Asylums. 18mo. cloth,
4z, .

R A R

DR. W. J. MDDHE M.D.

? HEALTH I\T THE THGPIGS, or, Sanitary Art applied to Europeans

e

in India. Ovo. cloth, 9s. %
A MANUAL OF THE DISEASLS OF INDIA, Feap. Svo. cloth, 5s. g
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PROFESSOR MULDER, UTRECHT.

" THE CHEMISTRY OF WINL Edited by H. Bexce Jones, M.D,,

F.R.5. Feap. 8vo, cloth, 6.
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DR. W. MURRAY, M.D. M.R.C.P.

EMOTIONAL DISORDERS OF THE SYMPATHETIC SYS- |

TEM OF NERVES. Crown five. cloth, 3s. Gd.

MUSHET, M.B, M.R.C.P.

ON APOPLEXY, 11‘\1} ALLIED AFFECTIONS OF THE

BRAIN. Ovo, cloth, 75

| i
MR. NAYLER, F.R.C.S.

ON THE DISEASES OF THE SKIN. With Plates. 8vo. cloth,

105, Gef, i

e et

DR. BIRKBECK NEWVINS.

THE PRESCRIBER'S ANALYSIS OF THE BRITISH PIHAR- |

MACOPEIA, Third Edition, enlarged to 205 pp.  32mo. cloth, 3. 6d.

DR. THOS. NIGHOLSON, M.D.
ON YELLOW FEVER; comprising the History of that Discase as it

|
appeared in the Tsland of Antigua. Feap. Gvo. cloth, 25 64, g
DR. NOAD, PH.D, FRS.
THE INDUCTION COIL, being a Popular Explanation of the Electrical
|
|
|

Principles on which it is constructed. Sccond Edition. With Engravings. Feap. 8vo,
cloth, 35
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R. NOBLE.

D
THE HUMAN MIND IN ITS RELATIONS WITH THE

BRAIN AND NERVOUS S8YSTEM, Post 8vo. cloth, 45, Gd,

MR. MUNNELEY, F.R.G.5.E.
I

ON THE ORGANS OF VISION: THEIR ANATOMY AND PHY- |

STOLOGY. With Plates, 8vo. cloth, 155

A TREATISE ON THE NATURE, CAUSES, AND TREATMENT |
OF ERYSIPELAS., U8vo. cloth, 10s. Gd. |

|

|
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MR. LANGSTON PARKER.

THE MODERN TREATMENT OF SYPHILITIC DISEASES,

both Primary and Sccondary; comprising the Treatment of Constitutional and Confirmed
Syphilis, by a safe and successful Method. Fourth Edition, 8vo. cloth, 10s.
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DR. P.AHKEB FHE F.R.C.P.

A MANUAL OF PRACTIC ’tL ][YGIL\F, intended especially for

? the Medical Officers of the Army, With Plates and Woodents, 2nd Edition, 8vo. cloth, 16s.

¢
THE URINE: ITS COMPOSITION IN HEALTH AND DISEASE, i

AND UNDER THE ACTION OF REMEDIES. &vo, cloth, 12
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DR. PARKIM, M.D., F.R.C.S.

THE ANTIDOTAL TREATMIENT AND PREVENTION OF

THE EPIDEMIC CHOLERA. Thlrﬂl Edition.  Gvo. cloth, 7z, Gd.

r THE CAUSATION AND ]’RHFN'H{I'N OF DISEASE;: with

the Laws regulating the Extrication of Malaria from the Surface, and its Diffusion in the
surrounding Air.  #vo. cloth, Js.
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MR. JAMES PART, F.R.C.S. |

THE MEDICAL AND SURGICAL POCKET CASE BOOK,

for the Registration of important Cases in Private Practice, and to assist the Student of |
Hospital Practice. Second Edition. 2, Gd.

e

oR. PAVY, M.D, F.RS. F.RC.P.

DIABETES: RESEARCHES ON ]TS NATURE AND TREAT-

MENT. 8vo. cloth, 8s. Gd.
ER. PEACOCK, M D, F.R.C.P.

ON MALFORMATIONS OF THE HUMAN HEART. wia

Original Cases and Hlustrations. Second Edition. With § Plates.  8vo. cloth, 10s.

ON SOME OF THE CAUSES }:I\D EFFECTS OF VALVULAR

DISEASE OF THE HEART. With Engravings, vo. cloth, 5s
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DR. W. H. PEARSE, M.D.EDIN.

NOTES ON HEALTIL IN CALCUTTA AND BRITISIH

EMIGRANT SHIPS, incloding Ventilation, Diet, and Disease. Feap, 8vo, 25

PR e

DR. PEET, M.D., F.R.C.P,

THE PRINCIPLES AND ~PRACTICE OF MEDICINE;

Designed chiefly for Students of Illd! i Medical {u]lo reg.  Gvo. cloth, 1Gs,
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DR. PEREIRA, F.R.S.

SELECTA E PRAESCRIPTIS. Fourtcenth Edition. 24mo. cloth, 5s.

rr .

DR. PICKFORD.

NYGIENE; or, Health as Depending upon the Conditions of the Atmo-
sphere, Food and Drinks, Motion and Rest, Sleep and Wakefulness, Secretions, Excre-
tions, and Retentions, Mental Emotions, Clothing, Bathing, &e. Vol. 1. 8vo. cloth, 9s.

s

MR. PIRRIE, F.R.S.E.

THE PRINCIPLES AND PRACTICE OF SURGERY., with

numerous Engravings on Wood. Second Hdition. 8vo. eloth, 24s.

PHARMACOPEIA COLLEGII REGALIS MEDICORUM LOXN-

DINENSIS, 8vo. cloth, 9s.; or 24mo. 5s.

L
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PROFESSCORE2 PLATTNER & MUSPRATT.

l
|
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|
' THE USE OF THE BLOWPIPE IN THE EXAMINATION OF HE
MINERALS, ORES, AND OTHER METALLIC COMBINATIONS. Illustrated
é by numerous L:ﬂg‘l"l\ ings on Wood, Third Edition. 8ve. cloth, 105, Gd. i
&

Lot




—_ - - ————————— e - = — -_..—--a.n_..
DR. HENRY F. A. PRATT, MO, M.R.G.P.

THE GENEALOGY OF CREATION, newly Translated from the

Unpointed Hebrew Text of the Book of Genesis, showing the General Scientific Aceuracy

1o o3>
MESSRS. CHURCHILL & SONS PUBLICATIONS, 29 &
|
! of the Cosmogony of Moses and the ]‘hllnmph} of Creation. Bvo, cloth, 14s.

ON ECCENTRIC AND l’.‘-l*l}{TT{-IG FORCE: A New Theory of
l"mjeutiun._ With Engravings. Svo. cloth, 10s,

ON ORBITAI, MOTION: The Outlines of a System of Physical

Astronomy. With Diagrims.  8vo. cloth, 7s. Gd.

ASTRONOMICAL INVESTIGATIONS. ‘The Cosmical Relations of

the Revolution of the Lunar Apsides. Oczanic Tides. With Engravings. 8vo. cloth, 5s.

Y.
THE ORACLES OF GOD: An Attempt at a Re-interpretation. Part L

The Revealed Cosmos,  8vo. cloth, 10s

P P LA e

THE PRESCRIBER'S PHAR“ECUPCFL‘& containing all the Medi-

cines in the British Pharmacopeia, arranged in Classes 'lL'cur:lmp; to :he:r Agtion, with
their Cﬂmp-nsmun and Doses. DBy a Pmchsm-'r Physician. Fifth Edition, 32mo,
cloth, 2s. Gd.; roan tuck (for the pthl.kl'.:l}, s, Gd.

DR. JOHN ROWLISCMN PRETTY.

AIDS DURING LABOUR, including the Administration of Chloreform,

the Management of Placenta and Post-partnm Haemorrhage, Feap. 8vo. cloth, 43, Gd.
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MR. P. C. PRICE, FRC.S.

| AN ]Sb \Y ON EXCISION OF THE KNEE-JOINT, With

Coloured Plates. With Memoir of the Author and Notes by Henry Smith, F.R.C.S
Roval Bvo. cloth, 14

R

DR. PRIESTLEY .

LECTURES ON THE DL‘VFLUPMI NT OF THE GRAVID
UTERUS.  vo. cloth, 5. 6d.

DR. RADCLIFFE, F.R.C.P.L.

L EPTIJ‘RE_S ON [EPILEPSY, PAIN. PARALYSIS, AND |
CERTAIN OTHER DISORDERS OF THE NERVOUS SYSTEM, delivered at |
l the Royal College of Pliysicians in London. Post 8vo. eloth, 7s. Gid. :

MR. RAINEY.

ON THE MODE OF FORMATION OF SHELLS OF ANIMALS,

OF BONE, AND OF SEVERAL OTHER STRUCTURES, by a Process of

Molecular Coalescence, Demonstrable in certain Artificially-formed Preducts. Feap. Bvo.
cloth, 45, Gd,

? DR. F. H. RAMSBOTHAM.

[]
TIE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI- {’

CINE AND SURGERY. Ilustrated with One Hundred and Twemty Plates on Steel
and Wood; forming one thick handsome voluwe. Fourth Edition. 8vo. cloth, 22s.
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DR. RAMSBOTHAM.

PRACTICAL OBSERVATIONS ON MIDWIFERY, with a Selection
of Cases, Second Edition. 8vo. cloth, 125

R et s

PROFEESOR REDWOOCD, PH.D.

A SUPPLEMENT TO THE PHARMACOP®EIA: A concise but

cmnprchmmw Dispensatory, and Manual of Facts and Formula, for the use of Practi-
tioners in Medicine and Pharmacy. Third Edition. 8ve. cloth, 22s,

DR. DU BCIS REYMOND.

ANIMAL ELECTRICITY; Zdited by H. Bince Joxes, M.D., F.R.S8,

With Fifty Engravings on Wood. Foolscap fivo. cloth, Gs.

B
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BR. REYMOLES, MDLOND.

EPILEPSY: ITS SYMPTOMS, E‘I{E;iﬂ'[ENT, AND RELATION

T0 OTHER CHRONIC CONVULSIVE DISEASES. &vo. cloth, 10s.

TIE DIAGNOSIS OF DISEASES OF THE BRAIN , SPINAL

CORD, AND THEIR APPENDAGES. iivo. cloth, Bs

B S SR S R

DR. B. W. RICHARDSEON.

ON THE CAUSE OF THE {?{JI;&GULATI()N OF THE BLOOD.

Being the Astiey Coorer Puize Essay for 1856, With o Praetical Appendix.
tivo. r.lntll 16Gs.

THE HYGIENIC TRLATMLNT OF PULMONARY CONSUMP-

TION. Bvo. cloth, 5s. Gd.

DR. RITCHIE, M.D.

U}IE {Hf,-ﬂ{I,r’aNl IPLIYSIUL{JGY AND PATHOLOGY,  with
ingravings., {vo, cloth, Gs.

S S 2 E

DR. WILLIAM ROBERTS, M.D, F.R.C.P.

AN ESSAY ON WASTING PALSY; being a Systematic Treatize on
the Disease hitherto described as ATROPIIE MUSCULAIRE PROGRESSIVE.
With Four Plates. 8vo. cloth, 5,

DR. ROUTH.

INFANT FEEDING, AND ITS INFLUENCE ON LIFE;

Or, the Causes and Prevention of Infant Mortality, Seeond Edition, Feap, 8vo. cloth, Gs.

D

BR. W. H. RUEEHTEDN

THE NATURE AND TRT'ATM]*NT OF GOUT. 8vo. cloth, 10s. 6d.

A TREATISE ON DIET AND REGIMEN, Fourth Edition. 2 vols. §
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125 post Bvo. cloth,
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DR. ROWE.

NERVOUS DISEASES, LIVER AND STOMACH COM-
PLAINTS, LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIs-
ORDERS PRODUCED BY TROPICAL CLIMATES. With Cases. Sixteenth
Edition. Feap. 8vo. 25 6. A -

DR. ROYLE, FR.S, AND DR. HEADLAND, nM.D,

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS.

With numerous Engravings on Woeod, Fourth Edition. Feap. 8vo. cloth, 125 6d,
: DR. Hw:;?“m.n.

INFANTICIDE: 1T8 LAW, PREVALENCE, PREVENTION, AND

HISTORY. 8vo. cloth, 5s. —
: 5T. BARTHOLOMEW'S HOSPITAL.
A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL

MUSEUM. Vol L (1846), Vol. I1. {1851}, Vol. IIL (1862), 8vo. cloth, 55 each.
ST. GEORGE'S HOSPITAL REPORTS. Vol.I. 8vo. 7s. 6d.
MR. T. P. SALT, BIRMINGHAM,

L

ON DEFORMITIES AND DEBILITIES OF THE LOWER
EXTREMITIES, AND THE MECHANICAL TREATMENT EMPLOYED
IN THE PROMOTION OF THEIR CURE. With vumerous Plates. 8vo,
eloth, 15s 15,

ON RUPIURE: 11s CAUSES, MANAGEMENT, AND CURE,
and the various Mechanical Contrivances employed for its Relicf With Engravings.
Post 8vo. cloth, 3s. e

DR. SALTER, F.R.S. .
ON ASTHMA : its Pathology, Causes, Consequences, and Treatment,

Bvo. cloth, 10s.

e

R

DR. SANKEY, M.D.LOND.

LECTURES ON MENTAL DISEASES.  8vo. cloth, 8.

DR. SANS DM M.D.LOND.

CHLOROFORM : 118 ACTION A}:D ADMINISTRATION. A Hand-
book. With Engravings. Crown 8vo. cloth, s

THE ARREST AND PREVENTION OF CHOLERA; being o

Guide to the Antiseptic 'l'rmuuuul l' cap. Ihﬂ -‘.:Iclth, 2s. Gd.

MR, EAV{}HY.

A COMPENDIUM O DOMESTIC MEDICINE., AND COMPA-
NION TO THE MEDICINE CHEST ; intended as a Source of Easy Reference for
Clergymen, and for Families residing at o Distance from DProfessional Assistance.
Seventh Edition.  12mo. cloth, §s.

CR. SCHACHT.

THE MICROSCOPE, AND ITS APPLICATION TO YEGETABLE

ANATOMY AND PHYSIOLOGY. Edited by Frepericx Cunney, MLA,  Feap.
Bvo. cloth, Gs.

DR. SCORESBY-JACKSON, M.D,, FR.S.E.

MEDICAL CLIMATOLOGY ; or, a Topographical and Meteorological

Deseription of the Localities resorted to in Winter and Summer by Invalids of various
classes both at Home and Abroad. With an Isothermal Chart, Post 8vo, cloth, 12,
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DR. SEMPLE.

ON COUGH: its Causes, Varietics, and Treatment. With some practical
Remarks on the Use of the Stethescope as an aid to Diagnesis. Post Ovo. cloth, 4s. Gd.
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CR. SEYNMOUR.

' I.

ILLUSTRATIONS OF SOME OF THE PRINCIPAL DIS- |
EASES OF THE OVARIA: their Symptoms and Treatment; to which are prefixed |
Observations on the Structure and Functions of these parts in the Human Being and in

Animals. On Indin paper. Folio, 16s.

1,

THE NATURE AND TREATMENT OF DROPSY; considered |
especially in reference to the Diseases of the Internal Organs of the Body, which most

commmonly produce it. Bvo. s | B

DR. SHAPTER, M.D., F.RC.P.

THE CLIMATE OF THE SOUTH OF DEVON, AND ITS |

INFLUENCE UPON HEALTH. Second Edition, with Maps. #vo. cloth, 10s. Gd-

MR, SHAW, NM.R.C.S. |

.~ THE MEDICAL REMEMBRANCER; or, BOOK OF EMER-
'% l‘ég;:ﬂ}:lhl? FgqutEH Edition. Edited,with Additions, by Joxarnax Hurchnixson, F.R.C.8.

W A

DR. SHEA, M.D.,, B.A.

A MANUAL OF ANIMAL PHYSIOLOGY. With an Appendix of

¥, Questions for the DA, London and other Examinations, With Engravings. Foolscap
dvo. cloth, 5s. Gd.
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ER., SHRIMPTOMN.
ﬁ CHOLERA : ITS SEAT, NATURE, AND TREATMENT. with

Engravings, 8vo. cloth, ds. Gd ceccmcemvcarecncs
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: ) DR. SIESON, F.R.S.
MEDICAL ANATOMY. With coloured Plates. Imperial folio. Fasei-
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DR. E. H. SIEVEKING.

ON EPILEPSY - AND EPILEPTIFORM SEIZURES: their

Causes, Pathology, and Treatment, Sccond Edition. Post 8vo. cloth, 10s. 6d.

DR. SIMMS,

A WINTER IN PARIS: bemg a few IKxperiences and Observations

of French Medical and Sanitary Matters. Feap. Bvo. cloth, 4s.

o o

MR. SINCLAIR AND DR JOHMNSTON.

| PRACTICAL MIDWIFERY: Comprising an Acconnt of 13,748 Deli-
| veries, which occurred in the Dublin Lying-in Hospital, during a period of Seven ¥ ears,

i fivo, cloth, 10s,

R

DR. SIORDET, M.B.LLOND, M.R.C.P.

MENTONE IN ITS MEDICAL ASPTCT. Foolseap 8vo. cloth, 25, 6d.

MR. ALFRED SMEE, F.RS. ?'

g GENERAL DEBILITY AND DEFECTIVE NUTRITION; their
%

Cuuses, Consequences, and Treatment. Second Edition. Feap. 8vo. cloth, 35, G,
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i e DR. SMELLIE. J,
OBSTETRIC PLATES: veing a Selection from the more Importaut and T

Practical Illustrations contained in the Original Work, With Anatomical and Practieal
| Directions.  8vo. cloth, 5s.

F i R e A st

MR. HENRY SMITH, FR.G.S.
ON STRICTURE OF THE URETHRA. 8vo. cloth, 7s. 6d. ‘

[LEMORRIOIDS AND PROLAPSUS OF THE RECTUM :

Their Pathology and Treatment, with especial reference to the use of Nitric Acid, Third
Edition. Feap. 8vo. cloth, 3s. LIT.

TI'{I]_E §%§G]§RY OF THE RECTUM, Lettsomian Lectures, Feap.
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| DR, J. EMITH, M.D,, F.R.C.E.EDIN,

 HANDBOOK OF DENTAL ANATOMY AND SURGERY, FOR
| THE USE OF STUDENTS AND PRACTITIONERS. Feap. Svo. cloth, 35 6d,

e R

DR. W. TYLER SMITH.

A MANUAL OF OBSTETRICS, THEORETICAL AND PRAC-

TICAL. Illustrated with 186 Engravings. Feap. 8vo. cloth, 125, Gd.

DR. SNOW.

ON CHLOROFORM AND OTHER ANESTHETICS: THEIR
ACTION AND ADMINISTRATION. Edited, with a Memoir of the Author, by
Benjamin W, Richardson, M.I).  8vo. cloth, 105 Gd.
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VIR. J. VOSE SOLOMON, F.R.C.S.

TENSION OF THE EYEBALLj; GLAUCOMA: some Account of
the Operations practised in the 19th Century, 8vo. cloth, 4s.

B e P

DR. STANHOPE TEMPLEMAM SPEER.

PATHOLOGICAL CHEMISTRY, IN ITS APPLICATION TO
ﬂ':[;_x:;l1 Fi{fpl}jiﬁTLEE SGI:I.:\E::‘I;::EEI] i‘:\ E}E Translated from the French of MM. DEcquEREL
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MR. BALMANNGC SQUIRE, M.B.LOND.

COLOURED PHOTOGRAPHS OF SKIN DISEASES. wien |

Descriptive Letterpress.  Series I. (12 Parts), 42¢; Series II. (6 Parts), 22s Gd.;
Series I1L. (6 Parts), 21s.

A STUDENT'S ATLAS OF SKIN DISEASES. (A Serics of

Chromolithographs, with Descriptive Letterpress).  With cloth portfolio, 25s,

v |

MR. PETER SQUIRE.

A COMPANION TO THE BRITISH PHARMACOP ZIA.

Third Edition. 8vo. cloth, s. 6d. - (;

i
|
é THE PHARMACOPAIAS OF THIRTEEN OF THE LONDON

HOSPITALS, arranged in Groups for ensy Reference and Comporison.  18mo. cloth, @
s, el
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A MEDICAL MANUAL FOR APOTHECARIES' HALL AND OTHER MEDICAL |
BOARDS. Twelfth Edition. 12mo. cloth, 10s,

|

A MANUAL FOR THE COLLEGE OF SURGEONS; intended for the Use

of Candidates for Examination and Practitioners. Second Edition.  12mo. cloth, 10s.

i. 1L

i GREGORY'S CONSPECTUS MEDICINAG THEORETICAE, The First Part, con-

| taining the Original Text, with an Orde Verborum, and Literal Translation. 12me. J
|

cloth, 10s. V.
THE FIRST FOUR BOOKS OF CELSUS; containing the Text, Ordo Verb- ]
orum, and Translation. Second Edition. [2mo. cloth, 8s.
FIRST TINES FOR CHEMISTS AND DRUGGISTS PREPARING FOR EX- |
f.ﬂI'rI]N.ll'l‘iIDﬂI: U::}T THE PHARMACEUTICAL SOCIETY. Sccond Edition. |
s cloth, Ss. G,

MR. STOWE, M.R.C.S. |

A TOXICOLOGICAL CHART, exhibiting at one view the Symptoms,

'l:rﬂlltlllF}lt, and Mode of Detecting the various Poisons, Mineral, Vegetable, and Animal.
Toa which are added, concise Directions for the Treatment of Suspended Animation. }'
Twelfth Edition, revised, On Sheet, 2s.; mounted on Roller, 5s, g
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MR. FRANGIS SUTTOCN, F.C.S.

A SYSTEMATIC HANDBOOK OF VOLUMETRIC ANALYSIS;
11-:;231?-!:; Ett:}iﬁ;;ﬁ.:lﬁu [}f;timnlinn of Chemical Substances by Measure.  With Engravings.

SRS Pt ey

G DR. SWAYNE. i
OBSTETRIC APHORISMS FOR THE USE OF STUDENTS . |
COMMENCING MIDWIFERY PRACTICE. With Engravings on Wood. Third |
Edition. Fcap. Sve, cloth, 35 Gd. '
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LA . MR. TAMPLIN, F.R.C.S.E.
LATERAL CURVATURE OF THE SPINE: its Causes, Nature, and

Treatment. 8vo. cloth, 4z,

S

DR. ALEXANDER TAYLOR, F.R.3.E.

THE CLIMATE OF PAU; with a Deseription of the Watering Places

of the Pyrenees, and of the Virtues of their respective Mineral Sources in Disease. Third
Edition. Post Svo. cloth, 7s.

b

DR. ALFRED 8. TAYLOR, F.R.S.

THE PRINCIPLES AND PR!;'GTICE OF MEDICAL JURIS-

PRUDENCE. With 176 Wood Engravings. 8vo. cloth, 28s.

L A MANUAL OF MEDICAL JURISPRUDENCE. ighth Edition.

l‘P With Engravings. Feap. fvo. cloth, 125, G,

III. ¥
ON POISONS, in relation to MEDICAL JURISPRUDENCE AND s\'
-

MEDICINE, Second Edition. Feap. 8vo. cloth, 12, Gd.
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ON AMPUTATION BY A LONG AND A SHORT RECTAN-
GULAR FLAP. With Engravings on Woad. 8vo. cloth, 5s.
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DR. THEOPHILUS THOMPSOM, F.R.S.

CLINICAL LECTURES ON PULMONARY CONSUMPTION:

with additional Chapters by E. Syygs Tuoxrsox, M.DD. With Plates. Uvo. cloth, 7s. 6d.

1
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DR. THOMAE.

THE MODERN PRACTICE OF PHYSIC; exhibiting the Symp-

toms, Causes, Morbid Appearances, and Treatment of the Disenses of all Climates.
Eleventh Edition. Revised by Avcernox Fraxrron, MDD, 2 vols. 8vo. cloth, 285,

B ]

MR, HENRY THOMFSONM, F.R.C.5,
1

STRICTURE OF THE URETHRA; its Pathology and Treatment.

The Jacksonian Prize Essay for 1852, With Plates, Second Edition, 8vo. cloth, 10,

THE DISEASES OF THE PRI.EJSTATE.‘, their Pathology and Treat- |

ment.  Comprising a Dissertation * On the Healthy and Merbid Anatomy of the Prostate }E

Gland;™ being the Jacksonian Prize Essay for 1860, With Plates, Second Edition,
tivo, cloth, 10z, 1L

PRACTICAL LITHOTOMY AND LITHOTRITY; or, An Inquiry

into the best Modes of removing Stone from the Bladder. With numerons Engravings,
fivo, cloth, 9s.

B s

DR. THUDICGHURM.

A TREATISE ON THE l’ﬂ'li‘llﬂL(]{}Y OF THE TURINE,

Including a complete Guide to its Analysis. With Plates, #vo. cloth, 145,

A TREATISE ON GALL STONES: their Chemistry, Pathology,

and Treatment. With' Colonred Plates, 8va, cloth, 10s i
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DR. TILT.

ON UTERINE AND UTARIAI} INFLAMMATION, AND ON
THE PIYSIOLOGY AND DISEASES OF MENSTRUATION. Third Bdition.

| A HMANDBOOK OF UTERINE THERAPEUTICS, AND OF
| %ﬁ?ﬁ%ﬁ?ﬁhﬂ?ﬁjuI]LUGY OF DISEASES OF WOMEN. Second Edition.

THE CHANGE OF LIFE II&IL]IE:&LTH AND DISEASE: a

Practical Treatize on the Nervous and other Affections incidental to Women at the Decline
of Life. Seccond Edition. 8vo. eloth, Gz,
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CONSUMPTION : its True Nature and Successful Treatment. Crown
8vo. cloth, 10z,
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DR. ROBEERT B. TODD, F.R.5. i

CLINICAT, LECTURES ON TIE PRACTICE OF MEDICINE.

New Fdition, in one Volume, Edited by Dr. Beane, 8vo. cloth, 18s.

ON CERTAIN DISEASES OF THE URINARY ORGANS, AND |
ON DROPSIES. Feap. 8vo. cloth, Gs.

R R
'

niR. TOMES, F.R.S.

A MANUAL OF DENTAL SURGERY. with 208 Engravings on
Wood., Feap. 8vo. eloth, 12s, Gd. l

r A

MR. JOSEPH TOYNBEE, F.R.S, F.R.C.S. |

THE DISEASES OF THE EAR: THEIR NATURE, DIAG- |
;?_EEEIE;]-E .-";5N£[I' TREATMENT. Ilusteated with® numerous Engravings on Wood. |

AR ¢ 8

DR. TURMNBULL.

AN INQUIRY INTO THE {]UI:‘:-ABILITY OF CONSUMPTION,

ITS PREVENTION, AND THE PROGRESS OF IMPROVEMENT IN THE
TREATMENT, Third Edition. &vo, cloth, Gs,

A PRACTICAT, TREATISE ON DISORDERS OF THE STOMACH

with FERMENTATION ; and on the Causes and Treatment of Indigestion, &c,  Svo,
cloth, Gs.

B A R R
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DR. TWEEDIE, F.RS.

CONTINUED FEVERS: THEIR DISTINCTIVE CHARACTERS, -
PATHOLOGY, AND TREATMENT. With Coloured Plates, 8vo, eloth, 12s.

AR LR AR R A A

VESTIGES OF THE NATURAL HISTORY OF CREATION,

Eleventh Edition. Illustrated with 106 Engravings on Wood. 8vo. cloth, 7s. 6d.

Fas s

DR. UNDERWOQOD.

TREATISE ON THE DISEASES OF CHILDREN. Tenth Edition,

with Additions and Corrections by Hexry Davies, M.D, 8vo, cloth, 155,

o et

BR. UNGER,.

BOTANICAL LEITERS. Translated by Dr. B. PavL. Numerous

Woodents. Post 8vo., 2s. 6d.

arrra

MR, VWADE, F.R.C.S.

STRICTURE OF THE URETHRA, ITS COMPLICATIONS

AND EFFECTS; a Practieal Treatise on the Nature and Treatment of those
Affections. Fourth Edition. 8vo. cloth, 7s Gd.
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DR. WALKER, M,B.LOND,

ON DIPHTHERI}L AND DIPHTHERITIC DISEASES. Feap.

By, cloth, !
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DR. WALLER.

ELEMENTS 0 PRACTICAL MIDWIFERY; or, Companion to

the Lying-in Room. Fourth Edition, with Platea. Feap, cloth, 45, 6d.

B e

MR. HAYNES WALTON, F.R.C.S.

SURGICAL DISEASES OF THE EYE With Engravings on

Wood. Second Edition. fiva. eloth, 14s,

S F b P weray

DR. WARING, MD M.R.C.P.LOND,

A MANUAL OF PRACTICAL THLRAPI' WUTICS.  Second Edition,

Revised and Enlarged. Feap. 8vo. cloth, 125, 6d.

TITE TROPICAL RESIDENT J*LT HOME. TLetters addressed to

Europeans returning from India and the Cnl:mns on Subjects connected with their Tealth
and l'_rcner'll Wellare. Crown Bvo, cloth, .

DR. WATERS, M.R.C.P.

THE ANATOMY OF THE HUMAN LUNG. The Prize Essay

to which the Fothergillian Gold Medal was awarded by the Medical Society of London.
Post Ovo. cloth, Gs. Gd.

RESEARCHES ON THE \'ATURF PATHOLOGY, AND

TREATMENT OF EMPHYSEMA OF THE LUNGS, AND ]'IE: RELA-
TIONS WITH OTHER DISEASES OF THE CHEST. With Engravings. 8vo,

cloth, 5s

, DR. ALLAM WEBB, F.R.C.S.L.

THE SURGEON'S READY RULES TFOR OPERATIONS IN

SURGERY. Royal &vo. cloth, 10s, Gd.

Btk e e

OR. WEBER.

A CLINICAL HAND-BOOK OF AUSCULTATION AND PER-

CUSSION, Translated by Jon~ CockrE, M.D. 5s,

a7 o ol el o i

MR. SOELBERG WELLS, M.D., M.R.C.S.

ON LGHG, SH(}RT, AND WFAK SIGHT, and their Treatment by

the Scientific Use of Spectacles,  Sccond Edition. With Plates.  8vo. cloth, 6s.
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MR. T. SPENCER WELLS, F.R.C.SB.

DISEASES OF TITE OVARTES: THEIR DIAGNOSIS AND

TREATMENT. Vol. I. 8vo. cloth, 9

L.
! 5, ] ey
SCALE OF MEDICINES WITH WHICH MERCHANT VES.
SELS ARE TO BE FURNISHED, by command of the Privy Conncil for Trade:
With Observations on the Means of Preserving the Health of Scamen, &ec. &u:
Seventh Thousand. Feap. 8vo. cloth, 3s. 6d.
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DR. WEST.

LECTURES ON THE DISEASES OF WOMEN. Thirda Edition,
dvo, cloth, 16s,
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DR. UVEDALE WEST.

ILLUSTRATIONS OF PUERPERAL DISEASES, Sccond Edi-

tion, enlareed.  Post 8vo. cloth, 5s.
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MR. WHEELER.

ITAND-BOOK OF ANATOMY FOR STUDENTS OF THE

FINE ARTS. With Engravings on Wood, Feap. 8vo., 25, 6d,

A

DR. WHITEHEAD, F.R.C.S.

ON THE TRANSMISSION FROM PARENT TO OFFSPRING
OF SOME FORMS OF DISEASE, AND OF MORBID TAINTS AND
TENDENCIES, Sceond Edition. 8ve. eloth, 10s Gd,

R A A A A

DR. WILLIAMSE, F.R.S,

PRINCIPIES OF MEDICINE: An Elementary View of the Causes,

Nature, Treatment, Diagnosis, and Prognosis, of Discase, With brief Remarks on
Hygienics, or the Preservation of Iealth. The Third Edition. 8vo. cloth, 155,

THE WIFE'S DOMAIN : the Youxe CovrLE—the MornER—the Nunse
—the Numrstixoe. Post Svo. cloth, 3s. Gd.

e

DR. J. HUME WILLIAMS.

UNSOUNDNESS OF MIND, IN ITS MEDICAL AND LEGAL

CONSIDERATIONS, fvo. cloth, 7s. Gd.
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i MR. ERASMUS WILSON, F.R.S.

THE ANATOMIST'S VﬂDE-MEIbUM: A SYSTEM OF HUMAN

ANATOMY, With numerons Illustrations on Wood. Eighth Edition. Foolscap 8vo.
cloth, 12s, fd.

11. 'y
DISEASES OF THE SKIN: A Practical and Theovetical Treatise on
the DIAGNOSIS, PATHOLOGY, and TREATMENT OF CUTANEOUS DIS-
EASES. Tifth Edition. Bvo. cloth, 16s.
| The same Wonrk; illustrated with finely executed El]gr.n'ings on Steel, accurately
| coloured. 8vo. cloth, 34s.
1171,

- HEALTHY SKIN: A Treatise on the Management of the Skin and Hair
| g

in relation to Iealth, Seventh Edition. Foolseap Svo. 25, Gd.

.~ PORTRAITS OF DISEASES Ull:r‘. THE SKIN. Folio. Fasciculi L.

| to XII., completing the Work, 20s each. The Entire Work, half morocco, £13.

THE STUDENT'S BOOK OF éi}TAEEUUS MEDICINE AND

DISEASES OF THE SKIN. Post §vo. cloth, 8s. 6d.

é ON SYPHILIS, CONSTITUTIONAT, AND HEREDITARY
AXND ON SYPHILITIC ERUPTIONS. With Four Coloured Plates.  Hvo. cloth,
16z,

f

A THREE WEEKS' SCAMPER THROUGH THE SPAS OF
GERMANY AND BELGIUM, with an Appendix on the Nature and Uses of
Mineral Waters. ost fvo. cloth, Gs Gd.

VIII,

THE EASTERN OR TURKISH BATI: its History, Revival in

Britain, and Application to the Purposes of Health, Foolscap 8vo., 2.

DR. G. C. WITTSTEIM.

PRACTICAL, PHARMACEUTICAL CHEMISTRY: An Explanation
of Chemical and Pharmaceutical Processes, with the Methods of Testing the Purity of

the Preparations, deduced from Original Experiments, Translated from the Second
German Edition, by Steenexy Darpy.  18mo. cloth, 6=
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DR. HENRY G. WRIGHT.

HEADACHES ; their Causes and their Cure. Fourth Edition. Fcap. 8vo.
25, Gl

DR. YEAHSLEY, M.D., M.R.C.S,

DEAFNESS PRACTICALLY ILLUSTRATF]}I being an Exposition

? as to the Causes and Treatment of l.'lmmm.s of the Ear, Fuxtll E ﬂmm: fwa, cloth, Gs,

y ON THROAT AILMENTS, MURE ESPECIALLY IN TIIE
§ EN .,LLH'{'IU TONSIL AND ELONGATED UVULA. Eighth Edition. Ovo.
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Feap. 8vo. cloth, 12s. Gd. each.
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? CHURCHILL'S SERIES OF MANUALS. §

“We here give Mr. Churchill publie thanks for the positive benefit conferred on the
I Medical Profession, by the series of beautiful and cheap Manuals which bear his imprint."—
British end Foreign Medical Review,

AGGREGATE SALE, 141,000 COPIES.

ANATOMY. With numerous Engravings. Eighth Edition. By Erasmus
Wiwsox, F.R.C.S., E.R.5.

BOTANY. With numerous Engravings. By Roperr Besriky, F.L.S.,
- Professor of Botany, King's College, and to the Pharmaceutical Society.
' CHEMISTRY. With numerous Engravings. Ninth Edition. By Geonce
5 Fowxes. F.R.S., H. Bexce Jowes, M.D., F.R.8., and A. W.
- Horyany, F.R.S.
l DENTAL SURGERY. With numerous Engravings, By Jonx Tomes,
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F.R.S. :

MATERIA MEDICA. With numerous Engravings. Fourth Edition.

? By J. Forses Rovie, M.D., F.R.S., and Freperick W. HeaprLaxp, ‘§
Y M.D., F.L.8.
% MEDICAL JURISPRUDENCE. With numerous Engravings, Eighth
fg Edition. By Avrrep Swamxe Tavior, M.D., F.R.S. |
% PRACTICE OF HMEDICINE. Sccond Edition. By G. HiLaro Banvow, ? i
) M.D., M.A.
i The MICROSCOPE and its REVELATIONS, With numerous Plates and i
! Engravings, Third Edition. By W, B. Carrexter, M.D., F.R.5. 4
' NATURAL PHILOSOPHY. With numerous Engravings. Fifth Edition. |
By GoLoivg Birp, M.D., M.A., F.R.5., and Cuances Brookg, M.B., |
I

M.A., F.R.S. |

OBSTETRICS. With numerous Engravings, Dy W. Tyrer Swirm,
M.D., E.R.CE.

OPHTHALMIC MEDICINE and SURGERY. With coloured Plates
and Engravings on Wood. Third Edition. By T. Wuarrox Joxgs,
F.R.C.5, F.R.8.

PATHOLOGICAL ANATOMY, With numerons Engravings, By C.
HaxprieLp Joxes, M.B., F.R.S,, and E. H. Sievexing, M.D., F.R.C.P.

PHYSIOLOGY. With numerous Engravings. Fourth Edition. By WiLLran
B. Careentir, M.D., F.R.5.
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POISONS. Second Edition. Dy Avrrep Swaiwe Tayror, MDD, F.R.S. f ;
PRACTICAL AWATOMY. With numerous Engravings. (10s. 64.) By i

Curistopier Heati, F.R.C.8.
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% PRACTICAL SURGERY. With numerous Engravings, Fourth Edition.
i By Sir WirLian FenGusson, Bart., F.R.C.5., F.R.B.

: THERAPEUTICS. Second Edition. By E.J. Waring, M.D., M.R.C.P.
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