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PREFACE.

THESE lectures were originally delivered
unwritten to the Students of the West-
minster Hospital. They were a few years
later written out and re-delivered, but
without any idea of publication. They
are published at the request of some of the
author’s old pupils. He claims for them
neither merit nor orviginality. IHe will,
however, not have printed them in vain
if they further in the smallest degree the
growing interest in ophthalmic subjects
which happily distinguishes the modern
medical student who is seriously determined
to succeed in his profession.

These lectures are not exhaustive, but

place the subject, it is hoped, in a not
unattractive form. The more important
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points only with regard to the causes,
varieties and pathology of cataract have
been given, the main object of the lectures
having been to discuss the chief methods
and modifications which have been intro-
duced for its operative treatment.

The author  finds that he has omitted
to mention the well-established clinical fact
__the association of lamellar cataract with
an imperfect development of the enamel of
the teeth. '

An account of the anatomy and develop-
ment of the lens forms a fitting introduction
to these lectures.

3 (JAVENDISH PLACE,
CAVENDISH SQUARE, W.
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ANATOMICAL INTRODUCTION.

“TuE crystalline lens is a transparent solid body, of a
doubly convex shape, with the circumference rounded
off. It is completely inclosed by a transparent elastic
membrane known as the capsule. The anterior surface
is in contact with the iris towards the pupil, receding
from it slightly at the circumference ; the posterior is
embedded in the vitreous humour. Around the cir-
cumference is the zonule. Its convexity is not alike
on the two surfaces, being greater behind ; moreover,
the curvature is less at the centre than towards the
margin, where, in its natural position, it measures
about one-third of an inech across, and one-fifth from
before backwards. In a fresh lens, divested of its
capsule, the outer portion is soft and easily detached ;
the succeeding layers ave of a firmer consistence; and
in the centre the substance becomes much harder,
constituting the so-called nuclews. On the anterior
and posterior surfaces are faint white lines directed
from the poles towurds the circumference ; those in
the adult are somewhat variable and numerous on the
surfaces, but in the fetal lens throughout, and towards
the centre of the lens in the adult, they are three in
number, diverging from each other like rays at equal
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angles of 120°. The lines at opposite poles have an
alternating position (not being over one another); thus
of those seen on the posterior surface of the feetal lens,
one is directed vertically upwards, and the other two
downwards and to either side, whereas those on the
anterior surface arve directed, one directly downwards
and the other two upwards and to the sides. These lines
are the edges of planes, or septa, within the lens, diverging
from the axis and receiving the ends of the lens-fibres,
which here abut against one another. As Tweedy has
pointed out, they may be seen, by the aid of the
ophthalmoscope, even during life. The rays seldom meet
at a point, but usually along a somewhat irregular line
or area. :

& Structure—When the lens has been hardened and the
capsule removed, a succession of concentric laminz may
be detached from it like the coats from an onion. They
are not continuous, but separate into parts opposite the
radiating lines above described. The laminz are composed
of long, riband-shaped, microscopic fibres, 5 of aninch
broad, which adhere together by their edges, the latter
being often finely serrated, and pass in a curved direction
from the intersecting planes of the anterior half of the
lens to those of the posterior half, or vice versd : in this
course no fibre passes from one pole to the other, but
those fibres which begin near the pole or centre of one
surface terminate near the marginal part of a plane on
the opposite surface, and conversely ; the intervening
fibres passing to their corresponding places between.

“The lens-fibres, as the history of their development
shows, are to be looked upon as much-elongated cells.
In the young state each has a clear, oval nucleus, but in
the fully-formed lens the nuclei have disappeared from
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the fibres which form the more internal parts of the lens,
and only remain in the most superficial layers. Here
they are found, not quite in the middle of each fibre,
but slightly nearer the anterior end, their situation
nearly corresponding in adjacent fibres, and they form
by their juxtaposition the so-called ‘nucleus zone'’
around the lens. The superficial fibres further differ
from the more deeply seated ones in being softer, and in
possessing a plain, unserrated margin. The extremities
of all the fibres are softer and more readily acted on by
reagents than the middle parts, and the axial or more
internal part of a fibre more so than the external, but
the transition is gradual from omne to the other, and
there is no definite membrane inclosing each fibre. The
lens-fibres, when cut across,are seen to be six-sided prisms.
By reason of this shape, and the serrations of their edges,
they fit very exactly the one to the other with but little
inter-fibrillar cementing substance between. This is
met with in larger quantity in the intersecting planes
between the ends of the fibres.

“Thin and Ewart have shown that, with certain
methods of treatment, the superficial lens-fibres show
indications of being composed of a number of regular
segments separated by sharply marked lines of inter-
segmental substance.

“ Epithelivim of the Capsule.—At the back of the lens,
the fibres are directly in contact with the inner surface
of the capsule, but in front they are separated from the
latter by a single layer of flattened, polygonal, nucleated
cells, which covers the whole anterior surface underneath
the capsule. Towards the edge or equator of the lens,
the appearance and character of these cells undergo a
change: they first gradually take on a columnar form,
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and then, becoming more and more elongated, present
every transition to the nucleated lensfibres of the
superficial layers, into which they are directly con-
tinuous, This transition is more easily traced in the
lens of some animals than in man. :

‘The capsule of the lens is a transparent, structure-
less membrane, somewhat brittle and elastic in character,
and, when ruptured, the edges roll outwards. The fore-
part of the capsule, from about one-sixteenth of an inch
from the circumference, where the anterior part of the
suspensory ligament joins it, is much thicker than the
back : at the posterior pole of the lens the capsule is
very thin indeed. In the adult, it, like the lens itself,
is entirely non-vascular, but in the feetus there is a
network of vessels in the capsule, supplied by the
terminal branch of the central artery of the retina,
which passes from the optic papilla through the canal
of Stilling in the vitreous humour to reach the back of
the capsule, when it divides into radiating branches.
After forming a fine network, these turn round the
margin of the lens and extend forwards to become
continuous with the vessels in the pupilary membrane
and iris.

“After death a small quantity of fluid (liquor Morgagni)
frequently collects between the back of the lens and the
capsule : it appears to be derived from the lensfibres,
There is uo epithelinm in this situation as in front.

“ Changes in the Lens with Age.—In the feetus, the lens
is nearly spherical: it has a slightly reddish colour, is
not perfectly transparent, and is softer and more readily
broken down than at an advanced age,

“In the adult, the anterior surface of the lens is
distinetly less convex than the posterior; and the
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substance of the lens is firmer, colourless, and
transparent.

“In old age, it is more flattened on both surfaces; it
assumes a yellowish or amber tinge, and is apt to lose its
transparency as it gradually increases in toughness and
specific gravity.” (Quain’s Anat. 9th edit. vol.ii. p. 425.)

A paper recently (Jan. 1883) read before the
Ophthalmologieal Society by Mr. Priestly Smith, showed
from the examination of 142 lenses removed in their
capsules, shortly after death, from the eyes of eighty-
three adult subjects, that the average weight of the
lens continually increased at the rate 15 milligrammes
each year, and that the volume of the lens also con-
tinually increased in the same proportion. The con-
tinuous growth of the lens sufficed to explain the
acquired hypermetropia of old age without assuming
that the lens changed its form, and explained also the
shallow anterior chamber of the senile eye. Cataractous
ienses were found to be smaller than transparent lenses
of the same age. As this difference was present even
when the opacities were very slight, it seemed likely
that a period of diminished rate of growth preceded
the formation of the opacities of senile cataract. The
opacities were in most cases limited to the equatorial
zone, where the capsule and cortical layers of the lens
were subjected to the traction of the suspensory ligament,
This supported the conclusions recently published by
Becker concerning the formation of opacity by separation
of the fibre layers at the equator.
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LECTURE I

GeENTLEMEN,—The subject that I have
chosen for the first few lectures of this year's
summer course on ophthalmic surgery is
cataract. Cases .of cataract occur sufliciently
often to render it almost certain that in the
course of the practice of your profession—
whatever department of practice you may
choose to follow—you will occasionally be
called upon for your opinion and advice by
patients who are unknowingly perhaps the
subject of this affection. It is therefore most
necessary that you should possess the informa-
tion which will not only enable you to recognise
cataract when 1t 1s present, and place you in a
position to offer your patient good advice, but
B
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which will also guard you from a participation
in a false diagnosis of cataract when such an
affection does not really exist. |
Cataract may be defined to be a loss of
transparency of the crystalline lens.  Opacities
Definitionof Of the cornea are often popularly
Cataract. — hut erroneously described as cata-
ract by the ignorant, and it would be
much to the detriment of the reputation of
any practitioner if he confirmed so mistaken a
diagnosis. An appreciation of the above de-
finition will render such a mistake almost
impossible. Another error in the diagnosis of
cataract is favoured by many books on oph-
thalmic surgery, in which we find a somewhat
common condition of the eye described as
“ false or spurious cataract,” a term which 1s
apt to mislead. This condition really consists
of a false membrane occupying the pupil, and
more or less filling itup. This false membrane
is formed by the remains of lymph which has
been effused into the pupil during some prior

attack of iritis, and is easily recognised by a
lens, by the oblique illumination, and by the
instillation of a drop of a solution of atropine,
when the pupil will be found to be fixed and
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undilatable, and often more or less irregular
in shape. It is 1mportant that a correct
diagnosis of this condition should be formed,
as 1t often requires to be treated by a timely
iridectomy, or a secondary cataract will really
ensue. It is better to call this condition by
its right pame of complete or incomplete
occlusion of the pupil, names which I de-
scribed in my lectures on iritis, rather than
by the use of the term “false cataract” to
favour the supposition that the interference
with vision primarily depends upon an opaque
condition of the lens.

Before describing its several varieties, it
will be well to say a few words about what
we know of the causes of cataract. g, o
It is surely far more surprising that ¢
in the great majority of human beings the
lens should retain its transparency, than
that it should occasionally undergo changes
which render it more or less opaque. It has
“been said,! that cataract is always a secondary
affection, depending upon certain pathological
changes in one or more of the structures which
enter mto the formation of the uveal tract.

' Mooren,
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We know that loss of transparency of the lens
is often a result of certain forms of choroiditis
and iritis, and of changes in the vitreous
humour in the later stages of glaucoma ; but
in the majority of the cases of cataract thereis
no evidence to show that inflammatory changes
have preceded the lens opacity. Cataract is
due largely to hereditary predisposition. It
usually depends upon some alteration, perver-
sion, or impairment of nutrition in the lens
itself, rather than upon pathological changes
around and outside the lens. This supposition
is strengthened by the diminished success
which undoubtedly attends operative treat-
ment in cases where such external changes
are known to exist, and by the remarkable
success obtained in cases where these changes
are presumed to be absent. Cataract occurs
most frequently, too, at periods of lfe when
defects of nutrition are most likely to exist,
that is in infancy and early childhood, and 1n
old age. It is frequently associated with
diabetes, a disease marked by impairment of
nutrition and a diminution of the watery
constituents of the blood, and by the presence

of large quantities of sugar. Dr. Richardson
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has also shown that saccharine and saline
matters injected beneath the skin in some of
the lower animals cause a loss of transparency
in the lens. In the same way the continued
administration of secale cornutwm sometimes
produces cataract. Wecker suggests In ex-
planation that a deficient blood supply to the
anterior portion of the uveal tract is produced
by the continued spasmodic contraction of the
ciliary muscle, caused by the drug.

There ™ no doubt that the watery element
is diminished in the lenses of old people and
that a slight shrivelling takes place, in fact
that the lens undergoes a process of atrophy.
In these senile changes minute fissures have
long been described as taking place in the
capsule of the lens, and forming the initial
lesion of a subsequent cataract. Straining
of accommodation by continuous work at
minute objects is a common cause of cataract.
People often continue to strain their eyes in
a bad light, and for years after the time has

arrived when glasses are required. Some
from unwise vanity perhaps dislike to com-
mence their use; others ill-use their eyes
by wearing glasses which have been all along
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unsuitable. Last, but not least, contusions
of the lens, and wounds of the capsule of
the lens, must be mentioned as not infrequent
causes of cataract; but this subject will be

more fully considered under the head of

Traumatic Cataract.

In order that you may thoroughly under-
stand the different varieties of cataract 1t 1s
Classification DNECESSATY 1O allude to the different
of Cataract. 1 odes of classification that have

been from time to time adopted. For practical

Fic. 1.—-Diagram of Lens.

purposes the lens may be considered to be
divided into three portions :—

1. The nucleus (Fig 1, a) or central part.

9. The cortical portion (b), which is all that
part intervening between the nucleus and the
capsule.

3. The capsule (c).

This division at once gives us a classification
into nuclear, cortical, and capsular cataracts ;
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but, unfortunately, although such a division
is favourable for deseription, we find 1in
practice that many cataracts are a combination
of the two former, and that so-called capsular
cataracts are only apparently opacities of the
capsule. For instance, the cataract of old
age may commence in, and for a time be
confined to, the nucleus of the lens, but it
more generally commences in the form of
strize, first in the cortical portion and sub-
sequently in the nucleus.

Another classification depends upon the
consistency of the substance of the cataractous
lens.  This will give us,

1. Fluid cataract.
2. Soft cataract.
3. Hard cataract.

It 1s practically of immense importance to
be able to diagnose the consistency of a
cataract, as 1t will determine the selection of
the operation which is necessary for its
removal. A fluid or soft cataract will require
only a small wound, while a hard nucleus will
require a section proportionate to 1its size.
It will be useful then to consider the general
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characteristics of these several varieties before
entering upon a description of the special and
most common forms of cataract which come
before us in actual practice.

1. Fluad cataract 1s sometimes congenital,
but may occur at any period of life. Its

riia  Huidity is owing to a degeneration

Cataract and disintegration of the material of
the lens. DBefore the age of thirty-five the
whole lens may be fluid, but after that age
there will generally be a hard nucleus floating
in and falling to the bottom of the fluid con-
tents of the capsule and forming what is called
a Morgagnian cataract. The process of soften-
ing generally commences in the cortical portion
near the capsule, but it occasionally begins in
the centre of the lens. The position of the
softening is recognised by the increased opa-
city of the part where it has occurred. The
cortical portion may be considered fluid,
if the opacity extends quite up to the capsule,
and is of a white and opaque colour, and

presents a surface streaked or dotted over
with diffused spots, and if there is an entire
absence of translucent streaks. In these
cases the lens is often enlarged, pushing

S P =
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forward the iris, rendering the anterior
chamber shallow, and to a certain extent
dilating the pupil.

2. Soft cataract is also frequently con-
genital, or the result of a wound of the
capsule (traumatic), and 1s called gz
soft in contradistinetion to the third e
form, the main feature of which 1s a hard
nuclens. In soft cataract the lens is of the
same consistence throughout, and until de-
generation has commenced differs little or
nothing from the consistence of the healthy
lens. The nucleus is soft in cataracts oceur-
ring before the age of thirty-five or forty ;
after that age the nucleus is almost always
hard. It therefore happens that all cataracts
occurring in early adult life are of the soft
variety.  Soft cataract may commence at
the centre of the lens, or, as is more generally
the case, at the periphery, in the form of
strize, that i1s of longer or shorter streaks
extending into the lens substance, or it may
commence by a diffused haziness and without
the appearance of any strize. These opaci-

ties may be confined to the centre of the
lens, or to its cortical portion. The latter
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condition is generally met with and presents
several varieties. Ior instance, the whole of
the cortical portion may be affected, as in
cortical cataract; or the inmer part of it,
namely, that part immediately surrounding
the transparent nucleus, may be alone affected,
as in the lamellar form of congenital cataract ;
or, lastly, the outer portion immediately within
the anterior or posterior capsule, or both, may
be the seat of the opacity.
3. Hard cataract, so called from the presence
of a hard nucleus, is peculiar to people over
sarg  thirty-five or forty years of age.
Cataract. - At this period of life the nucleus
of the lens becomes harder and more con-
densed, and as age advances assumes a pale
amber colour. It is necessary to remember
this gradual physiological change, as it may
exist without the evidence of any diminution

of the acuteness of vision, and must not be
confounded with actual cataract. It is true
that this condensed nucleus may become
cataractous, assuming in the process a darker
yellow, or even a brownish colour, and losing
its translucency. In old age the cataractous
change commences in the nucleus, the cortical
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portion of the lens remaining transparent and
clear. To this form is given the name nuclear
cataract. But before sixty cataract usually
commences in the peripheral portions, the
nucleus becoming subsequently affected. In
some cases striee begin to show themselves
both peripherally and centrally at the same
time, or at all events exist in both positions
when first discovered. The striee differ
very much in appearance. The most usual
form is that of short streaks extending
from the periphery of the lens and pointing
towards the centre; between these streaks
there may be shorter ones, some appearing
perhaps as mere dots. Not infrequently the
streaks may run along the posterior or the
anterior capsule, eventually meeting at the
corresponding poles of the lens.

The description of the visible stellation of
the normal and of the cataractous erystalline
lens, published a few years since in the
Ophthalmic Hospital Reports,! by Mr. Tweedy,
throws much light on the situation and
formation of these strie. I have already

1 Royal London Ophthalmic Hospital Reports, vol.
viii. p. 24 (1874).
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mentioned that ecataractous changes depend
upon some altered, perverted or impaired nu-
trition. Mr. Tweedy adds that as the lens
is entirely extravascular, it must depend on
the structures and fluids immediately surround-
ing it for its nutrition-supply by a process
of endosmosis and exosmosis. If either of
these processes be interfered with by the
imposition of mechanical and  physical
obstacles, or by an alteration in the sur-
rounding tissues or fluids, the parts of the
lens most likely to be primarily affected
are those which adjoin the rays of the stella.
These rays are the fissures formed, as it
were, by the discontinuity of the lens fibres,
where the endosmotic processes . are most
active, and are in fact the parts of greatest
vulnerability, and most liable to become
affected by disturbed nutritive changes.
Mr. Tweedy -asserts that these facts are
proved by numerous examinations and thus
open up an interesting field of inquiry.

It is a matter of some importance to note
that cataractous change takes place much
more rapidly in the cortex, than in the

nucleus, and when the strie are broad
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than when they arve fine and narrow. On
the other hand, the progress of cataract 1s
often exceedingly slow. There is so much
uncertainty in this matter that any opinion
as to the probable date of maturity must
be carefully guarded. With reference to
the recognition of hard cataract, it must be
remembered that a nucleus may assume a
dark brown or black colour, and in this
condition may be overlooked. The tint
is owing to the imbibition of some of the
heematine of the blood. When this condition
exists, the eye is often an unhealthy one.
And this leads me to say something as to
the general mode of diagnosing the presence
of cataract. This is not always 80 piygnasis of
easy a matter as it appears to be. falones:
It will not do to arrive at once at the
conclusion that a ecataract is present, be-
cause the lens appears through the undi-
lated pupil to be gray and opaque. All
that this shows is, that certain physiological
changes have taken place, in consequence

of which the lens has become thickened and
consolidated and reflects a greater proportion

of the rays of light which fall upon it. The
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old mode of diagnosis was by what is
called the catoptric test. This depends
upon the three images of the flame of a
licghted taper, which are formed upon the
anterior surfaces of the transparent media
of the eye. The first is an erect image of
the flame on the anterior convex surface of
the cornea.  The second is also an erect 1mage
produced by the anterior convex surface of
the lens: and the third is a small inverted
image of the flame produced by reflection
from the anterior concave surface of the
vitreous humour. On moving the candle
the first two images will be found to move
with the candle, the third to move in the
opposite direction. In cataract the third
image is lost, and as the opacity increases, the

second, namely, that from the anterior surface-

of the lens, gradually becomes indistinct.
Since the discovery of the ophthalmoscope
the catoptric test has almost entirely fallen
_ into disuse, or rather has become
Diagnosis by ;
the Ophthatmo- useful only for amother purpose—
scope. :
that of demonstrating the changes
produced in the lens by the act of accommo-

dation. By means of the ophthalmoscope, if

i e e e, e S
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the pupil be first dilated by atropine, cataract
may be recognised in its earliest stages. There
are two methods of examination for this pur-
pose. The oblique illumination, by means of
a lens of two or three inches focal length,
concentrating the rays of light from a lamp
on the patient’s lens, when the striee or lenti-
cular opacities will appear to be gray or
whitish gray; and secondly, the transmitted
illumination, by means of a concave mirror
alone, throwing the light, from a lamp placed

Fic. 2.—Strie.
behind the level of the patient’s head, through
the lens, when the opacities will appear
dark, and, in the early stages of the cataract,
distinet upon the red background of the
choroid. Fig. 2 shows the appearance of strize
when examined with the mirror, (@) showing
peripheral strize, and (D) central strize. 1
should advise you never to hazard an opinion
upon any but an advanced cataract without
having first carefully made this twofold
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examination. It is also of importance to con-
tinue the ophthalmoscopic examination so as
to ascertain the condition of the fundus of the
eye during the ecarlier stages of the cataract,
whilst the lens is sufficiently translucent for
the purpose. It is only in this way that
the co-existence of disease of the choroid,
retina, witreous, or optic merve can be diag-
nosed ; and it is only by carefully ascertaining
the degree of mobility of the pupil and
determining the amount of vision an eye
possesses that a sound opinion can be formed
as to the prognosis of the result of a future
operation. It would be clearly worse than
useless to remove a cataract from an eye
which was blind from another cause, and
therefore it is essential to determine these
-various points as far as possible in every
case.

The symptoms of cataract in children may
vary from marked blindness to only slight
imperfection of vision. Hence the

Symptoms of
Cataract.  offection is often overlooked in the

slighter cases and especially in the lamellar
variety, where attention may be first drawn
to the presence of cataract by the disposition

s e sl e
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shown by the child to approach the eyes very
near to the objects at which it is looking. In
adults the first symptom which would lead you
to suspect the presence of incipient cataract
is a mistiness of distant vision, gradually
extending to nearer objects as the opacity of
the lens advances. Distant objects appear
surrounded by a sort of halo. If the centre
of the lens is affected the patient sees better
when the eyes are turned away or shaded
from the light. For this reason he waill
shade the eyes with his hand, carry his head
down and prefer a dull day or the early
twilight. The pupil then becomes more dilated
and admits light to the retina through the
more peripheral portions of the lens.

In these cases a weak solution of atropine
(1 gr. to 3i. of water) which dilates the pupil
without largely affecting the accommodation,
diminishes the dimmess of wvision, and will
be useful for some time during the gradual
progress of the cataract. One drop of the
solution placed within the lid every morning
will generally be sufficient for this purpose.
When the opacity is confined to the periphery
of the lens, the central part being clear, the

C
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patient will see better through a small pupil,
and thus the use of atropine is contra-indi-
cated as it might perhaps increase the dimmess
instead of diminishing 1it.

The refraction of the eye is often affected
by cataractous changes. ~ Hypermetropia,
sometimes to a high degree, occurs in senile
cases from the shrinking and flattening of the
lens ; whilst myopia occurs sometimes in the
soft cataracts of young people, and especially,
as Donders has pointed out, in the lamellar
form of cataract.

Two other signs of cataract in old people
must be mentioned. They are due to the
shrinking and loss of convexity of the
lens above mentioned. They are, first, a
diminution of the power of accommodation,
always present, although it varies in degree ;
and secondly, a tremulous movement of the
iris consequent upon the diminished support
to the iris which the shrunken lens affords.

This may be frequently observed, and is best
seen when the patient moves the eye from
side to side.




LECTURE IL

Havine now described to you the charac-
teristics of fluid, soft, and hard cataracts,
and also the general modes 1n g, o
which these various conditions may “**
| be recognised, we are in a position to con-
sider the special forms of cataract according
to the following pathological arrangement : —

(. Lamellar.
; : | b. Cortical.
1. Congenital cataract| =
| ¢. Capsular.
| \d. Pyramidal.
' 2. Senile cataract.
3. Secondary cataract.

4, Traumatic cataract.

Under the head of congenital cataract must
be included cataracts which are developed in
carly life, whether they be the result of changes

¢ 2

_
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in-the lens which had commenced during the
feetal state or of changes established after
birth.

1. Congenital cataract usually occurs in
both eyes. It may be either cortical, or
capsular, or both, and its consistency is soft

Congenitar A0 SOMetimes fluid. The opacity

Cataract.  of the lens is sometimes slight
and partial so that it may be overlooked
for many years, the opacity not being pro-
gressive, On the other hand, the whole
lens may be opaque, and the consequent de-
fective vision may be recognised at a very early
period. And it is extremely important that
any opacity beyond a very small amount
should be diagnosed early, in order that any
operative treatment which may be necessary
should be adopted before any nystagmus
comes on. This condition 1s very common
in infants, the subjects of cataract, and con-
sists in a peculiar horizontal oscillation, and
occasionally rotatory movement of the eyes,
produced by the alternate contraction of the

recti and oblique muscles, and when once
established, is almost always permanent.
The opacity of the lens may be only partial,
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as in some rare forms described by Von Graefe
and others. In these cases onc lens only
may be affected, and the opacity depends upon
some intra-ocular disease which will be found,
on careful examination, to have materially
affected the amount of perception of light and
to have contracted the field of vision.

(a.) A common form of congenital cataract
is lamellar, laminar, or zonular cataract. In
this variety the inner portion of the 7,1,
cortex is the seat of the opacity, ““***
that portion which immediately surrounds the

Fic. 8. —Lamellar Cataract.

nueleus, the nucleus itself and the outer
cortical portion of the lens remaining trans-
parent. This form of cataract presents a very
characteristic appearance when the pupil has
been dilated with atropine (Fig. 3). What
used to be formerly described as a small opaque

lens, appears to be suspended centrally behind
the area of the pupil, and surrounded by a black
zone. This zone is shown by the ophthalmo-
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scope to be simply the portion of the dilated
pupil oceupied by the transparent periphery
of the lens; the seat of the opacity being
shown at the same time to be situated at a
distance from the anterior capsule. In some
cases, when the nucleus is quite transparent,
the margin of this circular and somewhat
globular opacity when examined with the
oblique illumination appears as a whitish
ring. On the other hand this margin, when
examined with the mirror of the ophthalmo-
scope, appears as a dark ring surrounding
a reddish-brown reflex, through which the
details of the fundus may or may not
be visible. These appearances result from
a, greater thickness of opacity, where the
cataractous layer of the lens folds over the
margin of the transparent nucleus, than 18
present in the central part. In other words,
they result from the point of reduplication at
a, Fig. 4, presenting a thicker layer of opaque
substance than do the separated opaque layers
at b, at the centre of the lens. Lamellar cata-

ract is most usually congenital or developed
in early infancy, but Von Graefe says that it
oceasionally oceurs in adult life in dislocated
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lenses or after iritis. A curious fact has been
pointed out by Professor Arlt, that lamellar
cataract often occurs in children who have

Fic. 4.—Diagram of Lamellar Cataract.

(The shading should have been ¢ ircular instead of iransverse.)

been the subject of convulsions, though he
does not offer any sufficient explanation of
the connection between them.

In this form of cataract, vision is often
materially improved after dilatation of the
pupil by a weak solution of atropine, the
clear peripheral portion of the lens becoming
available. This affords us an indication for
treatment by an artificial pupil in some of the
cases, rather than by any interference with the
lens, the first result of a needle operation
being to render the whole of the lens opaque,
and thus to destroy all power of accommoda-
tion as well as the characteristic appearance
described as peculiar to this form of cataract.
The best position for an artificial pupil 1s

downwards and inwards (Fig. 38). The mode
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of operation will be described after the opera-
tions for extraction of cataract.l

It 1s well to bear in mind that in some cases
of lamellar cataract, the vision is so slightly
implicated, that the existence of cataract
may escape detection for many years. In
some forms there are small opaque streaks
extending from the margin of the opacity
into the outer cortex, and these not infre-
quently are three in number and equidistant,
oiving the cataract a triangular appearance.
At other times, the margin of the opacity
may be dotted round with numerous minute
white points with or without little streaks
intervening between these and the opacity.
At other times strige, radiating from the opacity,
may have similar dots arranged along them.
The presence of these dots, when small and
brilliant, is interesting as showing the almost
stationary character of the cataract, and this 1s
of course a matter of great importance in con-
sidering the trealtment that shall be adopted.
A perfectly clear cortex also shows that the
cataract is not progressive. On the other

hand a cloudy cortex, numerous striee, especially
1 See p. 119,
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if they are broad, and numerous indistinet
spots, all show that the cataract is progressing.
It is in the former condition that treatment
by artificial pupil 18 specially indicated.
Patients with lamellar cataract often acquire
the habit of Ihnhling objects, such as a book,
close to the eyes. By this means they get
larger images, but the habit not infrequently
leads to a permanent myopia.

(b.) Cortical cataract forms the majority ot
fluid and soft cataracts already described, and
may be congenital or commence ab gy iear
any time after birth. The opacity “Hara
commences generally in the form of shight
streaks at the periphery of the lens, and close
to the anterior or the posterior capsule, or
both. These become longer, and in time, reach
to the centre, fresh dots and striee are formed,
and the surrounding lens, perfectly transparent
at first, gradually becomes opaque. This
opacity may come on rapidly, and in children
it generally does so, a few weeks being some-
times sufficient for the lens to become com-
pletely opaque. This affords a strong contrast
to cortical cataract occurring in adults, in whom

opacity comes on much more tardily, the strie
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sometimes remaining stationary for years. As
a rule, the broader and more numerous the
striee, the more rapidly the cataract advances
to maturity. A recollection of this fact will
assist our prognosis in almost all cataracts.

(c.) The term capsular cataract is applied to
cataracts in which the opacity is apparently

capsutar €ODfINEd to the capsule of the lens.

Cataract. The term is an incorrect one, as
these opacities have been shown to be a
deposit on the Inner surface of the capsule,
occurring 1in consequence of degeneration
following upon a previous cataractous condi-
tion of the lems, and not opacities of the
capsule itself ; for Miiller asserts that the lens
capsule never itself becomes opaque. The
opacities, then, occur within the capsule in
the form of white spots or streaks, more
frequently in connection with the anterior cap-
sule, very rarely with the posterior capsule, and
sometimes with both. The deposit from de-
generation is not infrequently found lining
the whole capsule. In that case the cataract

will present a white and glistening appearance,
and the lens will be found to be shrunken in
consequence of degeneration and absorption of
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e

lens substance, and the capsule will be more
or less wrinkled. This happens sometimes
. cases where the cataract has followed
choroiditis. The so called opaque capsule
which occurs sometimes after cataract opera-
tions is owing to the same form of deposit.
In old standing cataracts the deposits are
sometimes calcareous.

The form of capsular cataract, however,
which is congenital, or occurs in early life,
is that of an opacity on the inner surface
of the central portion of the anterior capsule.
[t may depend upon some arrest of develop-
ment, but Hutchinson has shown that there 1s
almost always a history of purulent conjunc-
tivitis having occurred in infancy, and he
has pointed out that sometimes opposite to
the opacity of the lens, a minute opacity will
be found in the cornea, showing the existence
of a former ulcer in that situation. I have
seen many cases which have verified this
explanation, and in one found a finely-
attenuated line of adhesion between the

lenticular and corneal opacity.
(d.) Pyramidal cataract is the name given
to some of these cases of central capsular
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cataract, when the opacity projects some-
Pyramiday What from the level of the surface
Cstaract. of the lens. In some cases it
projects into the anterior chamber to the
extent of one or even two lines (Fig. 5).
Sometimes the opacity projects inward from
the capsule into the lens, at other times
projecting in both directions. Many of these
opacities, under oblique illumination, present
a beautiful appearance, the edges being sharply

Canhe g

Fic. 5.—Pyramidal Cataract.

defined and the pyramidal shape being well
marked. These forms of cataract may occur
in one or both eyes, in the latter case the
eyes being symmetrically affected. There
is no tendency for the opacity to spread
through the lens, though sometimes there
is a corresponding opacity at the posterior
pole of the lens. I mentioned above that
an apparent connection between this condition
and purulent conjunctivitis has long been
observed, and Mr. Hulke holds that it 1s
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produced by the contact of the lens, which
is very prominent in early life, with the
inflamed and swollen cornea, either through
the production of a dot of lymph, or by the
interference with “the proper nutritional
osmose through the capsule” produced by
pressure. Mr. Hutchinson, on the other hand,
holds that neither contact nor perforation
of the cornea, which was long considered
essential, is necessary for the production
of deposits; and states that these conditions
are exceptional, and that  the mere proximity
of the inflimmatory action on the surface
of the conjunctiva and cornea suffices to
disturb the nutrition of the lens capsule
and produce deposits.” That contact does
occasionally occur is proved by the existence
sometimes, as mentioned above, of an
elongated adhesion between the points of
opacity on the lens and cornea; but the

extreme rarity of any adhesion and the
frequent absence of any opacity in the
cornea show that the capsular cataract must
result from the nutrition of that portion
of the lens having been disturbed by being
involved in the focus of the inflammation.
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These localised deposits consist of the degene-
rated products of inflammation immediately
beneath the central part of the anterior cap-
sule. There 1s usually also some deposit of
organised lymph upon the front of the capsule,
which has been said to be derived from the
back of the inflamed iris. The capsule itself
is somewhat puckered at the seat of the
opacity, and the deposits may often be picked
off with a needle.

Opacities of the posterior capsule are much
more rare than those of the anterior, and when
congenital, usually depend upon some arrest of
development and the imperfect retrogression
of the hyaloid artery.

2. Senile cataract is, as 1ts name denotes,
the cataract of old age, and occurs after the

wnie fortieth or fiftieth year. It will

Gntarask: 6ty necessary here to repeat
the description of this form as far as it has
already been given under the head of Hard
(lataract, further than to state that it 1s
marked generally by the presence of a hard
nucleus surrounded by a softer cortical portion.
It rarely commences at the nucleus, but
more generally at the periphery in the form of

e
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strice.  Oceasionally it will commence in both
positions. The symptoms of the commence-
ment of senile eataract are, first, a mistiness of
distant vision, gradually extending to nearer
objects as the opacity of the lens advances.
Distant objects are described as surrounded
by a kind of halo or mist. If the centre of
the lens is affected, the patient sees better when
the eyes are turned away or shaded from the
light or in the dusk, the pupil becoming
more dilated and admitting light to the retina
through the more peripheral portion of the
lens. If, however, as is more generally the case,
the opacity is at first confined to the peripheral
portions of the lens, the patient will continue
to see well, long after the formation of striz.
These facts are of importance, as in the former
case useful vision may be obtained for a time
by the use of a weak solution of atropine,
whilst in the latter the use of atropine will

do more harm than good, as the patient sees
better through a small pupil. Old persons
may of course be the subjects of other forms
of cataract. Senile cataract generally attacks
both eyes, although it usually happens that one
is affected before the other. Its rate of progress
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will vary and sometimes the cataract may take
years to come to maturity. Opacity progresses
much more rapidly in the cortex than in the
nucleus, but it is necessary to be very guarded
in giving an opinion as to the time at which
maturity may be expected. It is necessary to
carefully watch the case, for almost the only
rule which it is possible to lay down, is that
progress is more rapid when broad whitish
streaks or spots are present, than when the strize
are small and fine. As an example of the un-
certainty which exists, I may mention a case,
published by Dr. Chisholm in the Richmond
Medical and Surgical Jouwrnal, of a lady,
sixty-five years of age, who, after having had
faint strice in both lenses for fifteen months
without perceptible change, appeared as usual
one evening, but was found next morning to
have both her lenses opaque and her sight
gone. |
3. The term secondary cataract 1s ap-
plied to cataracts produced by morbid or
Secondary IMflammatory changes in the eye.
Cataract. Tpflammation of any portion of
the uveal tract may cause cataractous changes
‘1 the lens. In iritis, irido-choroiditis, chorol-
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ditis, and morbid changes in the vitreous
humour, the lens often becomes mmplicated
in consequence of the disturbance of nutri-
tion, which is produced by the long con-
tinuance of inflammatory action, or by de-
positions upon the anterior capsule. The
process takes place somewhat in this way: In
iritis, for instance, lymph is rapidly effused,
and the iris becomes adherent to the anterior
capsule of the lens. During the continu-
ance of the inflammation, red wvessels are
often seen in the adhesions of the posterior
synechize, and 1t frequently follows, that
with inflammatory action at the very surface
of the lens, cell proliferation will take
place, or at least that nutrition will be

cdisturbed within the capsule in the portion
of the lens opposite to the point of inflamma-
| tory action. There is no reason to suppose
that the lens capsule itself becomes the seat
of inflammation.

of the Ophthalmic Hospital Reports! an in-
teresting instance of inflammation of the uveal
tract occurring in a father and three sons,

* 1872, Vol. vii. pp. 335-342,

|
|
|
I
About ten years ago, I recorded in the pages

D

_
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amongst whom four eyes became affected with
secondary cataract.

Under this head it will be necessary to
mention, as further causes of secondary cata-
ract, glawcoma, iIn which disease the lens
frequently becomes opaque and assumes a
characteristic greenish hue; and diabetes, and
those diseases in which the watery constitu-
ents of the blood are deficient and the salts
are in excess. As a rule in glaucoma the lens
does not become opaque until some time after
the establishment of the disease, and in diabetes
the cataract usually develops only after the
condition has existed sufficiently long for the
occurrence of considerable emaciation. Dia-
betic cataract generally comes on in middle
life, affects both eyes, and is often accom-
panied with affections of the retina and optic
nerve ; and therefore it is necessary to be care-
ful to examine the eyes, as to the amount of
perception of light and the extent of the field
of vision, before recommending an operation,
or before giving a prognosis of the disease or
of the result of such operation.

4. Traumatic cataract is opacity of the lens
produced by some external and mechanical
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means. 1t may be the result of a blow or
contusion. I have seen several g.,.masic
cases of this, and remember one in ¥t

which the opacity was complete within ten
days of the accident. In other cases the
opacity has not become complete until after
an interval of from six weeks to five months,
Von Graefe attributed the cataract in these
cases to some rupture of the capsule at the
posterior peripheral part where 1t 1s thin;
and probably the varying rapidity with which
the lens becomes opaque depends upon the size
of the rent. It 1s conceivable, however, that
in some of the more slowly progressing cases,
the blow alone may bave sufficed to disturb
the nutrition and cause a gradual development
of opacity. Secondly, cataract may be the
result of an actual wound of the capsule and
lens, and the nature and seriousness of the
case will depend very much upon the size
and complications of the wound. The lens
may be slightly wounded. by a needle or fine
awl being accidentally forced - through the
cornea and pupil. Here it may happen that
all the inconvenience to the patient, especially
if a child, would be slight uneasiness and

D 2
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lachrymation for a day or two during the
healing of the slight corneal wound, and then
the wound in the lens might heal also, leaving
only a small dot of opacity. More generally,
however, a little agqueous will gain admission
to the wound in the lens, and a gradual par-
tial or complete extension of the opacity will
be the result. The cataractous change will
be gradual, and if the wound in the capsule
has closed rapidly, there may be neither
increase nor diminution in bulk. There will
be no pain, but the opacity will have rendered
the eye useless for vision unless an operation
be performed. If the capsular wound has not
healed, the lens may undergo a gradual solu-
tion and absorption, and at last nothing will
be left but a shrunken capsule lined with
opaque deposit. There is a great tendency in
lenses that have been wounded to undergo a
fibrous or calcareous degeneration.

There are two drawings of cases of trau-
matic cataract that I published in the Oph-
thalmic Hospital Reports, sixteen years ago.'
In one case, the cataract was produced by
the patient falling down, whilst running in

1 1866, Vol. v. p. 131,

T ———
—
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o corn-field, when something ran into the
eye, making a wound in the sclerotic, just
above the cornea, and carrying into the lens
some of the uvea which it had scraped from
the back of the iris. In the other, the cataract
had been produced by the rapid movement
of the point of a needle, which had been
accidentally run through the cornea into the
eye. The wound in the capsule was straight
and perfectly vertical. The capsule on 1ts
inner side was intact, and this prevented
the swelling up of the lens substance; but
on the outer side, the lens substance was
swollen and bulged forwards into the an-
terior chamber. No irritation was produced
Ly the swelling and the whole lens gradually
became absorbed.

The wound in the capsule may be caused
by some larger instrument, such as a pair
of scissors or chisel, and the capsule may be
more or less torn ; the lips of the lens wound
will then gape, the aqueous humour will at
once gain admission, and probably when the
case is first seen, swollen lens matter will be
occupying or escaping from the wound. In

these cases the lens rapidly swells up, presses
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forward upon the iris and ciliary body, and
encroaches upon the anterior chamber, rapidly
setting up inflammatory symptoms. These
symptoms usually arise more rapidly in the
adult than in ‘children, because in the former,
the iris and eiliary structures are less tolerant
of pressure and irritation, whilst absorption
is far less active. The greatest care and
watchfulness are required in treating these
cases.

With wounds of this character various
complications may occur. The iris may be
wounded at the same time as the lens, and
may or may not be entangled in, or prolapse
through, the wound of the cornea. The
external wound may not be confined to the
cornea, but may extend to or through the
ciliary region. In the latter case the eye
will probably be destroyed, and if allowed to
remain may be the means of producing sym-
pathetic ophthalmia in the other eye. It must
be remembered, too, that a foreign body may
have found its way into and remain in the
eye, such as a piece of stone or guncap, or
a chip of metal from a tool. In the summer
of 1874, I removed a swollen traumatic
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cataract from a man who had violently
wounded his eye whilst shaking a carpet.
The eye appeared at first to recover satisfac-
torily. It never, however, entirely lost 1ts
redness and a certain amount of uneasimess,
and could only count fingers. The patient
was lost sight of for a time, but I had warned
him to come at once, if the eye became in-
flamed or painful, and a few months afterwards
he returned to the hospital on this account.
The globe was slightly red, but 1t was soft
and shrunken, all vision having been oradually
lost since his former attendance. I at once
removed this painful eye, and at the bottom
of it, lying in a mass of lymph, all healthy
vitreous having quite disappeared, was a rusty
iron tack, such as is used for nailing down
carpets.

The danger to be feared from the pressure
of a swollen lens upon the iris and ciliary
body, is acute irido-cyclitis, which 1s often
destructive to the eye, and most certainly
so if the inflammation be maintained by the
presence of a foreign body.

As another form of traumatic cataract I

must not omit to mention, that blows on the
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eye sometimes cause a partial separation of
the lens from its attachments. The lens may
thus be displaced, or it may only be loosened,
while still retaining its normal position. In
both cases, 1t generally sooner or later becomes
opaque. Very frequently this partially dis-
located lens, from its mobility, and sometimes
from its temporarily increased size, causes
considerable 1rritation, and thus affords an
additional reason for its speedy removal.
Lastly, Von Graefe and others have de-
scribed as of very rare occurrence cases where
cataract has been produced by entozoa, which

had punctured the capsule and taken up a
position within the lens.




LECTURE III.

CararacT is an affection which can only
be successfully treated by operation. The
internal administration of drugs, such asiodide
of potassium, has from time to time been
vainly extolled, as exercising some influence
in restoring the transparency of the lens.
Local applications too have been tried, but all
that we can admit is, that the daily instilla-
tion of a weak solution of atropine will, as has
already been shown, improve vision in those
cases where the centre of the lens is involved,
and where the peripheral portions are trans-

parent ; but it does so by dilating the pupil,
and thus admitting rays of light, by the side
of the opacity, to the central portions of the
retina. The same result may be partially and
temporarily produced by shading the patient’s
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eyes from the bright light, the pupils dilating
as they do in the dusk of evening. These
facts have induced some surgeons to perform
iridectomy in such cases, in order that a por-
tion of the transparent margin of the lens
may be brought into use. The temporary
advantage thus gained may, however, be too
dearly bought, as a coloboma downwards and
inwards, the position in which it 1s of most use,
will be a marked disadvantage after the subse-
quent performance of extraction. But with
the exception of these rational modes of treat-
ment, which are only possible at one stage of
the affection, no treatment, other than by
operation, can be of any avail. I ought to
mention here, that it was once proposed to
restore transparency to the lens in the early
stages of cataract by the repeated performance
of paracentesis of the anterior chamber. This
was tried and continued for many months by
some surgeons, and the naturally slow progress
of some cataracts led to its being extolled for
a time as beneficial. A more careful considera-
tion of the evidence, however, soon showed that
it was worse than useless, and the proceeding
was abandoned.

—

e —
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The operations now practised for the relief
of cataract are of two kinds :—

1. Those for the removal or extraction of
the opaque lens, where the whole lens 1s
implicated.

2. The formation of an artificial pupil, where
it is possible to utilise some transparent por-
tion of the lens, in some non-progressive cases
of partial cataract.

In former days, before the recognition of
these two kinds of operation as alone legiti-
mate, it was thought that the re-
moval of the opaque lens from the
axis of vision was all that had to be ac-
complished. With this object in view, the

Clorching.

two operations of reclination and depression
were practised and received the name of
couching. Both forms of the operation were
performed with a slightly curved needle
(Fig. 8), passed into the eye through the
sclerotic at the outer and lower margin of
the cornea, behind the iris, and either in
front of the anterior surface of the lens
or into its substance. If the needle were
then carried backwards and downwards in a

quarter of a circle, and the lens were torn from
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its upper and lateral attachments, and made to
lie with its anterior surface upwards at the
bottom of the eye, turned back, as it were, but
still attached and hanging by its lower border,
then the operation of reclination was said to
have been performed. If, on the other hand,
the needle transfixed the nucleus of the lens,
and both needle and lens were carried directly
downwards and towards the floor of the eye-
ball, and the lens were torn from all 1ts attach-
ments, and made to lie with its posterior surface
upwards at the anterior part of the floor of the
eye, then the operation of depression was said
to have been performed. These operations
were comparatively easy, and the immediate
effect, at all events of the former, was so
brilliant, that it is no wonder that they gained
for a time a considerable reputation. They
are, | am sorry to say, still performed by a
few English surgeons amongst the natives of
Oriental and other countries, and every one
who has practised these procedures upon a
sufficient number of patients, has a few per-
manently successful cases to appeal to in their
justification. In the vast majority of cases
treated by these now generally abandoned
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methods, the eyes, will sometimes rapidly,
sometimes slowly, be destroyed. In fifty per
cent. of the eyes the vision is known to be lost,
but permanent success 1s Vvery rare. We now
know that in almost every case the displaced
lens acts as a foreign body. It presses upon
the ciliary structures, or upon the choroid
and retina, and gradually but surely sets
up inflammatory changes, irido-choroiditis, or
cyelitis, or glaucomatous symptoms. Subse-
quently, the wvitreous undergoes changes and
becomes more fluid, and eventually the eye
atrophies and shrinks. In contrast, therefore,
to the brilliancy of the immediate result, must
be placed the blindness which is the frequent
end of these inflammatory changes. 1 have
no hesitation in saying that the operations of
reclination and depression are unjustifiable,
and ought now to be abandoned entirely for
one or other of the improved methods of ex-
traction, by means of which useful vision may
be obtained in from eighty to ninety per cent.
of the eyes operated upon.

It has already been said, that the method
of removal will vary with the consistency of
the lens. For the removal of soft cataracts we

_—_
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may avail ourselves of the natural power of
absorption, whilst hard cataracts have to be
removed bodily from the interior of the
eye.

A soft lens, such as exists in most of the
forms of cataract of early life, may be re-
Sotution o OVEd by absorption, by the opera-
Ducission. t1on which is termed solution or
discission. In all cases of cataract in children,
and in many patients up to twenty or even
thirty years of age, where, on the instillation
of atropine, the whole lens is found to be
opaque, this operation is indicated. It is also
required sometimes after the operation of
extraction, where there is an opaque deposit
upon the posterior capsule. It is performed
as follows. In infants and the older patients,
as the operation is almost painless, chloroform
will not be necessary, but in children from
two to ten or twelve it is better to render
the patient quiescent by an anzsthetic.
Infants may have their arms and legs con-
trolled by being rolled up in a folded sheet
or jack-towel. If no angsesthetic be used, a fine
needle will be the only instrument required.
This may be of the form of Bowman's stop

it 1
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needle (Fig. 6), Saunder’s fine straight needle
(Fig. 7), or Beer's needle (Fig. 8), shghtly
curved at the point. The patient should be

GWRIGHT = G2
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Fic. 6.—Bowman's stop needle.

lying down, and the surgeon standing behind
the patient's head. The lids may be kept
apart and the eyeball steadied by two fingers
of the left hand, and the needle should be

F1i. 7.—Fine straight needle,

introduced perpendicularly through the cornea,
at a point just opposite the margin of the
dilated pupil, the fine point of the needle
being directed towards the posterior pole of

=

Fic. 8.—Needle curved at point.

the lens. The operation was originally per-
formed by introducing the needle through the
sclerotic at a distance of from 14 to 2 lines

from the margin of the cornea. In this way
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the operator could with facility thoroughly
break up the lens substance, and tear a large
piece from the middle of the anterior capsule.
This operation is called sclerotico-nyxis. The
introduction of the needle through the cornea
is now preferred, as better results are obtained
by kerato-nyxis with or without a subsequent
linear extraction of the softened lens matter

Fic. 9.—Speculum,

than was usual when the broken lens was
left to undergo absorption 1n the wvitreous
chamber. If an anmsthetic be administered,
a speculum may be used to keep the lids
apart. (Fig. 9 shows the form in use at
the Westminster and Royal Westminster Oph-
thalmic Hospitals, which is made in two sizes,
for children and adults.) The globe may be
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held by a pair of forceps. The object of the
operation is to wound the anterior capsule of
the lens to the required extent without wound-
ing the iris, and without allowing the escape
of aqueous humour until the proceeding is
complete and the needle 1s withdrawn. The
laceration of the capsule is best performed by
making a cruecial incision with the point of
the needle, or several incisions in young chil-
dren, converging to a central point, at the
same time rotating the needle in the opaque lens
substance. By this means some of the aqueous
humour makes its way within the capsule of
the lens, the substance of which, or that por-
tion of it which has been disturbed, softens,
swells up, and becomes absorbed. In older
children and young adults, much less lacera-
: tion must be effected. With every year of

life the rapidity of absorption diminishes, and
a smaller portion of lens substance must be
disturbed at the first operation. It is better
to repeat the operation a number of times
than to do too much, for if the swelling up of
the lens is too rapid, the iris and ciliary body
will be pressed upon, and pain and inflamma-
tion, and perhaps serous-iritis, irido-choroiditis,

e —
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or irido-cyclitis, will be the result. In in-
fants, then, the laceration may be free; in
children diminishing with every year of age,
until, in patients of twenty to thirty years,
the wound of the anterior capsule must be
limited to one slight transverse or vertical tear.
[n each case, the second needle operation
may be slightly more free than the first.
[n young children the operation should be
performed early, and before the habit of
nystagmus described above is established. 1f
you are not accustomed to operate, the best
form of needle to use for this purpose is
Bowman’s fine stop needle (Fig. 6). The
time which this process of solution takes,
varies from seven to twelve weeks in young
children, to many months in the more adult
patients. In the former cases, two or at most
three operations will be necessary, whilst in
the latter, a greater number of very slight
operations will be required, and the redness
produced by one operation should be allowed
to pass away before another is undertaken.

All the after treatment that is required m
these cases, is the immediate and daily instilla-
tion of a solution of atropine (two grains to

!
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the ounce of water is sufficient), so as to keep
the pupil dilated and out of the way of the
swelling of the lens, the application of a
bandage for the first twenty-four hours after
the operation, and subsequently a large shade
covering both eyes. The amount of light in
the room should be diminished for the first two
or three days by a venetian blind, or one com-
posed of a green material, but afterwards an
ordinary blind and a large shade over the
patient’s eyes will be sufficient, all bright
light being of course avoided.

I would here say, once for all, that a shade,
to be effective, must cover both eyes; over one
eye alone 1t is almost useless, because the
light to the sound eye causes movements of
the iris in both. This seems also a favourable
opportunity for recording a protest against
shutting old or young cataract patients up for
a week or ten days in a dark room. Such a
practice 1s most prejudicial to their health, and
interferes with, and retards, the healing process
in the wound. The vital processes of the body
cannot be healthily performed without light,
and although it is wise to darken the patient’s
room for a few days immediately following the

E 2
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operation, it 18 mever wise to make the room
to all intents and purposes completely dark.
Afier the first few days, it will be sufficient
to moderate the light, and to shield the eyes
and brows of the patient with a large shade
of paper, or some light material of a dark
colour. You have seen many cases of cataract
successfully treated in the general wards of
this hospital,! with no greater diminution of
the light surrounding the patients than can be
obtained by partially surrounding the bed for
a few days with an ordinary screen.

It will have been seen that cases treated by
this form of needle-operation will run a some-
what tedious course, and especially in the
older children, and it has therefore been pro-
posed to avoid the series of operations that
will sometimes be required, and hasten the
removal of the lens by very freely breakig up
the lens substance at the first operation, and
removing the rapidly softened lens matter 2
few days later by a curetie OF by a suction
ipstrument.  With this object in view the
needle is made to malke several parallel inci-
sions in the anterior capsule, and then freely

1 Westminster Hospital.
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to break up the whole lens substance. If this
be thoroughly eflected softening will rapidly
take place, and in a few days, and before irri-
tation is set up, the whole of the lens may be
removed. Some surgeons use two needles for
the more effectual breaking up of the lens.

This mode of treating soft cataract, when
successful, possesses the advantages of brilliancy
and economy of time, but unfortunately it is
not unattended with risk, and as in most of
these cases time 1s no object to the young
patient, I should advise you to prefer safety
to brilliancy of proceeding. There are, how-
ever, many cases when the more orthodox
needle operation 1s used, in which the lens
becomes swollen and commences to set up
irritation.  This oceurs more frequently in the
more adult patients, that is, who are over
fifteen years of age; and in order to avoid
the risk of irritation and consequent inflam-
mation, it was proposed by Von Graefe to
perform a large iridectomy upwards a week
or two before the needle operation, so as to
leave plenty of room for the swelling up of
the lens. This certainly does sometimes pre-
vent the occurrence of irritation.
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In cases, however, where the lens becomes
much swollen and irritation does occur, 1t
becomes necessary to remove the lens by the
operation called linear extraction ; the removal
of a softened lens by a suction nstrument as
above mentioned being only another form of
this operation.

Linear extraction is the removal of a soft
lens through a small corneal incision, and

zine 38 specially indicated in cases when

Extraction. o lens has become soft and
swollen after the needle operation for solution,
and especially in older children and young
adults, also in cases of traumatic cataract when
the lens is swollen and the eye becoming
uneasy, injected, or painful. It. is also
adopted in the cortical cataracts of people
under thirty or thirty-five years of age,
when the lens is soft and when there is
1o hard nucleus. Linear extraction should
not be adopted if the lens retains 1ts
normal consistence or if a firm nucleus be
present.

There are several ways of performing this
operation. An ansesthetic is not essential, but
it will be found advisable unless you can trust
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the quietude of your patient. The pupil
should be previously dilated with atropine.
Some surgeons recommend an iridectomy
previously or at the time of the operation,
so as to avoid the iritis which might be set
up by any fragments of lens matter being left

CWRIGHTEG" ! = = -

Fic. 10.—Broad needle with cutting edge.

behind. If an ansgesthetic be used it will be
convenient to separate the lids b}' a9 WIre
speculum. Either a broad needle with a
cutting edge, which may be straight (Fig. 10),
or bent on the flat (Fig. 11), a cataract knite,
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Fic. 11.—Broad needle with cutting edge bent on the flat.

or a narrow spear-shaped iridectomy knife, may
be used. The operator should stand behind
the patient, and the point of the instrument
should be passed into the anterior chamber
through the upper part of the cornea a little

within its margin, and a section of from
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one and a half to two and a half lines should
be made. On withdrawing the knife the
aqueous will escape through the wound, and
if there has been a wound of the capsule,
as in traumatic cases, some soft lens matter
will escape also. If the capsule be still in-
tact, it may be freely opened by the needle,
or by the ordinary extraction pricker, or
cystotome, which is usually set in the same
handle as the curette (Fig. 12). Some of the

e e e
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Fic, 12.—Curette and Cystotome.

soft lens matter will at once escape through
the wound : the curette may then be intro-
duced through the wound into the area of the
pupil, when most of the remainder will
readily escape along its groove, forced out by
the intraocular pressure. Other instruments
have been devised to assist in removing the
material of soft cataract, such as the suction
tube of Mr. Teale of Leeds, and the modifica-
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tion of it which forms the suction syringe of
Mr. Bowman. Or one of the various forms
of scoop may be used to remove fragments,
and the ordinary iris forceps will be useful for
the removal of fragments of capsule. As a
rule, however, the fewer instruments 1n-
troduced into the eye the better, and 1t will
be found that many soft cataracis may be
completely removed, the only instruments
which are introduced being the instrument
used to make the linear incision and the
grooved end of the curette. It is true that
sometimes, as before alluded to, a brilliant
operation may be performed and time may
be saved, by the dexterous use of a suction
instrument, but unless you are in the habit
of performing these operations I should advise
you not to use them, as they are attended
with much risk.

If, during the operation, a portion of iris
becomes prolapsed through the wound, it
should be gently replaced if possible. I1f not,
or if it has been bruised, it should be cut off.
If it is found that the lens is not sufficiently
soft, and that none or only a small portion of
it will escape, the portion of iris corresponding
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to the size of the incision should be removed,
and gentle pressure again tried, remembering,
however, that not the slightest force is to be
used. If the lens matter does not then
readily come away, further proceedings should
be postponed. The eye should be tied up,
and the aqueous humour allowed to con-
tinue the process of softening the lens matter
which remains. It is in some of these cases
that a suction nstrument used with judg-
ment may be the means of avoiding this
delay. After these proceedings the eye must
be carefully watched, so as to treat any in-
flammation that may arise, and if necessary
to remove any lens matter which may swell
up and produce irritation. Otherwise, the
process of absorption may be allowed to go
on, without interference, to complete the
removal of the opaque lens.

In the older patients, on the other hand,
it is often better to remove the lens with a
Critchett’'s or Bowman’s traction instrument
(Figs. 19, 20), a proceeding for which the
performance of an iridectomy will have given
facility.

The after-treatment of linear extraction 1s
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the same as that after needle operations. The
eyes must be tied up for a few days, two or
three will generally be sufficient, and they
must be thoroughly shielded from the light,
and a solution of atropine should be used once
a day. If any pain or puffiness of the lids
comes on, the eye must be looked at, and
inflammation checked at the outset by the
application of a leech between the nose and the
inmer canthus. 1f there is found to be much
swollen lens matter the above operation must
be repeated.

We now come to the consideration of the
rarious methods, of extraction of the lens,
which have been recommended for g ueion o
adoption when the presence of a Cignacs
hard nucleus necessitates a larger wound for
its removal than is required in the case of
the softer cataracts. Numerous methods of
operation have been devised, differing from
each other in the size or position of the
section, or by being accompanied or not by
an iridectomy previously or simultaneously
performed. I think it will make this portion
of the subject more interesting, and perhaps
more practically useful, if [ arrange the
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Fic. 13.—Beer's knife.
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cleseriptions of the various methods
as far as possible in chronological
order. It appears that David, in
the year 1748, was the first to ex-
tract a cataractous lens. He did
it by a semilunar incision through
the cornea, but from the rough
method of performing it, and the
rude instruments at that time
obtainable for the purpose, he does
not seem to have met with much
success, and his operation gave
way to the methods of couching
already deseribed.

It was not until the present
century that Wenzel introduced a
method of extraction by a flap.
This method was improved by
Professor Beer of Vienna, and after-

rards by Professor Jeeger, the
former of whom devised a knife,
which still bears his name (Fig. 13);
the object of which was, by its
wedge shape, to fill up the wound
in the cornea as it was being made,
and thus to prevent the escape
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of the aqueous humour until the section was
approaching completeness. ~ This knife has
ever since been retained for this form of
operation, with, however, slight modifications
on the part of individual operators. The
late M. Sichel, of Paris, used a blade rather
longer but slightly narrower (Fig. 14) ; a form
which came largely into use as more con-
venient than the broader blade of Beer.
There were also other slighter modifications

EWRIGHT C*

Fic. 14, —Sichel’s knife.

which I need not stop to enumerate. There
is no doubt that this operation is the most
perfect one that has been devised, if we could
only ensure for it a more general success.
When it is completely successful there 1s a
round, central, and movable pupil, and an eye
almost unchanged in appearance, and with
a minimum of damage. Unfortunately, how-
ever, such success cannot be ensured. So

many dmlgcrﬁ. accompany and follow the
operation that i a large proportion of the
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cases the subsequent usefulness of the eye is
curtailed and in many cases vision is altogether
destroyed.  Although this operation is now
seldom performed, it 1s important that you
should be thoroughly acquainted with 1it,
as it forms the basis of modern operations,
and affords important points of contrast with
them. '




LECTURE IV.

The operation of flap extraction, extrac-
tion @ lambeau, may be performed either
upwards or downwards, the latter g,
being the easier of the two. [ Z#raction.
have, however, always recommended the upper
section. Some operators perform the upper
section 1n the right eye and the lower in the
left, as the upper section in the left eye
requires the use of the left hand. The pupil
should be dilated with atropine before the
operation. The patient should be lying down
upon a couch of a height convenient to the
operator, and placed immediately opposite to
a window affording a good light. A sky-light
18, as a rule, to be avoided as producing too
much reflection from the cornea. The patient’s

head should rest on a tolerably hard pillow,
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and should lic as comfortably as possible.
No anmsthetic is to be used. The patient

Fic. 15.—Pair of holding forceps.

i e
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should be instructed to keep
the teeth and lips slightly apart
in order to avoid any straining
of the facial muscles. The
instruments required are: 1, a
cataract knife (Figs. 13 and 14);
9, a pair of toothed forceps for
the purpose of holding the eye
(Fig. 15); 3, a cystotome and
curette (Fig. 12); 4, a blunt
pointed pair of scissors. The
forceps for holding the eye were
recommended by Mr. France,
and afford great facility to the
operator in making the upper
section. They should be given
to an assistant, who should with
them take hold of the conjunc-

‘tiva about a line and a half

below the cornea and gently draw
the eye down, taking care not to
press upon the globe with the
point of the forceps. The opera-

tor may fix the eye himself by holding the
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forceps in his other hand; but it is much
more convenient to have this done by an
assistant, who should be instructed to remove
the forceps as soon as the counter-puncture
has been made. In making the section the
operator should hold the cataract knife lightly
between his fingers and enter the point at the
outer side of the cornea, close to 1ts margin
and 1n the line of 1its transverse diameter,
carry it quickly and steadily across the

o

Fic. 16,—Section in Fie, 17.—Operation by flap.
flap extraction.

anterior chamber, and with 1t make the
counter-puncture at a point exactly opposite
to the first puncture. Fig. 16 shows the
position and size of the section, and Fig. 17
shows the knife in position after the counter-
puncture has been made. The blade of the
knife must not be rotated or the agueous will
immediately escape, but must be pressed
steadily on, the back of the knife being kept
carefully pressed against the extremities of

F
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the incision and in the line of the transverse
diameter, until the cornea has been almost
completely divided. The knife should then
be gradually withdrawn, at the same time
dividing the small bridge of cornea which was
not divided by the onward movement of the
blade. As soon as the section is thus com-
pleted the upper lid should be allowed to fall
gently over the wound, taking care that the
flap of cornea is not folded down over the
lower half of the cornea, but lying properly in
its place. A short interval of rest should then
be permitted, during which time the patient
may be reassured and told to look downwards
towards his feet, and also to keep the mouth
slightly open to prevent any straining which
is sure to be present if the jaws are firmly
pressed together. The operator will then
oently raise the upper lid, and introducing the
pricker or cystotome beneath the corneal flap
and into the pupil, make with its pont a
erucial incision in the anterior capsule of
the lens. It is necessary to avoid wounding
or entangling the iris with the pricker, and
to make the incisions in the capsule freely
but without roughness, or the hyaloid may be




1v.] FLAP EXTRACTION. 67

ruptured and the lens dislocated. If there
is much soft lens matter it will escape through
the pupil, and some of it from the wound.
The instrument may then be reversed, and the
curette, which is generally fixed in the same
handle with the pricker, should be used to
exercise gentle pressure through the lower lid
upon the lower part of the globe. This,
if the finger through the upper lid gently
supports or depresses the upper margin of the
wound, will cause the nucleus to become
slightly tilted and to present its upper margin
through the pupil and towards the corneal
section. Nothing like force should be used,
but the gentlest pressure is sufficient to expel
the lens if the section be sufficiently large.
If the section be too small, so that the lens
does not readily escape, the wound must be
enlarged. This may be easily done by the
probe pointed seissors, by means of which the
section may be enlarged at one or both ex-
tremities of the wound. Some operators prefer
the blunt pointed secondary knife, of which
there are straicht and curved varieties, for
enlarging the section; but the scissors will
generally be found to be more convenient and
F 2
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less lable to produce any mishap. The
extrusion of the lens is the critical point of
the operation, and requires great care and
judgment or vitreous may be lost ; and 1t 1s
therefore most important to remember to
instruct the patient to maintain during this
stage a relaxed condition of all the facial
muscles.

After the escape of the nucleus, and the
careful removal with the curette of any
fragments of lens which remain in the
anterior chamber, the flap must be carefully
adjusted, the upper lid gently lowered over
the wound, and both the eyes at once closed.
If any prolapse of the iris has taken place
through the wound, it should previously be
gently replaced with the curette, or if 1t does
not easily return it should be cut off. Any
fragments of lens matter should be carefully
removed from the wound. When the lids
have been closed they may be kept in ap-

position by a small piece of strapping, but a
light compress over each eye, kept i position
by a bandage, is generally preferred, as giving
more comfort to the patient, and a sense of
support to the wounded eye. The compress
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should consist of a piece of very soft linen or
cambric and a small pad of cotton wool carefully
adapted to the orbital hollow. The best form
of bandage is a linen band which should be
double and about fourteen inches in length by
two and a half inches in width. To this band
are attached tapes for tying, one of which 1s
longer than the other, and double for the first
six or seven inches of its length, so as to form
a loop to fit over the occiput and keep
the bandage in position. This bandage 1s
exceedingly light and comfortable, and 1s
quickly adjusted or removed. This form of
bandage may be improvised by taking about
two and a half feet of ordinary calico bandage,
two and a half or three inches wide, and making
in it, at a short distance from one end, a
central longitudinal tear about six or seven
inches in length, thus forming the loop to
fit over the occiput.

From the foregoing deseription of its several
steps, the operation will appear to be a tolerably

simple one, and the same impression would
probably be received by seeing the operation
performed in a case where every step of the
proceeding has been completed without com-
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plication or mishap. Unfortunately, however,
difficulties may occur at every stage of the
operation, and do occur so frequently, that the
surgeon has to be constantly prepared to meet
each complication as it arises. It is thus that
the operation has acquired the reputation
of being one of the most difficult and
complicated manipulations in surgery.

The description then that I have given
will be wvery incomplete if I do not give
Digioutties yOU some account of the diffi-
””’jfﬂ?j;%“rs culties that may arise during the
Brtraction.  prooress of the operation, and the
duty of the surgeon in presence of each
complication. The first step of the opera-
tion is the section of the cornea, and it
may be divided into three periods. The
puncture, the counter-puncture, and the
section of the cornea, have each 1ts
special difficulties. The movement of the
patient may cause the puncture to be made

in a bad position. The operation may,
however, be proceeded with if 1t allows
room for a good-sized section, as even If
it should not be sufficiently large, the
wound may subsequently be enlarged with
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scissors. A more serious difficulty 1s the
premature escape of the aqueous humour.
This may happen either by a sudden
movement of the patient, or by the rotation
of the knife on the part of the operator.
If the aqueous escapes before the counter-
puncture has been made, it will be better to
withdraw the blade and postpone the extraction
to another day, in order that the wound may
close and the anterior chamber be refilled by a
re-secretion of agueous. Secondly, the counter-
puncture may be made in a bad position. If

it is too far back, you will very likely lose
vitreous from a diminution of the support
to the hyaloid. If it is too far forward,
the section will be of bad shape, and may
be of insufficient size. These difficulties
may be avoided by carefully ascertaining
the position of the point of the knife before
it is thrust onwards, as its position may
then be easily changed. It cannot be
changed, however, after the counter-puncture
is complete, as some aqueous generally escapes,
and the withdrawal of the point of the knife
would be immediately followed by a further
considerable escape, and the iris and lens

—
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would become pressed forward against the
blade. The next difficulty is that sometimes
during the rapid escape of aqueous, the iris
1s carried in front of the edge of the kuife.
When this is the case, it may often be
pressed back by the finger, the patient’s lid
being used in gently manipulating the cornea.
If the portion of iris does not readily slip
back beneath the blade, it may be boldly
cut off by the onward progress of the knife
in completing the section. I have already
mentioned the importance of deliberation in
completing the section. There should be
nothing like hurry or force, neither must
there be the slightest straining on the part
of the patient. Otherwise the section may
be completed with somewhat of a jerk, and
this 1s sometimes followed by the sudden
extrusion of the lens in its capsule entire.
If this 1s all that happens it is well, but
more generally the sudden extrusion of the
lens will be followed by a gush of vitreous
humour. At other times the escape of
vitreous may take place without the extrusion
of the lens, the lens falling back into the
vitreous chamber., When this untoward
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event occurs, the lens may sometimes be
caught by a hook and removed, but 1t is
often a matter of extreme difficulty, every
attempt being attended by a fresh escape
of witreous. If therefore the lens 1s not
readily caught it must be left, and the wound
having been placed in position, the lids should
| be closed and a light compress adjusted.
What is most to be feared in these cases,
whenever much wvifreous has been lost, 1s
hemorrhage from the retina. This for-
tunately does not frequently occur, but when
it does occur acute pain suddenly comes on,
and blood begins to escape from beneath the
bandage, the contents of the globe being
evacuated by the flow of blood and the eye
~will be thus destroyed. The hseemorrhage would
seem to depend upon some diseased condition
of the tunics and vessels of the retina, and
must be restrained by a firm compress, or
much blood may be lost.

If, however, the section has been completed
without any mishap of this kind, the next
step of the operation is to divide the capsule
of the lens, so as to liberate the nucleus
and the rest of its contents as before

—
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deseribed. If this step be performed roughly,
the lens may be displaced, and loss of witreous
ensue, or the lens may be completely broken
up, so that it may become difficult to remove
all the fragments. On the other hand the
division of the capsule may not be sufficiently #
free to allow the nucleus to present on

the application of slight pressure. This will
probably be found to be the case if the lens
presses the iris forwards, and does not readily
present itself at the pupil, which will
generally be a sign that the pricker should
again be used.

When the nucleus has partially emerged
through the pupil and has then come to a
stand-still, it will generally be because the
corneal section is too small. It 1s a matter
of great nicety to adapt the section to the
size of the nucleus, and yet this may often
be done very accurately, as by the use of
atropine to dilate the pupil we are able
with the ophthalmoscope to estimate the l
size of the nucleus. Care on this point is

important, as there is always some risk in
subsequently enlarging the corneal wound.
It is, however, far better to do so, than to
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use too much pressure and run the risk of
loss of vitreous humour, or of bruising the
uveal structures.

Such then is the flap operation which
for a long period held its position as the
best mode of extracting a hard -cataract.
[t was an immense improvement upon the
old operation of couching, but it was not
without its defects, although there are some
surgeons who still maintain that, in spite of
them, 1t 1s the best operation.

The causes of failure besides those enume-
rated as incidental to the operation itself,
are :—1iritls from bruising of the

Subsequent

iris whilst making the section or Causesof
Failure of

removing the lens, or from the Fiap Eetrac-
. : fiat.

swelling up of particles of lens

matter left behind; closure of the pupil;

imperfect coaptation of the edges of the

corneal wound, from wvarious causes, and con-

sequent non-union—an occurrence favoured
by the shape and size of the section ; gaping
of the wound; prolapse of the iris; inter-
ference with the nutrition of the cornea,
and sloughing ; escape of the contents of the
eyeball by rupture of the hyaloid, sometimes
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produced by want of dexterity on the part
of the operator, or by muscular spasm, and
sometimes occurring from the giving way of
the wound during the subsequent treatment ;
hemorrhage ; and suppuration. Further, the
large corneal wound necessitates a long period
of quiescence and confinement after the opera-
tion, which is of itself exceedingly irksome
to the patient.

The formidable risks and objections thus
enumerated, and also the diffieulties of the
operation itself, led surgeons to consider how
they might be avoided or diminished ; and
we shall see that the various modifications
that have been devised, are so many attempts
to get rid of one or other of these risks.
The difficulty is, however, whilst removing one
defect, to avoid introducing another, equally
or even more dangerous to the eye. The
modifications suggested have been mainly
i two directions: in that of attempting to
lessen the risk of prolapse of the iris and
of iritis, and the consequent defects in the
pupil; and in that of diminishing the risks
produced by the size and shape of the
corneal wound. The main elements of the
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improvements which have been brought about
were a shorter and linear form of section
originated simultaneously by Professor A. Von
Graefe, and Mr. Bowman, and next the
removal of a portion of the iris, suggested by
Von Graefe, and practised by him in excep-
tional cases. One or both of these suggestions,
the most important since Mr. France suggested
in 1858 the use of the forceps for fixing the
globe in cataract extraction, were eagerly
seized upon by the majority of operators ;
and certain of them who published their
modifications obtained considerable notoriety
for their methods, and perhaps credit for
more originality than strictly belonged to
them. Three of these I will mention.

Dr. Mooren performed iridectomy five or
six days before the ordinary flap extraction.
His published cases testified that this
method was attended with consider-

Mooren's
Method,

able success, and in a direction of a diminution
of the frequency of subscquent iritis. This
plan of a preliminary iridectomy was adopted
by many surgeons, and was, I believe, long
practised by Prof. Wolfe of Glasgow, although
latterly with a diminished corneal wound.
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The chief objection to it is the infliction
of two operations upon the patient instead
of one, an inconvenience which in my opinion
far exceeds any small advantage there may be
i the method.

Professor Jacobson, on the other hand, per-
formed the ordinary flap extraction and the

Jucobsow's 1r1dectomy at the same time, and he

Methot.— also published along list of successful
cases to show the value of his method. With
so large a section, however, the iridectomy
could not be made without considerable risk
of rupturing the hyaloid and losing witreous,
a result which very often happened.

Professor Schuft (Waldau), modified the
operation very considerably. He adopted
s Seoop e Teduction in the size of the

Eriraction. — oopneal wound as well as the iri-
dectomy, making his section of the linear or
curvilinear form, and as the lens would no
longer escape spontaneously, or with gentle
pressure, he used, 1n order to facilitate 1its
removal, peculiar forms of spoon, of different

sizes, which were called by his name. The
operation which he introduced m 1860 was
briefly as follows: The lids having been
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separated by a wire speculum, a curvilinear
incision was made with a large spear-shaped
knife, in extent corresponding to about one-
third of the circumference of the cornea, but
so placed that while the ends of the section
were in the corneo-sclerotic junction, the
middle portion was well within the cornea,
and half a line from its margin. A small
portion of iris opposite the wound was then
excised, and the anterior capsule of the lens

CINRIGHT Ren®

FiG. 18.—Schuft's scoop.

lacerated in the ordinary way. The next step
was to remove the cataract by introducing
Schuft’s scoop (Fig. 18), passing it at first
backwards and then downwards behind the
nucleus and gently drawing it through the
wound, subsequently removing any soft lens
matter there might have been surrounding it.
This proceeding was one of some difficulty,
and especially in cataracts that were immature,

or 1n which the nucleus was of considerable
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size, and it was soon found that Schuft’s scoop
was too bulky and difficult of introduction to
render it suitable for general use. The high
margin and sharp edges of its dish-like cavity
rendered its use dangerous even in the most
experienced hands, it being often impossible
to avoid rupturing the hyaloid membrane, or
breaking up the lens substance, or both, whilst
introducing it behind the nucleus, and in some
cases bruising the iris or the edges of the
wound. The diminished size of the wound
and the possibility of the administration of an
ansesthetic led, however, to a favourable recep-
tion of this method, and its trial at the hands
of almost every ophthalmic surgeon, by
none more completely than by those distin-
guished surgeons, Mr. Bowman, and the late
Mr. Critchett. They have both placed their
opinions and experience with regard to it on
record in Vol. IV. of the Ophthalmic Hospital

Reports (1865).
A recognition of the risks I have men-
tioned soon led each of these surgeons to
give up the use of Schuft’s scoops

Extraction by :
Traction - and to substitute for them a ¢ trac-

Instruments.

tion instrument " of his own devising ;
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both instruments being reduced in size, by
getting rid of the deep sides of the cuplike
cavity, and by the substitution of another
provision for grasping the cataract. This
latter took the form of a ‘“small receding
edge” in Mr. Critchett’s traction instrument
(Fig. 19), and of a bend at a very obtuse angle
to the body of the spoon in Mr. Bowman’s
(Fig.20.a). These traction instruments occupied
much less space behind the cataract, and were

L WRIGHT % C* — o
D=y

Fia, 19.—Critchett's traction instrument.

therefore easier of introduction and more free
from the risks that I have mentioned. Mr,
Bowman contrived another form of spoon,

b
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Fi1c. 20.—Bowman's traction instruments.

taking less room still, for use in cases where,

from the almost complete absence of soft lens

matter, there was very little space for the
G
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introduction of any instrument between the
nucleus and its capsule. In it the cuplike
form was still more completely abandoned
(Fig. 20. 5). I may best describe it in Mr.
Jowman’s own words: “ This form is nearly
flat from side to side, and but slightly concave
from end to end. The end has a very thin,
though not a sharp edge, only slightly incurved,
and the concave surface at the end is roughened
by transverse lines. It 1s thus fitted to insert
itself readily between the nucleus and the
posterior capsule, particularly if poised, as 1t
were, only by the thumb and a single finger,
and made to advance with a gentle laterally
wriggling motion. Then when the handle is
lowered, its end rises in the lens substance
beyond the nucleus, and obtains an excellent
hold on it for its extraction.” Mr. Bowman
preferred also to malke the section in the
corneo-sclerotic junction throughout, and there-
fore more curved than that of either Waldau
or Critchett ; and 1n most cases also to make
a large iridectomy, the better to avoid the risk
of bruising the iris during the later steps of

the operation.
These, then, were the forms of extraction
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of cataract by a traction instrument. The
old flap extraction was still recommended 1in
favourable cases, but the traction operation
was considered suitable in all cases where a
hard nucleus was present, when it was desirable
to administer an ansesthetic. The results
obtained by this method, both as regards sub-
sequent vision and rapidity of recovery, com-
pared favourably, on the whole, with flap
extraction, but there was still much to be
desired. Destructive inflammation of the eye,
suppurative or otherwise, ensued far too fre-
quently, and a not unfounded objection to
the use of a scoop or traction instrument
gradually but steadily gained ground. It was
during this period that the late Professor Von
Graefe was maturing his operation of linear
extraction, and introducing those modifications
which soon after brought his method into

favour with ophthalmic surgeons.
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Vox GRAEFE conceived that sclerotic wounds
Lealed more rapidly and satisfactorily than
Von Grades corneal wounds ; and therefore his

Modified — fipst, mode of performing the opera-
Brtraction. gi0n 1 was with the section situated
in the sclerotic, although he subsequently

preferred to make it slightly more forward

RS
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Fig. 21.—Von Graefe’s knife.

in the part where the sclerotic overlaps
the margin of the cornea. The section was
made with a long mnarrow blade (Fig. 21).
Chloroform was remmmended in U{C{}ptil}nill
cases only, to counteract spasmodic or excessive
action of the ocular muscles,  Von Graefe's

\ Archiv. f. Ophthalmologie, vols. xi. and xii.
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opinion being that a moderate and controllable
action of the ocular muscles was favourable to
the escape both of the nucleus and softer
portions of the lens.

The patient having been placed in the
recumbent position, and the lids fixed open
with the wire speculum, the surgeon
standing behind the patient’s head, s
the conjunctiva was seized with the fixation
forceps,' close to the margin of the cornea and

exactly in a line with its vertical meridian.
The knife was held in the right hand for
the right eye, and in the left hand for
the left eye, and the point of the long
blade, with the edge turned upwards, was
entered at the point a (Fig. 22) in the
sclerotic, a little more than half a line
(I mm.) outside the margin of the cornea,
and in a position outwards and upwards. As

1 =l  * B
See Fig. 15,
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a guide to the position of the point of entrance,
let it be remembered that the section should
be opposite to the upper third of the corneal
margin, When the puncture has been made
the knife should be carried, not in the direction
of the intended section, but towards the point
¢. This makes the section of the internal
surface of the sclero-cornea as free as the section
of the outer surface. The knife having been
carried towards the point ¢, and for a distance of

- i - 5 Ja E rm—
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Fic. 23.—Graefe’s operation.

three and a half lines into the anterior chamber,
the handle is depressed and the blade pushed
onwards, o as to make the counter-puncture
at the point b, taking care that this should
not be too far back in the sclerotic. As soon
as the counter-puncture is made, the bulging
up of the conjunctiva shows the escape of
some of the aqueous through the apertures.
Fig. 23 shows the position of the knife after
the counter-puncture has been made. The blade
is passed onwards for a few lines, and then 1ts
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ed
the cutting of the section may be completed

oe should be rotated forwards, in order that
in such a way that its centre shall be shightly
nearer to the cornea than are its extremities,
and therefore straichter than the curve of the
corneal margin. The completion of the section
is effected by pushing the knife onwards to
the length of its blade and then drawing it
backwards, the operator being careful to hold
the instrument in the position above described.
This sawing motion may be repeated if neces-
sary. When the sclerotic section is complete,
it will be found that the edge of the knife
will be covered by a strip of conjunctiva,
which should in 1ts turn be divided with the
same sawing motion, the edge of the blade
being turned still more forwards, so that the
anterior flap of conjunctiva may be very short.
This 1s 1mportant, for if the section of the
conjunctiva be made too far back, or more
than a line and a half from the cornea, there
will be some bleeding, and the anterior flap
will get rolled, or otherwise impede the
subsequent steps of the operation.

Fig. 24 shows a later modification in the

position of the section, the puncture and
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counter-puncture occupying the same position,
but the centre of the section is exactly at the
corneal margin. This is made by rotating
the edge of the blade still more forwards.

Fig. 25 shows yet another position of the
section, and one that is very frequently prac-
tised. The puncture and ecounter-puncture
are slightly lower, and not more than half a
millimetre from the corneal margin. The
edge of the blade, turned forwards to the

Fig. 24, Fic. 25.

Diagrams of Graefe's later sections.

same extent as before, will make the middle
of the section entirely corneal and just within
~ the corneal margin.

The position of the several sections are
well shown in a diagram (Fig. 26) of the
cornea and ciliary region. A, B, and ¢ show
the position of the sections in Figs. 22, 24,
and 25, respectively. Section A 1s outside the
cornea, B in the corneo-scleral junction, and

¢ within the cornea. D shows the position of

e
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the section in Warlomont’s and Liebreich’s
operations, which will be referred to presently.
The next step is the iridectomy. The
holding forceps may be given to an assistant,
who should maintain gentle traction g,
upon the globe to keep it depressed. Iy
The conjunctival flap must be carefully reflected
over the cornea, in order that it may not be
curtailed, and the iris should then be seized

Fic. 26.—Diagram of sections.

with the points of a straight pair of iris forceps
(Fig. 27) at about the middle of the section.
[t will generally be found to be prolapsed, and
at this point bulging from contained aqueous
humour. The iris, being well drawn from the
wound and put on the stretch, is divided as
close as possible to one end of the section,
separated by several snips with the scissors

(Fig. 28) from its peripheral attachment, and
then divided at the other end of the section
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Fia. 27.—Straight iris Fic. 28.—Iris scisors.
forceps.

[LECT.
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and removed. If any fragment remains in
cither end of the wound, it is either carefully
seized with the forceps and cut off, or gently
returned to the anterior chamber. Von Graefe
insists very strongly upon the iridectomy being
complete up to the angles of the wound. If
there be any bleeding from the cut iris into
the anterior chamber, the closed lids may be
pressed upon for a few minutes with a pad of
charpie ; and then the bleeding will soon cease,
and shght pressure on the sclera above the
section will cause the blood to escape. The
pressure of blood in the anterior chamber
would otherwise interfere with the accurate
performance of the next step of the operation.

For the next step, that of laceration of
the capsule, the operator resumes the fixing
forceps, and exercising slight pres- 7. ation o
sure with them upon the globe so e
as to steady the lens and afford the necessary
resistance to the cystotome (Fig. 12), he
divides the capsule freely by two or three
incisions, commencing at the lower margin of
the pupil and ascending to the peripheral
margin of the lens. It is important that this
laceration should be complete.
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For the removal of the lens a traction instru-
ment 1s not generally necessary, When there
Removal ¢ 1 Much soft lens matter and the

Lens: qucleus is small, all that is required is
the gliding pressure of the back of the curette
(Fig. 12) or a vulcanite or other spoon upon
the sclera above the wound, so as to make
the wound gape. This manceuvre is usually
sufficient to make the edge of the nucleus
present itself at the wound, and continuous
gentle pressure will be speedily followed by

<~ WRIGHT & C* ——

I'1G. 29.—Graefe's hook.

the escape first of soft portions of the lens,
and then of the nucleus, When the hard
nucleus 1s large, it does not so readily escape,
and pressure must be speedily abandoned and
the hook resorted to. Von Graefe’s hook
(Fig. 29) was small, with a bend similar to
Bowman’s traction instrument, in order to
facilitate its introduction behind the nucleus.
Whilst the lens is escaping, the lower cortical
portion may be made to follow the nucleus by
gentle gliding pressure with the back of the
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spoon upon the lower part of the cornea.
Von Graefe subsequently used a vulcanite
spoon for this purpose as possessing a greater
amount of elasticity. He, however, trusted
largely to the use of the ends of the fingers
for evacuating the portions of cortical lens
that remained after the escape of the nucleus,
and only in very exceptional cases introduced
a spoon for this purpose. After the removal
of the lens, the patient was directed to turn
the eye upward, a movement which promoted
the closure of the wound and facilitated the
removal of the spring speculum.

The last step of the operation is to clear
the pupil of any cortical portions of lens which
remain, and to arrange the wound g,,.ing o

‘ . - e Pupil and
and conjunctival flap. After waiting ‘2" ° of

a minute, Von Graefe effected this Vo

by the use of the ends of the fingers, so as
to exercise gentle pressure through the upper
and lower lids alternately, and by their means
gradually to urge the fragments towards and
through the wound. The conjunctival flap was
then arranged with the end of the curette, any
blood clot or lens matter having been previously

removed from the wound, the lid closed and a
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carefully arranged compress and bandage im-
mediately applied, with sufficient firmness to
press together the edges of the wound and to
prevent any bleeding. Fig. 30 represents the
eye some weeks after this method of extraction,
and shows the usual form of pupil.

The bandage was generally allowed to
remain for six hours, when a second was
applied less firmly, so as to allow of transuda-
tion. Ten hours later a third bandage was

Fic. 30.—Eye after Graefe’s extraction.

fixed, and drawn more firmly than the second,
and especially so, if there were any sign of
swelling,. Von Graefe pointed out that the
period from the sixteenth to the thirtieth
hour was the most critical, and that then firm
pressure was of especial value. The bandage
was continued for four or five days, and then
Jaid aside gradually, first for an hour or so in
the day, then for longer, and lastly at 111ght
the ocular vessels being more distended at
night. The treatment of untoward symptoms

i
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was similar to that recommended after other
forms of extraction, the risks, however, being
much less, and the necessity for long rest
diminished by the smallness of the wound and
the iridectomy. Von Graefe states that in
his linear extraction the risk of suppuration
scarcely extends beyond the thirty-sixth hour,
whilst in flap extraction it extends to the
sixth day.

The results of this operation were speedily
found to be a great 1mprovement upon
previous methods. Whilst nothing could be
more perfect than the result of a completely
successful flap extraction, the proportion
which successful cases bore to the number of
operations left much to be desired. As a
result of the smaller wound in linear extrac-
tion, and the diminished risk of iritis and
prolapse of the iris, and also of the graver
mishaps of cataract extractions, no less than
ninety per cent. of the eyes operated upon
were attended with success, having an acuity of
vision of from 1-6th to 5-6ths; of the ten per
cent. that were unsatisfactory, the majority
were improved by subsequent operation. Von
Graefe’s own conclusions, after a considerable
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trial of his operation and without any selection
of his cases, were :—

1. That, in eyes favourable for flap extrac-
tion, the prospect of success was certainly
equally great by the new method ;

2. That, in eyes unfavourable for flap
extraction, the prospect of success was
considerably greater ; and

3, That, in consideration of the diminution
of inconvenience to the patient and of dura-
tion of treatment, the new method of operation
might be accepted and practised to the entire
exclusion of the flap method.

These conclusions were accepted by the
oreat majority of ophthalmic surgeons, and
the main features of Von Graefe’s operation
are still very largely followed. It is true that
numerous modifications have been introduced
and tried with the view of counteracting the
difficulties of individual operators, but few of
them have been accepted as general 1mprove-
ments. There has, however, been a very
general desire to accept the proposal of making
the section entirely in the cornea. With the
sclerotic section, or even with the sclero-corneal
section, it happened to some operators that
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vitreous humour was frequently lost. And in
unsuccessful cases, where a sclerotic section has
been followed by destructive inflammation of
the eye, sympathetic mischief in the other eye
has not been altogether unknown. Still it
must be borne in mind that some cornez are
intolerant of so large a wound, and slough.
In such cases the sclerotic section is to be
preferred.

To give you the result of my own practical
experience, I may say that after trying for a
time Warlomont’s method of extrac- 4, .,
tion, which I have yet to deseribe, i‘j}‘%fﬁ;j;”:‘*
I have reverted with satisfaction to Operafion.
the method of Von Graefe, with certain modi-
fications of my own, which might not suit
every one’s mode of operating, but which in
my own hands have been attended with a very
considerable success. I append a table of 100
consecutive cases to show the results.! The
points to which I attach importance are
these :—(1) I always give an aneesthetic, unless
I can be sure of the complete quietude of my
patient. Less than ten per cent. of my cases
have been operated upon without. (2) The

! Appendix, p. 123.
H
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section is usually corneal, but sufficiently
peripheral to be subconjunctival (Fig. 24 or
25), the puncture and counter-puncture, which
are a little lower than in Graefe’s operation,
alone being just outside, or in, the sclero-
corneal junction, according as there is reason
to believe that there is a large or small
nucleus. (3) The section is made with extreme
deliberation, with searcely more pressure than
the weight of the knife, and in making the
middle of the section the edge of the blade
is not turned much forwards, the desire being
that the middle of the section should be only
just within the margin of the cornea. It 1s
important that the knife be sharp, in order
that no force be used in making the section,
thereby avoiding all risk of disturbing the
coats or contents of the eye. (4) Sometimes,
but not always, after the completion of the
section, the end of the section answering to
the counter-puncture is just touched by the
end of the blade of the Graefe knife, so as to
make the section of the internal surface of the
cornea correspond with the section of the
outer surface, as is already the case at the
point of puncture. This is important only
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where the section is somewhat small, or the
nucleus large. (5) A period of rest of mnearly
a minute between each step of the operation,
to give the eye time to adapt itself to the new
conditions of circulation and tension. (6) A
free crucial incision in the anterior capsule.
(7) A gentle coaxing out of the nucleus and
of all the soft lens matter with the smooth
back of the curette, taking care that the
surface of the cornea is moist before passing
the curette over it, avoiding at the same time
all force, and using the hook at once if the
nucleus does not readily escape. (8) A careful
tucking-in with the curette of any portion of
iris or uvea that may be occupying the angles
of the section. A meglect of this precaution
sometimes postpones the healing of the wound
and leads to the formation of a cystoid cicatrix,
which may at some future time be a cause of
1rritation in the eye.

I use the same instruments that are men-
tioned in describing Von Graefe’s operation,
except that I prefer to use the iris forceps
curved at the points instead of straight
(Fig. 31), and the iris scissors made in the
form of forceps (Fig. 32), as they are as

H 2
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convenient to use with the left hand as with
the right.

. Pl

s s PR, . S —————

Fia. 31.—Iris forceps bent, Fic. 32.—Forceps iris scissors.

As a result of an attention to these minute
details, and every surgeon knows that it is on
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these that the success of operations in a large
measure depends, I claim (1) an immunity from
rupture of the hyaloid, or what does duty as a
hyaloid, and from loss of witreous, except in
cases where the latter is unhealthy, i.e., about 5
per cent. ; (2) the still less frequent occurrence
of iritis and other inflammatory conditions ; and
(3) an increased proportion of cases in which
the patient is able to read brilliant type
(No. 1). The after treatment is the same as
above described as recommended by Von
Graefe. It is rarely necessary that the patient
should be kept in bed beyond the third day,
or confined to the house beyond the fourteenth.
I most rigidly abstain from looking at the
eye before the fourth day, and often wait
until the fifth or sixth. I have already laid
stress upon the injurious effect of keeping the
patient in a  darkened room. I have long
discarded it, from the conviction that the
healing of the wound takes place more readily,
and that the health of the patient is better
maintained, if, whilst eyes are carefully shielded
from the light by the proper pads and bandage,
and a light shade of good size and perhaps a
screen between the patient and the window

R



102 LECTURES ON CATARACT, [LECT.

or light, the body be placed under its usual
conditions of ligcht and air.

Mr. Streatfeild, having a strong objection
to the reduced size of the section of the
vir. sireat. 1mner surface of the cornea at the
feild’s Section- noint  of counter-puncture when
Von Graefe’s knife is used, prefers to make the
section with the point of a Sichel’s knife
without any counter-puncture. The point of
the knife, which may be held in the right
hand for both eyes, is introduced at the proper
point of puncture, and then with a sawing
movement is carried along the margin of the
cornea to the required extent. The manceuvre
is difficult and requires some dexterity, the
wrist following the fingers and keeping the
knife at right angles to the section through
its whole length. The whole section is corneal,
as Mr. Streatfeild does not recognise any
advantage in its being subconjunctival.

M. Galezowski proposed to extract through
a semilunar incision in the sclero-corneal

o o, Porder at the outer margin of the
[ Jowskls cornea, prolonged a certain distance

traction. yepeath the conjunctiva, as de-

scribed in the Annales d’Oculistique (1871,
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p. 102). His knife was slightly curved to-
wards the point like a pruning-hook. The
advantages he claimed were—(1) The wound
is corneal, and being covered by a conjunctival
flap rapidly heals; (2) the wound is at the
outer part of the cornea, where escape of
vitreous humour is least likely to ocecur;
(3) facility in making the section.

Dr. Bribosia of Namur has suggested some
modifications in the operation of linear ex-
traction under certain circum- p, pdosia’s
stances, with a view to diminish -Moditeations.
some of the difficulties which have occurred
to him in nervous irritable patients in making
the iridectomy and in opening the capsule,
and thus to avoid sometimes the risk of
loss of witreous, and the contusion, pulling
and injuring of the iris. His proposals were
as follows :—1. Before making the section
a ecrucial incision is made in the anterior
capsule with a point of a Bowman’s stop
needle, the pupil having been dilated with
atropine. The needle must be a very fine one
in order to avoid the escape of agueous. In
this way the laceration of the lens capsule
can be performed more completely, and with
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less risk of escape of witreous. 2. The
puncture and counter-puncture of the ordinary
upward incision is made with a very slender
Graefe’s knife. After a short period of repose
the blade is slightly rotated, so as to allow the
aqueous to escape and a portion of the iris to
be carried in front of the knife. 3. The
section is completed, the knife cutting off the
portion of iris in front of it and thus making
the iridectomy at the time of making the
section, and thus getting rid of one stage of
the ordinary operation. Under some circum-
stances the conjunctival section is not quite
completed, but a little bridge is left uncut
at the centre, which may subsequently be
divided if necessary by probe-pointed scissors.
4. The last steps are the same as those of
the modified linear extraction.

Dr. Bribosia has himself mentioned one
objection to the process: viz. the occasional
premature escape of aqueous on withdrawal
of the needle, and the consequent impossibility
of entering upon the second step of the
operation. It is to avoid this that he re-
commended the use of the finest needle, and
that the kerato-nyxis should be made in an
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oblique direction.  Should much of the
aqueous humour escape in spite of these pre-
cautions, he recommended waiting a short
time for some re-secretion.

He claimed for his operation the following
advantages :—“ 1. Facility and rapidity of
execution, the eye being fixed throughout
by the operator himself. 2. The opening of
the capsule performed with more thoroughness
and neatness. 3, Less frequent escape of the
vitreous humour, on account of the rapidity
of the operation. 4. Adaptation to persons of
a nervous and susceptible temperament, whose
docility cannot be depended upon, as also
to those patients whose eyes are very much
depressed 1n the sockets.”

I may say that I have had no experience of
Dr. Bribosia’s ingenious operation, as in the
same class of cases I prefer to use an anwmes-
thetic, and have obtained all the advantages
claimed by him by the precautions that I
have already described.

B



LECTURE VL

THE early objections to Von Graefe’s linear
extraction led, as I have before said, to the
section being made almost entirely in the
cornea, a change which for the great majority
of cases was undoubtedly a great improvement.
But still many surgeons looked upon the
second step of the operation, the iridectomy,
as an unnecessary mutilation of the  eye,
and there were many attempts to modify
the proceeding in such a way as to render
the removal of a piece of iris unnecessary.
This account of the operations for extraction
will be incomplete if I omit a deseription
of some of the chief of these proposals.

Dr. Warlomont of Brussels and Mr. Lie-
breich late of St. Thomas’s Hospital devised a
crescentic form of section, the only difference
being that the former made it upwards and
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the latter downwards, of a sufficient length
and in such a position that the
lens might be extruded through L
the uncut pupil. A narrow Graefe's broielv's Opsra-
knife was used, the puncture and '

counter-puncture being made as in Graefe's
operation, at a distance of about 1 mm. or
half a line external to the sclero-corneal
junction, in such a way that a curved or
erescentic section was made, the centre of which

was 14 mm. within the margin of the cornea, or

—
-—-"/
Fia. 83.—Warlomont. Fic. 84.—Liebreich.

opposite to the margin of the pupil in a middle
state of dilatation,—to the upper margin of
the pupil in Warlomont’s operation (Fig. 33),
to the lower margin in Liebreich’s (Fig. 34).
Fig. 26, o, also well shows the position of the
section. (2) The capsule was then freely la-
cerated ; and (3) the nucleus was, by means
of pressure with the curette or with the fingers,
made to describe a half turn and present its
margin through the pupil and corneal section.
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(4) A gentle manipulation of the eye, with the
fingers through the lid, coaxed through the
pupil and the wound any soft lens matter
that remained; and (5), taking care that the
iris was not entangled in the wound, a pad and
bandage were carefully applied. This opera-
tion had the advantage of being one of great
simplicity requiring three instruments only for
its performance. These Mr. Liebreich used
fixed in one handle. Soon after its intro-
duction I performed the upward section
(Warlomont’s) in thirty cases, and the opinion
that I formed from this limited experience
was that there were defects in this method
which were avoided in Von Graefe’s operation
in its modified form. I have never had the
advantage of seeing any published statistics
of the results of these operations in the hands
of Dr. Warlomont and Mr. Liebreich, but the
defects which led me to abandon this method
except in selected cases were these—(1) The
greater risk of iritis. (2) The frequent adhesion
of the margin of the pupil to the corneal
wound :—this anterior synechia, with greater
or less distortion of the pupil, occurred in no
less than sixteen out of my thirty cases.
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(3) The frequent existence of a white cicatricial
opacity in the line of the corneal section.
(4) A varying amount of irregular astigma-
tism, sometimes very considerable, depending
apparently upon the nearer position of the
section to the axial portion of the cornea.’
And (5) must be mentioned also, the occasional
somersault of the lens, and its disappearance
into the vitreous chamber, thereby setting up
irritation as a foreign body. This mishap
occurred once to myself when extracting by
this method, probably because the lens was
loosely attached. In such cases, with Graefe's
modified operation, the lens would be extracted
in its capsule. For the above reasons, these
methods of operation in my opinion compare un-
favourably with the modified linear extraction.

This is perhaps a favourable opportunity to
say a few words with reference to the occur-
rence of astigmatism of the cornea

Astigmatism

after operations for the extraction of _ after
Frtrnction,
cataract, Some years ago Dr. de

Wecker of Paris called attention to the
fact, that as many as 19'8 per cent. of his

1 T called attention to this in a paper read before the
British Medical Association in London in 1873.
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cases of extraction required cylindrical glasses.
Nearly one in five seems a large proportion of
regular astigmatism in the modified Graefe’s
operation which Dr. de Wecker employs, but
my own experience confirms the opinion that
astigmatism of the cornea is frequently induced
by the operations for extraction of cataract,
and that over and above the cases of regular
astigmatism, there is frequently irregular astig-
matism in which the vision cannot be improved
by cylindrical glasses; and, further, that the
more central and the further removed from the
periphery of the cornea the section be made,
the more frequently does astigmatism occur,
and the more irregular it becomes. Hence
its more frequent occurrence in the methods
of extraction last described.

With the same object of avoiding the iridec-
T e tomy, my col]eagug, Mr. Macnamara,

mara’s  devised an operation for extraction,

Operation. :

which I cannot do better than

describe in the author’s own words:—*

“ The pupil having been kept widely dilated
with atropine for two or three days before the

1 Manual of Diseases of the Eye, by C. Macnamara,
F.R.C.8. Fourth Edition, 1882.
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operation, the patient is laid on his back and
placed under the influence of an anzesthetic.
The operator adjusts a stop speculum.
“Supposing the right eye is to be operated
upon, the surgeon standing behind his patient

Fig. 35.—Maenamara's knife.

with a pair of fixing forceps, seizes a fold of
the conjunctiva together with the tendon of
the internal reetus, so as to have a steady,
firm hold of the eyeball, and in the other
hand takes a short, straight, and broad- 3
bladed triangular knife (Fig. 35), and thrusts

Fi1c. 86.-—Macnamara’s section.

1ts point through the line of junction of the
cornea and sclerotic, on the temporal side of the
eye (Fig. 36). The blade of the knife is to be
passed steadily onwards nearly up to its heel,
so that the incision made through the sclerotic
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is at least half an inch long. The point of
the lance-shaped knife entering the eye at
the junction of the cornea and sclerotic, it
is evident that, as the blade of the instrument
is thrust into the anterior chamber parallel
to and in front of the' iris, the extre-
mities of the incision will extend into the
sclero-corneal junction.

“The knife is to be withdrawn slowly
from the eye, so as to prevent the sudden
escape of the aqueous humour, which may
cause the pupil to contract. An iridectomy
is not to be performed unless in exceptional
cases, to which I shall refer. The speculum
and hold of the internal rectus being retained,
the scoop is to be inserted so far into the
anterior chamber as to enable us to reach the
margin of the pupil ; the handle of the instru-
ment being raised and its rounded extremity
depressed, the latter evidently rests on the
capsule of the lens, immediately within the
margin of the pupil. The scoop is now to be
slightly withdrawn, still keeping its extremity
on the lens, but so as to draw open the pupil
far enough to enable us to exercise gentle
pressure upon the cireumference of the lens;
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it frequently happens that the lens is thus
rotated on its axis and comes to rest in
the concavity of the scoop, and so may be
withdrawn from the eye. In other cases, if
the lens does not readily shift its position into
the instrument, we must pass the scoop on
behind it, until its bent and toothed extremity
embraces the inner margin of the lens; in
this way the lens comes to lie in the
concavity of the scoop, and may be removed
from the eye, if possible without breaking the
capsule. Should the capsule of the lens be
ruptured, however, during the above-described
manipulation, the bulk of the lens must still
be drawn out of the eye by means of the
scoop ; and subsequently, particles of len-
ticular matter remaming in the anterior
chamber must be taken away.”

It will be seen that Mr. Macnamara’s aim is
to remove the lens in its capsule, a most
desirable proceeding when the lens is loosely
attached, as i3 often the case amongst the older
patients. He advocates iridectomy in all cases
where the iris fails to respond fully to atropine.
[ have had no experience in performing
this method of operation, as I confess to an

I
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objection to the use of a scoop and to the lateral
and scleral position of the section except in
very rare cases. My opinions on these points
I have previously expressed. Amnother objec-
tion in my mind is the frequency with which
vitreous is lost. Mr. Macnamara is, however,
of opinion that there 1s no objection to the
loss of a moderate quantity of vitreous, and in
fact mow prefers to see vitreous present
through the pupil before tymmg up the eye.
So far as my own experience goes, I find that
eyes in which more than a very small quan-
tity of vitreous has been lost are not found to
retain, for any length of time, the acuteness
of vision with which they may be credited
when only a few months have elapsed. This
is a point, however, which can only be set at
rest by the continued observation of a large
series of cases.
Another proposal by way of avoiding an
iridectomy is the method of extraction sug-
gested by Dr. Charles Bell Taylor
Dr. Charles : )
Bell Taylor's of Nottingham, He has raised
Method. 58 i s
strong objection to  the mutilation
of the pupil,” and has proposed to avoid
the frequent prolapse of the iris by separating
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it from its peripheral attachment instead of
removing a segment of that structure. I am
afraid that Dr. Taylor somewhat exaggerates
the defects occasioned by the sacrifice of a
portion of iris, and at the same time substi-
tutes for it a proceeding which is fraught with
much greater danger to vision. Dr. Taylor’s
operation 1s as follows :—Contraction of the
pupil having been induced by Calabar bean, he
makes a small incision “at the summit of the
cornea inthe corneo-sclerotic junction,about two
Iines in extent.” He then pinches up a minute
portion of iris, and snips it off as close to the
periphery as possible, and lacerates the capsule
with a cystotome inserted into the pupil in the
ordinary way. He next enlarges the corneal
wound to a sufficient extent, and with a fine
pair of iris scissors also separates that mem-
brane from its peripheral attachment, and
lastly extracts the lens through the enlarged
opening in the same way as it would usually
be removed through the pupil. For this
purpose Dr. Taylor frequently uses a traction
instrument (Fig. 37) which is called a vectis.
It will be seen that the operation is a com-
plicated and difficult one, that, whilst it
I 2
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perhaps avoids prolapse of the iris, it cer-
tainly does not diminish the danger of iritis

| .
CewRERTE) —{)

Fic. 87.—Taylor's vectis.

and closed pupil, and that it is not unattended
with the risk of destructive inflammation of
the eye operated upon.

At the International Congress in London
in 1881, Dr. H. Knapp of New York described
b met-hodl nf extraction by peri-
Eﬂ:ﬁ;ﬁaﬂf;y 1)11.131’&1 division of the capsule.
ﬂéﬁﬂg.@r His method of operating was, he

said, essentially that of Von Graefe
—puncture and counter-puncture, 1 mm., in
the sclero-corneal junction, with the apex
of the section close below the upper frans-
parent corneal margin, The iridectomy was
extensive. When by gentle pressure the
section was made to gape, a very sharp,
angular, or sickle-shaped needle was passed
horizontally through that part of the cap-
sule which presented in the wound. In
large cataracts with a tough capsule, a small
vertical division, joining the horizontal in its
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middle, was added. The lens was expelled
with a hard rubber spoon, applied to the
lowest part of the cornea and pressed directly
towards the centre of the globe. Remnants of
cortex, if left, were forced out, with the eye-
lids, after the removal of the speculum. Anzes-
thesia only in timid or uncontrollable patients
—scarcely one in ten. Prolapse of vitreous
occurred in about 10 per cent. of the cases.
A traction instrument was necessary twice
only in 166 cases. Dr. Knapp claims that
the mode of healing was rapid, by first in-
tention in half the cases, and with greater
rarity of iritis and other inflammatory condi-
tions. He obtained nearly 90 per cent. of
good results, but secondary operations were
required in nearly half the cases, of which
discission of the opaque or wrinkled capsule
with a needle was required in thirty-eight of
the last hundred cases.

Professor Horner of Zurich, Professor C.
Reymond of Turin, Dr. de Wecker of
Paris, and others have recommended i
the use of antiseptics in cataract 7o ™
extraction. The evidence on the Zetractions.
subject is conflicting, the general impression
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being that antiseptics are far too irritating
for use in eye surgery. The above writers,
however, recommend it, and have used a
weak solution (1'75 per cent. of absolute
phenol), and carried out -Lister's method,
with the exception only that hydrophile
gauze was used which had previously been
soaked for some days in the same solution,
and was kept moist during the whole treat-
ment. As a general rule, the dressing is not
opened till the sixth day. < Several hours
before operating, the beard and lower part of
the forchead are shaved, the conjunctival sac
is washed out with the carbolic water, and the
eye is tied up with gauze and cotton-wool,
soaked in the same solution, to be removed
only at the moment of operating.” The spray
causes no inconvenience, and is useful, for, by
making the eye anwsthetic, it materially aids
us in dispensing with chloroform. It would
be a great thing to abolish suppuration from
the operation of extraction of cataract; but I
am inclined to think that any advantage that
may accrue from the adoption of the antiseptic
method may equally be obtained from not
opening the eye till the sixth day, and from
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taking the greatest care as to the cleanliness
of the instruments used.

We have now considered the chief of the
operations for the extraction of cataract. It
only remains to consider the treat- g, or
ment of cataract by the second ©4urec ™
form of operation before mentioned,!  £*#%
namely, by the formation of an artificial pupil,
when it 18 possible to utilise some transparent
portion of the lens in some non-progressive
cases of partial cataract.

The form of. cataract in which this method
of operation is highly to be recommended 1s
the lamellar, so common in childhood, and
which was fully described in the Second
Lecture.? There are a few rare forms of
cataract, where a part only of the lens has
become opaque, in which this operation may
be desirable, but in most of the cases of lamel-
lar cataract there is a sufficient width of the
peripheral margin of the lens which is trans-
lucent, and which only requires the formation
of an artificial pupil to enable the patient
to avail himself of it, and to render the eye
a very useful one. This fact is too often

1 See p. 23. 2 See p. 21.
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overlooked. If the lens can be left untouched,
the patient retains the power of accommodation,
whilst the destruction of the lens which follows
a needle operation 1s attended of course with
the complete loss of that power so far as the
lens contributes to it. This cannot be an un-
important consideration, The great propor-
tion of lamellar cataracts are non-progressive.
If they are carefully examined with the oph-
thalmoscope, they will be found to present a
balloon-like appearance, and with a number of
minute, glistening white dots around their
margin. These are always non-progressive,
and unless they are very large they should
always be treated by artificial pupil and never
needled. There are a few that have larger
dots, and portions of opaque margin not quite
distinet, but shaded off, or with strie project-
ing from them ; some of these are progressive.
But even in them the possibility of the
periphery of the lens permanently retaining
1ts translucency would suggest the formation
of an artificial pupil when the peripheral
margin was sufficiently wide to permit of
useful vision. Downwards and inwards is the
best position in which to make the artificial
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pupil. A small portion only of iris should
be removed, as it is important that the pupil
should be a narrow one. Fig. 38 shows the
appearance of the eye after the performance of
this operation. The section, which may be
made with a keratome, a Graefe's or Sichel's
knife, should be parallel to but just within
the margin of the cornea. The iris should be
seized with a fine pair of iris forceps at a
point one-third nearer to the margin of the

F16. 38.—Right eye after iridectomy for lamellar cataract.

pupil, and gently drawn through the wound
and cut off. I prefer not to cut the iris too
near its peripheral attachment, but to leave the
outer margin of the artificial pupil with a
rounded border of iris, perhaps rather narrower
than is shown in the figure. Vision is then
clearer than is the case when too many
peripheral rays are admitted to the eye. 1t 1s
usually only necessary to tie up the eye for
twenty-four hours, and then for the patient to
wear a shade for a few days. The operation 1s
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without risk, a statement that can hardly be
made with regard to the operations of needling
the cataract. I trust that this way of treating
lamellar cataracts will be more widely adopted,
and that needling them will be more and
more the exception. It is possible that the
practice of making large artificial pupils has
somewhat marred the results, and brought
discredit on the proceeding. The plan of
operation above described will, I think, leave
nothing to be desired.

Treatment by artificial pupil is also indicated
i some of the rare cases of partial cataract,
when the position of the coloboma must
depend upon the amount and situation of the
opacity of the lens. It is also useful in some
immature senile cataracts where vision 1is
much diminished and reasons exist for
postponing extraction, but in these -cases
the iridectomy should be upwards. In this
position the coloboma will improve vision
during the further progress of the cataract,
and at the same time will form the first step
in the operation of extraction.
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wABLE OF 100 CONSECUTIVE CASES OF EXTRACTION OF
CATARACT IN WHICH WERE CARRIED OUT THE DETAILS
OF MY OWN MODIFICATIONS OF GRAEFE'S LINEAR
EXTRACTION, AS DESCRIBED AT P. 97.

31 eyes could read Brilliant No. -3 (1) 1

| i No. 6 (2)
14 s No. 9 (3)
B g No. 1:2 (4)
L = No. 1:5 (9)
TN i No. 18 (6)
e . No. 24 (8)
5 ,, result good, but acuteness of wision not
recorded

2 ,, could read No. 48 (16)
B s ,, count fingers

2 ,, had perception of light
3 ,, were lost?

100

1 Of these 31, 6 acquired § (29); the rest were more or less
astigmatic, the distant vision at the last examination varying from
8 to £ (32 to 29). Relying upon the gradual diminution of the
astigmatism, 1 do not attempt to correct it until 12 or 18 months
after the operation. The majority of patients, content, I suppose,
with their spherical glasses, rarely return for further examination.
I believe that nearly all the eyes that could read Brilliant could
have been brought to § with proper cylindrical glasses,

? One from sloughing of cornea from extreme feebleness, two
from general inflammation,
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21 cases required subsequent needle operation, but the

resulting improvement was recorded in only a portion
of the cases.

In 5 a slight amount of vitreous was lost,

Without counting the 3 eyes that were lost, iritis
oceurred in 11 cases,

Nore.—The test types referred to in the above table
are those for determining the acuteness of vision, drawn
up by the writer of these lectures, to correspond with
the series of large types of Dr. Snellen and others. The
limbs are, in diameter, as nearly as possible one-fifth
of the height of the letters, and the figures over each
size give the number of metres and feet at which the
letters are seen by a standard eye. Words of one
syllable are chiefly chosen, as facilitating the testing of
the eyes of those who read imperfectly. They were
printed and published by Messrs. Harrison and Sons,
of St. Martin’s Lane,

A card containing letters of each size has been

printed for the convenience of carrying in the pocket-
book.
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EVOLUTION AND THE ORIGIN OF LIFE. Crown Bvo. 6s. Gd.

ON PARALYZIS FROM BRAIN DISEASE IN ITS COMMON FORMS.
IMustrated. Crown Svo. 10s. Gd.

“ It would be a good thing if all such lectures were as clear, as systematic,
and as interesting. . . . . It is of interest not only to students but to all
who make nervous discases a study."—Journal of Menfal Science.

BRODIE.—IDEAL CHEMISTRY. A Lecture, by Sir B. C, BroDIE,

* Part., D.C.L., F.R.8., Professor of Chemistry in the University of Oxford.
Crown Bvo. 2.

BROWNE.—WATER SUPPLY. ByJ. H. BALFour BrowxeE, Regis-

trar to Railway Commissioners, &c. Crown Bvo, 28 6d,
5,000.11.80,
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BRUNTON.—PHARMACOLOGY AND THERAPEUTICS: or

Medicine Past and Present. By T. Lavver Brustox. M. D., F.R 8., Assistant
Physivian and Lecturer on Materia Medica at St. Bartholomew's Hospital
Crown Svo, ds,

BUCKNILL.—Works by J. C. Buekwiiy, M.D. Lond., F.R.S.,
F.R.C. 2., lute Lord Chancellor's Visitor of Lunatics.

HABITUAL DRUNKENNESS AND INSANE DRUNKARDS. Crown 8vo.
25, G,

THE UARELL OF THE INSANE AND THEIR LEGAL COMTROL. Crown
Bvo, fs Gd

CALDERWOOD,—The Relations of Mind and Brain. By H,

CavpErwoop, LL.D., Professor of Moral Philosophy in the University of
Edinburgh. B8vo. 125

CARTER.—Works by R. BrupErELL CARTER, F.R.C.8., Ophthal-
mie Surgeon to 8. George's Hogpital, &e,

A PRACTICAL TREATISE ON DISEASES OF THE EYE., With Illustrations.
BEvo. 165

"*No one will read Mr. Carter’s book without having both his special and general
knowledge increased,”—Lancet,

ON DEFECTS OF VISION WHICH ARE REMEDIABLE BY OFTICAL
APPLIANCES. Lectures at the Royal College of Surgeons. 'With numerous
THustrations. Bve. 0Os

EYESIGHT, GOOD AND BAD: a Treatise on the Exercise and Preservation o1
Vision. With Illustrations. Crown Bvo. Gs,

CHRISTIE.—CHOLERA EPIDEMICS IN EAST AFRICA. An
Arccount of the several Diffusions of the Dizease in that country from 1821
till 1872, with an Outline of the Geography, BEthnology, and Trade Connac-
tions of the Regions tlirough which the Epidemics passed. By J. CHRISTIE,
M.D., late Physician to H.H, the Sultan of Eanzibar. With Maps. 8vo. 18s

COOKE (JOSTAH P., Jun.).—FIRST PRINCIPLES OF CHEMICAL
PHILOSOPHY., By Josiam P. Cooke, Jun., Ervine Professor of Chemistg
and Mineralogy in Harvard College. Third Edifion, vevised and correcte
Crown 8vo. 1Zs

CREIGHTON, — CONTRIBUTIONS TO THE PHYSIOLOGY
AND PATHOLOGY OF THE BREAST AND ITS LYMPHATIC GLANDS.
By OuariEs CrEiGATOw, M.D., Demonstrator of Anatomy in the Uriversity
of Cambridpe, With Illustrations. B8vo. 0s.

Tt is impossible not to see at once that the work is deserving of all praise,
hoth from the originality and from the cave which has been bestowed upon it."—
Practitioner.

FLEISCHER.—A SYSTEM OF VOLUMETRIC ANALYSIS. By
Dr. EmiL FrLEiscHER. Translated, with Notes and Additions, from the Second
German Edition, by M. M, Parrisox Moir. F.R.8 E.. Assistant Lecturer on
Chemistry, in the Owens College, Manchester. With Illustrations. Crown &vo.
Ts. 6d.

FLOWER (W. H.).—AN INTRODUCTION TO THE OSTEOLOGY
OF THE MAMMALIA, Being the substance of the Course of Lectures
delivered at the Royal College of Surgeons of England in 1870. By W. H.
Frower, F.R.8., F.R.C.8., Hunterian Professor of Comparative .e}nat.c-m:r
and Physiology. With numerous-illustrations. Second Edition, revised and
enlarged. Crown 8vo, 10s. 6d. :
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FLUGEIGER and HANBURY.—Pharmacographia : a History
of the Principal Drugs of Vegetabla Origin met with in Great Britain and
India. By F. A. Furtoxicer, M.D., and D. Hawxpsury, F.R.8. Secoud

Edition, revised. 8vo. 21s

FOSTER.—Works by Micaarn Foster, M.D., F.R.S. :—

A TEXT BOOEK OF PHYSIOLOGY, for the usa of Medical Students and

others. Third Edition vevised, with Plates., Bvo. Z2ls,

o Dr Foster has combined in this work the conflicting desiderata in all text-
books—comprehensiveness, brevity, and clearness.  After a eareful perusal of the
whole worle we can confidently recommenid it, both to the student and the pructi-
tioner as being one of the best text-books on physiology extant."— Lancet.

A PRIMER OF PHYSIOLOGY. Illustrated. 18mo. Is.

FOSTER and LANGLEY.—AN ELEMENTARY COURSE OF
PRACTICAL PHYSIOLOGY., By Micuarrn Foster, M.D., F.R.5., assisted
by J. N. Laxcrey, B.A. Fourth Edition, enlarged. Crown Svo. s
“ Equipped with a text-book such as this .. . . the beginner cannot fail to
gequire a real, though of course elementary, knowledge of the leading facts and
prineciples of physiclogy."—dcadeny.

FOSTER and BALFOUR.—ELEMENTS OF EMBRYOLOGY.
By Micaaer Foster, M.D., F.R.8., and F. M. Barrour, M.A., Fellow of
Trinity College, Cambridge. With numerous Illustrations, PartI. Crown
Bvo. Ts 6d. #

# Bath text and illustrations are alike remarkable for their clenrmess and freedom
from error, indicating the immense amount of labour and care expended in the
production of this most valuable addition to scientific literature."—>Medical Press
and Circulor.

FOTHERGILL., — Works by J. Mmxer ForHERGILL, M.D.,
M.R.C.P., Assistant Physician to the Vietoria Park Chest Hospital, and to
the West London Hospital :—

THE PRACTITIONER'S HANDBOOK OF TREATMENT : or, THE PRIN-
CIPLES OF RATIONAL THERAPEUTICS, &vo, Second Edition, enlarged.
185,

“We have every reason to thank the author for a practical and suggestive work.

—Lancet,

THE ANTAGONISM OF THERAFPEUTIC AGENTS, AND WHAT IT
TEACHES. The Essay to which was awarded the Fothergillian Gold Medal
of the Medical Society of London for 1878, Crown §vo. s,

FOX—Works by Wimsox Fox, M.D. Lond.,, F.R.C.P., F.R.S,,
Holme Professor of Clinical Medicine, University College, London, Physician
Extraordinary to her Majesty the Queen, &e. :—

DISEASES OF THE STOMACH : being a new and revised Edition of ‘' Tae
DIAGN0S1S AND TREATMENT oF THE VARIETIES oF Dyapersia.’ 8vo, 8s: 6d.

ON THE ARTIFICIAL PRODUCTION OF TUBERCLE IN THE LOWER
ANIMALS. With Coloured Plates, 4to. ba 6d.

ON THE TREATMENT OF HYPERPYREXIA, as illustrated in Acute
Articular Rhenmatism by means of the External Application of Cold. 8vo,
05, Gd.

GALTON (D.).—AN ADDRESS ON THE GENERAL PRIN-
CIPLES WHICH SEHOULD BE OBSERVED IN THE CONSTRUCTION
OF HOSPITALS. By DovcLis Gavtox, C.B., F.R.8. Crown#8&vo. 85 6d.

GAMGEE.—A TEXT-BOOK OF THE PHYSIOLOGICAL CHEM-
ISTRY OF THE ANIMAL BODY, including an Account of the Chemieal
Changes oceurring in Diseasp. By AnrTAvrk Gaucer, M. 0., F. R.8., Pro-
fessor in the Victorin University, Manchester; Brackenburg Professor of
Physiclogy in Owens College. With Illustrations., Volume I 8vo.  1sa
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GEGENBAUR.—ELEMENTS OF COMPARATIVE ANATOMY.
By lF..'-M'; L. Gearsnann, Professor of Anatomy and Director of the Anatomieal
Institute, Heidelberg, A translation by F. Jerrney Bene, B.A,, revised, with
Prefade by B, Rav Laxgesten. M.A., F.R.8., Professor of Zoology and
Comparative Anatomy in University College, London, With numerouns Illus-
irations, Medium Svo, 215,

GRAY.—STRUCTURAL BOTANY ; or, Organography on the basis

of Maorphelogy. Te which is added the Principles of Taxenomy and Phyio-
graphy, and o Glossary of Botanical Terms. By Asia Gray, LL.D., &e. With
Iustrations. Sve. 10s, Gd.

GRIFFITHS.—LESSONS ON PRESCRIPTIONS AND THE
ART OF PRESCRIBING. By W. Haxsen GrirriTas, PhD., L.R.C.P.E.
Now Edition. 18mno. Ss Gd.

r % We recommend it to all students and junior members of the profession who
desira to understand the art of preseribing. *—Medicnl Prass,

HANBURY.—SCIENCE PAPERS, chieflyv Pharmacological and
Botanienl, By Damiern. Hawpury, F.R.8. Edited with Memnoir by Josere
Ixee, F.I.B., F.O.8. 8vo. 1ds

HOOD (Wharton.).— ON BONE-SETTING (so-called), and its
Relation to the Treatment of Joints Crippled by Injury, Rheumatism,
Intlamination, &o., &e. By WHarTtow P. Hoop, M.ID., M.R.C.8. Crown 8vo.
IMustrated. 45 Gd.

f*Dr. Hood's boole is full of instruction, and should be read by all surgeons."—
Medical Times.

HOOKER (Dr.).—THE STUDENT'S FLORA OF THE BRITISH
ISLANDS, By 8Sir J. D. Hooken, K.C,8.1., C.B,, M.D,, D.C.L., Presidernt
of ‘c.'hnfiE Royal Society. Becond Edition, revised and corrected. Globe 8vo.
108, G,

HUMPHRY.—Works by G. M. Humerry, M.D., F.RS., Professor

E!‘ ﬂ.nntnm}' in the University of Cambridge, and Honorary Fellow of Downing

ollepe i —

THE HUMAN BEELETON (including the Joints). With 260 Ilustrations
drawn from Nature. Cheaper Issue. Medium Svo. 14s

OBSERVATIONS IN MYOLOGY. Ilustrated. 8vo. 6a

THE HUMAN FOOT AND HAND. Ilustrated. Feap. 8vo. d4s 6d.

THE HUNTERIAN ORATION, 1878. 8vo, 2s. 6d.

HUXLEY and MARTIN. — A COURSE OF PRACTICAL
INSTRUCTION IN ELEMENTARY BIOLOGY. By T. H. Huxuey, LL.D.
8ecc. R.8., assisted by H. N. Marmiv, M., D.Se. New Edition, revised.
Crown Svo. s

 To jntending medical students this book will prove of great value."—Lance.

HUXLEY.—Works by Professor T. H. Huxiey, LL.D., F.R.S.

LESSONS IN ELEMENTARY PHYSIOLOGY. With numerous Illustrations.
New Edition. Feap. 8vo. d4s. 6d. ;

PHYSIOGRAPHY : on Introduction to the Study of Nature, With Coloured
Plates and Woodeuts, Cheaper Edition. Crown 8ve. Ge.

KEETLEY —THE STUDENT'S GUIDE TO THE MEDICAL
PROFESSION. By €. B. Kerriey, F.R.C 8., Assistant Surgeon to the West
London Hospital, With a Chapter for Women Students. By Mrs. GARRETT
AxpERSoN. Crown Svo, 25 Gd.

KUHNE,—ON THE PHOTOCHEMISTRY OF THE RETINA
AND ON VISUAL PURPLE. Translated from the German of Dr. KURNE,
and Edited with Notes, by Micraes Foster, M.D., F.R.S. 8vo. Ss. Gd.

T A S i . taad,

LANDAUER.—Blowpipe Analysis. By J. LANXDAUER, Authorise
English Edition by JAMES TAVLOR, aud_ W. E. Kay of tha Owens q:.q:sga.
Manchester, With Illustrations. Extra feap. 8vo. 4s. 6d.
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——COMPARATIVE LONGEVITY IN MAN AND
LAE%:EEDTLE% .\RIMALE:. "153- E. Ray LavgesTer DA, Crown $vo,
F

LEISHMAN.—A SYSTEM OF MIDWIFERY, inclnding the
Diseases of Pregnaney and the Puerperal State. By WILLIAM LErsaMaN,
M.D., Rezius Professor of Midwifery in_the University of Glasgow : Physician
0 the University Lying-in Hospital : Fellow and Iate Vice-President of the
Obstetrical Society of London, &e., &c. Iustrated. Third Edition, reviscd,
Svo. 2ls.

MACLAGAN. — THE GERM THEORY APPLIED TO THE
EXPLANATION OF THE PHEXOMENA OF DISEASE. By T. Macuscax,
M.D. B8vo. 10s. Gd,

“1Wa think it well that such a book as this should be written. It places befora
the reader in clear and unmistakable language what is meant by the germ theory of
digense."—Lancet.

MACNAMARA. —Works by C. Macwamara, F.C.U., Surgeon
to Westminstor Hospifal :(—
' A HISTORY OF ASIATIC CHOLERA. Crown Svo. 10s. fid
« & very valuahle contribution to medieal literature, and well worthy of the place
which it is sure to assuine as the standard work on the subject.”— Medical Examiner.

DISEASES OF BONE—Cuixicar Lecrures, Crown Svo. bs

MACPHERSON.—Works by Jou~ MacpPHERSON, ML 1)

THE BATHS AND WELLS OF EUROPE : their Action and TUses lWEEh

Notices of Climatic Resorts and Diet Cures. With a Map. New Edition,
revised and enlarged. Extra feap. Svo. Gz 6d.

OUR BATHS AND WELLS: The Mineral Waters of the British Islands. With
a List of Sea-Bathing Places. Extra feap. 8vo. 3s. 6d.

MANSFIELD (C. B.).—A THEORY OF SALTS. A Treatiso on

the Constitution of Bipolar (two-membered) Chemical Compounds. By the
late Crantes BuacarForD MawsFreLn. Crown Bvo,  1ds.

MAUDSLEY.—Works by Hexry Maupsiey, M.D., Professor of
Medical Jurisprudence in University College, London :—

BODY AND MIND: An Inquiry into their Connection and Mutnal Influance,
specially in reference foMental Disorders: being the Gulstonian Lectures
for 1870, delivered before the Royal Callege of Physicians. New Edition,
with Paychological Essays added. Crown 8vo. 6e. e,

_THE PHYSIOLOGY OF MIND. Being the First Part of a Third Edition,
revised, enlarged, and in great part re-writton, of * The Physiology and Patho-
logy of Mind." Crown Bvo. 104 0d.

THE PATHOLOGY OF MIND. Being the Third Edition of the Second Part of
““Tha Physioclogy and Pathology of Mind,"' recast, enlarged, and re-written.
8vo. 184

MIALL.,—STUDIES IN COMPARATIVE ANATOMY,

No. I.—The Skull of the Crocodile. By L. C. Miarn, Professor of Biology
in the Yorkshire College of Bcience. Bvo, 25 6d.

No. II.—The Anatomy of the Indian Elephant, By L. C. Mrare and F. Grees-
woop, Curator of the Leeds School of Medicine, Illustrated. 8vo. [s.

MIVART (S5t. George).—Works by St. Grorer Mrvart, F.R.8.,

&e., Lecturer on Comparative Anatomy at St. Mary's Hospital :—

0N THE GENESI® OF SPECIES. Becond Edition, to which MNotes have been
added in reference and reply to Darwin's *' Descent of Man."” With nuinerous
INustrations. Crown Svo. 8s,
LESSONS IN ELEMEXTARY ANATOMY. With npwards of 400 [llustrations,
New Edition. Feap. Svo. 6= 6id,
5[t may be questioned whether any other work on anatomy contains in like
compase &0 proportionately great a mass of information.”—Lancet. .
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M'KENDRICK.—OUTLINES OF PHYSIOLOGY )
TIONS TO MAN. By Jouxw Gray :i["I{I-:NJI:?;.IEl.::EE? iIFjI:EEF.I}EIS II;P:SPIEU%EE:E;

of the Institute of Medicine and Physivlopy in the Universi
Iustrated. Crown Svo.  12: Gd. ; & e o

MUIR.—PRACTICAL CHEMISTRY FOR MEDICAL STUDENTS
Specially arranged for the first M. B. Course. By M. M. ParTisox Murn.
F.R.8.E.,, Praelector in Chemistry, Caius College, Cm[uhnd-r;e. Feap, 8vo. 1s. ﬂu‘.:

** This little book will aid the student not only to pass his professional examina-
tion in practieal Chemistry more easily, but will give him such an ingight into the
subject as will enable him readily to extend his knowledze of it should time and
inelination permit." —Practitioner. =

OLIVER.—LESSONS IN ELEMENTARY BOTANY. By DaNieL
'EILI!'I.'I-EII'I, F.R.8., F.L.8., Professor of Botany in University College, London
and Keeper of the Herbarium and Library of the Roval Gardens. Kew Wiﬂ;
nearly 200 Illustrations, New Edition. Feap. 8vo, d«. 6d. : i i

PARKER and BETTANY.—THE MORPHOLOGY OF THE
SKHULL. By W. K. Parker, F.R.8,, Hunterian Professor, Royal College. of
Surgeons, and G, T. Berrany, M.A,, B,Se., Lecturer on Botany in Guy's
Hospital Medieal School. Crown 8vo, 10 Gd.

PETTIGREW.—THE PHYSIOLOGY OF THE CIRCULATION
IN PLANTS, IN THE LOWER ANIMALS, AND IN MAN. By J. BELL
Perriceew, M.D.. F. RS., ete. Illustrated by 150 Woodeuts. 8Svo. 12s

A more original, interesting, exhaustive, or comprehensive treatise on the
circulation and the eirculatory apparatus in plants, animals, and man, has never,
we are certain. been offered for the acceptance of the anatomist, physiologist, or
student of medicine.”"— Veferfnary Jowrnal, §

PIFFARD.—AN ELEMENTARY TREATISE ON DISEASES OF
THE SKIN, for the Use of Students and Practitioners. By H. G. PirFarD,
M.D., Professor of Dermatology in the University of the City of New York,
&e¢. With Illustrations. Bvo,  16s. .

RADCLIFFE.—Works by Cnairres Braxp Rapcuirre, M.D.,
F.It.C.P., Physician to the Westminster Hospital, and to the National Hospital
fur the Paralysed and Epileptic . —

VITAL MOTION AS A MODE OF PHYSICAL MOTION. Crown 8vo. 8s 0d.

" PROTEUS : or UNITY IN NATURE. Eecond Edition. B8vo. Ts. 8d.
RANSOME.—ON STETHOMETRY. Chest Examination by a

more Exact Method, with its Results. With an Appendix on the Chemiecal
and Microscopical Examination of Ilespired Air. By ArTHUR Haxsoume, M.D.
With Ilustrations. 8vo. 10s Gd.

“Wea ecan recominend his book mot only to those who are intercsted in the
graphic method, but to all who are specially coneerned in the treatment of diseases
of the chest "—British Medicel Journal,

REYNOLDS (J. R.).—A SYSTEM OF MEDICINE. Edited by
= J. BRusseri. REvxoLns, M.D., F.R.5. London. In & Vols. Vols. 1. to 111.,
255, each : Vol. IV. 21s5.; Vol. V. 25s.

You. I —Part I. General Diseases, or Affections of the Whole System. Part ILL
LITM Diseases, or Aflections of Particular Systems. § L—Diseases of tha
Skin.

Yor. 1I,.—Part II. Local Diseases (continned). § I.—Diseases of the Nervous
System. 4§ 1I.—Diseages of the Digestive System.

Vou. IIL.—Part II. Loecal Diseases (continued). § IT.—Diseases of the Digestive
System (continued). § I[II.—Diseases of the Respiratory System.

Vor. IV.—Diseases of the Heart. Part II. Local Diseuses (continued). § IV
—Diseases of the Organs of Circulation. i
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REYNOLDS (J. R.).—econtinued.
Yor. V. —Diseases of the Orzans of Circnlation.—Diseases of the Vessels.—
Disenses of the Blood-Glandular Svetem. —Disenses of the L'l'ill:l:':.' Chreans.
— Diseases of the Female Reproductive Orgons.—Diseases of the Cutancous
System.
Also, now publishing in MONTHLY PARTS, Price bs. cach, to be completed in
24 Parts. (Part 1, April 1st, 187%.)

RICHARDSON.—Works by B. W. Ricnanpsox, M.D., F.R.8, :—
DISEASES OF MODERN LIFE. Filth and Cheaper Edition. Crown 8vo. G,
ON ALEOHOL. New Edition. Crown Svo. 1s
HYGEIA, A CITY OF HEALTH. Crown 8ve. ls.

THE FUTURE OF SANITARY SCIENCE. Crown Svo. ls
TOTAL ABSTINENCE. A Course of Addresses. Orown §vo. 35 Gd.
PREVENTIVE MEDICINE. 8vo. [In the Press.

ROSCOE.—Works by Hexry Roscor, F.R.8., Professor of Chemistry
in Owens College, Manchester :(—

LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND ORGANIC.
With numerous Illustrations, and Chrpmglithographs of the S8olar Spectrum
and of the Alkalies and Alkaline Earths. New Edition. Feap. 8vo. 44 6d.

CHEMICAL PROBLEMS, adapted to the above. By Professor T. E. THORPE,
M., F.R.5.E., with Preface by Professor Roscoe. Fifth' Editivn, with Laey.
18mo, 2=

PRIMER OF CHEMISTRY. Illustrated: 18mo. Is.
ROSCOE and SCHORLEMMER.—A TREATISE ON CHEM-

ISTRY. By Professors Roscok and ScropLesyer, Vols I & IL—Ixonrcaxio
CHEMIsTRY. Vol I. The Non-Metallic Elements. With ¥ umerous Illustrations
and Portrait of Dalton. Svo. 21s. Vol, IL Metals. 2 Parts. With numerous
Illustrations, B8vo, 15z each.

YVolume II[.—0RcANIc CHEMISTRY. [In the Press.

SCHORLEMMER.—A MANUAL OF THE CHEMISTRY OF
THE CARBON COMPOUNDS, OR ORGANIC CHEMISTRY. By C.

SoHorLEMMER, F.R.5., Lecturer on Organic Chemistry in Owens College,
Manchester., 8vo. lds

SEATON.—A HANDBOOK OF VACCINATION. By EpwarD

g:l S&:ATHE‘-’, M.D., Medical Inspector to the Privy Council. Extra fcap. svo.
. G,

SEILER.—MICRO-PHOTOGRAPHS 1IN HISTOLOGY, Normal
and Pathological. By Cann S8gmer, M.D., in conjunction with J. Gisroxs
Huxt, M.D,, and J. G. Ricuarpsox, M.D. 4to. 51s. 6d,

SIBSON.—THE COLLECTED WORKS OF DR. FRANCIS SIB.
BON. Edited by W. M. Orp, M.D. With Illustrations, Four E.}n] u}m:—ﬂ .
n liie prress,

SPENDER.—THERAPEUTIC MEANS FOR THE RELIEF OF
PAIN. Being the Prize Essay for which the Medical Society of London
awarded the Fothergillinn Gold Medal in 1874, By Jouw Kexr SeexpeR, M.D,
Lond., Surgeon to the Mineral Water Hospital, Bath. Svo. 8s, Gd.

STEWART (B.).—LESSONS IN ELEMENTARY PHYSICS. By
Barrour S'rt:wnn'r, F.R.5., Professor of Natural Philosophy in Owens
College, Manchester. With Numerous Illustrations and Chromolithograph of
the Spectra of the Sun, Stars, and Nebule. New Edition. Feap. 8veo. 4s 6d.

PRIMER OF PHYSICS. By the same Author. Illustrated. 18mo. 1s.
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TUKE.—INSANITY IN ANCIENT AND MODERN LIFE, with
Chapters on its Prevention. Dy D. Hack Tuke, M.D., F.R.C.P. Crown Svo,
s,
 This work exhibits decp research in varions directions, and teems with allusions
I'I.TI-!]_. quotations which prove the author o be not only an accomplished psycho-
logieul physiclan, but a scholar of no mean order."' —Medical Times,

WEST.—HOSPITAL ORGANISATION. With special reference to
the orpanisation of Hospitals for Children. By CHartes West, M.D. Founder
of, and for twenty-three years Physician to, the Hospital for S8ick Children.,
Crowmn 8vo. 25, Gd.

WURTZ.—A HISTORY OF CHEMICAL THEORY from the Age

of Lavoisier down to the present time. By Ap, Wonrz. Translated by HENRY
Warrs, F.R.8. Crown Bvo. s
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A Journal of Therapeutics and Public FHealth.

EDITED BY

T. LAUDER BRUNTON, M.D., F.R.8,,

Fellow of the Royal College of Physicians ;
Assistant Physician to St Bartholomew's Hospital ; and Lecturer on Maleria
Medice and Therapeulics in St Bartholomew's Hospital Sclool.
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Publiz Health Department.

In Quarterly Parts, price 3s. 6d., and Yearly Folumes, 15s.

BRAIN:
A JOURNAL OF NEUROLOGY.

EDITED BY

J. ¢. BUCENILL, M.D., M.R.C.P,, F.R.5.
J. CRICHTON-BROWNE, M.D., F.R.5.E.
D. FERRIER, M.D., F.R.C.P., F.R.5,
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