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PREFACE TO THE SECOND EDITION

THE opportunity is now taken to set right a np;jﬂﬁex"' of
small errors, uncorrected in the first edition owing to my
being in India at the time. Some explana-gi_:}fls‘ and
descriptions have been amplified, a few new obsérvations
added, and the statistics throughout brought up to the

end of March, 1g03.

c/fo Henry S. King and Co.,
g, Pall Mall, S'W.

July, 1903.






EREPACE TO THE FIRST EDITION

This account of cataract extraction and of matters
directly bearing upon it differs from others in that it
is largely made up of a mass of practical detail,
ordinarily omitted; and it includes a certain amount of
original observation throughout. I have attempted to
record what I have learnt from the performance of
between two and three thousand operations, and from
teaching, both in the lecture theatre and in hospital,
since 1895. Such an attempt must always be imper-
fect, mere verbal description falling short of demonstra-
tion, which again ranks in instructiveness far below
actual performance and its responsibilities. Yet, since
it is a working knowledge of the small and often
apparently trivial facts here given that constitutes
success, their accumulation in print must do something
to bridge over the gap between the beginner and the
finished operator. No detail is too small for recognition
that is practical and not too obvious, and that helps in
any degree towards good results. The description has
gradually grown—at first without intention—from notes
of difficulties and mistakes as they have been encoun-
tered, additions and modifications being adopted with
regard especially to direct practical application. The
exceptional success which has attended the execution of
[ vii ]



viil PREFACE

the rules and precautions laid down appears to warrant
their collection and elaboration in this present form.
At the same time the recognition of other means of
attaining the same ends may serve to apportion the
influences of Oriental surroundings and perhaps per-
sonal bias, Though my work has lain wholly in India,
it should prove of use to students and practitioners else-
where. Allowing that the clean constitutions of natives
of India make them good subjects for operations
generally, this advantage in eye surgery is probably
more than counterbalanced by the bad average local
(conjunctival) conditions.

C. J. Ophthalmic Hospital, Bombay,
f.]:’t‘:‘.l'}'h"r:'i‘, 1902,
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EHE PRACTICAL DETAILS OF
CATARACT EXTRACTION

CHAPIER 1
OPERABLE CATARACT

Definitions—Progressive Cataracts—Stages and Varieties—Lique-
fying Cataracts — Shrinking Cataracts — Hypersclerosis —
Secondary and Traumatic Cataracts—Summary—Duration—
Operability—Volume of Cataractous Lenses,

TrE term ‘cataract’ denotes opacity of the crystalline
lens, Its nature and varieties will be entered into here
only so far as appears necessary from their bearing on
treatment. The term ¢ capsular cataract ’ never indicates
loss of transparency of the true capsule of the lens, but is
applied to abnormal proliferations of the lens-cells which
normally line only the anterior capsule, but which in
some cataractous lenses may extend around over the
whole of the posterior capsule also. The new forma-
tions are within the true capsule, but are inseparable
from it. ¢After-cataract’—also known as ‘secondary
cataract,” thus unnecessarily introducing confusion with
cataract secondary to other diseases of the eye—is the
membranous opacity which frequently interferes with
vision after removal of the lens. It may be capsular
cataract in the above sense; the name is also less
correctly applied to deposit on the front of the capsule—
i.c., strictly speaking, ¢ pupillary membrane.’

The cataract may be partial, affecting only portions of

1



2 PRACTICAL DETAILS OF CATARACT EXTRACTION

lens-substance, or general. Completeness, or a near
approach to it, is considered necessary for the treatment
by extraction of the lens, which is almost the only
recognised measure* nowadays for lenses with hard
nuclei, absorption being practicable in young persons
with lenses still ¢ soft.’

Progressive Cataracts, those which become general
or complete, are classified thus:

I. Primary, independent of other recognisable affec-
tion of the eye. This includes by far the largest group,
the purely idiopathic cases, mostly sentle, yet occurring at
any age, even before birth. Senility in this connection is
in India a very relative term, since the cases begin to be
numerous after forty years of age.t There are also
the cataracts developing in diabetes, nephritis, extreme
anzmia (see p. 14), tetany, and in ergotism; and glass-
blowers’ cataract.

II. Complicated, or secondary to obvious disease
of the eye—e.g., disease of the vitreous in high myopia
with choroidal changes, and in late stages of retinitis
pigmentosa; or due to advanced glaucoma, or to the
effects of irido-cyclitis—atrophy of ciliary body and
posterior synechia ; or a result of dislocation of the lens.

ITI. Traumatic, due to penetrating wound, or merely
to rupture of the capsule.y With these may be grouped

* Depression and reclination of cataracts, still very frequently
performed by vaids and hakims in India, may, in very rare instances,
be the only treatment available,

t It i1s not true, however, of Bombay that ‘the majority of
cataract patients come to operation at forty years or thereabouts.’
(Hirschberg, speaking of the East Indies generally, quoted in
Norris and Oliver's ‘ System,’ iv. 324.) In Bombay there are,
roughly speaking, twice as many patients over fifty as under fifty
years of age. Probably in the intense heat and glare of the
northern plains of India cataract comes earlier.

+ A few traumatic cataracts have been recorded without rupture

of :::L_psmle, but they have been partial, and in some cases even
transient,



OPERABLE CATARACT 3

the lenses ‘needled,” preparatory to removal in high
myopia, or for lamellar cataract, etc.

There i1s a good deal of misunderstanding with regard
to the stages and wvarieties of progressive cataract
development.

The Stages into which it is convenient to divide the
development of cataract are: (1) Incipient, (2) unripe,
(3) ripe or mature, and (4) over-ripe. Cataracts are
much more often allowed to become over-ripe in India
than in Europe. It may be roughly stated that in the
incipient stage they often require a dilated pupil or dark
room examination for their certain detection—for their
distinction, for instance, from simple senile sclerosis.
Unripe cataracts are at once recognisable with the naked
eye, but there is still some transparent or semi-trans-
parent cortical matter remaining. In the »ipe stage the
whole lens looks opaque. Qwver-ripeness is shown by
certain secondary changes, and by the formation of
capsular opacities, recognisable by being whiter than
any superficial opacity of lens-substance.

The Varieties of cataract formation are not so clearly
separable, combinations and connecting links serving to
fill in the gaps between the different typical degenera-
tions. It has long been recognised that hypermature
cataracts fall into one of two groups—either (1) the
Morgagnian, with fluid milky cortex, in which floats
the nucleus; or (2) the flattened disc, with scanty,
cheesy-looking cortex. DBut, though the ultimate effects
of the two degenerations, the liquefying and the purely
shrinking, are at once separable, very little attempt has
been made to.trace the two typical processes, and their
various combinations, back to their early beginnings.
Again, these changes in old people tend to be mainly
confined to the cortex, the hard nucleus being more

1—2



4 PRACTICAL DETAILS OF CATARACT EXTRACTION

resistant. DBut this protective nuclear sclerosis may in
abnormal excess 1tself produce a form of opacity, either
combined with one of the above changes, or alone,
extending to nearly the whole of the lens-substance.
Finally, there are the capsular opacities which come with
over-ripeness, and which indicate a stage rather than a
variety of cataract.

In Indian practice there is little opportunity to trace the
changes as they occur in individual cases; but a good deal
may be learnt from a careful examination and record of the
appearances and physical features of many hundreds of catar-
actous lenses, before and after their extraction, aided by
microscopical examination of the more typical forms.

I. Liquefying Cataracts. —The typical Morgagnian
cataract, with floating nucleus, is occasionally not recog-
nised as such—unless the pupil be dilated—until the
patient is placed on the table for operation. With the
patient erect the nucleus may lie close against the anterior
capsule, producing exactly the appearance of some shrink-
ing lenses. Usually, however, at least the upper part of
the nucleus is covered with a thin layer of ¢ milk,’ and
bending the head backwards gives a quite characteristic
uniform skim-milk appearance. Extremely rarely there
are glittering cholesterine crystals floating in the fluid.
The nucleus on extraction is found to be small, and
perhaps a little irregular from partial absorption, either
transparent or semi-opaque; occasionally larger and dark,
from hypersclerosis. The capsule is either transparent, or
there is faint diffuse opacity only, or this with numerous
small, brilliantly white dots, extending at times more or
less over the posterior portion as well as the anterior.
These opaque capsules are inelastic, so that the edges
of any opening made in them tend to come together
again. The anterior chamber is at times shallowed.
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The measurements of such lenses given in the table at
the end of this chapter show that this shallowing may
represent, in part at least, actual increase in volume of
the lens above normal. Other possible additional ex-
planations are displacement forwards of the lens, and
alteration of its shape, corresponding with the change
in its consistence. If left, the fluid tends to gradually
diminish in quantity, and may ultimately entirely dis-
appear, leaving only the nucleus in a shrunken capsule.
Here again, with undilated pupil, a mistake may readily
be made as to the nature of the cataract, the nucleus
acquiring a greenish or grayish tint from the conditions
under which it is seen. Both it and the iris are, however,
frequently more or less tremulous; and if the pupil be
dilated, the upper edge of the nucleus may perhaps be
seen, and the patient may then acquire fair vision.

Apart from obviously displaced lenses, the majority of
tremulous cataractous lenses seen in Bombay are of this class.
The tremor is sometimes more noticeable with the patient
lying on his back than in the erect attitude. It indicates a
stretched and weakened zonule, owing to the retraction of the
nearly empty capsule, and is not found in the over-ripe discoid
or shrinking cataract.

Twice I have found that the nucleus had disappeared, and
not the fluid ; the latter had acquired a slightly creamy tint.

Working backwards from the typical Morgagnian
cataract, there are lenses with only the superficial cortex
quite fluid. The deeper soft lens-matter may have only
sufficient consistence to limit the movement of the nucleus,
or, in slightly less advanced cases, may come away partly
in small flakes, the rest remaining adherent to the nucleus.

Then theré™are ripe cataracts, with the whole of the
cortex opaque, soft, whitish, without definite structural
markings within the undilated pupil, but on extraction
breaking up in its equatorial portions into more or less
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triangular fragments of lens-sectors, which float away as
large flakes.*

The unripe stage of the liquefying form of cataract is
presumably its most swollen stage, since the anterior
chamber is regularly and distinctly shallowed.t The
bluish-white opacity is far from uniform ; the brightly
glistening apices of opaque sectors are seen within the
normal pupil, separated by transparent lens-substance.
In some less typical, less swollen lenses the division into
sectors may be only towards the equator, the central
semi-opacity being diffused. In either case the super-
ficial layers are affected; in the former there is no shadow
thrown by the iris, in the latter only a faint one. The
nucleus is very often pale and transparent.

II. Shrinking Cataracts.—The over-ripe lens is re-
markable for its flattened discoid shape, and often for its
small size; also for the amount of capsular thickening
and opacity that develops, often with a large anterior
central untearable patch, possibly containing lime deposits.
What remains of the cortex consists chiefly in a broad
equatorial ring, cream-coloured and fairly coherent, and
separating readily from the nucleus. The latter varies in
size and colour, as in Morgagnian cataracts; but it is
commonly rather larger and less clear. Its colour is seen
clinically through the scanty remains of anterior cortex.
Very rarely the nucleus may have disappeared,} only
scanty cheesy cortex remaining.

* It is doubtful if all of these lenses would eventually become
Morgagnian. In some, especially young eyes, absorption might
keep pace with the liquefaction, resulting in one of the mixed

forms of degeneration, The anterior chamber is most often of

about normal depth, 1In a few of these cataracts there is already
some slight capsular opacity.

t For glaucoma occasionally induced by this shallowing see
Chapter V.

™

1 Several times I have met with no nucleus, or only a trace of it,
In patients whose estimated age was over fifty years
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In the »pe stage these lenses vary considerably in size
and appearance. The diminution in size, especially in
thickness, varies inversely with the degree of nuclear
sclerosis, and therefore to a large extent with the age of
the patient. A broad thin disc may result, with sharp
edge ; but more frequently the contraction is lateral as
well as antero-posterior. The nucleus ranges from opaque
white or cream-coloured, in a few rather young lenses with
defective sclerosis, through the average smoky brown,
to the larger dark hypersclerotic nucleus. The lenses
with whitish nucleus may appear perfectly ripe clinically,
while on extraction the equatorial rim of cortex may be
found quite or nearly transparent ; this thin transparent
or translucent rim is, however, firm, and separates whole
from the capsule. In other lenses the distinction between
nucleus and cortex is not very evident ; the loss of trans-
parency seems uniform throughout, but very incomplete.
The degree of opacity is much less marked in the ex-
tracted lens than would be expected from the clinical
appearance. There may be fine superficial radial slits
or cracks on the anterior surface. In other cases the
nucleus is covered by a separable thin layer of opaque
cortex, either somewhat firm and consistent, or soft and
moist, suggesting some admixture of the liquefying pro-
cess;* but there is, as a rule, very little cortical matter
behind the nucleus.

The unripe shrinking cataracts seen through the pupil
have a diffused greenish appearance, perhaps tinged with
olive from nuclear sclerosis, at other times grayish.
A few of the grayish opacities are quite deep; there is
a quantity ofperfectly clear cortex through which a very
distinct shadow is thrown by the iris, seen by looking

* Very rarely there are thin glistening sectors of anterior cortex
regularly arranged, as in the unripe swollen cataracts,



8 PRACTICAL DETAILS OF CATARACT EXTRACTION

from the side at the eye placed facing the light. This
deep central uniform cloudiness may remain with but
little change for years. In other eyes the semi-opacity
comes well up to the iris, but it transmits a faint shadow
from the iris through the superficial layers. Such lenses
may be fit for extraction, if small, with a rather deep
anterior chamber, while the patient still counts fingers at
1 or 2 feet. The transparent appearance of such a lens
after removal is remarkable ; there may, or may not, be a
small central haze or cloud of opacity noticeable. The
superficial layers, though so clear, are fairly firm and co-
herent, and shell out easily entire. Other larger lenses,
more grayish, supply a number of steps in the transition
to the swollen cataract with liquefying tendency. It is
impossible to decide in many cases at this stage what
the ultimate tendency may be.

I11. Hypersclerosis has been already referred to
incidentally. A varying degree of it is fairly common,
combined with superficial gray opacity. In rarer cases
the hardening, darkening, and opacity may extend to all
but the most superficial layers of the lens, which may
either remain transparent or undergo ordinary gray
degeneration. In pure hypersclerosis the colour attained
is finally pure black after passing through a rich reddish-
brown tint, which, however, appears muddy only, as seen
through the pupil clinically. Since there may be always
a trace of normal cortex at the surface, the cataract may
never become fully ripe,* and capsular opacity is slight

* Not long ago I extracted two perfectly black cataracts from a
patient. In each eye a considerable quantity of transparent cortical
matter was left, which became opaque, and was absorbed in the
usual way. The only case of pure hypersclerosis in which I
remember seeing capsular opacity was remarkable in that the
cataract was still brown, and there was colourless cortex at the

equator and posteriorly, yet the hardening, dryness, and discolora-
tion had advanced quite to the anterior surface of the lens.
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or absent. These lenses are always large; but their exact
relation to the normal size has yet to be determined.

The Incipient Stage of cataract can, as a rule, be only
observed clinically, without the opportunity of comparing the
clinical appearances with the physical characters of the naked
lens. A conclusion drawn from many dark room examina-
tions in Bombay is that, whatever the ultimate tendencies of
cataractous degeneration may be—apart from bypersclerosis,
the early beginnings are generally after one type. The oph-
thalmoscope revealed a gray central haze, partly obscuring
a dark defined posterior polar patch, which was often con-
nected by irregular streaks with a posterior equatorial arc of
opacity. The latter was frequently most developed downwards
and inwards, and there was often a slighter degree of similar
opacity in front of the equator also. Occasionally the central
gray cloud was the only form of opacity. On the other hand,
it was less often altogether absent, and perhaps the posterior
polar patch also, the opacity then appearing as ‘ spokes " and
wedges, coming in from the equator on both surfaces of the
lens. This appeared to be an unusually early declaration of
the liquefying tendency, shown also perhaps in a shifting
sheen or reflexion of light from the surface of the lens on focal
illumination,

Hypersclerosis is not particularly recognisable at an early
stage with the ophthalmoscope ; only a general haziness is to
be seen.

In Europe and America posterior polar opacity appears to
have been much less frequently noticed in ordinary incipient
cataracts (see Norris and Oliver's * System,’ iv. 28g). It is
considered to belong more especially to secondary cataracts,
with choroidal and vitreous disease (see Noyes, * Diseases of the
Eye,’ p.482). In Bombay there is a form of secondary cataract
which is very common, viz., that found in advanced glaucoma ;
in this the posterior polar patch is not at all usual. Hence the
inference that its special frequency in primary cataract here
may represent. the influence of the stronger light (and heat ?)
rays of the tropics. (See Robinson’s description of bottle-
finishers' cataract in the British Medical Journal, 1903, vol. i.,
p. 191, explaining the formation of posterior polar cataract
through the convergence of rays of light and heat at this point.)
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Secondary and Traumatic Cataracts.

In the incipient cataract of advanced chronic glaucoma
the pure central haze 1s very often the only form of
opacity ; this is quite distinct from simple sclerosis, and
from the greenish appearance of the lens produced by
dilatation of the pupil, and from general haze of the
media of the eye. Cataract secondary to choroidal and
vitreous changes is apt to remain long limited to the
posterior surface. Traumatic cataract, uncomplicated
with severe irido-cyclitis, affords the purest type of the
swelling, liquefying degeneration. It is most important
as a type, showing that cataract formation, to all appear-
ance the same as in primary liquefying cataract, results
from the simple free admission of aqueous into the
lens. The result differs from that of primary liquefying
cataract, in that more rapid absorption is provided for
broken down lens-substance; but the soft, plentiful, in-
coherent cortex, and the swelling of the lens, are the same
in both. It stands in direct contrast with some of the
shrinking cataracts, where the opacity may be at first
entirely deep; where the consistence and naked-eye
appearance of fully ripe cortex may show no trace of
abnormal moisture, but rather, perhaps, a lack of
moisture ; and where the double staining of micro-
scopical sections may show the superficial equatorial
layers to be the driest part of the lens,

This is not the place to enter into the microscopical anatomy of
cataractous lenses. It may be merely suggested that small
fluid - containing clefts found between shrinking lens - fibres,
which may themselves be denser than normal, do not neces-
sarily indicate any increase of fluid in the lens. On the other
hand, the much-swollen, rounded superficial fibres, which
apparently produce the glistening appearance of the sectors in
the unripe liquefying cataract, themselves doubtless contain
much more fluid than normal.
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Summary.—The foregoing observations upon the nature
of primary cataract formation may be summarized thus:

Three distinct abnormal processes may be at work,
together or singly.

(1) As a result, presumably, of defect in the capsule,*
aqueous is admitted into the lens in abnormal quantity.
The result, progressing from the surface, is opacity,
swelling, liquefaction, and absorption. The absorption
1s not sufficiently active to prevent the accumulation of
‘milk * within the capsule. Even in young children,
where absorption should be most rapid, fluid cataract
may thus develop. Whether this process is ever the sole
agent in the formation of primary cataract is doubtful.
It implies a degeneration of the lens-cells lining the
anterior capsule.

(2) The shrinking type of cataract represents defective
nutrition of the lens as a whole, in advancing years—in-
sufficient new formation of fibres, and inability of those
already formed to withstand the influence of powerful
sun’s rays. The degeneration may be fairly uniformly
diffused, or it may mainly affect the deeper layers, while
the equatorial fibres, more particularly, remain trans-
parent—though denser and drier than normal.

In possibly half the primary cataracts seen in Bombay
this change 1s the chief one. There may be abnormal
proliferation of lens-cells, producing dense capsular
opacities, but little or no excess of fluid enters the lens.
In other cases, where the true capsule suffers, we get

* It will be interesting to compare microscopically the capsules,
with their cell proliferations, of the swelling and shrinking types of
cataract, more especially in their over-ripe stages. In typical
Morgagnian cataract the so-called capsular opacity is never seen in
such quantity as in some over-ripe discs, and it is chiefly disposed
in small separate dots; there is never the large anterior plaque of
the other variety.
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various combinations of two types of cataract. Taking
the final results only, Morgagnian cataracts are much
commoner than over-ripe cheesy discs; but this repre-
sents the greater rapidity, rather than greater frequency,
of the liquefying process. A very late combination may
rarely be seen in an over-ripe cataract, partly fluid, but
containing also a coherent equatorial ring of cortex. An
earlier combination is sometimes clearly seen in fairly
young patients—well-marked whitish nuclear opacity,
together with ripe, soft, flaky cortex.

On rare occasions the two pure types of degeneration
may be seen in the one patient—typical shrinking cataract
in one eye, liquefying in the fellow eye.

(3) Hypersclerosis of the lens, in itself a cause of
opacity, tends to protect the older fibres against the above
degenerations, limiting them to the superficial layers.

Duration of the Changes.—The most rapid forma-
tions are the swollen, liquefying ones, as, indeed, one
expects from a slight acquaintance with traumatic
cataract. In a month a great change may take place in
such lenses. To go to the opposite end of the scale, we
have the deep central haze and hypersclerosis, both ex-
tremely slow, perhaps changing very little in the course
of several years. To formulate a rough and ready rule,
one may say the deeper the opacity the slower it will be,
the more superficial the change the faster it will progress.

OPERABILITY.

The question that immediately concerns us is whether
a progressive cataract is fit for extraction or not. The
practice in the Cowasjee Jehangir Hospital is to insist on
three local conditions only, with a moderate general health.

1. [he catavact must be vipe enough. Unless fairly mature,
the soft sticky cortex will not separate from the capsule ;
some must be left behind. But complete ripeness is not
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required in either of the types of cataract formation. Im-
maturity entails an iridectomy as part of the operation, a
full-sized incision, and very slow expression of the lens ;
the very shallow chamber of some unripe swollen lenses
constitutes a difficulty, but not a serious one.

2. The puprl should veact well to hght. This 1s accepted
as a practical guarantee that the fundus is sufficiently
sound to justify operation. It does not, of course,
guarantee the possibility of the attainment of very good
vision. The test has proved sufficiently exact and re-
liable to serve in the hurry of hospital work.

The only case I can remember in which the test failed to
reveal disease of the eye sufhicient to contra-indicate operation
was in an eye with rather high myopia. Afterwards much
vitreous opacity was found, with probably a small retinal de-
tachment. Though it is possible that these came on after
operation (there was hamorrhage into the anterior chamber
afterwards), it seemed more probable that they had existed
previously. The patient’s vision after operation only reached
to fingers at 1 foot, and even this sight was afterwards lost from
hemorrhagic glaucoma.

Central and other choroidal atrophy may not affect the re-
action of the pupil to light; but in such affections the result,
though possibly very poor, is yet sufficient to warrant opera-
tion. In high myopia the projection of light would always be
examined for the detection of possible retinal detachment.

When the movement of the pupil is impaired, the
tension of the eye and the projection of light in the dark
room are tested. In old people the pupil may be sluggish
without indicating disease of the eye; when due to glau-
coma, optic atrophy, etc., there is generally some enlarge-
ment of the pupil also. The latter cases must each be
judged on their merits, according to the field of projection
and other available data, the patient being warned not to
expect too much, but to be satisfied with perhaps a poor
result rather than none at all.

3. T here must be no inflammation about the eye. Conjunc-
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tivitis must be treated until there is no discharge ; or, if
this be not quite feasible, special precautions must be
taken. Dacryo-cystitis must be completely removed,
either by probing the duct or, if necessary, by obliterating
the sac. Stricture of the nasal duct, unaccompanied by
mucoid secretion in the lachrymal sac, is probably of little
or no consequence. There must be no trace of scleritis,
keratitis, etc.,nor any scabby skin eruption close to the eye.

As regards the gemeral health, very little is exacted.
The urine is never tested without special indications.
Diabetes is practically ignored if the patient is fairly fit ;
the same with chronic nephritis without cedema. Dut
cedema with albuminuria necessitates rejection,™ as a
rulee. In Bombay we meet with extremely an@zmic
patients, with both eyes cataractous. They are suffi-
ciently numerous to constitute a special group. The
origin of the an@mia has not been determined ; and the
postponement of operation, for out-patient treatment of
the general condition, has meant that only few of them
have been operated upon. Incurable chronic bronchitis
is not a contra-indication, though the cough presumably
predisposes to prolapse of the iris,7 and more defnitely,
in my experience, to slight iritis; temporary alleviation
is of course advisable. Extreme old age is no bar to
operation, though it imposes watchfulness in the after-
treatment.

No mention is made above of corneal opacity ; if the cornea
be transparent enough to allow the state of the lens and pupil

* 1 have only once operated on such a patient, at his earnest
request. The case did well, but the operation was very carefully per-
formed, with a minimum of traumatism, and atropine was required
very freely afterwards to counteract the effect of the lymph that
was thrown out from the iris.

+ With a chronic cough iridectomy is imperative. I have
operated thus on patients with very persistent cough without
meeting with prolapse.
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to be made out, the patient should see sufficiently well after-
wards to justify operation. Pterygium, if large, may need to
be removed, but, if small, it may be left.

(Good sight in one eye influences the question of operation on
the other eye only in so far that it permits of waiting for com-
plete ripeness of the cataract without serious inconvenience.
The cataract must not be allowed to become hypermature,
because it is then in a less favourable state for extraction.
After the extraction, though both eyes do not work well together,
there is the satisfaction of being provided for during the
expected slow onset and progress of opacity in the other eye,

It is not justifiable to operate on both eyes of a patient at the
same time for the extraction of cataract. The possible loss of
both eyes is too terrible to be risked ; also operation on one eye
may serve to suggest special precautions in dealing with the
other eye ; and, finally, one eye alone may after operation stand
in need of atropine instillation to the full extent that the patient
can bear constitutionally.

Very, very rarely a cataract may be fit for extraction, and
yet the operation may be impossible. Not long ago I had to
depress the lens in each eye of a patient with extremely small
corneas —a congenital defect associated with coloboma of
the iris.

When one eye has been lost from profuse intraocular haemor-
rhage complicating cataract extraction, it is a question whether
reclination should be preferred on the second eye, or whether
extraction should be attempted after a preliminary iridectomy.
Unless the previous h&morrhage had been uncontrollable, there
would appear to be a fair chance of successful extraction thus,
after lowering the general blood-pressure by suitable drugs, and
with the adoption throughout of the sitting posture. Calcium
chloride internally might limit the amount of any bleeding,
though it could scarcely be expected to prevent it altogether.

A few words must be added regarding the age of the patient at
which extraction becomes admissible, Absorption by needlings
should be aimed at in infancy and young childhood, extraction
being restricted as much as possible to patients who may be
expected to exhibit some self-control after the operation. And
up to the age when a hard nucleus may be forming (roughly,

about thirty years), * linear’ extraction through a small wound
replaces the ordinary operation.



PRACTICAL DETAILS OF CATARACT EXTRACTION

16

—— e = ey R R =

ayoidwoo Apuareddy Gg1 " YOI} I9yyel suay ! tadix Apaeap €9-0g
ainsded st ug Cze o+ ystusaad aduup) £6-08
i Z91 MO[[BYS ID[)el Jaqueyd
[fouejue  pue ‘YOIy3l JaYIBl SUI[ INg ‘snI[AnU  YSHIYAN Lt
_ I SHAA T, AEAXIN
|
i gbz | sSna[onu JyIep : MO[[eys I2qUWeyd 101131 Ue ds Cg9-0g
i £tz _ mojqreys iu.ﬂ:u_tm& JOU Iaquieyd IOLIajue 4 4
i (43 &2 snopnuagl APyats sus|
_ ,..,oﬂﬁ_m Iayjersequiey Jousjue > o €C-o8
& L ainsdeo anbedo 1 z€&
i 691 tomo[eys j0U JsquIeqd ._E._E_.E i &
L 112 : ueTuSe3I0 oS-5F
i CC1 _ snajonu juaredsuen; ‘ared ‘abig|
| L[ensnun ! PaqIosqe , JIrur , 81} JO JSOU M - A
- 10z = .e,o:.rﬂm En hmn_Ewa_u IopIajue | uetudes1oy g
£ IRT | *** 9pEW sem mEEumﬂ_.:
S UB M UIIS SBM SUI[ (UsfUNIYS TRYMIWOS) 3} JO urdiew
.EnE: 2L ‘daap 1ayjex zaqueyo ioia)ue : uetudesIoy ob-LE
ansded s)1 uj Loz | MO[[BYS 12qTIRYD IOLBIUE | SUS] Aqep adiy 5
_ : SIOVEVIV)) w..,,;mmumﬁ
_ (urunea) SIUINE ]
ISIMIaI0 10 ssausapdwo]) | sus jo oeaee)) jo L1pue s j0 .ﬂ..w.._..,
SN0 A

B

“MAMNSVAN-SNITT S HLING ATTISAINJ HLIM NANVL SININIUASVATY 40 a14V ]

‘SHSNHT SNOLOVAVIYD 40 ANOTOA




I7

OPERABLE CATARACT

aje[dwod aynb jopy 6C1
ajerdwoo Aprean 651
o FE1
ojerdwoon Apuareddy bl1
aye1dwos ajmb jop zCr1
e Sor
ajerdwod Lpuareddy ot1
apnsdeo sit uj 091
¢ AR
ayardwos Apjuareddy z61
= b
Y €11
ayeidwod jsow|y for
ansdeo s31 Uy Z]T
ayedwoo ysowyy 161
i ...m__..un
aye1dwoo aymb jopN g1z
ansdes st uy ¥z
é 661
()
IS0 10 ssauatajdwony sUDT Jo
ST A

b .__n;.m_uw_u
Juddn[sues) h_n_..:._m:m yusm ‘ysnigm o Joyyel tadnyg
"'+ 1oyenba Em.ﬂmm:ﬂm:-mﬁmm as1p adiy
anbedo __:Em:m AJUO ‘Sud] USHUNIYS WAL
_Ja®p Jayel snadnu | osIp wIojrun adrr ofae| Ljureg
ma: &Hmmﬂ u:m._.m&mﬁmn_-ﬁnmm [[ewsS
i adi
E:..m. lou ﬁu.ﬁmmmm m:muE:u 2s1p Juaredsuen-nuss [rews
+ Juaredsuen-nuss Awaopun | adnyg
osip adui-zaa0 H.:Em:m
" 103enba jusredsueny ‘snajonu ysngm
snaonu ysuIym adriun sayyey
; ‘santoedo
Eam.mcm Em:m puE azey 1ea[onu jurey ! Ewaamcm: Iayrey]
: :  os1p adiy
aorenba juaredsuen m:mﬂuzz UM { OSIp [[ewg

s W o

LI LR Baw

CCY

@dAJ, DNIMNINHS HH ],

e —— —

aw LY CCRY

 Aqep, 10u Inq ‘3jos x91100 ‘adur L[1eapN
X21100 1J0s 1213k {adix Ajrean
snajonu onosaposiadAy yim Ing ‘proosip tarel ¢ adnyg
T MO[IEYS Joyjed JIqUITYD JOLIAIUE | 1jOS IOYIEL X2110D)
1J0s Ja1el xa1100 ¢ adiy]
. Axey, jou Ing ‘3jos x23100 ‘adrrun 1atey]

C]

4

P PAnuN0I-—SHEIA ] AAXITY

1oeae Hﬂu Jo .___n“_ JLIE A

Wi

CC-oC
1S

08-St

L¥
¥
¢

for
cL
T
ol

<0

EjuEne g

10 adyy

PerupHo—SHSNAT SAOLIVAVLIVYD 40 HINNTOA




PRACTICAL DETAILS OF CATARACT EXTRACTION

18

‘uaalf atoy Aue ue() IB[[EWS A[JOUNSIP PIIJBIIXa SOUIL] JB 919M SISUST]
‘2o popreun a1} 03 snoraqo Ap3oagsad st yoIym a21s Ul UOHONpIL B Aorewnxoadde moys Apaaw Loy ! yueptoduiun
Aeaneredwod a1e ‘1asamor ‘saandy asay] sopnsded 11ay) Ul SISUI[ A JO SWN[OA 33 yuasaidas 03 painbaa aq
pnom uaald sexnSy ay) 0} SUORIPPE [[ewWs A194 JeY) JqNOP Ou 3aeY | ‘ssouaaidwos 07 yoroxdde 1o ‘sssusiaiduiod
yuaaedde 1101} Jo TUN099E UO KUBW JO INO PAYOI[AS ‘IIADMOY| 'DIOM SISUA] ASAYJ, "SUO 31} Jnq ISED Axaaa u1 Suissiu
usaq aary jou fewr x93100 jo sypuenb sjqererdde Apounsip e jey) gojuerend oy apqissodur st 31 ‘sa[nsded arar
SNUTW DPOINSEAW JUO INg [[€ 21om L3y} OUIS  'S)OBILIBD SUI{ULIYS B3 JO SaInsY oY) 0) uaxe) 3q 1qdtw uonyaalqo
S[EUOSEIY] IZIS UIUOIJONPAL A[(EIIPISUOD B MOYS S}OBIEIED SUL{ULIYS Y} SEaIayM 'SUa| [EULIOU 313 JO JEU aA0qE
[[@M St awinjoa ayy s1oereyed Surdjanbif a3 jo Aueuwr Ul JBYI I0UO JB USSS 2q [[IM 1] "JOEXD Ajarey se uaye) aq Arw
sapnsdeo 11911 Ul paanseau sasua| oy J0j seansy ay ], -ajdoad ayy jo enbisdyd [eisusd 1a100d a3 s Suipuodsaliod
‘adoinsy ur ueY) IS[BWS B[ B I O} BIPU UI SUI| [eWIou afelaa® oy} j0adXa jsnw au( IeAImOY ‘aouatapIp
[BIOBI 10] apew aq pInoys aduemolje awos L[qeqoij ‘pesnpoidar a1ay ‘s[qel s PIWS Aapseirg 1e aouepd v 4q
OPEW 9(] OUEISUL (OB UT UBD 25 awes Y} 1 SUS| [BULIOU 9} JO BZIS I (1M uostredwos yinol y— SMAVNEY

| | |
m ainsded s11 Uy 91T YoRr[q Jou Ing ‘peoueApe L[1re.] | tg
EE&EGUEM 10Z o umoiaq _
YIEP 9SIMIBUIO 'SSA[INO[0D X291100 Jouaysod pue 1oyenbsy | z9
D SISONATOSHAJAY H¥0]
|
|
ajojdwoo annb joN s N i = os1p adir-1940 LySifs ‘af1e] aIeY _ 89
| ojoidwoo puareddy | LEx s = osip adiy €9-09
! 24 | thr | : azey Jeaponuniad jurey ! aduup) . g5
| 9yapdwoo aymb joN | OZ1 | os1p adny LS
_ ajeidwooug 141 | == sanroedo soweysod ygsis ! jusredsuen Lisa aduup) 09-5S
_ | _ panupuoI—=EdA] ONINNINHG THT,
S _ SR e e 8 SR
| (o) |
_ IELMIINI0 10 ssaudla|dwo)) _ sua | jo oereIEn) Jo Alaley .mw.ﬂ...mwﬂ— _
_ swnjoy | el | _

ponunuos—SASNAT SNOLOVIVLIYD d0 AWNTOA



MILLIMETRES

CuBIC

CUne

]

250

am

240

2al)

2:00)

210

w0

150

180

150

164

150

140

130

12

110

100

VoLUME oF LENS. PRIESTLEY SMITH.)

hundred and fifty-six lenses from the eyes of ninety-one persons.
Weight of lens increases about 4% milligrammes in each decade.
Dots show clear lenses; circles show cataractous lenses
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CHAFPTER 11
DESCRIPTION OF THE OPERATION

General Considerations—The Preparation of the Patient—Pre-
liminaries—Initial Steps—The * Combined ' Operation—The
Iridectomy—The Capsulotomy—The Delivery of the Lens—
Toilet of the Eye—Dressing and After-Treatment.

GENERAL CONSIDERATIONS.

Tue path to success in this, the capital operation of eye
surgery, is so beset with pitfalls and hedged in with
difficulties and dangers that even the experienced
surgeon can scarcely hope to maintain throughout quite
100 per cent. of good results in dealing with uncompli-
cated cataracts only. Supposing that his precautions are
worked out with mathematical exactitude and accuracy,
he is always to an appreciable degree dependent on the
oood behaviour of the patient. And there are many
eyes to be placed apart in reckoning results, owing to
limitations imposed by associated opacities or disease.
A brief glance over the chief sources of failure may
serve to give some idea of the relative importance of
rules and practices followed hereafter.

Bap ResuLts may be due to—

I. Defective Operation, particularized in—

(a) Incovvect Method ; especially (1) inefficient measures
for securing antisepsis or asepsis, or (2) inherent defects

in the operative technique adopted.
[ 20 )
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(b)) Want of Skill on the part of the surgeon. Dex-
terity in operating is made up of three elements, rising
in order of importance thus: (1) A steady hand;
(2) a light hand, combining a fine muscular sense with
a delicate sense of touch; and (3), the most important,
experience,

Nos. 1 and 2 can be considerably developed apart from
actual operative work: Numerous exercises for one's fingers
may be devised to fit in with circumstances. A very useful
practice is to carry about a fixation forceps with strong spring,
and to train especially the left hand to manipulate the blades
without tremor in various positions. Though No. 1 conduces
particularly to preffy operations, No. 2 is more helpful in
getting over difficulties and preventing accidents. Very nimble
fingers are not required. No. 3 means a prompt recognition
of the particular features of each case, and of difficulties and
dangers as they arise. Practical experience can only to a
limited extent be replaced by reading and by seeing others
operate, and by operating upon dead eyes.

(¢) Want of Control on the part of the patient. This
may render the best efforts of the skilled hand un-
availing ; but the discerning operator may often judge
beforehand when trouble from this cause is likely to
be encountered, and lessen the dangers by training
the patient.

[I. Eyes more or less unfit for operation. The
surgeon may have failed to realize the conditions, or he
may have accepted risks under the pressure of circum-
stances, or he may have rightly decided to expect only a
poor result, where no better was obtainable.

THE PREPARATION OF THE FATIENT.

In addition*to ordinary cleanliness, and perhaps the
administration of a mild laxative, the conjunctiva may
require attention, and the patient’s self-control may need
developing.
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When the conjunctiva looks normal, a simple light bandage is
applied at night, and kept on for the surgeon’s inspection next
morning, to insure that any abnormal secretion of mucus may
be visible. This test-bandage is quite necessary in our hospital
practice, but with more intelligent private patients, who may
be relied on to leave their eyelids untouched for morning in-
spection, it is better dispensed with, since it induces a slight
temporary injection in some eyes. When the conjunctiva is
already congested, and perhaps otherwise abnormal, but with
only a trace of discharge, the patient is admitted, but the eye is
at once washed out with 1 in 5,000 perchloride solution, and
no bandage is applied at night. Other conjunctivee, more
definitely inflamed, are treated before the patient is admitted.
In any case, operation is deferred, if possible, until the con-
junctival sac and eyelids are found practically free from exuda-
tion ; but occasionally, with chronic roughness and thickening
of the lids, we have to operate when there is still a little morn-
ing discharge.* These cases are noted for freer perchloride
irrigation at the time of operation.

To test the patient’s self-confrol he is required to look steadily
down while his eyelids are pulled about, and is made to follow
his own hand well with his eyes in all directions, If he cannot
maintain fixation thus, he is made to practise steadily. A
patient who allows his upper lid to be everted, without rolling
his eye up or squeezing his lids together, may generally be
depended upon to behave well during operation.

We may have either nervousness or stupidity to contend
with ; fortunately, they are not very often combined. In
nervous, frightened people one has to be aware of sudden
upward movements of the eye, and of spasmodic closure of
the lids. Some very nervous patients turn out extremely
docile after a day or two’s schooling. An extraordinary
stupidity is met with here among cultivators who have been
blind in both eyes for some time ; they have often so lost the
habit of fixation that at first they absolutely cannot look down-
wards or follow the movements of their hands, without moving

* Rarely, under the pressure of circumstances, I have operated
when there was a very fair amount of discharge on the lid-margins
in the mornings ; exceptionally free treatment with perchloride, just
before operation, has sufficed to prevent harm,
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their heads also. Most of them grasp the idea sufficiently after
a few days, and are then usually steady enough. But one or
two almost hopeless patients left the hospital, tired of being
worried ; and on a few others operation was performed under
chloroform, or by downward section without chloroform.
These poor people are often emaciated, with sunken eyeballs,
and on them the ordinary incision cannot be made unless the
eye be well turned down.

PRELIMINARIES.

The point and edge of the knife are tested on the
leather drum. The instruments are cleaned and sterilized,
while an assistant washes out the conjunctival sac with
perchloride lotion, 1 in 3,000, and follows this by the
instillation of freshly prepared cocaine solution, 4 per cent.

The cocaine drops are made with normal saline solution,
recently boiled in the irrigator flask, They are dropped into
the eye four times at intervals of 21 minutes, thus extending
the action up to ten minutes exactly. The eyelids are kept
closed during this period, because of the well known drying
influence of the cocaine on exposed corneal epithelium., We
have never used either eucaine or holocaine, being well satisfied
with the better known anwsthetic. And neither eserine nor
atropine drops are instilled. Eserine is used by some operators
before extraction with iridectomy, to prevent prolapse of iris
afterwards, but it is unnecessary, and tends to increase the
bruising of the iris during expulsion of the lens. Atropine
drops are used by a few surgeons before extraction without
iridectomy, to facilitate the passage of the lens through the
pupil ; but most competent judges consider the atropine some-
what liable to induce prolapse of iris.

The following instruments are required : A lid-speculum (the
most generally used pattern is shown among the illustrations
at the end of this chapter). Slightly curved scissors for cutting
eyelashes. Fixation forceps, with three teeth on one blade,
two on the other, A v. Graefe's knife of only medium
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breadth.* Toothed iris forceps bent to a right angle, and with
rounded points—i.¢., free from sharp angles when closed. For
iris scissors, either De Wecker's spring scissors or the old simple
pattern, according to personal choice. Scissors of the ordinary
pattern should be *elbowed ' for use on the right eye, straight
for the left eye. A v. Graefe's bent cystotome ; the bend is not
made the same for the two eyes, but either instrument may be
used for each eye indifferently. A curette. And a tortoise-shell
spoon. In addition, a Bowman's cataract spoon or Taylor's
wire vectis should be ready at hand, in case it is needed

They are washed with soap and carbolic lotion, 1 in 40, and
dried with bits of new lint, not previously exposed. The blades
of knife and scissors are attended to by the surgeon himself.
The points of the fixation- and iris-forceps and of the cystotome,
as well as the curette and vectis and the silver nozzle of the
irrigator, are all sterilized in the flame of a spirit-lamp. The
irrigator-nozzle is heated till of a dull red, as a means of keeping
its interior clear as well as sterile. It and the fixation-forceps
and curette are cooled by being plunged into the carbolic lotion.
After being sterilized, the instruments are laid out dry on a
metal frame,

This mode of cleaning and sterilizing instruments suits our
work, where the same set of instruments is used over and over
again, as it admits of rapid repetition, so far as is necessary,
before each operation. (The point only of the irrigator-nozzle
is heated afresh for subsequent use, without removing the nozzle
from the rubber tube.) A minor drawback to this practice is
the slow destruction of the points of the steel instruments by
the flame ; occasionally a trace of black oxidized metal has to
be scraped off them with an old cystotome. But the method
appears more reliable than the practice of steam-sterilizing
before the first operation of the morning, afterwards keeping the

The broad blade supplied by some instrument-makers is much
manageable. The slightest alteration in its plane in cutting

upwards lets all the aqueous escape, and brings forward the iris
to be cut; the slight change in the plane of the knife may be in-

volu
avol

ntary, and only made known by its results, or it may be un-
dable with a shallow anterior chamber, This trouble with the

iris is just what one would expect to avoid with a broad knife.

..I_

rare

A Tyrrell's iris-hook, also a Desmarres’ lid-retractor, may very
ly be wanted—too rarely to be included with the regular list.
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instruments in some sterile or antiseptic fluid, in which they are
also washed before each subsequent operation.* The polished
blades of knife and iris-scissors are rendered sterile by simple
washing ; and the same probably applies to the tortoise-shell
spoon and to the blades of the speculum, but they are of less
importance in this respect than the actual cutting instruments.

During the operation, instruments that have to enter the
wound are washed with lint in the bowl of perchloride standing
near, and afterwards rinsed with a few drops of the salt solution
from the irrigator, whenever soiled with blood or iris-pigment,
or after by chance touching the lid-margin or eyelashes.

IrRrRIGATING FLASK, NozzLe (full size).

Some years ago Trousseau, of Paris, published some astonish-
ingly good results from cataract extraction by the use of one
instrument only—the knife. DBut, since sterilization is a simple
and certain matter, handicapping one’s self by discarding the
most suitable instruments entails a purposeless strain on one's
powers, a feat which no one desires to emulate.

The irrigator is a flask fitted with glass tubing, as in the ordi-
nary laboratory wash-bottle,} with an extension of rubber tubing,

* Immersion in boiling water, repeated before each operation, is
scarcely sure enough for the disinfection of the points of forceps
and cystotome, unless rather prolonged, and we are always rather
pressed for time.

+ No more elaborate apparatus appears necessary. After the
saline fluid has been boiled for five minutes the mouth of the flask
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and a readily removable silver nozzle for insertion into the
anterior chamber. Normal saline solution is boiled in the
flask shortly before it is needed. The tubing is sufficiently
sterilized by lying in strong perchloride lotion, and by having
the same passed slowly through it, and retained within it.
Asregards anfisepsis, the action of the sublimate solution on the
conjunctiva is discussed later (pp. 51 and 52). Inaverage cases
it should produce a moderate secretion of mucus, rich in epithe-
linm, easily removable after the ten-minutes’ cocaine interval.
Qur arrangements for conjunctival irrigation are primitive. The
fluid is squeezed out of moistened pads of lint, and thus dropped
into the eye, the lids being held everted and moved about a
little to allow of penetration to the fornices. The quantity of
fluid used is regulated simply by the number of times the pad
of lint is thus squeezed out, varying from five to thirteen times,
according to the condition of the conjunctiva. The smaller
quantity 1s but mildly irritating to the most delicate conjunctiva,
whereas the larger amount is insufficient for those much
altered by, or recently treated for, chronic inflammation.

INITIAL STEPS.

The ten-minutes cocaine period being up, the patient
must be lying on a suitable table* or bed, or reclining on
an operating chair, The eyelids are squeezed together,
with their conjunctival surfaces in contact, and any
Meibomian secretion that is expressed is removed by
the assistant with lint dipped in perchloride.

is closed with cotton-wool while the flask iscooling. Blowing down
one tube to start the siphon action in the other, at the time of opera-
tion, might be reasonably objected to if the fluid had to stand for any
long time afterwards. As things are, the very few pathogenic or-
ganisms that might possibly be introduced by the breath have not
time to multiply. Practically the wash-bottle works quite well.
The nozzle can be made anywhere ; if of nearly pure silver—from
the Chinese dollar, for instance—it does not become brown on
heating. The advantage of using locally obtainable apparatus in
India is obvious. In Europe one might prefer McKeown's own
flasks and nozzles.

* The surgeon's hands work most naturally and steadily with
horizontal forearms. An ordinary domestic table, with a single low
pillow, usually places the patient's head at a convenient level.



DESCRIPTION OF THE OPERATION 27

From some eyelids a considerable amount of milky or thick
yellowish Meibomian secretion may be easily squeezed out,
which is otherwise liable to be forced out during the operation,
when it may be seen floating on the fluid used forirrigation. It
1s quite likely to contain pathogenic organisms,

The lids are then everted and moved freely on each
other and on the eyeball, while normal saline solution
is dropped upon them from the irrigator, to detach and
wash away the mucus that one expects to find, mostly in
the fornices, in response to the perchloride irrigation. If
the mucus is large in amount, or if it is replaced by
membrane covering the lids, the irritant solution has
probably been too freely used. If, on the other hand,
there is little or no exudation, the solution is again
dropped into the conjunctival sac as before, from one to
five times, according to the state of the conjunctiva.
Even this addition may fail to produce any appreciable
secretion of mucus, removable by the curette at the end
of the operation. In cases of cured stricture of the nasal
duct, a trifle more lotion is used than would be otherwise
indicated.

The irrigator is in the charge of a special assistant placed on
the opposite side of the patient to the chief assistant ; the latter
stands on the same side as the eye to be operated upon. It is
the duty of the former to drop the fluid from the irrigator on the
cornea in all the intervals between successive steps of the opera-
tion. He must be careful toavoid (1) letting the sterilized nozzle
of the tube touch the surgeon’s fingers during the operation, and
(2) allowing the solution to spray over the patient’s face at any
time. In one of our cases a considerable loss of vitreous
resulted from spasm of the orbicularis, excited in this way.

It has been suggested to me that irrigation of the surface
of the globe is likely to carry micro-organisms into the wound.
This appears scarcely possible with the sterile solution as it
leaves the surface of the cornea. But if the fluid be allowed to
accumulate in quantity in the conjunctival sac, one can imagine,
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especially with a sunken eyeball and with the speculum raised,
that Meibomian secretion might float up to the wound, possibly
with organisms also from the fornices, supposing there were
any not imprisoned in the mucus produced by the perchloride.
Hence some care is taken to prevent accumulation of the solu-
tion, by tilting the patient’'s head to one side at times.

The speculum is then inserted, and the outer eyelashes
of the upper lid, beyond the blade of the speculum, are
cut off with scissors unless the eyes be so prominent
that the blade of the knife is not likely to touch the
lashes while making the incision. And the eye is at
once moistened with a stream of fluid from the irrigator.
The patient must then look down towards one of his
hands held up.

The eyelashes should touch nothing that has to enter the
wound, as it is impossible to sterilize either them or the lid-
margins ; however, it is unnecessary to cut away any but the
outermost lashes. Ewven the stumps left are likely to touch the
blade of the knife if care be not taken while the incision is
being made.

The muscular sense is sufficient to indicate to a blind patient
the position of his hand. The sunken eyeballs of very thin
people need to be fully rotated downwards, but when the eyes
are prominent this is not essential.

The blades of the speculum, forced down on the eyeball by
spasm of the lids, are the means of producing some large
vitreous losses after the section has been made. But the
responsibility is shared by (1) insufficient preliminary schooling
of the patient, (2) unreadiness of the assistant in elevating the
speculum on completion of the section, and (3) imperfect
action of the cocaine. Many patients feel a little pain when
the iris is rubbed or seized, whereas other eyes are rendered
completely anzesthetic. The accident, with due care, is not
sufficiently frequent to necessitate any alteration in design of
the instrument at the cost of its convenience, still less iis rejec-
tion in favour of elevation of the upper lid by retractor or by
the finger. But it must be realized that, however well elevated
the speculum may be by the assistant, it affords insufficient
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protection against really powerful contraction of the orbicularis.
The eyelids beyond the tarsi can still be pressed upon the
globe. In a few very nervous patients the speculum must be
replaced by Desmarres’ lid-retractor after the corneal section
has been made.

To minimize the tendency to spasm of the orbicularis during
the operation, the fellow eye should always be kept open, even
if blind from cataract. A few excitable patients, who at the
start show a tendency to forcibly shut their eyes, are made to
keep their mouths opened also. The connection here may seem
strained, but giving them something to think of in this way
undoubtedly appears to help them to keep quiet. The patient
must not be allowed to answer by word of mouth to orders
given, otherwise he is apt to substitute this to some degree
for perfect compliance with the directions given. It is well
that the orders should be delivered as much as possible by the
chief assistant, who stands in the position towards which the
eyes have to be turned. Nervous patients, especially those
blind in both eyes, feel a natural inclination to look towards
the person who issues the commands. Frightened people
sometimes behave better during the actual operation if the
preliminary lid-manipulations have been done a trifle roughly ;
the comparative quiet and gentleness are then by contrast
reassuring. The lid-manipulations are of use also as a test of
the patient's self-control, often warning the surgeon of the need
of special care and watchfulness. If the hospital arrangements
are such that patients waiting for operation are close at hand,
within (sight and) hearing, it is most important to begin with the
more docile and intelligent ones of the batch, and to keep the
less reliable ones to the last. The quiet behaviour of the earlier
patients has a most calming influence on the remainder ; on the
other hand, trouble with a stupid person at the start may alarm
the whole batch. One would expect, in operating on the second
eye of a patient a fortnight or so after the first, to meet with
quieter and more reasonable behaviour, but I have generally
found the patient rather more nervous and excitable. At one
time in ouf*work chloral and bromide were administered to
nervous patients beforehand. It might still, perhaps, be of
use in exceptional cases, in addition to the training of the
patients, which has now replaced it.
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In spite of the trouble frequently experienced in getting the
patient to do exactly what is wanted in the operation under
cocaine, general anasthesia® is much less satisfactory. Much
more time is taken up, and unless the patient be well under the
influence the eyeball is rotated upwards, and afterwards there
15 the chance of prolapse of iris, or of vitreous, from vomiting.

In thin patients the weight of the speculum is apt to draw
the lower lid back behind the lower orbital margin. When
this happens the speculum must be raised again, both to pre-
vent it pressing on the eyeball and to make room for the fixation
forceps.

Ordinary daylight affords sufficient illumination except on
very dull days; it cught to come mainly or entirely from one
direction, to avoid the multiplication of obscuring corneal
reflexes. Reflected sunlight from below is very dazzling, hence
the advantage of a northern aspect. Concentrated artificial
illumination in some form is very satisfactory in dealing with
some of the later results—after-cataract, but is very rarely
necessary for extraction operations. A slight disadvantage
connected with it is the addition of another hand near the
patient, required for its management.

The air in Bombay being neither particularly dusty nor
smoky, the windows of the room are kept widely open, unless
there happens to be a strong wind blowing.

The above measures apply equally to all the modifica-
tions for the operation for cataract extraction. A full
description will now be given of combined extraction—
1.¢., with 1ridectomy. The lens is expressed through a
wound lying along the upper corneal margin, the lens-
capsule being cut or torn and left behind. This may be
regarded as the standard method of extraction, since in
many cases it is the only operation at all suitable, and
many surgeons perform it exclusively. It is especially

* From January 1, 1900, to July 31, 1902, in 1,374 extractions
(linears excluded) chloroform was only used once on account of
stupidity, and once because of want of control at an early age

(thirteen vears). Five times it was used for extractions in eyes
affected by subacute glaucoma. (See p, 103.)



DESCRIPTION OF THE OPERATION 31

the operation for beginners. Later on the advantages
and drawbacks in particular cases of (1) sumple extraction
without iridectomy, and of (2) extraction within the capsule,
will be discussed. Finally, in Chapter V. the lncar
extraction of soft cataracts will be briefly described.

THE ¢ COMEBINED OPERATION?.

THE CORNEAL SECTION upwards raises a flap
consisting of rather less than half the cornea, and en-
croaching very slightly on the sclerotic (} millimetre) all
around, and it includes a conjunctival flap 3 or 4 milli-
metres deep at its summit. The surgeon stands behind
the patient’s head, and cuts with the right hand for the
right eye, the left hand for the left eye, the hand not em-
ployed in cutting being occupied with the fixation forceps.
The little finger of the cutting hand is supported against
the patient’s temple, the handle of the knife being grasped
between the thumb and either two or three finger-tips.*
The other hand rests steadily on the patient’s face. With
the forceps a firm hold of the conjunctiva is taken imme-
diately below the cornea; the eye is neither pulled into
place nor pressed upon,f but merely retained in the
position which i1t has taken up. The point of the knife
1s 1nserted on the temporal side 1 to 2 millimetres above
the horizontal meridian of the cornea, and the direction
of the blade is changed as little as possible in passing
slowly across the anterior chamber. The point may

* The exact mode of holding the knife is not of great importance.
Some operators prefer to use only the tips of the fingers; others

obtain freer movement by allowing the handle to rest against the
index-finger, as if"writing with a pen.

t The beginner is very apt to unwittingly press with the forceps
on the eyeball while his attention is given up to the making of

the incision, and to thus force out aqueous and iris through the
wound,



32 PRACTICAL DETAILS OF CATARACT EXTRACTION

need elevating in a shallow chamber, to avoid iris, but
the plane of the blade must not be altered by twisting.
The knife enters the posterior surface of the cornea about
1 millimetre within its visible (anterior surface) margin,
in order to make the counterpuncture emerge in scleral
tissue. It must be distinctlyrealized that the counterpunc-
ture constitutes the beginning of the incision ; there must
be no trace of hesitation after making it. The knife must
at once cut upwards with a free sawing movement, with-
out hurry, yet without delay, lest the iris come forward
and overlap the edge of the knife, especially in eyes with
shallow anterior chamber. DBut the later stages of the
cutting should always be accomplished quite leisurely ;

if the knife be allowed to come through with anything of
a jerk, the patient may wince and try to close his lds.
Towards the end the edge of the blade may have to be
turned shightly forwards, and for cutting through the
conjunctiva completely forwards. Care must be taken
that the blade does not touch the stumps of the eyelashes
at the temporal side, and that the point of the knife does
not prick the upper lid or the side of the nose.
The right-handed beginner should be in no hurry to cut with
his left hand, as above described. Though it is less natural to cut

away from one's self, as one must do with the right hand on the
patient’s left eye (the surgeon standing at the patient’s side), yet



DESCRIPTION OF THE OPERATION 33

J

it can be done at once, without the practice that is required for
the use of the left hand. One's attention is at first quite fully
occupied in making the incision properly even on the right eye.
Before beginning the incision the grip of the fixation forceps
is tested by a pull on the eye, to see that merely a loose fold of
the frequently inelastic senile membrane has not been seized,
with no restraining influence on the movements of the globe.
Occasionally the grip of the forceps raises a narrow fold of
conjunctiva, overlapping the inner margin of the cornea. This
should be avoided by altering the position of the forceps, lest
it interfere with the accurate locating of the counterpuncture.
It is quite impossible throughout a long series of cases to
make the incision always exactly as one wishes. Variations

creep in, owing at times to restlessness of the patient, or to the
counterpuncture being wrongly judged, or to hurry in cutting
upwards to avoid the iris, or possibly to individual peculiarities
in thickness of cornea and in fixity of adjoining conjunctiva.
As a result the section may come to lie in part distinctly within
the corneal margin, or, on the other hand, it may be too deep,”
including a conjunctival flap from the very beginning of the
incision, especially on the nasal side. It is only with a chroni-
cally inflamed conjunctiva, perhaps insufficiently treated, and
possibly still containing pathogenic bacteria, that one desires
a very complete conjunctival flap, as a special precaution

* The incision frequently encroaches rather more on the over-
lapping sclera at the summit of the incision than at the side. This
is necessitated by the formation of the conjunctival flap above.

3
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against infection of the eye. Blood from under such a flap
rapidly finds its way into the anterior chamber, and requires to
be repeatedly washed away. In any case it is very difficult to
regulate exactly the extent of a conjunctival flap.

Any considerable alteration in the plane or direction of the
blade as it passes through the anterior chamber, or partial
withdrawal to release the point caught in the iris,* is likely to
cause premature escape of aqueous, bringing the iris forward to
be cut by the knife. But the site of the counterpuncture must
be always carefully judged, and corrected once or twice if
necessary. It must be borne in mind that there is absolutely
no occasion for hurry in making the incision until the aqueous
begins to flow, which is ordinarily on completion of the counter-
puncture. At this early stage of the cutting, delay brings for-
ward the iris in front of the knife, especially when the anterior
chamber is already shallow, or if the eye be pressed upon by
the fixation forceps. Delay may be due to movements of the
eyes, restrained, but not entirely prevented, by the forceps, or
to spasm of the orbicularis, or to tearing of the conjunctiva by
the forceps, or to bluntness of the knife. With the object of
keeping in the aqueous as long as possible, the pressure of the
knife-edge is not relaxed between the early sawing movements ;
the lips of the wound are thus kept tense and in apposition.
Early loss of aqueous is not of great consequence except in that
it renders the completion of the incision a little painful, and an
iridectomy thus made with the knife is either larger than re-
quired, or incomplete and irregular, leaving the pupillary zone
of iris uncut. Sometimes the iris is not actually cut by the
knife, but scraped and rubbed by it. This necessitates an iri-
dectomy where a * simple extraction ' had been contemplated.

Bold sweeps of the knife, to utilize the greater part of the
blade in cutting, are avoided in most cases, because, except with
eyes unusually prominent or exceptionally well turned down.
wards, it is difficult to be sure that the blade is not touching the
stumps of the outer eyelashes, or the point pricking the inner

* In operating upon an eye with very shallow anterior chamber,

the point of the knife is apt to catch in the iris. If only a minute
strand of tissue be taken up, it may be disregarded. In other cases
the iris may be torn away at its base, unless the knife be disengaged
by partial withdrawal.
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end of the upper lid or the nose, while one’s attention is given
up to cornea and iris. No portion of the blade that has once
touched the lid margin should be allowed to enter the corneal
wound. When there is a much contracted palpebral aperture
from former trachoma, it may be impossible to avoid touching
the upper lid-border in completing the section, however well
behaved the patient may be. In three instances I have had to
divide the outer canthus (with scissors at the time of the
cataract extraction) to get room for the play of the knife.
The conjunctival fornices may be also much contracted by
scarring ; the scanty conjunctiva may be so stretched with the
speculum as to fix the eyeball and prevent free rotation down-
wards, and to render it impossible to seize the tense ocular
membrane with the fixation forceps. These difficulties make
one very dependent on the correct behaviour* of the patient.
With a very contracted conjunctiva it is often better to dispense
with the speculum. Fuller rotation of the globe downwards is
possible when the upper lid is elevated by a retractor, and the
lower lid depressed by an assistant’s finger.

In any case where a portion of the blade has become soiled
by contact with eyelashes or lid-margin, a most helpful practice
is to combine a rocking motion with the ordinary sawing move-
ment of the knife; the incision can be completed by very short
thrusts up and inwards, and withdrawals up and outwards.

The depth of the corneal flap need not be absolutely fixed ;
a rather smaller opening suffices for lenses with soft or fluid
cortex, But the guniding principle must be firm in one's mind
that too small an incision is much more harmful than too large
a one. Provided the flap does not in the least exceed the semi-
circle it will be sufficiently well nourished, and safe. (See
remarks on the 3-millimetre flap in Chapter III.)

It is especially in eyes with shallow anterior chambers that
beginners are apt to ‘split the cornea’ for a considerable dis-
tance in making the puncture; they may fail to notice the lack
of the mobility and of the lustre of the blade which indicate its

One of my patients with very contracted conjunctiva became

unsteady and excited at the close of the operation. The globe was
so anchored to the lids that movements of the eye pulled the wound
open, and ruptured the zonule. Vitreous poured out of the wound,
and the flow was even repeated next day at the first dressing. The
eyeball shrank afterwards, in consequence.

3—2
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entrance into the anterior chamber. The inner opening may
thus be quite small compared with the surface dimensions of
the flap.

[t remains only to notice the rather humiliating contretemps
of finding that one has introduced the knife with its cutting
edge downwards, necessitating the postponement of the opera-
tion for a day or two,

The speculum is now at once raised by the assistant,
and ever afterwards kept elevated as steadily as possible
if there is the least tendency to spasm of the orbicularis.
If any blood finds its way into the anterior chamber from
under the conjunctival flap, it should be washed out
before it has time to clot, and the conjunctival flap may
be turned down over the cornea to prevent refilling of
the chamber.

The nozzle of the irrigator should usually be passed into the
anterior chamber by the surgeon laterally, and not at the summit

of the wound, since uncontrolled movements of the eyes are
practically always upwards.

THE IRIDECTOMY is easily made in quiet patients,
with the eye turned down. The iris forceps held in the
left hand are introduced closed at the summit of the
wound. They are opened just enough to take a small
hold of the iris a little nearer to its pupillary margin
than to its base; and the fold of iris, slowly drawn out,
is snipped off with the scissors resting on the wound, the
blades pointing directly upwards at right angles to the
line of the wound. Both hands are firmly supported on
the patient’s face. No more iris is cut away than is
necessary to include the pupillary margin. In this way
as little as possible of the sphincter is removed ; this is
one of the chief safeguards against subsequent prolapse
or incarceration in the wound.

The conjunctival flap is rather in the way. Either it may
be turned down over the cornea before the iris forceps are
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introduced, in which case it may debar one from seeing the
points of the forceps as they grip the iris. Or the flap may be
lightly pushed aside from the drawn-out iris with the points of
the scissors just before cutting. Or if it is an extensive flap,
a little of it may be cut away with the iris. If the con-
junctival flap turns out to be deficient on either or both sides,
while at the same time the pupil tends to elongate, and the iris
to slip out of the wound, somewhat obliquely, and if perhaps
also the patient tends to jerk the eye upwards, it may be con-
venient and permissible to perform the iridectomy a little to one
side instead of straight upwards.

In attempting to remove as little of the sphincter as possible,
one is very apt to buttonhole the iris, leaving a band of tissue
separating the coloboma from the pupil. This is more likely
to happen if the iris prolapses on completion of the corneal
section, as occasionally happens ; the iris is then likely to be
seized too near its base. The bridge of undivided tissue, if
very narrow, often gives way under the pressure of soft cortex
as soon as the capsulotomy is done. Otherwise it may be
hooked out of the wound for division on the point of the
cystotome ; or if this prove awkward, a Tyrrell's hook, rapidly
sterilized in the flame, may be introduced to pull it out.

The presence of posterior synechiz does not alter the pro-
cedure to any extent. In order to tear away an adhesion, the
iris 1s seized as close to it as possible. Associated pupillary
membrane may necessitate capsular extraction, at the time (see
p. 105) or later; but very often lateral displacement of the
opaque tissue is sufficient,

Except with very quiet patients it is desirable that the assistant
should fix the eyeball with forceps while the iridectomy i1s being
made. In operating on the right eye he can do this with his
right hand, while elevating the speculum with his left, and yet
not be at all in the way of the surgeon. But in reversing the
process for the left eye, an inexpert assistant may be able to
accomplish very little with the forceps in his left hand, and so
must use his right hand alone, either for fixation or to keep
the speculum raised, according to the needs of the individual
case. Very rarely a sudden roll upwards of the eye, while the
iris is held by forceps, may tear the upper portion of iris away
from its base ; this necessitates a large excision.
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Both the seizure of the iris and its section are often a little
painful. It may prove advisable to instil a little more cocaine,
and to wait for a minute or two with the speculum removed, in
order to render the iridectomy painless. It is now and from
this time onwards that the patient’s self-control may evaporate
largely, and fixation downwards be difficult to sustain. Very
much, however, may be done in quieting the patient by a few
words of encouragement. Should he perchance become un-
controllable, it may be wise for the remainder of the operation
to dispense with the speculum, and to make use of a Desmarres’
lid-retractor for the upper lid, and the assistant’s finger to
depress the lower lid.

It is somewhat surprising that the section of the healthy iris
should give rise to no hamorrhage. One reads of bleeding
from the iris, but, except in complicated cases, one practically
never sees it : the blood which fills the anterior chamber comes
almost always from subconjunctival vessels. Dr. Powell tells
me that he frequently had hemorrhage from iris in cases where
he had instilled eserine before operation.

THE CAPSULOTOMY consists ordinarily in a
simple long central vertical incision of the anterior
capsule, made with a Graefe's cystotome, passed down,
with its point sideways, distinctly beyond the lower edge
of the pupil, between the iris and the lens. Any attempt
at a T-shaped or V-shaped opening of the transparent
elastic capsule means simply a widening of the opening
first made.

The eye may, or may not, be held by the assistant with
fixation forceps. The cystotome, grasped in the surgeon's
right hand, may be steadied against his left forefinger. If
there appears to be any chance of the eye rolling upwards, the
cystotome is best entered horizontally from the side—from the
nasal side in operating on the left eye, from the temporal side
on the right eye.

The tooth in some cystotomes is made longer than necessary.
Such a point should be directed obliquely, instead of straight
backwards, in cutting the capsule; otherwise, when there is
but little soft cortex, as in hypersclerotic lenses and in some



DESCRIPTION OF THE OPERATION 30

over-ripe cataracts, the pressure of the cystotome may tend to
dislocate the lens backwards, or its point may stick in the firm
lens-substance, and so pull the lens upwards with the movement
of the cystotome. These displacements are much more likely
to be produced if the cystotome be used upon a lens hidden by
blood in the anterior chamber ; especially, therefore, in operating
with a conjunctival flap and without an irrigator., If the point
of the cystotome be buried in a layer of blood lying in the
anterior chamber, the chance of accidents is much increased
by the surgeon being unable to see whether the capsule has
been perforated or not.

For the management of the opaque capsule of distinctly over-
ripe cataract see Chapter III. When the capsule is but slightly
thickened and toughened by attached cellular proliferations, a
blunt-pointed cystotome may catch in it and pull it about instead
of cutting it. The consequent tearing of the zonule below is
not always a disadvantage (see pp. 70 and 71). There may be
no displacement of vitreous, even when pressure is applied for
expulsion of the lens.

THE DELIVERY OF THE LENS is accomplished
thus: The conjunctiva below the cornea is seized with
the fixation forceps held in the surgeon’s left hand, and
the globe is pulled downwards, with a little pressure
backwards, until the wound gapes. The edge of the
tortoise-shell spoon is then laid on the lower edge of the
cornea and pressure backwards gradually applied and
the forceps removed. To assist in the movement of the
lens upwards the spoon pressure should be alternately
towards its end and along its curve, but the spoon should
not, as a rule, follow the lens upwards till the latter has
fully entered the wound. In this way one secures that
the cortex shall move up with the nucleus, and be
evacuated with it* as much as possible. \When the lens

* This is particularly important if the cataract be not fully ripe.
Sticky cortex left in the lower periphery, after escape of the bulk of
the lens, is very difficult to dislodge.
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is half out of the wound the forceps are held ready behind
it, to push it to one side if the eyeball should roll upwards.
Any remaining cortex is usually easily washed out by the
surgeon with the irrigator, unless it is unripe. Ribbons
of soft cortex may be left extending in from the periphery,
which may resist moderate efforts at displacement with
the stream from the irrigator. These refractory sectors
may be started on their way by light intermittent jerky
pressure with the back of the spoon on the margin of
cornea* nearest to them ; once they have begun to move
they are easily washed away. But a few narrow thin
bits left in the periphery are not of great consequence.
If extraction of a very unripe cataract with transparent
cortex has been attempted, and a quantity of cortical
matter left, prolonged attempts should not be made to
remove this sticky substance. One must depend on
rapid dilatation of the pupil afterwards, leaving the
matter to be absorbed. It cannot be too strongly in-
sisted upon that pressure and manipulation for the
evacuation of lens or cortex need never be other than
very gentle, if properly directed, and if the sources of
difficulty are sought out. Heavier pressure for unripe
cortex 1s much more likely to rupture the zonule or
posterior capsule than to move lens-remnants that have
resisted lighter efforts.
The delivery of the lens should ordinarily be the slowest part
of the operation, but a few lenses with soft cortex and small
nuclei are pressed out quite independently of the surgeon,

apparently by elastic sclerotic or by the tension of the external
muscles of the eye.+ And on rare occasions the operation may

* Pressure may thus be made over the site of the wound without
danger of the spoon slipping within it, on movement of the eye, if
the extremity of the spoon be kept pointing upwards, and its shaft
lying over the centre of the cornea,

t I have seen this unaided expulsion of the lens more particularly
in fairly young, stout persons, with good muscular tone, whose eye-
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be finished in a very undesirable fashion, either on completion
of the section or of the iridectomy, by sudden spasm of the eye-
lids forcing out the lens in its capsule, generally with more or
less vitreous.

Cortex which is exceptionally slow of absorption is the
cream-coloured, consistent, equatorial ring of the typical over-
ripe, disc-shaped cataract ; but this is almost never left behind,
except when there is escape of vitreous.

Difficulties in expelling the Lens.—Leaving out of con-
sideration difficulties from too small a corneal section, which
should never be experienced, and those arising from definite
over-ripeness of the cataract (dealt with later), there are
occasional instances where the lens does not enter the wound
as one expects.

(1) At times, especially if working without an irrigator, and
with the point of the cystotome buried in blood, the capsule,
perhaps a little tough, may have been opened insufficiently or not
at all. The iens perhaps moves a little on pressure, and then
stops. A second introduction of the cystotome sets matters
right.

(2) On other rare occasions the wound opens at once, and
the lens follows the covnea forward and appears fo stick to it, refus-
ing to move upwards. The lens is small, thin, and discoid, and
its anterior surface appears to become closely fitted into
the curve of the posterior surface of the cornea, with no air-
space at any part; and the small size of the lens prevents a
purchase being got readily upon it with the pressure of the
spoon. The sharp edge of the lens can be seen, and behind it
the vitreous, restrained by the stretched suspensory ligament,
when pressure is put on the eyeball below. Care must be taken
not to cause the wound to gape much, for fear of rupture of the
zonule, The tortoise-shell spoon, instead of simply pressing
backwards, must coax the lens upwards, following it on the
cornea.

(3) Then there are the cases where the lens has been pulled
upwards by the cystotome, so that its upper margin lies beliind

lids could be but little elevated by the speculum from the globe. It
seems likely that the tension of the external muscles of the eye was
the chief agent in pressing forward the lens and suspensory ligament
in these patients.
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the upper lip of the wound. On pressure being applied the cornea
may bulge forward unevenly and quite independently of the
lens, which remains fixed. As soon as the nature of the
trouble is recognised, it is a simple matter to push the lens
down into its place with the cystotome, and afterwards to
depress the upper lip of the wound with the curette, while the
edge of the lens is tilted forwards by spoon-pressure on the
lower third of the cornea. Without this reposition, the origin
of the difficulty being unrecognised, an attempt at introduction
of the vectis behind the lens may cause the latter to revolve on
its horizontal axis, the lower edge coming forwards and up-
wards to escape first, and there is likely to be loss of vitreous.

(4) Cases where difficulty is experienced owing to early
rupture of zonule are divisible into two groups: (a) Where the
lens has been a little depressed by the cystotome, the upper
lip of the wound must be pressed back by the vectis; a light
application of the tortoise-shell spoon in the ordinary way may
then possibly cause the lens to pass upwards and forwards,
with little or no escape of vitreous. Otherwise the vectis must
be passed down behind the lens to pull it out, care being taken
that the part of the instrument that enters the eye does not
touch the upper lid or lashes. (b) Rarely the pressure of the
knife in completing the section with an empty anterior chamber
may have been such as to rupture the suspensory ligament
above. If vitreous tends to protrude only when pressure is
put upon the eye, capsulotomy may still be carefully attempted,
and ordinary expression aimed at, because a scoop-extraction of
the lens in its capsule, which is still held by the suspensory
ligament below, is practically certain to entail loss of
vitreous.

(5) Occasionally for some reason, as for further instillation
of cocaine in the eye of a restive patient, there is a break in the
proceedings after the completion of the section, the speculum
being removed. After quite a short interval, the comjunctival
flap may be found glued down by blood-clot sufficiently to present
an obstacle to the easy expression of the lens, and may require
to be lifted up by the fixation forceps.

Vitreous Escape in ordinary extraction, without removal
of capsule, may be due to fault of the patient or of the
operator, or of neither. The largest losses are commonly the
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result of sudden spasm of the orbicularis in frightened patients,
forcing the speculum down on to the globe. Even here the
surgeon must accept some responsibility for the accident, since
the behaviour of nervous patients at the operation may be
sensibly modified by a little preliminary training, as well as by
the surgeon's personal influence at the time. More often the
accident is due to ill-advised pressure with the cystotome, or
during the delivery of lens or cortical matter ; or it may be due
to special difficulties connected with over-ripeness of the cataract
(see Chapter III.). It is predisposed to by a deep counter-
puncture, necessitating too peripheral an incision and consequent
loss of the support afforded to the suspensory ligament by the
peripheral strip of cornea and by the sclerotic. It is tempting
often to shelve the blame on to * fluid vitreous,’ but the excuse
is inadmissible, except in some of the cataracts of young
people,® or unless there is definite presumption of disease
afforded by high myopia, inactive pupil, etc.

If it happens before the lens s ouf, it is a serious accident,
necessitating the introduction of a vectis or scoop for the delivery
of the lens. In rare instances this fails, the lens passing down
into the vitreous. Once this failure happened to me in the case
of a child, and once in an adult, the nucleus only in this case
being thus lost, and fair vision resulting after a subsequent
capsulotomy.

If, as is more common, the vitreous follows the lens, the chief
immediate disadvantage is that little or no attempt can be
made to remove cortex. The wound may remain distended
by a prolapse of consistent vitreous, which can be cut with
scissors ; or, on the other hand, the corneal and conjunctival
flap, after larger losses, may tend to fall in and be displaced
under the sclerotic. Ewvery movement of the eye is liable to
force out more vitreous, so that only a very incomplete con-
junctival toilet can, as a rule, be performed, and the two eyes
must be bandaged up quickly, after seeing that the lips of the
wound are as nearly adjusted as possible.

The wound may at times gape from hernia, or prolapse of

* Twice in children and once in a woman of twenty years,
among our operations, the zonule gave way, and escape of fluid
vitreous occurred on completion of the section, made in two cases by
a Graefe's knife, and in the third by a keratome for linear extraction.
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vitreous, without actual loss. A narrow incarceration, covered
with conjunctival flap, may be left to recede of itself; but a
wide prolapse of consistent material needs partial excision, or
expression after puncture.

Rarely after an ordinary uneventful operation, the wound at
the first dressing may be found distended, and the upper part of
the cornea bent forward, by vitreous. Or, after a perfectly
satisfactory extraction of the lens within its capsule (see Chapter
I11.), the pupil may next day afford evidence (see below) of
considerable loss of vitreous. From these rare evidences it
may be assumed that other losses sometimes occur after opera-
tion, from spasm of the lids, or from the pressure of too tight a
bandage, without ever being detected.

The Consequences of Loss of Vitreous. —In most cases there
is next day no longer any evidence of the mischance ; the healing
goes on normally, and the consequences are nil. Very occasion-
ally the wound remains open, with vitreous incarcerated in it.
Though this slowly shrinks, great astigmatism is left, with a
certain liability to bacterial invasion of the eye at any time.
In other cases this invasion takes place quite early. There
is little doubt that a wound occupied by vitreous is more prone
to infection* than the ordinary closed incision, more or less pro-
tected by conjunctival flap. When the wound heals normally,
sight may by chance be directly obscured by cortex left em-
bedded in vitreous and unabsorbed. Another fairly frequent
effect is displacement of the iris. In slight losses the iris tends
to lie in the wound incarcerated or prolapsed. ILarge escapes
may lead to a curious and characteristic great enlargement and
distortion of pupil, which is the same whether an iridectomy
has been performed or not. At the first glance one might think
an enormous iridectomy had been done. The upper half of
the iris has disappeared, retracted behind the scleral margin,
and can only be seen, narrow, thin, and atrophic, by oblique
illumination. Eserine has no effect on it. The pupillary
margin of the lower half of iris arches across, slightly curved,
somewhere about the middle of the cornea, to disappear at
either end behind the sclera.  This distortion of pupil,t in my

* See Indian Medical Gazette, xxxv1. 210.

t This not very uncommon result of large loss of vitreous appears
to have attracted little or no attention hitherto. Pope refers to it
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experience a certain sign of large loss of vitreous, makes one
fear for the stability of such an eye, lest at any time detachment
of retina should come on. This is the great cause of loss of
vision after considerable evacuation of vitreous, but there are
no statistics available to enable one to judge of the frequency
of its occurrence, either soon after the operation or later.

Vitreous escape may rarely be the first indication of expulsive
hzmorrhage from the fundus, entailing loss of the eye.

Among 1,741 extractions of all kinds, except *linears,’ at the
Cowasjee Jehangir Hospital from January 1, 1900, to March 31,
1903, there were seventy-nine vitreous losses—i.¢., about 44 per
cent. Probably more than half of these losses were in operating
upon complicated or over-ripe cataracts.

Sometimes after expulsion of the lens the wound remains
a little open. This may indicate a tendency to prolapse of
vitreous. But more commonly it is due to the action of the
speculum, improperly supported, held in such a way as to allow
some portion of the stretched upper lid to press on the eye.
The outer portion of the lid-margin beyond the blade of the
speculum may sometimes be seen to rest on the globe, and a
slight movement of the speculum outwards relieves the con-
dition, At other times bringing the upper blade of the instru-
ment, together with the upper lid, a little further forwards is
required to properly adjust the lips of the wound.

On the other hand, in old people the inelastic sclerotic may
fail to contract on the reduced contents of the globe, the cornea
consequently falling backwards to form a deep cut, after
evacuation of the lens. Any cortex left is but little influenced
by pressure applied to the eye, and for its removal depends
almost solely upon irrigation, the excess of saline fluid being

in the Indian Medical Gazette for June, 1gor, without apparently
realizing the exact condition. Treacher Collins has described a
similar result from a concussion injury, and in the Practitioner for
September, 19oz, mentions it in connection with the very rare
‘ retroflexion’ or *inversion ' of iris. It is difficult to understand
why the retraction and atrophy of iris should be so sharply limited
to its upper half. The iris does not seem to be bent backwards at
all, as seen by following its pupillary margin (with focal illumina-
tmnj at the sides, where it joins the lower comparatn ely unaffected
portion. Even the lower matgin of the pupil may not react at all
to light, suggesting the presence of vitreous in the pupil.
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afterwards expressed from the anterior chamber. The lens is
generally of the purely shrinking variety, with rather deep
anterior chamber, and the broken ring of socapy cortex is
quickly washed away. These eyes contrast well with those
mentioned in the footnote to p. 40.

Using a conjunctival flap regularly, I have given up the
rough visual test of asking the patient to count fingers at the
close of the operation, looking through a lens, because of the
frequency with which the sight is obscured by blood in the
anterior chamber. The test affords no information with regard
to capsule or lens remnants that may not be got from inspection
in a good light, except in operating on very unripe cataracts,
when possibly transparent cortex, not readily seen, may be
left.

Rarely one finds, after extracting a cataract of the shrinking
type, possibly unripe, that there is a faint eenfral opacity left on
the posterior capsule, diffuse or in the form of an indistinct ring.
I have always, when I have met with it, punctured this opaque
capsule with the cystotome, There has never been a large
escape of vitreous, and seldom any at all,

TOILET OQF THE EYE?™

The pillars of the coloboma are pushed together by
the curette introduced into the wound at either side;
this serves also to reduce any possible entanglement
of transparent capsule between the lips of the wound.
Blood-clot adherent to the wound may be removed
with iris forceps; but any blood now collecting in the
anterior chamber 1s left to be absorbed. The con-
junctival flap is then smoothed out, and the speculum
removed. With the lower lid firmly depressed by the
assistant, the surgeon gently passes the curette over the
whole of the conjunctiva of both lids, to remove any

* The evacuation of cortex is ordinarily included as part of the
‘ toilet of the eye,” but it seems better placed with the delivery
of the lens.
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mucus that may have accumulated during the operation,
while the conjunctival sac is washed out by the irrigator.

The curette used in this way often produces rather a sore
feeling, and care has to be taken not to occasion contraction
of the orbicularis. The lower lid is especially looked after,
because its pressure on the eyeball must tend to lever the
wound open, whereas spasm of the upper lid tends rather to
close it. The eyelashes of the upper lid are seized to raise the
lid for the passage beneath it of the curette, the patient look-
ing downwards. I have never known any accident from this
cleansing of the conjunctiva. The curve of the curette is kept
forward, so that the point of the instrument cannot by chance
enter the wound in the eyeball.

THE DRESSING AND AFTER-TREATMENT.

The eyelids are gently closed by the surgeon, and
covered with a pad of dry boric wool on a layer of
gauze, and the pad is fixed by a simple bandage. A
shield is applied over all.

The patient is not told to close his eyes himself at the end of
the operation ; he is apt to do it much too vigorously. Except
in special cases, as after vitreous escape or when iridectomy
has not been performed (see later), the fellow-eye is not band-
aged, but is simply covered with a piece of lint hanging down
overit. Various methods of bandaging have been tried, but the
simplest has suited us best, as it is neither easily removed nor
readily displaced by the patient, and aids in the fixation of the
shield. We employ an ordinary calico bandage, 3 inches broad,
long enough (2 yards) to go thrice around the head ; the first and
third turns pass over the forehead firmly, the middle one alone
goes below the ear and over the eye, and is not drawn tightly.
Calico is selected as the cheapest, not the most suitable material.
Where conjunctival irritation from perchloride is rather marked,
keeping the bandage and underlying pad moist, by dropping
boracic lotion every few hours for the first day or two, is
grateful to the patient and tends to limit the reaction; but
the pad of absorbent wool is not moistened before it is applied
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to the eye, because its elasticity in the dry state is required
to control and distribute the pressure of the bandage when
applied. For a shield a broad open wire cover is used over
both eyes, fixed by tapes around the head, and also by safety-
pins to the bandage. It would be simpler and cooler to sub-
stitute strapping for the bandage, to fix both pad and
shield, if the patients could be depended upon to leave them
in place.

The patient is carried to bed on a stretcher, if the
operation has not been performed on his bed. He must
expect a little soreness of the eye for a few hours. It
has been our practice to keep the eye bandaged for five
days, or even longer when the healing has been com-
plicated. But every day the coverings are removed for
inspection of the eye and for washing of the lids. Itis
most important to examine the condition of iris and pupil
with focal illumination* the day after operation. It isonly
thus that the effects of reaction to traumatism can be
rendered transient and innocuous, and the onset of iritis
regularly and systematically controlled. In few of our
cases is atropine entirely withheld, and in a fair number
the question to be determined for the first few days is
how much atropine the patient can stand, rather than
how much is required (see pp. 76 and 77).

The patient is ordinarily enjoined to lie only on his back and
on the side away from the eye operated upon; he is kept re-
cumbent for a couple of days. DBut for special reasons, as in
severe chronic bronchitis or in very old people, the sitting or
semi-recumbent attitude may be maintained from the beginning.
There should be no muscular effort made, as in rising un-
assisted from the bed, and no straining at stool. The diet
should be soft, requiring no chewing, as long as the bandage is
in place.

.

* Such light as is given by Priestley Smith’s candle lamp is not
sufficient : it must be focussed with a separate lens, as in the ordi-
nary dark room examination,
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The light in the room is kept rather dim. This is preferred
to ordinary daylight by the patients, and is only reasonable
where so many pass through at least the earliest stages of iritis;
while the depressing mental influence of a very dark room is
avoided. After the bandage is taken off, a large shade is worn
for protection both against injury and against light. And on
discharge from hospital, smoked glasses are worn as long as
any ciliary injection remains.

At the daily washing of the lid-margins, generally required
for the removal of mucus, possible ill-effects from spasm of the
orbicularis are avoided by keeping the lower lid pulled well

away from the eyeball.
Over two-thirds of our patients are discharged within a fort-

night ; more on the ninth and tenth days than on any other
days.

Ordinary patients are given plain spherical glasses on
discharge from hospital, if they have come from a dis-
tance; but they are warned not to wear them for some
time. When the patients can afford to buy better
spectacles, these are prescribed two months after
operation. After this period little further change is
expected in the degree of astigmatism which, often great
a few days after operation, diminishes gradually for some
weeks. The permanent vertical flattening of cornea
left by our operations varies usually from mil to 3 or
4 dioptres. The axis of the correcting cylinder is given
quickly and accurately by the astigmometer ; it is usually
¢ parallel to a line joining the points of puncture and
counter - puncture.” The spherical correction —about
+ 10 to 12 D for distance, with + 4 or + 5 D added
for reading, in the previously emmetropic eye—with
any needful cylinder added, enables us to classify the
resulting visien by a commonly accepted standard. A
¢good’ result generally means V.A. % or upwards;
lower than this, but with ability to count fingers at
ten or more feet, is classed as ¢fair.’ Occasionally ¢ is

4
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obtained, but it appears to be more by luck than by
management.

Since the astigmatism is not fully neutralized by cylindrical
lenses, it is important to have as little of it as possible. It may
be enormous in some cases of prolapse of iris or vitreous, In
uncomplicated healing it appears to be due to over.riding of
the corneal flap. 1t is less marked with a scleral incision and
conjunctival flap than with a purely corneal incision ; the less
peripheral the section, the stronger the astigmatism (Majewski,
Annales d'Oculistique, cxxvi. gg). And probably the size of the
wound influences the degree of flattening.

If the fellow-eye still have good vision, no glass is
given for the eye operated upon, because the two eyes
—the one with accommodation, the other without—
cannot work together. Thus, the only immediate gain
is a return of the visual field to normal, with perhaps
the restoration of stereoscopic vision. If the vision of
the other eye be impaired by commencing cataract, the
result of careful correction of the two eyes must decide
which shall be used for fine work. WWhere the other eye
has been lost from any cause, the spectacle frame is
often made reversible, to hold both a distance lens and
a reading lens.



PLEATE T.

e M | oonm mang
—_—— e s LGN

"
——

L= —

GRAEFE'S CATARACT KNIFE.

GrAEFE'S KNIFE, OLD anp WoRN

CutTIiNG NEEDLE Bowman's Stop-NEEDLE

Dawy BA0L
LPMDDN

TyrreLL's Iris Hook.

CURETTE.

== |':Imm"
C N

TavLOR'S VECTIS.

Plates 1. te I11., to face p. 50.






PLATE II.

SPECULUM.

AL

piin DATE
o Gl B

GRAEFE's BENT CysTtoTOoMES, RIGHT AND LEFT.

DEsMARRES' Lip RETRACTOR.






PLATE III.

ELBEOWED SCISSORS.

STRAIGHT SCISSORS.

ROOMGT GoME Mmoo

e —

i

= e
s

_ Ir1s FORCEPS.






CHAPTER 111

DISCUSSION OF OPERATIVE TECHNIQUE
AND OF ALTERNATIVE PROCEDURES

Antisepsis—The Corneal Section—Preliminary Iridectomy—The
*Simple’ Operation, without Iridectomy—Capsulotomy—The
Evacuation of Cortex—Over-ripe Cataracts—The Open Treat-
ment of Wounds,

ANTISEPSIS by irrigation with antiseptic fluids is
rather out of fashion at the present moment. It has been
shown that immediately after the use of these solutions
the conjunctival sac may be by no means freed of living
bacteria, and the reduction in their numbers may be
scarcely greater than can be effected by mechanical
cleansing with normal saline. Hence the conclusion
that antiseptics are useless and harmful, because
irritating—a conclusion which conflicts with the slowly
accumulating, but as yet ill-formulated and dis-
jointed clinical evidence of the value of antiseptics in
reducing the number of grave infections after operations.
The fallacy lies in overlooking the detail that a little
time is required for the action of the antiseptic solutions ;
they do not ordinarily kill the micro-organisms, but
assist in theitr vemoval, Strong perchloride, in virtue of its
writating and coagulating properties, produces in normal
and nearly normal membranes a rapid secretion of
mucus, with shedding of the superficial epithelium, so
L 5F 1 4—2
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that after the ten-minutes’ cocaine interval the accumu-
lated result is ordinarily seen in readily removable flakes
of mucus lying in the fornices, with possibly a trace of
membrane formation over the tarsi. Here we have an
obvious explanation, on the one hand, of the way in
which micro-organisms may be protected against the
germicide action of the lotion, being embedded in this
mucus, and, on the other hand, of a ready means of
removal of the organisms, by simply washing away this
accumulation. Even if the mucus be not removed, it
must ordinarily debar the surface organisms from access
to the wound, by imprisoning them. In thickened and
roughened or scarred conjunctivae, the formation of
mucus may be very scanty or altogether wanting;
possibly here the antiseptic is able to attack the microbes
directly.

I have never carried out any series of bacteriological observa-
tions to test the sterility of conjunctiva thus treated. However,
1in a few cases of active trachoma lately, at an interval after very
free perchloride irrigation, I have found expressed follicular
material to be quite sterile, whereas ordinarily it is always con-
taminated with surface organisms. On the other hand, that the
quantity of perchloride used in our cataract operations may be
sometimes insufficient to clear away all the organisms has been
indicated by a slight perceptible liability for prolapse of iris or
of vitreous to be complicated with irido-cyclitis. The clearance,
possibly sufficient for the healing of well-adjusted wounds, was
not always complete enough for the protection of wounds con-
taining prolapsed iris or vitreous.*

Whether this explanation be true or not, there is no
doubt of the clinical fact of the protection afforded by
strong perchloride, used as already described. My own
statistics of operations performed at the Cowasjee

* See Indian Medical Gazetie, xxxvi. 210.
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Jehangir Hospital* up to the end of January, 1gor,
published in the Indian Medical Gazette for June, 1901,
sum up thus:

1. With 1 in 3,000 sublimate lotion freely used there
was a series of 497 extractions completely exempt from
grave infection.

2. With the same fluid rather more sparingly applied,
in 578 extractions there were—besides two severe late
inflammations, with no bearing on the question at issue
—three grave primary infections, irido-cyclitis ending in
atrophy of the globe.

3. Where not only the quantity, but in most instances
the strength also, of the antiseptic was reduced, pan-
ophthalmitis followed thrice in 349 operations, and there
were seven closed pupils from iritis or irido-cyclitis. (It
was thought probable, however, that some of these
occlusions might have been prevented by a freer and
earlier use of atropine.) |

Since the above date the strong sublimate lotion has
been used more freely and regularly after the cocaine
instillation, in the cases where a sufficient formation
of mucus had not followed from the routine irrigation
before the cocaine period. Thus more accurate adapta-
tion to the needs of individual eyes has been secured.
And the results have been sufficiently gratifying. Up
to the end of March, 1903, 1,172 operations have been
performed. There has been but one suppuration,} and I
think I am right in saying there has been no infective
iritis or irido-cyclitis severe enough to have resisted

*# Operations in private practice cannot be added, as no definite
record of them has been kept.

t There has never been a suppuration among my private opera-
tions, and very little iritis.
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energetic treatment. The only cases qualifying this
statement are here given:

The one suppuration occurred during my absence on short
leave, in an eye operated upon the day before my departure.

The hospital assistant did not realize that anything was
seriously wrong with the eye for four days after operation ; the

bandage had come away during the preceding night. The eye
had never been examined by focal illumination, as it should
have been. There may have been infective inflammation from
the beginning, at first controllable, but insufficiently treated
until it had developed too far.

One patient had lost the use of her eye from neglected irido-
cyclitis ten months after operation. On discharge from hospital
twenty-six days after operation the vision was ; with a spherical
lens, and the presence of active mischief was unsuspected.
There is every reason to suppose that, had the eye been pro-
perly cared for afterwards, the final result would have been
good.

Another eye was lost from acute infective inflammation nine
and a half months after operation, a late result of large prolapse
of iris.

There were three eyes in which iritis helped to reduce vision
to moving bodies only ; but they were complicated cases, and
the iritis presumably not infective. In one a very unripe
cataract was extracted, partly for the cure of chronic glaucoma
present, which had only been temporarily relieved by an
iridectomy. A good deal of soft lens-matter was left in con.
tact with the iris, keeping up irritation. Nearly a month after
the operation catarrhal conjunctivitis attacked both eyes, asso-
ciated with the presence of small bacilli—probably Weeks'.
This appeared to add to the chronic iritic inflammation, and
a small hypopyon was seen for a week. After the eye had
quieted down an opening was made in the membrane then
occluding the pupil and coloboma, but the vision was not im-
proved thereby. It was thought that the tension was still
slightly raised.

In the second case the nucleus of the lens was lost in the
vitreous. The pupil and coloboma became occupied by thin
membrane, which was divided three and a half months after
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operation, restoring the vision to fingers at 12 feet with
+12 D.

In the third case, referred to on p. g6, acute glaucoma set in
two days after operation from * exclusion of the pupil,’ brought
on by the irritation of creamy lens-débris left behind the
iris. Treatment was not sufficiently prompt, nor sufficiently
prolonged ; and, though the patient went out of hospital thirty-
nine days after operation seeing fingers at 12 feet with + 12 D,
she came back a month later with the eye soft and pupil
occluded.

This series of results is more encouraging than any
hitherto published, on account of its length, and because
it includes the less intense infections together with sup-
purations. A run of 100 successful operations must be
looked upon nowadays as an insufficient recommendation
of any particular method, since 1 per cent. of grave infec-
tion is exactly 1 per cent. beyond the permissible, and
the fate that afflicts us with casualties distributes them
by no means evenly. My figures must be accepted as
irrefutable evidence of the value of perchloride lotion,
especially in dealing with chronically inflamed con-
junctivee. The one suppuration has but little bearing
on the question, from the circumstances connected with
it. Excluding this case, the evidence is very strong that
perchloride, properly used, should enable one to go on
operating indefinitely without meeting with infective
inflammation too severe to be controlled by treatment.

The drawback—Dbut not a serious one—to the use of
the strong lotion lies in the difficulty in graduating
correctly the quantity required in each case, according to
the state of the conjunctiva. Many surgeons are alarmed
by the temporary conjunctival reaction induced by over-
free use of the perchloride. It should be scarcely necessary
to remark that the conjunctival irritation 1s in itself of
absolutely no moment whatever. What is of some
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slight importance is the fact that the reaction, if ex-
cessive, may not be entirely confined to the surface, but
may spread in slight degree to the deeper tissues,
adding to the effects of the irritation of the iris by lens
remnants, etc. One must be prepared to instil atropine
a little more freely in the after-treatment than when no
antiseptic has been used.

A strong case is thus made out for vigorous routine
preliminary antiseptic irrigation of the conjunctiva in
Indian practice, where quite normal membranes are the
exception. But in Europe, where but few conjunctive
contain pathogenic organisms, and where trained assist-
ance is more generally available, ideal treatment would
appear to require the determination of the presence or
absence of dangerous microbes, and the limitation of
the irritating application accordingly. Sufficiently long
series of results of the strictly aseptic treatment of
apparently normal membranes are not yet available to
enable us to judge of its safety without the control of
previous bacteriological culture tests.

With some surgeons aseptic treatment of the conjunctiva
means swabbing with lint soaked in sterile salt lotion: with
others simple douching ; with others, again, no treatment at all.
Without attempting to discuss the matter, it may be borne
in mind that where no pathogenic organisms are present all
cleansing measures are superfluous; and in old days, before
antiseptic surgery was known, the percentage of eyes that
showed the effects of microbic invasion was not extremely
high.

Much trouble is taken by some surgeons to clean and disin-
fect the lid-margins and eyelashes. It seems better to recognise
as impracticable the complete removal of cocci from these
surfaces ; and to realize also that it is unnecessary, judging
from results, provided that contact of these surfaces with the
parts of the instruments that enter the wound is avoided.

For antiseptic conjunctival irrigation any one particular



OPERATIVE TECHNIQUE 57

strength of perchloride solution is not extolled as more suitable
than others. The effect varies nearly as much with the
quantity used as with its strength.

Daily antiseptic douching of a chronically inflamed con-
junctiva is often an effective remedy for the abnormal condition.
But, practised on a perfectly normal membrane, its irritant
effect must set up a slight conjunctivitis, very soon associated
with the presence of pathogenic cocci, as has been found after
Credé’s silver nitrate treatment of the conjunctiva of the newly
born.

A comparison of the conditions and surroundings of
our patients with those obtaining in some of the elabo-
rately fitted hospitals of Europe and America should
prove profitable. At the Cowasjee Jehangir Hospital
there is no operating theatre ; the operations are per-
formed in a room just cleared of the daily crowd of out-
patients, The windows of the room are widely open ;
this seems sufficient to render of no account the daily
soiling of floor, furniture, etc. But the conditions con-
trast well with the measures taken elsewhere to secure
pure (filtered) air and spotless surroundings. The
patients themselves are far from clean, and no extra-
ordinary effort is made, on admission, to clean even their
eyelids, which may never have known the application of
soap. Our attention is concentrated upon the conjunc-
tiva, and upon abnormal secretion from the Meibomian
glands, or rarely from the lachrymal sac, as the sole
sources of the infective bacteria that may, in a fairly
well guarded and correctly performed operation, possibly
find their way into the wound. The above-detailed
results certainly justify our practice. And a considera-
tion of the.conditions under which such exceptional
results have been obtained should help to eliminate the
useless and unnecessary from the elaborate array of
precautions thought needful, more particularly by some
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of the exponents of strictly aseptic treatment (sece, e.g,
McGillivray, Transactions of the Ophthalmological Society
of the United Kingdom, xviil. 320-338). An expendi-
ture of energy wide of the mark can only obscure,
and draw attention away from, the true seats of danger.
A well devised scheme must be based on a fairly definite
conception of the real sources of infection, limiting and
concentrating the measures taken. And it cannot be
claimed that more elaborate defensive precautions should
surround the completely aseptic methods than are
found necessary in our work. For our actual opera-
tions are really aseptic, since no antiseptic 1s used
during their performance. The preliminary washing of
the conjunctiva with perchloride corresponds only with
disinfection of the patient’s skin in general surgery.

THE CORNEAL SECTION perhaps most practised
at the present day corresponds exactly with the corneal
circumference on the surface of the globe. Dut if a con-
junctival flap is to be cut, the section must extend very
slightly into the sclerotic. Additional advantages of
encroaching upon this vascular tissue are (1) that healing
is directly aided and hastened thereby, and (2) the wound
is a trifle larger than a purely corneal opening, enabling
the lens to escape more easily.

A fairly extensive conjunctival flap, covering in the
wound and uniting with great rapidity, is of recognised

ralue after the operation in guarding against prolapse of
the iris, and against invasion by micro-organisms.* And
¢ delayed union’ of the wound is no longer met with.
The one serious drawback of the flap is bleeding into
the anterior chamber. This is so constant as to make

* 1t does not, of course, remove the chance of infection occurring
during operation.,
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the use of the irrigator an almost inseparable accom-
paniment. The more complete the flap, the more
troublesome the hamorrhage, so that, even with the
irrigator at hand, it is advisable to confine the flap to
the upper part of the wound, except in cases where
pathogenic organisms are particularly likely to be present
in the conjunctival sac. The fashioning of the con-
junctival flap need not entail any of the disadvantages of
a too peripheral incision.

A foo peripheral section involves (1) some liability to loss of
vitreous, from lack of support to the suspensory ligament and
hyaloid membrane, and (z) increased risk of subsequent pro-
lapse or incarceration of iris. With the latter must be included
its possibilities in the form of infective inflammations, with
sympathetic involvement of the fellow eye. Iritis and irido-
cyclitis have been attributed also to bruising and rubbing of
iris and ciliary body with the knife, but the effect of trauma-
tism has probably been exaggerated (see p. 78).

A corneal flap ending well within the corneal margin, made by
turning the edge of the knife forward, is preferred by some
surgeons for ‘simple’ extraction, without iridectomy, owing to
a reduced liability to prolapse of the iris. But the astigmatism
from the section is commonly greater, and adhesion of the iris
to the line of the wound seems more likely to lead to glaucoma
later. And the advantages of a conjunctival flap are, of
course, given up.

The unsuitability of the short 3-millimetre flap for the extrac-
tion of large lenses is now well recognised. Formerly surgeons
were inclined to keep the incision down to the lowest possible
limit, hoping thus to lessen the risks of sloughing of the cornea,
suppuration of the wound, and prolapse of iris. A truer un-
derstanding of the causes of the mishaps has taken away the
fear of a larger incision. Often the wound had to be enlarged
with difficulty by scissors, and there was much bruising of iris
and of the lips of the wound in squeezing out the lens; cortex
was more liable to be left behind ; and escape of vitreous was
mere common, owing to the amount of pressure required to
expel the lens.



60 PRACTICAL DETAILS OF CATARACT EXTRACTION

A downward section may occasionally have to be used to suit
an artificial pupil already made, or a congenital coloboma, or
possibly in a stupid patient, who cannot be got to turn his eye
down.

The practical advantage to be derived from a historical
survey of the various incisions now obsolete, since Daviel's
time, has been mostly included in the above remarks. The
chief modifications in size and position of the wound have been
mentioned. Von Graefe's modified linear operation served par-
ticularly to emphasize the evils both of too peripheral and
of too narrow an opening. But it provided us with the most
suitable knife for operation.

It remains to notice some special proceedings intended
chiefly to aid in extraction without iridectomy, and hence
grouped together :

Of the corneal suture, as applied to the ordinary wound for
cataract extraction, I have no experience. But a limited
acquaintance with the suturing of certain wounds in glaucoma
operations has been sufficient to show its difficulties. Toinsert
sutures at the close of the operation is practically impossible
unless the eye be very steady and well turned downwards.
Inserted before the incision is made, the previously sterile loop
which embraces the wound is very apt to become soiled by
contact with lid-margins and skin. It is decidedly in the
way, and its application, by prolonging considerably the opera-
tion, enhances greatly the strain upon the self-control of the
patient.

It was hoped that the suture would largely do away with
both prolapse of the iris and infection of the eye; but Kalt's
large experience of it has been somewhat disappointing in both
these respects. With rather doubtful advantages it is alto-
gether too troublesome a measure, except to meet unusual
difficulties. For instance, in unintelligent patients, who refuse
to look downwards, it might enable one to use alower or lateral
(Bourgeois') section with greater confidence.

Bourgeois' external lateral section, made with a special double
knife, and combined with corneal suture, is ingenious ; but the
description* does not explain how the second half of the incision

* Amnnales d'Oculistique, January, 1901,
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is finished with an empty anterior chamber, without injury to
the iris.

Subconjunctival extraction (Vacher, Pansier)—extraction per-
formed under a conjunctival bridge, or flap left uncut at its
extremity — appears to provide exceptional security against
prolapse of the iris in simple extraction. Vacher records 120
extractions free from prolapse. But this is the only advantage
not obtainable quite so certainly by other means. Haemorrhage
into the anterior chamber from under the flap is said to be
controlled by previous installation of solution of suprarenal
extract. But even so, the difficulty in completely evacuating
the lens-substance must at times be great. Vacher had one
panophthalmitis in the above series.

PRELIMINARY IRIDECTOMY, some weeks before the extraction,
used to be practised as a safeguard against infection of the eye.
For such a purpose this tedious division of the operation has
become quite unnecessary. The practice is now almost con-
fined to immature cataracts, in order that the opportunity may
be taken to massage the lens, according to Forster, to hasten
the vipening of the cataract.

In complicated cataract the extraction may have been pre-
ceded by an iridectomy, performed either for the reduction of
tension in the eye, or for the making of an artificial pupil.

THE ¢ SIMPLE’ OPERATION, WITHOUT
IRIDECTOMY,

The time appears to be far distant when unanimity
of opinion can be looked for on the subject of Iridectomy
or No Iridectomy. The simple operation is decried
mostly by those who have never taken to it, while others
who have once given it a fair trial appear to be attracted
by it more and more without being able to justify their
liking on very solid grounds.

The difference of opinion bears largely on the varying
appreciation of the value of the round mobile pupil
obtained, when all goes well, by the simple method.
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Most of the patients are too old to care much about the
disfigurement of the coloboma of combined extraction,
which may, indeed, be scarcely noticeable in dark
eyes, or may be covered by the upper lid, if only the
palpebral aperture be rather narrow. It has never
been shown that the visual acuteness is at all impaired
by the enlargement” and sluggishness of the pupil
produced by a narrow iridectomy. Thus, apart from
liability to discomfort, retinal exhaustion, and, rarely,
erythropsia on exposure to strong light, it is hard to
define any particular disadvantages that are avoided in
securing a normal pupil. The gain is too slight to justify
any large risks or sacrifices. The penalties incurred by
the simple method are seen in the complications met with.
There is undoubtedly a much greater liability to prolapse
of the iris, and cortex is more often left behind. The
tendency to prolapse is a serious drawback, which is
very insufficiently compensated by a lowered risk of
secondary glaucoma, in comparison with the combined
operation. And were there no prospect of largely re-
ducing the prolapse-rate of the average operator, the
simple method would have few supporters. But that
it can be so reduced is shown by such figures as
Galezowski's—one prolapse in two hundred operations.
Thus the question, essentially one of compromise, is
gradually working itself out in the selection and manage-
ment of cases.

Suitable Cases.—The cataract must be ripe, or its
evacuation is likely to be incomplete. It must not be
very over-ripe, with opaque capsule to be extracted.t

* Indeed, where the vision is partly obscured by after-cataract, it
has been held that the larger pupil is an advantage.

+ The Punjab operators, Mulroney and Smith, dispense with
iridectomy even when extracting the lens within its capsule ; but in
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Hypersclerotic lenses are generally excluded, being too
large to pass easily through the pupil. If the latter be
small and rigid, as it occasionally is in old people, or if
posterior synechie be present, an iridectomy must be
made. The patient should be quiet, not prone to spas-
modic closure of the eyelids, and there must be no cough.
The conjunctiva should be fairly normal, so that if
prolapse should occur, the iris may not be exposed to the
attack of pathogenic organisms. If the fellow eye has
been lost from any cause, many surgeons prefer to do an
iridectomy. Finally, an operation begun as a simple
extraction 1s often converted into a combined one, owing
to difficulties encountered.

At the Cowasjee Jehangir Hospital simple extractions have
only been regularly performed for rather less than three years,
and in this period their number has been only about half that
of the combined operations. The proportion would have
been higher were it not that many unripe cataracts have been
extracted, and that the state of the conjunctiva was often
unsatisfactory. I have never performed simple extraction in
private work at patients’ houses, because it would entail visit-
ing on the following day with an assistant, prepared to excise
prolapsed iris.

The Technique of the Operation is, of course,
simpler and shorter than with iridectomy ; but care must
be taken not to overstretch the sphincter of the pupil,
nor to leave cortical matter hidden away behind the
iris, A full-sized incision is more commonly required.
And the spoon - pressure for the delivery of the lens is
directly backwards, about the junction of the lower and
middle fourths of the cornea, so as to tilt the upper edge
of the lens well forward, to enlarge and occupy the pupil

other hands this operation necessitates an iridectomy, both to facili-
tate the expulsion of the lens and to diminish the liability to subse-
quent prolapse of iris from pressure of vitreous,
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before the lens begins to move upwards. DBackward
pressure above the wound with the curette, held in the
left hand, assists in drawing the iris back over the lens.
Lenses with much soft cortex slip forward easily without
injuring the iris. A little cortex is apt to remain behind
the upper part of the iris, but, if ripe, is easily dislodged
by a little pressure. Thin discoid lenses, on the other
hand, though not likely to give trouble with cortex, very
readily slip upwards instead of rotating at once forward,
and then the sharp edge catches in the posterior surface
of the iris, stretching the iris considerably, and scraping
off uveal pigment, before finally entering the pupil. It
is then found that the sphincter muscle has lost its con-
tractility, and the pupil, after replacement of the iris with
the curette, remains more or less distorted, enlarged, and
displaced upwards. Prolapse of iris is exceedingly likely
to follow, unless (1) an iridectomy be now performed, or
(2) eserine drops be used freely.

The iridectomy need not be complete ; it is pcssibly better
to simply buttonhole the iris, leaving the pupillary zone. Itis
not always easy of performance, however, as by this time
the patient may have *lost his nerve ' and be unable to keep
the eye still, and the pull of fixation forceps, now that the
lens has gone, endangers the suspensory ligament. So the
alternative, eserine instillation, may be preferable. Many
surgeons consider it of little use in these cases. Certainly a
single instillation of a solution, 4 grains to the ounce, may
be ineffective. If the closed lids are watched afterwards, the
solution, diluted with tears, and perhaps aqueous humour, may
at times be seen to collect and flow away at the outer canthus.
But if three or four instillations are made at short intervals,
the required effect is almost certainly secured. The fear of
adding, however, to the injection of iris and ciliary body by the
muscular spasm induced restricts the use of the drug as nearly
as possible to its minimum effective amount. Whether asingle
instillation should be used as a routine measure in all simple
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operations is doubtful. The drops should, of course, be freshly
prepared and sterile. And one must be ready to overcome
their effect by the free use of atropine on the following day if
iris and pupil are not quite clear.

Morgagnian cataracts are very suitable for simple
extraction, provided the capsule is not opaque. The
capsulotomy should consist in a transverse, instead of
the ordinary wvertical, slit; because if, owing to rapid
collapse of the sac, only a small puncture should be
made below, the nucleus may give a lot of trouble by
slipping up within the loose capsule behind the iris.
And the pressure with the spoon should be higher up
than ordinary, very little below the middle of the cornea.

We always bandage up both eyes after simple extrac-
tion for one or two days, instead of leaving the unoperated
eye open, as after the combined operation.

CAPSULOTOMY is replaced in the practice of some
surgeons by partial removal of anterior capsule with special
forceps. The advantages claimed in respect to after-
cataract are based both directly on the sure provision
of a central space free from anterior capsule with its lens-
cells, and also on the freer access of the aqueous humour
to lens-remnants, likely in the ordinary operation to be
shut off by union between the two layers of capsule.
Routine examination, however, of the openings effected
by free capsulotomy in ordinary elastic capsules, leaves
one generally well satisfied with the result, as far as the
anterior capsule itself is concerned.* And, at least with
irrication of the anterior chamber, it is very rare for
cortical remains to be left in a position to directly interfere
with vision afterwards. Thus, to one who has had but

* It is understood that the cut in the capsule has been made as
long as it conveniently can be (p. 38), and that it passes across the
centre of the pupil. The third desirable feature, vertical direction,
15 of somewhat secondary importance.

5
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small experience of the use of the capsule-forceps, their
advantage appears scarcely definite enough to compensate
for the admitted slight risk of dislocating the lens, in seiz-
ing and tearing away the capsule. It is more particularly
in cases where the capsule is opaque and inelastic at the
time of operation that simple division is likely to be
insufficient. But here the use of capsule-forceps alone
becomes dangerous, since the toughened capsule may
prove more resistant than the surrounding zonule.

To avoid accidents, Terson* (pére) recommends the combined
use of cystotome and forceps, a small opening being first made
with the former instrument. DBut, seeing that in many cases
capsular opacity affects the posterior membrane as well as the
anterior, it seems altogether more satisfactory first to make
sure of the complete evacuation of lens-substance, if possible ;
after which the full extent of the opacity can be seen, and
measures taken accordingly.

Terson's forceps differ from ordinary iris-forceps in being
slightly curved beyond the bend, corresponding with the
posterior surface of the cornea; the teeth project downward
near the point; and the blades of the instrument are open at
the bend when closed at the point in order that in simple
extraction they may not grip the iris. I have lately used
Terson's forceps to a small extent, and Rochon-Duvigneaud'’s
modification, in which the teeth extend as far as the bend of
the blades, 1 tore away anterior capsule in ten operations,
and tried, but failed, to seize the capsule on eight other occa-
sions. In all but one of these eight eyes the cataract was of
the swollen, liquefying variety, and the capsule therefore possibly
tenser than normal. In one case I certainly depressed the lens
a little, and got an escape of vitreous, and in one or two other
eyes the lens appeared to have been a little displaced by the
forceps, but no vitreous was lost. I did not dare to use the
instrument except in very quiet patients, and with transparent
capsule. It appeared to me to be a clumsy, troublesome, and
difficult instrument to use, compared with the cystotome, and 1
did not feel impelled to persevere with it.

* Annales d'Oculistique, October, 1900, and June, 1903.
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In direct contrast to the tearing away of anterior capsule is
Knapp's and Gayet's peripheral incision *in the upper part of
the capsule parallel with the corneal section,” designed to keep
lenticular débris enclosed, away from contact with the iris.
The much greater frequency of after-cataract requiring treat-
ment condemns the practice.

Incision of the capsule with the point of the Graefe's knife,
as it passes across the anterior chamber, is unsatisfactory for
two reasons: (1) the opening may be insufficient, and (2) the
manipulation of the blade of the knife may canse premature
escape of aqueous. Dr. Powell reminds me of a third objec-
tion to puncture with the knife in operating on Morgagnian
cataracts. The knife-blade can no longer be seen after the
puncture is made, owing to the 'milk’ that pours into the
anterior chamber.

THE EvacuatioN oF CorTEX is by most operators accom
plished only, so far as it is possible, by the ‘lid manceuvre.
While the upper lid is elevated, pressure with the finger-point
is put upon the eyeball through the lower lid, with rotatory
movements calculated to force up soft lens-substance from the
periphery towards the wound. Care is taken to keep the
margin of the lid from contact with the wound. It is not nearly
so effective a measure as McKeown's érrigation of the anterior
chamber and of the lens-sac, especially combined with spoon-
pressure, as already described. The preparation of the salt
solution and the sterilizing of it and of the apparatus, when not
done regularly for routine work, is a little troublesome ; but
this should scarcely count as a drawback. I have never known
any accident from the introduction of the irrigator-nozzle
into the anterior chamber—the introduction being invariably
made by myself ; but at times, in very unsteady eyes, the irriga-
tion must perforce be imperfect, and accomplished by merely
depressing the posterior lip of the wound on either side with
the tip of the nozzle. Prolonged irrigation has appeared to me
to have at times irritated the iris a little, and therefore I do not
practise it more freely than necessary. DBut this impression is
too feeble t6 weigh against the very decided advantage of the
fluid in getting rid of blood and of cortex, as well as in keeping
the corneal surface moist during the operation.

Cortex left behind may tend to produce iritis, and, if in the

By
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pupillary area, must interfere with vision, at least for a time.
Both of these troubles are considered later. For the rapid
absorption of lens-débris the free access of aqueous humour is
necessary—a point much insisted on by the advocates of the
use of capsule-forceps. Whether absorption is directly aided
and hastened by the administration of any drugs is somewhat
doubtful. Blue pill and other preparations of mercury have
had a certain repute, given for this purpose ; but that they have
acted chiefly by controlling iritis is very probable.

OVER-RIPE CATARACTS.—The troubles peculiar
to these lenses depend mostly on opacity and toughness of
the capsule—strictly speaking, not of the capsule proper,
but of the results of the proliferation of the lens-cells
lining the capsule. In Europe the generally accepted
conservative practice is to perform ordinary combined
extraction where possible, with certain additions. With
this on the whole I certainly agree.

The opaque capsule presents difficulties in varying
degree. The spotted capsule of some Morgagnian
cataracts can probably always be penetrated by a sharp
cystotome, but a blunt point may simply catch in it and
pull it about. The puncture of all Morgagnian lenses
should be made rather sharply, otherwise (1) the soft bag
of fluid is simply indented by the point of the cystotome
—not penetrated; or (2) the sac, on being pricked, so
quickly collapses that it recedes from the cystotome when
only a small and insufficient opening has been made. In
other cataracts, where there is a large central anterior
opaque patch, the capsule may generally be scratched
through below the patch and to one side of it, sufficiently
for the easy exit of the lens. At the close of the opera-
tion something must be done for opaque capsule in the
pupillary area. Occasionally, where it is only the
posterior capsule that is likely to interfere with vision, its
puncture by the cystotome is sufficient (see p. 46). Opaque
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anterior capsule must be extracted with iris-forceps,
sometimes alone, but more often bringing with it the
whole of the posterior membrane also. Loss of vitreous
is perhaps quite as likely to occur as when the lens is
expressed within its capsule ; but the loss is less likely
to be large in amount, and the eye is now ready to be
covered up, the conjunctival toilet having been already
completed. Unless the patient be very unsteady, there
appears to be no advantage in deferring this extraction
of capsule; secondary operations for this purpose have
earned a very evil repute.

There remain a number of cases where the cystotome,
after reasonable attempts, fails to make an opening, and
extraction of the lens in its capsule becomes imperative.
With these lenses may be included extremely shrunken
cataracts, consisting of little but opaque capsule, found
chiefly in young people—often the remains of traumatic
cataract—but at times also at an advanced age. Also
it is a question whether in thoroughly quiet, reliable
patients the removal of most Morgagnian cataracts by
this method should not be attempted; if the lens shculd
not come easily the attempt may be given up, and
capsulotomy performed.

As regards the details of the procedure, there is in most cases
nothing essentially different from ordinary extraction but the
omission of the capsulotomy. It is advisable, however, that
the conjunctival toilet should precede the delivery of the lens.
The lens is expelled by carefully graduated and slowly applied
pressure with the tortoise-shell spoon in the regular way, with the
upper lip of the wound depressed by the vectis, which is readyv
to be slipped in behind the lens if vitreous should protrude.
If the patient be not quite collected and steady, the speculum
should be replaced by Desmarres’ retractor for the upper lid,
with finger depression of the lower lid. But the change is only
necessary where spasm of the orbicularis is feared; and this
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rarely happens without some warning, in the form of prelimi-
nary twitches of the lids and general uneasiness. The most
easily expressed lenses are, in my experience, the Morgagnian ;
the adaptable soft sac of fluid at times fills the wound as soon
as pressure is applied to the globe, and the exact moment of
rupture of suspensory ligament is often not evident. This
easy gradual delivery of the lens is especially frequent after an
attempt at puncture of the capsule with the cystotome; the
pull on tough capsule may have partly torn the zonule below
(see p. 39).

It is surprising how often the lens can be thus expelled
without being followed or accompanied by vitreous. Captain
Henry Smith, I.M,S,, reports* a series of 1,651 of these extrac-
tions at Jullundur in the Punjab, with only 8'2 per cent. of
vitreous escape. He and Lieutenant-Colonel Mulroney, of
Amritsar, also in the Punjab, are the chief latter-day exponents
of this operation.+ Both of these surgeons get an enormous
experience in cataract work, In their hands and in those of a
few other Indian operators extraction in the capsule has not
been restricted to over-ripe cataracts only, but has formed the
routine procedure for ripe and even unripe cataracts. With the
latter, however, a second serious complication is frequently
encountered ; the capsule is liable to give way together with
the zonule, with the result that cortex is left behind embedded
in vitreous, and hence only imperfectly absorbed. That a
surgeon should be able to obtain such results by this operation,
as have been published by Smith, speaks volumes not only for
the extraordinary dexterity of the operator, but equally so for
the absolute confidence, self-control, and docility exhibited by
the patients. For the average operator and for the ordinary
patient this operation must always remain chiefly one of neces-
sity, and not of choice; and it will be combined with iridec-
tomy, though this has been largely dispensed with in the
Punjab. (When the iris is forced into the wound by the
pressure of vitreous at the close of the operation, Smith
evacuates some vitreous to allow of the reduction of the pro-
lapse.)

* Indian Medical Gazelte, xxxvi. 220-225,

{ An operation usually associated with the name of Pagenstecher
in Europe.
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There is undoubtedly a great fascination in the delicate and
difficult manipulation required in this operation ; and there is
much satisfaction afterwards in being freed from the irritant
effects of the minute particles of lens-matter left in contact
with the iris in ordinary extraction. More important than this,
there can be no slow deterioration of sight later from the forma-
tion of capsular opacity. Dut, on the other hand, contrary to
what one would expect, our figures of the vision obtained with
spherical lenses at the time of discharge from hospital show no
superiority in eyes thus operated upon, over those in which
the capsule has been left. Possibly there is greater average
astigmatism from over-riding of the corneal flap, pressed a
little forward by the vitreous. The chief drawback to the
operation is that one cannot afford to ignore the possible evil
consequences of loss of vitreous, recounted on p. 44.

The much shrunken cataracts, mainly capsular, occasionally met
with, are best pulled out with forceps through a small section,
either with or without iridectomy.

Most careful manipulation is demanded for over-ripe Morgag-
nian cataracts, with all the fluid absorbed—cataracts whose nature
may not have been suspected until an iridectomy revealsaclear
space above the small nuclens. The ordinary operation may
be attempted; the capsulotomy requires a sharp cystotome
passed in from the side, where the iris guards its point
against penetration into the vitreous. The capsule, often quite
transparent, is a loose mobile membrane with only the small
nucleus to separate its two layers and to guard the point of the
cystotome from penetrating into the vitreous. The capsulotomy
may fail, and yet the attempt may do good by pulling the
remains of the lens up towards the wound, through which it
may then possibly be expressed. Otherwise forceps may have
to be introduced to seize both nucleus and capsule, if possible,
or a scoop-extraction must be done ; vitreous is almost certain
to escape in quantity. In one case, with very little nucleus
left, the patient saw fairly well with slightly dilated pupil.
The vision was improved by displacement downwards of the
remains of the lens with a needle. In somewhat similar cases
a narrow iridectomy upwards, with or without displacement
of capsule and lens-nucleus, might often secure very useful
V15101,
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Among 1,217 extractions (linears excluded) performed at the
Cowasjee Jehangir Hospital from January 1, 1901, to March 31,
1903, putting on one side five lenses squeezed out by the
patient (four of them with vitreous), and one scoop-extraction
necessitated by escape of vitreous before the lens, there were
only 39 extractions within the capsule deliberately undertaken,
giving 6 vitreous losses ; also 41 partial or complete removals
of opaque capsule after delivery of the lens, giving 7 vitreous
losses; 2 partial removals of capsule, together with puncture
of the posterior capsule, without loss ; and 14 simple punctures
of posterior capsule, with one loss of vitreous.

Atropine is much less often required in the after-treatment of
cases of extraction in the capsule than in the ordinary opera-

tion (see pp. 48 and 77).

THE OPEN TREATMENT OF WOUNDS.

Numerous objections have been urged against the pad and
bandage : (1) They have a tendency in a few eyes to induce, or
to maintain already existing, conjunctival injection and secre-
tion; the heat of the pad and the stoppage of the blinking
movements of the lids probably promote the development and
retention of micro-organisms. (2) Frequent or constant inspec-
tion of the lids is rendered impracticable. (3) The bandage is
liable to displacement by restlessness during sleep. (4) The
pressure of the bandage, too tightly applied, may cause pro-
lapse of iris. (5) The double bandage has been at times
responsible for the development of mental depression or excite-
ment in old people.

But it is obvious that these drawbacks mostly inculcate
simply care in covering the eye, with limitation of the period,
rather than the complete abandonment of dressings.

The completely open treatment of wounds by Hjort unneces-
sarily exposes the eye to injury,* especially during sleep. But
the results obtained by simple protection{ under a gauze shield
show at least that the movements of the eyelids and the admis-
sion of (subdued?) light are not in themselves in any way pre-

= — e ——

* See Mohilla’s results, Centralblatt fitr practische Augenheilkunde,
December, 18gg,
+ Praun and Czermak, ibid., March and May, 1898,
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judicial in after-treatment. Observation tends to narrow the
period of origin of most of the serious complications to the few
hours immediately following operation ; and the advantages of
immobilization after this period appear to be appreciable only
in the case of unreasoning and unintelligent patients. The
exact lines of treatment found most suitable in different places
and in different hospitals will probably vary with the conditions
of nursing and with the class of patients treated. As com-
promises between the closed and open treatments may be
mentioned the closure of the eyelids with court plaster, also
the application of a pad for one day only.



CHAPITER 1V
AFTER-COMPLICATIONS

The Infective Processes—Striped Keratitis—Filamentous Keratitis
— Exfoliation of Epithelium—FProlapseand Incarceration of the
Iris—Expulsive Retro-Choroidal Hamorrhage—Bleeding into
the Anterior Chamber—Delayed Union—Filtration (Edema—
Acute Dermatitis—Spastic Entropion—DMental Disturbance—
After-Cataract—Secondary Glaucoma—Detachment of Retina
—Transient Detachment of Choroid —Erythropsia— Indifferent
and bad results.

THE INFECTIVE PROCESSES constitute by far
the most important departures from the normal course of
events after operation; they are the most frequent cause
of partial or complete failure to restore sight, and often
also of greater or less destruction of the essential tissues
of the eye. Desides the actual entrance of patho-
genic bacteria of varying degrees of virulence, factors
influencing the grade and extent of inflammatory reaction
are those affecting the vitality of the tissues. The danger
of operating upon the eyes of patients in the later stages
of diabetes or nephritis, or in a state of extreme anmmia
(see p. 14), i1s well recognised ; locally, the resistance to
bacterial invasion may be lowered by excessive trau-
matism. The open door provided for the admission of
infective material by prolapse of iris or of vitreous is
alluded to on pp. 44, 52, and 83,

The most severe examples of the effects produced are
grouped as Suppurations. Starting either as corneal

[ 74 ]
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wound infections or as intra-ocular invasions, they cul-
minate in panophthalmitis. The signs and symptoms are
generally pronounced within twenty-four hours. There is
severe pain, much inflammatory swelling of conjunctiva
and eyelids (that of the margin of the upper lid being well
marked), with semi-purulent conjunctival discharge lying
about the borders of the lids. The edges of the wound
may or may not be infiltrated. The corneal surface is
often steamy, and the iris and pupil are covered with
dirty lymph. In spite of all treatment the inflammatory
conditions rapidly intensify. Tibrinous and purulent
exudation accumulates in the anterior and posterior
chambers, and in the vitreous, distending the eyeball
and opening the wound ; and, where the wound itself is
directly invaded, suppurative destruction of the cornea
spreads from it. These most intense cases are quite
hopeless from the start ; but there are others which begin
rather less acutely, and hang for some days apparently in
the balance. And there are destructive inflammations,
rarely seen, which begin later, possibly several days after
operation, in which the infection gains access to the eye
in some way after the operation.

In one of our suppurations everything went well, with easily
dilated pupil and but little injection of the eye, until the case
was transferred, five days after operation, to another ward,
where some patients were being treated for conjunctivitis, pre-
paratory to cataract extraction. The next day the eye became
inflamed, and in a few days had advanced to panophthalmitis.

The treatment of acute infection is as follows :

1. If the edges of the wound are infiltrated, the actual
cautery freely applied may, it is said, possibly arrest the
mischief.

Cases in which the infective material is confined to the wound
must be very few in number; so localized an invasion can
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scarcely happen with a conjunctival flap. In the one or two
instances in which I had ocecasion to use the cautery thus,
years ago, no benefit resulted.

2. The coverings of the eye are removed, and the
conjunctival sac is frequently irrigated with perchloride
lotion, 1 in 5,000 or stronger. Hot fomentations may be
applied if they relieve pain.

3. In the more hopeful cases as much atropine is
instilled as the patient can bear.

Six drops of watery solution, 4 grains to the ounce, are
instilled at once, at intervals of five minutes, and three or four
more drops are added in the evening. Most patients can bear
nine instillations a day continuously, without constitutional
symptoms beyond dry throat, if care be taken to prevent the
solution from passing down the lachrymal passages. It is
sufficient to tilt the patient’s head to one side, to drain away
the excess of the drop at the outer canthus, at the same time
mopping up any moisture from the margins of the closed lids
with damp lint. Opium may be given to control slight rest-
lessness and sleeplessness. I have had no experience of the
use of atropine ointment, or of the application of the solid
sulphate.

4. Mercury is given freely by inunction, or by the
mouth, or both. Five grains of calomel are administered
at once, partly to act as a purgative. Possibly intra-
muscular injections should be used for the first few days,
after Schirmer.*  His experience proves the great value
of the drug in infected wounds, both in controlling the
inflammation and in preventing its sympathetic spread
to the fellow-eye; and I have had emphatic evidence of
this action of mercury in my own practice.

The cases that respond to treatment may end in—

1. Severe Irido-Cyeclitis, leading in some instances to
shrinking and atrophy of the globe, but in others sub-

* See v. Graefe's Avchiv fir Ophthalmologie, liii. 1.



AFTER-COMPLICATIONS 77

siding under vigorous treatment, with the preservation
of good vision ; or

2. Rarely, Localized Suppuration of the Cornea.
Occasionally a portion only of the wound may sup-
purate,

A third grade of intensity is seen in persistent in-
flammations, undoubtedly infective, commonly spoken of
as Iritis simply. It is often allowed to end in closed
pupil and coloboma from plastic exudation, but there is
always a prospect of restoration of fair sight by subse-
~quent operation. The symptoms—-pain, especially at
night, ciliary injection and slight lid-swelling, with
perhaps lachrymation and photophobia—may only attract
attention some days after operation. Possibly, as a rough
rule, the later the onset the milder the inflammation. In
feeble, sickly persons there may be a quiet outpouring of
lymph, with very mild or no symptoms. It is probable
that focal illumination would show involvement of the
iris in all of these inflammations the day after operation.
Moreover, vigorous treatment with atropine and mercury,
begun at once, would probably prove effective in con-
trolling the inflammation. For since adopting this treat-
ment as routine practice, maintained now through nearly
2,000 operations, the milder infections have practically
ceased to be recognisable (see results on p. 53), though
formerly they were, as 1s usual, more common than the
severer ones ending in atrophy or in suppuration. Of
the many threatening appearances on the day after
operation, which have resolved under treatment, it has
been impossible to decide how far the signs of inflamma-
tion have represented infection, and how far simply
reaction to traumatism, irritation from lens-débris, etc.
That our exemption from the closed pupils of iritis is
attributable largely to the after-treatment, and not simply
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to perfect and complete protection of the wounds from
infection, is shown by the rare occurrence after our
operations of the graver forms of irido-cyclitis, ending in
atrophy of the eyeball (the three cases of Group 2, p. 53)
—infective evidences beyond the reach of treatment.

There are a few mild inflammations chiefly localized
in the ciliary body, with tenderness on pressure and low
tension. The prognosis is usually good.

An appreciable degree of Non-Infective Iritis is very
common after our operations, for the most part very
transient, and recognisable only by signs without
symptoms. That it is due mainly to irritation from
minute particles of lens-substance left behind is shown
by its almost complete absence, both after extractions of
the lens within its capsule,* and after most of the
ordinary operations for Morgagnian cataract. Occasional
additional sources of reaction are (1) a varying degree of
traumatism, especially bruising of the iris in squeezing
out the lens through too small a wound; (2) prolonged
irrigation of the anterior chamber; and (3) reflex dis-
turbance from an exceptional degree of surface irritation
by the perchloride. Focal illumination on the day after
operation shows us but few perfectly clear and active
pupils, with bright iris. There are degrees of reaction
culminating in a pupil partly occupied by, and in
thickened iris partly hidden by what looks like lymph
more or less mixed with traces of blood and lens-débris.
And it may take several days’' free use of atropine,
morning and evening, to obtain fair dilatation of the pupil.
As already suggested, infection probably plays a part in
most of the higher grades of exudative processes, but

* See the remarks on this point by Captain Henry Smith, L.M.S.,
who has had such an exceptional acquaintance with extraction
within the capsule (Indian Medical Gazette, xxxvi. 221).
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there is no reason to suspect the same of the more
common lower degrees. I have noticed an especially
alarming amount of exudation, but very rapidly re-
absorbed, in very anzmic patients occasionally operated
upon. No pain is complained of, and the final result of
the worst cases, after active treatment and a some-
what prolonged convalescence, i1s a varying amount of
irregularly disposed pupillary membrane, adherent to
iris at one or more points. By early minute inspection,
and by rapid dilatation of the pupil in all cases where
any trace of exudation is found, the dividing line is lost
between the more trivial reactions and those which with-
out treatment would develop into definite attacks of iritis,
with symptoms and sequele. The formation of small
posterior synechiz merely at the raw edges of the
coloboma, in combined extraction, or connecting the
pupillary margin with the slit in the capsule, is not
evidence of iritis. Other synechiz may be left by imper-
fect absorption of blood-clot.

A large quantity of cortical matter may often be left
behind, with no effect whatever on the iris,* if only the
pupil be at once dilated. DBut if, perhaps owing to some
additional cause of irritation, rapid dilatation of the pupil
is not obtained, the lens-matter is then persistently in
contact with the iris, and may serve to keep up a definite
chronic inflammation. In spite of treatment, the lens-
remnants may then gradually become hidden by a thin
layer of lymph, adherent to the iris, which afterwards con-
tracts, narrowing and occluding both coloboma and pupil,
and drawing them up towards the site of the wound.

Venous congestion from constant coughing in chronic

* The immediate effect upon the iris of a large quantity of unripe

cortex appears scarcely greater than that of almost microscopic
remnants of riper material,
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bronchitis, or from straining at micturition, in enlarged
prostate, may occasionally be largely responsible for a
rather persistent mild iritis. Also constitutional taints,
such as are capable sometimes of originating attacks
of iritis apart from operation—e¢.g., gout, rheumatism,
diabetes, nephritis,” etc. —may be expected to give
trouble at times.

It must not be forgotten that one effect of chronic iritis,
whether infective or not, may be to produce secondary
glaucoma, requiring operative treatment (see later).

STRIPED KERATITIS.—The affection known by
this name 1s seen the day after operation as parallel
vertical gray lines in the upper half of the cornea, running
down from the wound. The streaks have been shown to
represent ridges on the posterior surface of the cornea,
due to cedema, and are commonly the result of bruising
of the cornea in squeezing out the lens through a rather
small wound. Formerly 1t was very common at the
Cowasjee Jehangir Hospital ; now, with a larger section,
it is seldom seen. It usually clears off within a week.
Less often a diffuse cloud appears instead of the stripes.

In a case of delayed union of the wound, in which such
a gray cloud appeared some days after operation, on the part
of cornea corresponding with the pupil and colomba, and
evidently due to prolonged contact with lens-capsule (with
perhaps traces of lens-débris), the opacity was permanent, and
necessitated the making of an artificial pupil.

I have seen—though not in my own practice—permanent
diffuse opacity of the cornea from the introduction, by mistake,
of sublimate lotion into the anterior chamber.

FirLamMenTous KERATITIS is given by Knapp asa complication
seen in a small number of cases ‘by the end of the second

* See footnote to p. 14.
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week.'" I have seen it rarely after cataract extraction, but do
not know wherein lies the connection,

I was once much concerned by the constant recurrence of
this affection in an eye upon which I proposed to operate for
cataract. After much treatment I found that the daily appli-
cation (for a few days) of 1 per cent. silver nitrate solution to
the everted lids, the conjunctiva of which showed only some
slight chronic thickening and injection, not only effected the
rapid and certain disappearance of the corneal threads, but
prevented their recurrence for ten days or more.

ExroLiaTION oF EPITHELIUM from a portion of the corneal
surface may be brought about by allowing the cornea to become
dry during the operation, or by the excessive use of cocaine.
It is of interest only as a possible way of entrance for infec-
tion into the eye, should the conjunctiva contain pathogenic
organisms.

PROLAFPSE AND INCARCERATION OF
1HE IRIS.

Prolapse complicates from o°5 per cent. to 15 per cent.
or more of simple extractions, the proportion varying
with the operator, the nursing, the class of patients, etc.

At the Cowasjee Jehangir Hospital, before June, 1goo, extrac-
tion was nearly always performed with iridectomy. Since then
to the end of March, 1903, there have been 490 simple extrac-
tions, with 41 prolapses of iris—over 8 per cent. But in the
last 100 cases there were only 4 prolapses. The experience of
any one particular operator with the simple method generally
shows considerable improvement in later results.

It i1s generally found at the first dressing ; but occa-
sionally 1t may happen later,* or a mere incarceration
or small prolapse of the first day may later enlarge. It
usually occupies only a small portion of the wound, rarely

* In one extraordinary case prolapse occurred after the patient’s
discharge from hospital ; the eye at the time of discharge, thirty-
eight days after operation, was tender and soft from chronic cyclitis.

6
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the whole ; it may include the whole breadth of the iris,
or only its basal portion; it is nearly always partly or
entirely uncovered by conjunctiva, except where a very
complete conjunctival flap has been made. Though
often predisposed to by damage of the sphincter of the
pupil during the passage of the lens, it may yet occur in
spite of an active pupil, from any sudden bursting open
of the wound, through spasm of the orbicularis, or by
increase of ocular tension from muscular effort or cough.
After combined extraction incarceration of the iris in, and
adhesion to, the wound largely takes the place of pro-
lapse. Either of these conditions may result—at one or
both angles of the wound—from imperfect replacement
of the pillars of the coloboma, especially if much of the
pupillary zone (with the sphincter muscle) of the iris has
been cut away. At other times, after either the simple
or combined operation, the iris may be carried into the
wound by escaping vitreous.

The disadvantages and risks consequent on prolapse
and incarceration of the iris are difficult to formulate
exactly. The corneal astigmatism produced varies mainly
with the breadth* of the protrusion ; it can be only partly
corrected by cylindrical lenses. By a very extensive
prolapse the upper half of the cornea may be bent slightly
forwards, a fine transverse gray line on the back of the
cornea marking the division between its two portions.
Small protrusions tend to flatten down within a few
months, largely reducing the abnormal corneal curvature.
But the loop of iris remains, permanently weakening the
sclero-corneal scar:; a fistulous cicatrix is formed, with

* An unusually prominent, but limited protrusion, due to pro-
lapse of the whole width of the iris at one point of the wound,
may lead to little or no corneal astigmatism ; whereas if a con-

siderable extent of the wound be occupied by only the base of the
iris, the effect upon the curvature of the cornea is often great.
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perhaps slightly reduced ocular tension. And should by
chance the prolapse be sub-conjunctival,” asharply-defined
pale vesicular patch, of fair size, may develop over the
remains of iris, showing the path of filtration of aqueous
through the conjunctiva. A larger prolapse may not
diminish in size at all, even though its neck, at the site
of the sclero-corneal incision, may contract—as regards
its internal, not its external, surface—so much that
free communication between the cavities of prolapse and
of eyeball may be lost.t The extruded iris gradually loses
much of its pigment, becoming changed into more or less
pervious fibrous tissue. The result 1s known as a
cystoid cicatvix. The pupil is often considerably displaced
upwards.

The most serious effect of prolapse is a permanent
liability to bacferial invasion of the eye. With a large
exposure of iris there is often at once some definite iritis,
the enlarged and distorted pupil being from the first
occupied by a thin layer of lymph. This is perhaps
especially noticeable in Indian practice, where we have
so many chronically inflamed conjunctivee. With a
small prolapse, on the other hand, or with a prolapse of
any size completely covered by conjunctival flap, the
iris and pupil may remain perfectly clear throughout.
With regard to later infection of the eye—either rapidly -
destructive, leading to panophthalmitis, or, in lower-
grade inflammations, more serious still from possible
sympathetic involvement of the fellow-eye—some impor-
tant practical problems bearing upon treatment have yet

* This is uncommon after cataract extraction ; I have seen much
of sub-conjunctival prolapse, and its results, lately in operating for
glaucoma.

+ On laying open the ‘cyst’ resulting from the prolapse, the
anterior chamber may not at once empty itself. It is probable,
however, that free filtration between the two cavities always
persists.

6—2
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to be solved. Does the danger lie merely in the thin

covering of the fistulous track ? Or in the direct con-

nection of the uveal tract with the weak point? And

does a conjunctival covering provide any decided perma-
nent protection r*

The secondary glaucoma sometimes produced by narrowing

of the filtration angle, by incarceration or adhesion of the iris

about the wound, especially after combined extraction, is dealt
with later.

Treatment. — Rarely, when from sudden pain the
occurrence of prolapse has been suspected, its immediate
replacement has been successful. The ordinary treat-
ment of a protrusion seen not later than twenty-four
hours after its formation consists in excision, enough iris
being pulled out to free it completely from the wound.
The small operation is apt to be a troublesome one,
perhaps requiring chloroform, because the extruded iris
is hyperasthetic, and only rendered partially insensitive
by cocaine, and fixation of the eye by forceps 1s per-
missible to but a limited extent. Should the prolapse
be very extensive, or should the favourable time have
passed, the chief aim of early interference—the separation
of the iris from the wound—is no longer realizable, and
treatment is commonly deferred until the eye has become
free from injection, or given up altogether. Again, it
seems scarcely desirable to interfere with the rare, small,
entirely sub-conjunctival protrusions and incarcerations ;
though, if necessary, the conjunctival covering might be
readily peeled off them for their excision. When a very
large prolapse is partly bare and partly covered by con-
junctival flap, immediate excision of the uncovered portion
is indicated.

* See a paper on Sub-conjunctival Fistulz read before the
Ophthalmological Society on June 11, 1903.
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The objects of later treatment include the removal of
disfigurement and the reduction of corneal astigmatism.
After the late removal of a small prolapse it is quite
feasible, and it appears to me desirable, to cover the site
with a strip of neighbouring conjunctiva. A band of
undermined membrane may be drawn over it, and fixed
by suture on one or both sides of the cornea. In the
treatment of a few prolapses too large to be covered by
conjunctiva, fearing the connection of iris and uveal tract
with the exposed, though altered, tissue, I have severed
the adherent base of iris by a sclerotomy upwards, after-
wards excising a portion of the prominence to produce
flattening. Possibly in such cases it might be better
to wait for some months for partial closure of the neck of
communication with the anterior chamber, and then to
adopt Berry’s treatment® for cystoid cicatrices. After
freely laying open the ‘cyst,” he cauterizes superficially
the defective portion of the sclero-corneal cicatrix, which
may then be expected generally to close firmly ; the cyst
wall is not removed, but remains as a covering to the
cauterized tissue.

Eserine drops will not completely reduce a prolapse, though
they may keep it from increasing in size. After excision of
prolapse they may be used if the iris and pupil are quite clear ;

otherwise atropine may be required for accompanying iritis,
and should be used unhesitatingly.

EXPULSIVE RETRO-CHOROIDAL HEMORRHAGE.

This we have met with only twice in considerably over 2,000
extractions, and one of the eyes thus destroyed was in a state of
subacute gldticoma at the time (see p. 103). In the latter case the
eyeball was found filled, and the wound distended, with clot the
day after operation ; in the other case, the haemorrhage occurred

* Transactions of the Ophthalmological Society, xxii. 273
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during the operation, as is usual, forcing out the lens in its
capsule, together with the vitreous.

In some cases there is trouble in stopping the bleeding,
which is profuse. Immediate enucleation has been required ;
and suturing the wound, the erect posture, morphia injections,
and a pressure bandage have been tried.

Though it affords a presumption of disease of bloodvessels,
there may be no other indication of this. It has happened
shortly after successful cataract extraction from the other eye
of the same patient. Sometimes vomiting or exertion appear
to have brought it on, possibly a few days after operation.

The question of operation on the second eye, after this
accident, has been already considered (p. 15).

Once, in performing iridectomy for chronic glaucoma, we
had a hamorrhage large enough to expel the lens with a
quantity of vitreous, and to afterwards distend the wound.

3ut the patient a month later could count fingers at 9 inches ;

before operation he could count them at 2z feet. Such a case
links the more profuse and uncontrollable hamorrhages with
the comparatively frequent small fundus hamorrhages pro-
duced by operation in advanced glaucoma. Probably such a
limited intra-ocular hamorrhage was responsible for a large
escape of vitreous at one of our cataract operations. The
upper part of the cornea was slowly pressed forwards at the
close of the operation ; then followed sudden rupture of zonule
and large loss of vitreous, but no blood appeared in the wound.
A month afterwards the patient could count fingers at 2 feet
with this eye ; but later the vision fell to moving bodies, and
the eyeball was shrinking,

BLEEDING INTO THE ANTERIOR CHAM-
BER a few days after operation formerly occurred rather
frequently in our hospital practice, when the eyes were not
protected by shields. It was mostly attributable to injury,
by the patients wandering about or fingering their band-
ages, which also led to some slight inflammatory reaction.
Unlike the blood left in the anterior chamber at the time
of operation, which is often entirely absorbed, this later
heemorrhage more frequently leaves some permanent
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organized deposit on the lens capsule, as a shrunken
opaque band connected with the edge of the pupil. The
less ready absorption of this hamorrhage, occurring
when the reaction to operation has fully developed, may
be due to admixture with inflammatory lymph.

I once saw it happen from sudden pressure by spasm of the
eyelids, while the eye was being dressed, a few days after
operation.

Rarely this haamorrhage from injury may be large enough to
extend into the vitreous, where it may interfere with vision for
some time after complete absorption has taken place from the

anterior chamber,

DELAYED UNION of the wound has been very rare
at the Cowasjee Jehangir Hospital since a conjunctival
flap has been invariably made. Formerly it was not
at all rare for the anterior chamber to refill only after
periods of several days up to two weeks (considerably
longer delays having been recorded). Ordinarily the lips
of the wound are glued together within a few hours
sufficiently to retain aqueous; and often, even at the
operation there is no tendency for the anterior chamber
to empty itself completely of the fluid used in irrigation.

In the process of healing of a corneal wound, the
surface epithelium dips down often as far as one-fifth of
the total thickness of the cornea.” In very rare cases
it may grow down even into the anterior chamber.f
Between the two limits there may be many cases with
sufficient epithelial ingrowth to oppose a barrier to the
proper cicatrization of the wound, and to maintain per-
cistent leakage through it. But the exact causes of the
failure of the early stages of union, which permits of
this epithelial downgrowth, are often a matter of con-

* Hocquard, Annales d'Oculistique, cxxvi. 342.

T Meller, v. Graefe’s Archiv, lii. 3, epitomized in Ophthaimic
Review of November, 19o01.
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jecture™ only, if cases of obvious incarceration of iris,
vitreous, or capsule in the wound are excluded. It com-
plicates simple perhaps as much as combined extraction.t

It 1s curious that imperfect union rarely leads to evil
consequences. Prolapse of iris, infective inflammation,
corneal opacity (see p. 80), and anterior synechiz are all
possible, but uncommon, results.

I'reatment.—Nothing has ever been required in our
cases beyond continual bandaging. Light stimulation of
the wound with nitrate of silver or iodine solution and
iridectomy are means which have been successfully em-
ployed in obstinate cases.

FiLtraTion (EpEMma of the ocular conjunctiva, from subcon-
junctival leakage through the wound, is to be expected as an
occasional unimportant transient effect from the use of a wide
conjunctival flap. Through the semi-transparent membrane
the lips of the sclero-corneal wound may perhaps be seen to be
slightly separated. It looks rather alarming until the absence
of signs of grave complication are noted. It is paler than
inflammatory cedema, and is confined to the ocular membrane,
and tends to gravitate to the lowest part of the conjunctiva.

Acute DermariTIs of the eyelids and neighbouring skin
may be occasioned rarely by overfree use of perchloride, aided
by the subsequent bandaging. It probably indicates a special
idiosyncrasy. In the few cases we have seen (some years ago)
there was no particularly remarkable reaction of the conjunc-
tiva. The sharply-defined, reddened area of skin had an
erysipelatous appearance. In one patient numerous bulla
formed, and the discharge from them caused an extension
backwards of the inflammation over the scalp, and, entering
the conjunctiva, produced an hypopion, evidently by infection

* It seems likely that in some nervous patients repeated reopening
of the wound by spasm of the orbicularis, even under the bandage,
may be the disturbing factor ; for uncontrollable, more or less rhyth-
mic, contraction of the muscle is occasionally seen at the close of
operation. No clear connection of delayed union with ill health
has been made out.

+ Norris and Oliver’s * System,’ iv. 308.
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through the imperfectly-healed wound. The final result was,
however, quite satisfactory.

Seastic EnTrOPION of the lower lid in old people, promoted
by the bandage, may very rarely necessitate an early removal
of the bandage, with, perhaps, the application of strapping to
the lower lid for its relief.

Of MExTAL DisTURBANCE in old people, due to the covering
of both eyes, or to confinement in dark rooms, I have had no
experience (unless possibly in one patient, who without cause
left hospital one night, and was found with his skull fractured
by a fall from a bridge).

Delirinm tremens also, after operation, does not touch our work
in India. The only troubles of this sort that we have had were
a few cases of delirium from atropine-poisoning.

FratuLent DistEnsion of the abdomen is very commonly
found in India, especially in private patients, the day after the
operation. The patient has generally passed a sleepless night,
and often has pain in his loins. These troubles are due to the
patient having lain on his back, afraid of the smallest move-
ment, thinking that his eyes might be injured thereby.

AFTER-CATARACT.

Membranous opacity after cataract extraction inter-
feres with vision to an appreciable degree in perhaps the
majority of cases, either immediately after operation, or
by slow development even many years later. It results
from the following, either singly or together : (1) Ab-
normal proliferation of lens-cells; (2) imperfect absorp-
tion of cortical remains, shut off from the aqueous by
union of the two layers of capsule; or (3) the deposit of
lymph or blood-clot on the capsule, associated with one
or more posterior synechiz. The first variety of opacity
may, of course, date from before operation, particularly
affecting the anterior capsule, but also at times the
posterior capsule. (It is often impossible, a little time
after operation, to distinguish between the anterior and
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posterior layers.) The visual defect may be due as much
to inelasticity of the capsule as to its opacity ; for some-
times, especially after the extraction of Morgagnian
cataract, the edges of the slit made in the anterior
capsule may be seen to have quite come together again,
instead of providing the desired central opening. As
regards the later development of capsular opacity, it is
uncertain what influence the drag of posterior synechia,
or the irritation of retained cortex, may have in stimu-
lating the proliferation of the lens-cells. In some cases
after a time the transparent capsule (or hyaloid ?) by
uneven contraction becomes drawn into fine parallel folds,
and this may possibly account for depreciation of sight.

[t is remarkable how much of the third form of
opacity may be present without marked effect on the
visual acuteness, portions of the visual field only being
blotted out. From these cases with good central vision
it is but a step to entire covering (occlusion) of the
pupil, reducing sight to moving bodies only ; and, again,
another step from this onwards to pin-point contrac-
tion of pupil and coloboma and their drawing up to the
wound.

The exact degree of defect that calls for interfer-
ence varies much with the occupation and desires of
the patient. DBefore undertaking any treatment, a careful
examination of the membrane by focal light and with the
ophthalmoscope should be made, the pupil being dilated
with atropine where possible.

The treatment of after-cataract is a matter of the
oreatest importance in Europe; less so in India, where
many of the patients are satisfied with only fair vision.
The most diverse opinions have been held on the subject.
Some well-known authorities have had cause to reject all
subsequent interference as more dangerous than cataract
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extraction ; whereas others, among whom Knapp stands
out with the best results, look upon secondary capsu-
lotomy as practically free from risk, and the normal
complement of perhaps the majority of cataract opera-
tions.

After simple cutting or tearing with needles, two sets
of complications have been met with—inflammatory and
glaucomatous. The former have been especially fre-
quent and disastrous after operations with scissors or
forceps through small corneal wounds. They appear to
spring from either of two sources™—(1) the pull on pre-
viously inflamed iris and ciliary body, and (2) the entry
of fresh infective material through vitreous lying in the
needle-puncture or in the corneal incision. The re-
awakening of old dormant mischief appears responsible
for some, at least, of the low types of inflammation
set up; while fresh infection more reasonably accounts
for occasional rapid suppurative processes. The gradual
spread of opacity backwards has been observed in a
tag of vitreous caught in the wound. These considera-
tions supply the safeguards that have been found effec-
tive and necessary in the most successful work. The
secret of Knapp's success seems to lie in the use of
perfect instruments, and in gentleness and simplicity of
procedure. The even stem of his cutting needle just fills
the corneal opening made by the blade at its end ; this
small opening closes at once on withdrawal of the needle,
usually with retention of aqueous and vitreous. The
round stem allows of rotation of the narrow blade, to
make a crucial or T-shaped incision, which is located
by preference in the thinnest parts of the central capsule,

* The disturbance of vitreous by unnecessarily deep needle-
punctures has been thought to have given rise to vitreous opacities ;
but there is little evidence to support this.
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to avoid unnecessary drag upon its attachments. Stress
is laid upon the cutting—not tearing—of the membrane
by the knife-edge, which must be as sharp as possible.
Unfortunately, these delicate instruments do not wear
well.  After once or twice re-setting, the worn blade no
longer equals the shaft in bulk. The latter has then to
force an entrance, and the opening in the cornea thus
made remains patent, on withdrawal of the needle, long
enough for aqueous to escape and for vitreous to follow.
This may be of serious consequence if the conjunctiva
be not entirely free from pathogenic organisms. A
‘second line of defence’ may be secured by making the
puncture, not through the cornea, but through scleral
tissue close to the cornea, and covered by conjunctiva,
as can easily be managed by sliding the loose ocular
membrane caught on the point of the needle. But even
so, 1t is doubtless well to avoid producing incarceration
and prolapse of the vitreous, if possible. For this pur-
pose, working at a distance from the best instrument-
makers, it seems preferable to make use of instruments
always at hand, and easily sharpened—our old Graefe’s
knives, much narrowed and thinned. There is ample
room for their entry into the anterior chamber through
the sclerotic close to the corneal margin, and there
is no question of disproportion between the opening made
and the blade filling it, as above. The disadvantage
of this narrow knife 1s that it can be used only for a single
cut ; 1t cannot be rotated while in the wound, like the
cutting-needle. The single cut in the capsule must be
long, to enable it to gape widely, from the tension of the
membrane and by the protrusion of vitreous into it.
The direction of the cut is immaterial, but it must pass
exactly across the centre of the normal pupillary area.
To avoid unnecessary drag on the ciliary body in dividing



AFTER-COMPLICATIONS 93

2

dense membrane, the incision is made by sawing move-
ments, taking care to use the back of the blade for
leverage, in order not to enlarge at the same time the
scleral puncture. Following da Gama Pinto,* I have
practised this simple division on all varieties of after-
cataract, except the denser capsular opacities of over-
ripe cataracts, which have been always extracted with

the lens; and I have seldom found any further proceeding
necessary. But, using very narrow knives, there has
been no need to puncture behind the ciliary body and
through the vitreous, as he has done. Simple non-
inflammatory membranes, instead of being cut as in-
tended, have occasionally been torn by the pressure of
the knife, perhaps towards the periphery; and the dis-
placement of the torn capsule has in a few cases been
insufficient. In a few other cases, the edges of the cut
in inelastic capsule—especially of Morgagnian cataracts
—have come together again, necessitating the subsequent
widening of the opening by the insertion and separation
of the points of two Bowman’s needles. These are
introduced, like the knife, subconjunctivally through the
sclerotic. In a few cases where one or more opaque bands
were expected to prove thicker and tougher than usual,
the two needles were used to pierce and tear the thinner
part of the membrane, without any previous attempt at
cutting. The results of single division are possibly more
certain in slightly complicated opacities, with one or two
posterior synechix to serve in pulling open the incision.
For occluded pupils, the simultaneous division of iris,
capsule, and remains of inflammatory tissue has generally
provided a sufficiently wide gap; but at times a second
small incision, to make the whole T-shaped, has been
added after an interval. Especially in these old inflam-

* Annales d'Oculistique, cxvii. 22-40.
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matory cases, there has at times followed some slight pro-
longed injection of the eye, with low tension ; and in one
or two instances of simple opacity a glaucomatous attack
was provoked. But, since giving up puncture of the
cornea—Dby which I once caused panophthalmitis—I can
remember no serious and definite ill results. My cases,
however, have not been very numerous, nor have they
been sufficiently well recorded to be collected as evidence.

I have not seen Stilling's harpoon-needles, designed for pulling
apart the margins of a capsular opening.

For iridotomy and capsulotomy, to obtain openings in the
matted tissues left by iritis, section with de Wecker's scissors,
introduced through a small peripheral corneal incision, is in
great favour. Diverging cuts may readily be made, separated
by a tongue of tissue, which will retract, and thus effect a
good opening. FPull on the ciliary body is, to some extent,
avoided ; but it is doubtful whether the necessary perforation
of iris and membrane by the corneal lance, or by pointed
scissor-blade, does not entail as heavy pressure as our long cut
with the much sharper narrow knife. The liability of the
corneal incision to be occupied by vitreous is the drawback
to the operation. The risks, however, from this exposure of
vitreous might be materially lessened by making the wound
sclero-corneal and subconjunctival. By Levinsohn's scissors,
with blades sharpened on both edges, the cornea, or sclerotic
and cornea, can be pierced directly ; the advantage of this lies
simply in the convenience of cutting with the anterior chamber
full.

Knapp's irido-cystectomy, or excision of iris and pupillary
membrane, pulled out of a small wound with a blunt hook,
has little to recommend it.

It is difficult to realize why extraction, by forceps, of after-
cataract free from adhesion to iris—which has in some hands
given very bad results—should be any more dangerous than
the removal of opaque capsule at the close of the operation for
extraction of the lens. Antiseptic precautions and a large con-
junctival flap should be sufficient to guarantee safety from in-
fection. I have extracted in this way, without accident, a few
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very over-ripe and shrunken cataracts, almost entirely capsular,
but only as a primary operation.

The glaucomatous complications of needle-operations are
referred to later,

The most suitable time fer interference with after-
cataract varies with the nature of the opacity. For
occluded pupil, a delay of some months after the dis-
appearance of ciliary injection 1s perhaps advisable, lest
the old inflammation be revived; but for the results of
lens-cell activity, the sooner treatment is undertaken
‘after the eye is free from injection the better, since delay
will only add to the toughness of the membrane. A fort-
night is frequently a sufficient interval between the
extraction and the ‘needling.’

SECONDARY GLAUCOMA has been said to follow
about 1 per cent. of * combined’ extractions, but is less
often seen after ¢ simple ' operations. In India one has very
little experience of it; its apparent rarity is probably an
illustration of the reluctance of the patients to come for
treatment a second time. The larger proportion com-
plicating the combined operation represents the greater
liability to incarceration or adhesion® of iris and capsule
in and about the wound, which take the place of the
prolapses of simple extraction. The obliteration of part
of the filtration angle, with narrowing of the remainder,
by the forward displacement of the iris, especially with a
purely corneal wound, appears sufficient in some eyes to
set up glaucoma. In other eyes the high tension 1s
secondary to chronic iritis, which may also serve to draw
forward the iris and capsule to the wound by the con-
traction of ‘Inflammatory lymph. The relative parts
played by this narrowing of the anterior chamber, and

* At times impossible to avoid in restless patients, but otherwise
preventable by proper replacement of iris and capsule at the close
of the operation.
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by the accumulation of albuminous exudation, probably
vary in individual cases. A few inflammatory cases
are the only ones that I can remember seeing after our
own operations.* In a recent case the high tension
was brought about by rapid ¢exclusion of pupil,’ due
to the irritation of some creamy, broken-down, cortical
matter left behind the iris. The glaucoma was acute,
and came on two days aftert the operation, which was a
‘simple’ extraction of a partly Morgagnian cataract. In
some slight chronic rises of tension the cause may not be
very apparent. The glaucoma may be evident as soon
as firm healing of the wound has taken place, or it may
be found to be the cause of slow deterioration of sight
long afterwards.

A quite sudden rise of tension appears to be excited
more frequently by needlings of after-cataract than by
cataract extractions, and is not always readily explained.
It may be the result of slight inflammatory reaction
from the pull on the ciliary body, sufficient to bring into
prominence a tendency to glaucoma already there, as
a legacy from the extraction operation. And perhaps
at times the setting free into the anterior chamber of
some imprisoned cortical débris may act as it is liable
to do 1n the discission of soft cataract.

At other times neither of these accepted explanations will
suffice. For instance, I lately provoked an attack of glaucoma
in the eye of a boy by needling a capsular cataract, with very
little imprisoned lens-substance, left after simple discission

* Two patients operated upon in 1896, and two in 1897, came
back later with glaucoma secondary to chronic iritis. But 1 believe
no other similar cases have been seen of late years. This exemption
is attributable to better management in preventing and controlling
iritis.

+ This very early onset of glaucoma is more common after
simple extraction than combined (see Norris and Oliver’s * System,’

iv. 392).
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several years earlier. The iris was slightly atrophic from
former inflammation, but there was no shallowing of the
anterior chamber.

The treatment of this complication must vary according
to its mode of production. The operative procedure
indicated may be simple division of pupillary membrane,
or some form of sclerotomy, or iridectomy. Slight cases
arising from needlings often give way to eserine. On the
other hand, plus tension associated with distinct iritis
demands relief by operation, together with the treatment
of the inflammation by atropine.

DETACHMENT OF RETINA, destroying vision, is
the complication most feared after considerable loss of
vitreous, though some eyes retain good vision perma-
nently after very large losses. It may happen while the
patient is in hospital, or after a considerable interval. A
small escape of vitreous has probably no influence in
this direction in eyes sound except for the cataract. DBut
in highly myopic eyes, the evidence being accumulated
with regard to removal of the transparent lens suggests
that the operative procedures in themselves have a slight
tendency to produce detachment; the vitreous in these
cases is often a little disturbed by the needling of pos-

terior capsule.

Complete separation of the retina is one of the consequences
of protracted irido-cyclitis, but in itself is of little or no conse-
quence, as the vision is otherwise destroyed.

Of TransIENT DETACHMENT oF CHOROID, seen after cataract
extraction, I have no personal knowledge. Specially studied
by Fuchs,* it appears rather a pathological curiosity than an

* Von Graefe's Archiv; epitomized in the Ophthalmic Review,
xxi, I54.

7
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important clinical fact, inasmuch as it usually happens at a

time—two to eight days after operation—when eyes are rarely
examined ophthalmoscopically, and passes away before the time
comes for testing sight, and never permanently affects the
vision. It seems to be due to the penetration of aqueous into
the suprachoroidal space through a small tear at the attach-
ment of the ciliary body, and is marked clinically by failure of
the anterior chamber to properly refill, or by its emptying after

once refilling.

EryTHROPSIA—Tred vision—has been complained of extremely
rarely by any of our patients, possibly because they are warned
to wear dark glasses for some time after discharge from hos-
pital. For a good account of it see Norris and Oliver's

* System,’ iv. 394.

INDIFFERENT AND BAD REsSULTS, on discharge from hospital,
among 1,172 extractions, from February 1, 1901, to March 3,
1903, the period under review on pp. 53-55; collected to give
some idea of the complications before and after operation that

have interfered with vision :

W

2, V=nil. 1, Patient 22 years; over-ripe cataract, possibly

congenital, Absence of vision unaccounted for.*
I, suppuration,

1, V=Ilight only. Acute traumatic glaucomatous irido-cyclitis

at the time of operation.
16, V=moving bodies only—
4, much cortex left,
1, lens lost in vitreous.
2, disease of vitreous, soft eyeball before operation.
1, nystagmus, congenital cataract,
1, old secondary glaucoma, posterior synechia.
2, probable detachment of retina after vitreous loss.

5, glaucoma before operation; much cortex left in two

CaZCs.

*# The cases unaccounted for are explained thus: Though I
saw them all before discharge, the vision was not tested till after
I had given permission for their discharge, and hence the oppor-
tunity for investigating the cause of visual defect was sometimes

lost.
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74, V =fingers counted at distances below 10 feet with the help
of a spherical lens—

5, leucomata,

7, diffuse corneal opacity, remains of pannus.

2, large prolapse of iris.

2, large prolapse of vitreous.

g, cortex left.

10, after-cataract, or remains of blood.-clot.

7, sequelze of iritis before operation (vitreous opacity, etc.).
, congenital coloboma,
vitreous opacity.
large vitreous loss.
glaucoma before operation.
probably congenital cataract.
squint,
albuminuria (fundus not examined).*
unaccounted for,* some of them probably considerably
astigmatic from the operation.

-

(=]
o oH K OB =T R O -

-

03 (total).

P.5.—This collection of poor results, with what has gone
before, may take the place of statistics of total results worked
into groups of * good,’ * fair,” etc. Such statistics vary so much
with individual interpretations of the classification as to serve
no very obviously useful purpose.

* See footnote on preceding page.



CHAPTER V
COMPLICATED AND SOFT CATARACTS

Cataract with Glaucoma—Cataracts secondary to Irido-Cyclitis—
Extraction in High Myopia—Dislocated Lenses—The Extrac-
tion of Soft Cataract.

CATARACT WITH GLAUCOMA.

Tue shallow anterior chamber commonly seen with the
swollen liquefying form of cataract has been repeatedly
referred to in the foregoing pages. The question strikes
one: Does not this shallowing in old people ever give
rise to glaucoma ? 1 am convinced that it does.

In Bombay the triple association is frequently seen of
recent congestive glaucoma with swollen cataract and
very shallow anterior chamber, And the connection is
emphasized by the following considerations: (1) These
cases include the majority* of the subacute glaucomas
seen, the great bulk of primary glaucoma in India being
distinctly chronic, simple or congestive. (2) Other forms
of cataract associated with recent attacks of congestive
glaucoma are decidedly uncommon. (3) The shallowing
of the anterior chamber is frequently extreme. Where
comparison can be made with the chamber of a fellow

* I have no figures giving the proportion of these cases compared
with ordinary subacute glaucomas without cataract. My impres-
sion is that the former are at least twice as numerous as the latter

in Bombay.
[ 100 ]



COMPLICATED AND SOFT CATARACTS 101

eye as yet uninfluenced by glaucoma, cataract, or cataract
extraction, that of the glaucomatous eye is generally dis-
tinctly the shallower of the two. In a few cases the
difference in depth is inappreciable ;* but it must be
borne in mind that the dilated pupil and altered iris of
the affected eye prevent very exact comparison between
the two eyes. This difference in anterior chambers,
though not quite exclusively the property of these
cataractous glaucomas, is sufficiently so to remain their
chief distinctive feature. During the period of collection
of the statistics given below it was found but five times
in glaucomatous eyes without cataract, or with only
incipient cataract. In ordinary congestive glaucoma
the relation 1s commonly reversed ; the chamber of the
affected eye is less shallow than that of the unaffected
—Dbut predisposed—eye. (See Czermak, quoted in the
Ophthalmic Review, xvi. 199.)

It is by no means contended that the cataract formation
always takes a very large place in the etiology of these high
tensions. For the large majority of such swollen cataracts
pass through their whole course without altering the tension
of the eye at all. And of the thirty-three of these cataracts
associated with recent congestive glaucoma, of which I have
notes, five had advanced to the Morgagnian stage, though in
four out of these five cases the glancoma was by no means
advanced. In two of them there was still some pupillary
reaction obtainable: in one of these two and in another case
the tension gave way completely to eserine before operation ;
and in the fourth case the attacks of high tension had been
intermittent.

Among other factors in etiology may be noted the predis-

* I have very rarely seen congestive glaucoma together with Mor-
gagnian cataract and an anterior chamber de¢per than that of the
unaffected eye; but in only one case was the glaucoma apparently
of recent origin, In this case it must be assumed that the cataract
played no part in the production cf the high tension.
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position to glaucoma frequently shown by the (less) shallow
chamber of the unaffected fellow eye. And at times there is
a definite exciting cause for the onset of high tension; in two
of our cases it was operation upon the other eye, and in at
least one other case it was probably the use of a mydriatic.
During the two and a half years over which the above thirty-
three cases have been spread, six similar cataracts were seen
with only a low degree of plus tension, in eyes quite or nearly
free from injection. And ten others were found without high
tension, but with some enlargement and sluggishness of pupil.
In six of these cases the abnormality of pupil was very slight,
and might easily have escaped notice ; in two of the remaining
three, there was contraction of the field of projection also,
evidently from high tension that had passed off for the time.

Thus the prima facie presumption in favour of this
etiological relation between swollen cataract and glau-
coma is supported by a considerable body of evidence,
collected in a comparatively short time. It is further
borne out in treatment. Indeed, it is the consideration
of treatment that supplies the strongest warrant for the
separation of these glaucomas into a special group. In
two of the first few cases treatment of the glaucoma
was attempted on orthodox lines, but both gave a lot of
trouble.

In one case the anterior chamber failed entirely to refill after
a perfect iridectomy with conjunctival flap. Plus tension
returning after three weeks necessitated cataract extraction,
assisted by preliminary posterior scleral puncture. The incision
had to be made mostly with scissors, owing to the absence of an
anterior chamber. Some cortex was left obscuring vision ; and
three weeks later still, plus tension was again evident. After
another posterior scleral puncture the patient disappeared,
tired of treatment.

In the other case the tension was finally reduced, and useful
sight restored by a ‘sclerotomy with conjunctival infolding,’
after the failure successively of (1) eserine with small sclero-
tomies, (2) iridectomy, (3) cataract extraction, and (4) sclerotomy
with division of adherent root of iris,
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In the light of these cases it was then recognised that,
if the cataract were admitted as a factor in the causation
of the glaucoma, the correct treatment of the latter
necessitated the prompt removal of the lens. This was
done, with combined iridectomy, in twenty-two of the
thirty-three cases of congestive glaucoma, resulting in
the recovery of useful vision in all but three eyes. In
one of these three eyes the wound was found next day
distended by a large clot from intra-ocular heemorrhage.
In the second there was only perception of light—no
projection, and operation was for the relief of pain, with-
out definite prospect of any restoration of sight.* In the
third case a temporarily poor result—fingers at 1 foot— -
was attributable to cortex left behind and to the remains
of blood-clot. The field of projection was very much
contracted in some of the eyes operated upon. In the

few eyes seen later, at various intervals, the vision had
still further improved.

This treatment appears at first sight perhaps rather bold, I
have a great fear of large incisions in eyes affected with
advanced primary chronic glaucoma. But in the eyes now
considered, where the high tension is of recent onset, and
where, moreover, it is partly ‘ secondary ' in origin, changes
in the walls of the bloodvessels may not be very marked. In
five of the eyes thus treated the tension was fully reduced by
eserine before operation, and in some of the others the conges-
tion was only moderate, so that chloroform was seldom needed.?
In three eyes (chloroform cases) the knife had to be thrust
through iris and lens in making the incision, owing to extreme

o

* This was the only eye in which the plus tension was imperfectly
reduced by operation, as far as our observations go.

+ The patients were warned that there would be pain, and the
operations were performed with particular care and gentleness.
Possibly in European practice chloroform might have been required
oftener, In operating upon an eye free from tenderness on pressure,

there should be no more pain than a person of average self-control
can bear without flinching.
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shallowing of anterior chamber. In three other eyes (tension
reduced by eserine) opaque capsule was extracted—with the
lens intact in two cases, and after the lens in the third case—
without loss of vitreous; and in another eye, the lens in its
capsule was forced out by spasm of the lids, with escape of
vitreous.

In the remaining nine cases out of the thirty-three little or
no treatment was adopted, either owing to the patient’s objec-
tion to operation or to poor prospects as regards vision, there
being perception only of light, without projection.

A causal relation between cataract and glaucoma
exactly the reverse of the above is frequently seen.
Glaucoma in temperate climates appears seldom to give
rise to cataract until it has become absolute. But in
India cataract, as a result of primary glaucoma,
frequently comes on earlier, reducing what would be
otherwise useful vision. It is not, however, sufficiently
ripe to permit of extraction at the time when operation
is demanded for the high tension. It may be expected
to go on developing slowly after the glaucoma has been
relieved, and may need extraction months or years later.

The chance coincidence of cataract and early glaucoma
in the same eye is seen at times, The absence of etio-
logical relation between the two may be assumed with
the forms of cataract that lead to no siaallowing of the
anterior chamber. Incipient cataract and incipient
glaucoma are seldom seen together, probably because
most lenses in the early stage of cataract formation are
reduced in volume., I have notes of a few cases of
glaucoma developing together with hypersclerosis of the
lens ; these lenses are probably not smaller than normal.
Supposing operation for the reduction of tension has
failed, one may feel tempted to extract an unripe cataract
to get rid both of the tension and opacity. The only two
cases in which I thus operated turned out badly (one of
them is given in detail on p. 54).
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CATARACTS SECONDARY TO IRIDO-
CYCLITIS, with occlusion of pupil (cataracta accreta),
and in some cases of adherent leucoma or staphyloma, often
give good results if the eye be not softened,* and if the pro-
jection of light be fair. The cataract may not be detected
until an artificial pupil has been made; and after the
lens-extraction there may possibly be a third operation
required for membranous opacity. This is rather tedious,
If it seems very probable that ripe cataract is present—

¢., in old dense occlusion,T or if the lens can be partly
seen through thin pupillary membrane—the operation
for extraction may be combined with an iridectomy
upwards, and in some cases opaque capsule may Dbe
removed at the same time. It is surprising how readily
the capsule comes away from its old adhesions to iris,
whose tissue may now be more or less atrophied and
friable. Proceeding thus in the one operation, but step
by step, I have had unexpectedly good results; the
number of cases has, however, been very small. In
Wenzel’s method the knife, while making the corneal
incision, passes through iris and lens-capsule, a portion
of these matted membranes being afterwards cut away
with scissors. This mode of operating may be forced on
one by a very shallow chamber, in leucomatous and
staphylomatous cases, and is perhaps preferable when
there is much matting together of iris and lens-capsule

* With adherent leucoma or staphyloma, operation of some kind
may be demanded for secondary glaucoma.

1 It is, as a rule, scarcely too much to assume that in old dense
occlusion of pupil ripe cataract is present, and that it is fit for
extraction if the tension of the eye be fair and the projection of
light good. DBut in one patient lately, aged thirty-two years, acting
on this assumption, I made a large incision unnecessarily, and lost
some vitreous. The lens had become absorbed. A %nnp!e free
incision of the remains of iris, capsule, and inflammatory tissue
would have been sufficient.
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(“ total posterior synechia’). Personally, however, I have
only practised such an incision in the three glaucomatous
cases already mentioned, not secondary to irido-cyclitis
—cases quite different from those now considered.

EXTRACTION IN HIGH MYOPIA.

This small book does not include within its scope the
consideration of the treatment of high myopia by
removal of the transparent lens, but merely touches
upon it lightly in the operative measures undertaken.
The treatment varies from repeated discissions to the
(incomplete) extraction of the unaltered clear lens. DBut
the usual practice is ¢linear extraction' of the lens
rendered opaque by discission. This, as far as young
patients are concerned, is dealt with later together with
other forms of soft cataract. The only special feature
is the danger of detachment of the retina, a risk
already present in some of these eyes, but possibly in-
creased to a slight extent by operation, even apart from
escape of vitreous. In older persons, cataract forma-
tion after needling has to be very cautiously watched
for the probable onset of high tension; preliminary
iridectomy has been sometimes done with a view to
lessen this liability. And the older the patient, the
greater the danger, probably, of retinal detachment.
And, owing to the presence of a hard nucleus, the
incision for extraction has to be large, as for ordinary
cataract extraction.

Incipient cataract developing spontaneously in a highly
myopic eye is classed as secondary if there be disease of
the vitreous; it may be of very slow formation, and
remain for long limited to the posterior surface of the
lens. When too advanced to allow the fundus to be
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seen, a limitation of the field of projection would suggest
detachment of retina, especially if the tension of the eye
were low, and would contra-indicate operation.

In any operation in high myopia particular care is
taken to avoid loss of vitreous.

DISLOCATED LENSES.

The ill effects of ¢couching’ and ‘reclination’ of
cataracts by vaids and hakims are seen all over India.
I have extracted one or two lenses which had returned
to their normal position after such operation, but have
not cared to interfere otherwise.* Lenses dislocated
spontaneously or traumatically into the anterior chamber
are met with everywhere. In India such cases are fre-
quently brought for the relief of pain only, after the lens
has become opaque, and after the possibility of restora-
tion of sight has been lost through secondary glaucoma.
In extracting a lens from the anterior chamber, if the
incision be carefully made with a very narrow knife,
there is usually no need for special measures to prevent
the lens slipping back into the vitreous, such as the
fixing of the lens with a needle, or operation with patient
in the semi-prone position. If it has lain long in its

abnormal position, it may have become firmly fixed to
the cornea.

In attempting to remove a lens partially luxated downwards
in the posterior chamber, I found it so firmly adherent below
that only partial removal with the scoop was possible. A good
deal of cortex was left and much vitreous lost, and the resulting
vision was worse than before operation.

* Captain Henry Smith, I.M.S,, reports sixty-nine extractions of
couched lenses ({ndian Medical Gazetfe, xxxvi. 224).
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THE EXTRACTION OF SOFT CATARACT.

Operation for the removal of soft cataract—i.c., opacity
in lenses which have not yet developed hard nuclei—
is mostly performed on lenses which have been rendered
more or less completely cataractous by discission or
‘needling,’ either for partial cataract—generally lamellar
—or for the treatment of high myopia. In other cases
operation 1s for traumatic cataract, from accidental
wound or rupture of lens-capsule; or again, for idio-
pathic general cataract in young persons.

Traumatic cataract is nearly always met with at an age when
the lens is still fairly soft. There is often inflammation, in-
fective or otherwise, which may render delay in operative inter-

ference advisable, unless pressure from the swollen lens appears
to be keeping up the inflammation.

Sometimes extraction is an expeditious alternative to
the very tedious, but on the whole safer, absorption of
lens-matter under repeated needlings; or it may be com-
pulsory for the removal of inflammatory or glaucomatous
complication.* In the former case it is not done until
the cataract is ripe, and therefore easily removable ; in
the latter case it may be only a very partial operation,
much sticky unripe lens-matter being unavoidably left
behind.

The usual operation is known as linear extraction
or ‘curette evacuation.” A straight linear wound, 5 milli-
metres long, is made in the cornea with a triangular
keratome, rather nearer the margin than the centre of
the cornea. If the lens-capsule has not previously been

* These complications are especially likely to follow the too free
admission of aqueous to framsparent lens-matter, which rapidly
swells as it becomes opaque. On the other hand, in over-ripe

cataracts sudden high tension may result from a quantity of
albuminous milky fluid being thrown into the anterior chamber.
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opened, it may be done now with the point of the
keratome. If the cataract 1s fully ripe and soft,
depression of the peripheral lip of the wound with a
curette should enable most of the soft lens-matter to
escape, without injury to the iris, In many cases a
vertical incision in the outer part of the cornea is
preferred (unless chloroform be administered), owing to
the early age and consequent want of control of the
patients. The point of the keratome is directed obliquely
towards the iris, until, by its lustrous appearance, it is
seen to have entered the anterior chamber; it is then
passed on parallel with the surface of the iris. The
curette frequently has to be introduced into the anterior

LINEAR EXTRACTION.

chamber for the removal of some of the lens-matter. If
the cataract is at all unripe, its removal will be incom-
plete ; iridectomy will be required, and the wound should
therefore be above. It is as well then to have the
incision just beyond the limbus, in order to get a con-
junctival covering. This can be got by sliding the
conjunctiva, caught on the point of the keratome; or a
narrow knife may be used to cut from within, and so to
fashion a conjunctival flap. With the narrow knife the
section may be, of course, slightly larger than with the
keratome, if "thought necessary. Thus a near approach
is made to extraction as practised for hard cataracts.
Where there is slight iritis or high tension, the opera-
tion will be painful if done under cocaine anwesthesia ;
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chloroform is therefore demanded in children. The
evacuation is greatly aided by irrigation with normal
saline ; much unripe lens-substance can often be got
away thus. Irrigation of the anterior chamber may
be offered as a rational substitute for the old suction
operations, still occasionally performed. It is, however,
better to leave much of the lens behind, and to trust
in atropine afterwards, than to continue in prolonged
efforts at removal. For the treatment of iritis caused
by traumatic cataract, a very partial evacuation suffices if
undertaken early, and for the reduction of high tension
the mere incision is enough. The tender age of the
patient may sometimes not permit of the use of atropine
after operation to the extent desirable.
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Cataract, after-, 1, 89

, Cataract, capsular, 1, 11, 71

complicated, 2, 100

discoid, 3, 6, 11, G4

hypersclerotic, 4,8, 9, 12,63

incipient, 3, 9

liquefying, 4, 10, 11

Morgagnian, 3, 4, 11, 05, 67,
68, 69, 70, 71, 78, 9o, 101

over-ripe, 3, 4, 6, 11, 12, 68,
71

primary, 2

progressive, 2

ripe, 3. 5. 7

secondary, I, 2, 10, 105

senile, 2

shrinking, 6, 11

shrunken, 5, 71

soft, 108

traumatic, 2, 10, 105

tremulous, 5

unripe, 3, 6, 7, 40, 46, 104,
109

| Chloroform, 30, 103, 110
| Choroid, detachment of, g7
| Cicatrix, cystoid, 53

Cocaine, 23, 81

Coloboma, the, 62

Combined operation, the, 31

Complicated cataract, 2, 100

Conjunctival flap, the, 31, 33,
36, 42, 58

Conjunctivitis, 14, 22, 33, 57

Contracted fornices, 35

palpebral aperture, 35

Control, patient’s self-, 21, 22,
38, 43 ,

Corneal opacity, 14, 80, 88

EIir
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Corneal section, the, 31, 58
Cortex, absorption of, 41, 68
evacuation of, 39, 67
left behind, 44, 46, 50, 62,
8’7, 70, 79, 108
Counter-puncture, the, 32, 34
‘ Curette evacuation,’ 108
Curetting of conjunctiva, 46, 47
Cyclitis, 78
' Cystoid cicatrix,’ 83
Cystotome, the, 24, 38

D

Dacryo-cystitis, 14
Darkened room in after-treat-
ment, 49
de Wecker's scissors, 24, 94
Delayed union, 87
Delirium, 89
Delivery of lens, 39
Depressed lens, 39, 42
Dermatitis, acute, 88
Desmarres' retractor, 35, 38, 69
Detachment of choroid, g7
of retina, 45, g7, 1006
Dexterity, 21
Diabetes, 14, 74, 80
Discission, 108
Discoid cataract, 3, 6, 11, 64
Dislocated lenses, 107
Distension of the
flatulent, 89
Dressing, the, 47
Duration of cataract, 12

abdomen,

B
Entropion, spastic, 89
Epithelium, exfoliation of, 81
Erythropsia, 62, g8
Eserine, 23, 064, 85, 97, 104
Evacuation of cortex, 39, 67
* Exclusion of pupil,’ g6
Exfoliation of epithelium, 81

INDEX

| Fixation forceps, 23, 31

Flap, the comjunctival, 31, 34,
36, 42, 58

Flatulent distension of the abdo-
men, 89

Forceps, capsule, 66

fixation, 23, 31

Fornices, contracted conjunc-
tival, 35

Firster, 61

Fuchs, 97

G

. Glaucoma, cataract with, 100,

105, 108
secondary, 55, 59, 62, 8o,
g1, 94, 95, 107
Gout, 8o

Graefe's knife, 23

Extraction in the capsule, 6g,
|

78
of capsule, 69, 72, 94, 105
F
Filamentous keratitis, 8o
Filtration cedema, 88

modified linear operation,
60

H

Hamorrhage into anterior cham-
ber, 33, 36, 46, 58, 86
expulsive retrochoroidal, 15,
85, 103
Hypersclerosis, 4, 8, 9, 12, 63

I

Illumination, 30
focal, 48, 77, 78
Incarceration of iris, 44, 59, 81,
95
of vitreous, 44
Incipient cataract, 3, 9
Instruments, 23, 24
sterilization of, 24
Iridectomy, 36, 97, 109
made with the knife, 34
preliminary, 61
Irido-cyclitis, 53, 54, 50, 76
Iridotomy, 94
Iris, incarceration of, 44, 59, 81,
95
Iris, prolapse of, 44, 52, 59, 62,
64, 81, 88
Iritis, 48, 53, 54, 59, 77, 78, 79,
95, 110
Irrigation, antiseptic, 23, 26, 51,
25



INDEX

Irrigation of the anterior cham-
ber, 36, 40, 45, 67
Irrigator, the, 25, 27, 36

K
Kalt, 6o
Keratitis, filamentous, 8o
striped, 8o
Keratome, triangular, 109

Knapp, 67, 80, 01, 94
Knife, Graefe's, 23

L

Lachrymal sac, secretion from, |

Levinsohn's scissors, 94

* Lid manceuvre,’ the, 67

Lid margin, the, 28, 35, 56
Linear extraction, 108
Liquefying cataract, 4, 10, II
Lower lid, depression of, 47, 49

M

M¢Keown, 26, 67

Meibomian secretion, 26, 28, 57

Mental disturbance, 89

Mercury, treatment by, 68, 76

Morgagnian cataract, 3, 4, 11,
65, 67, 68, 6o, 70, 71, 78, go,
101

Mulyoney, Lieut.-Col., I.M.5., 62,
70

Myopia, high, 13, 97, 106

N

Needle, cutting, g1
Bowman's, 93
Stilling's harpoon, 94

Nephritis, 14, 74, 80

Nervousness, 22, 20

O

(Edema, filtration, 88

Open treatment of wounds, 72

Operability, 12

Orbicularis, spasm of, 29, 36, 41,
43, 49, 69, 82, 87, 88

Over-ripe cataract, 3, 4, 6, 11,
12, 68, 71
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IJ
Palpebral aperture, contracted,

35
Panophthalmitis, 53, 75, 94
FPansier, 61
Perchloride lotion, 22, 23, 25, 26,
51, 55, 76, 78, 88
Preliminary iridectomy, 61
Preparation of patient, 21
Frimary cataract, 2
Progressive cataract, 2

| Prolapse, excision of, 84

of iris, 44, 52, 59, 62, 64,
81, 88
of vitreous, 43, 52

Prostate, enlarged, 8o

Pupil, distortion of, 44, 64
occlusion of, 8o, go, g3, 105
reaction of, 13, 102

R
Results, bad, 20, g8
fair, 49
good, 49

Retina, detachment of, 45, 97,
106

Retractor, Desmarres’, 35, 38,
69

Rheumatism, 8o

| Ripe cataract, 3, 5, 7

S

Sclerotomy, 85, g7
Secondary cataract, 1, 2, 10, 105
Section, corneal, the, 31, 58
downward, 60
lateral, 6o
too peripheral, 43, 59
Self-control, the patient's, =21,
22, 38, 43
Senile cataract, 2
Shallow anterior chamber, 4, 6,
32, 34, 35, 100, 105
Shield, the, 43
Shrinking cataract, 6, 11
Shrunken cataract, 5, 71
* Simple’ extraction, 61, 70
Sloughing of cornea, 59
Smith, I.LM.S., Captain Henvy, 62,

70, 78
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Soft cataract, 108

Spasm of orbicularis, 29, 36, 41,
43, 49, 69, 82, 87, 88

Spectacles, 49

Speculum, lid, 23, 28, 29, 30, 35,

45
* Splitting the cornea,’ 35
Sterilization of instruments, 24
Stilling's harpoon needle, g4
Striped keratitis, 8o
Stupidity of patient, 22
Subconjunctival extraction, 61
Suction operations, 110
Suppuration, 54, 75, 77
Suspensory ligament, rupture of,
39: 42
Suture, corneal, 6o

T

Terson, 66

Test bandage, 22

Toilet of the eye, 46

Training of patient, 22
Traumatic cataract, 2, 10, 108

INDEX

- Traumatism, reaction to, 78
I'remulous cataract, 5

U
Union, delayed, 87
Unripe cataract, 3, 6, 7, 40, 46,
104,109

Vv
Vacher, 61
Vectis, use of, 42
Vitreous, escape of (loss of), 41,
42, 59, 69, 70, 71, 107
. fluid, 43
I incarceration of, 44
| prolapse of, 43, 52
Volume of lenses, 16

W

Wecker's scissors, 24, 94
Wenzel's method, 105

L
Zonule, rupture of, 39, 42

THE END
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