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Site of Election for Incision in Cataract 
Extraction. 

We have already shown that prolapse of the 
iris can most easily be prevented by making a 

very large peripheral incision. Prolapse practi- 
cally never occurs with such incisions even if 
no iridectomy as performed, especially when a 
full conjunctival flap has been made, On the 

other hand, there is some danger of eversion of 
iris if the vitreous be made to recede much 

by traction on the conjunctival flap at the time 
of operation as this deprives the posterior surface 
of the intact iris of its support from the anterior 
surface of the vitreous. Traction on the con- 

junctival flap renders this surface concave instead 
of convex. Our clinical experience and results 

permit us to make this statement. We have 
observed that it is difficult to prevent vitreous 

escape when a prolapse of the iris is being cut 

subsequent to cataract operation as the incision 
is small. A small incision does not allow prolapse 
of iris when the lens diaphragm is intact. When 
the incision is extremely small, such as a punc- 
ture with a needle or cataract knife, prolapse 
does not occur even if the lens diaphragm is 

destroyed. 
With very large incisions the use of a piece 

of catgut to prevent prolapse of the iris is 

unnecessary. Those who doubt this may conduct 
a few experiments on living animals. It will be 
found that if the cornea be completely excised 
under cocaine and removed altogether from the 

eye-ball along with the lens, there will be less 

danger of expulsion of contents than when the 
lens diaphragm is destroyed through a small 

incision such as the one generally used by 
capsulotomy surgeons. An idea on the subject 
may be gained by grasping an excised eye-ball 
between the fingers making an incision and 

extracting the lens. It will be noted that for the 
same amount of pressure the vitreous will be more 
liable to escape from a small than from a -very 

large incision. There will be a greater degree 
of compensatory gaping in the latter. It should 

be kept in mind that the vitreous in old patients 
is much more fluid than that in the animals on 

which experiments may be conducted and that 

the sclerotic becomes more rigid as age advances. 
In cataract extractions where a small incision is 

made the frequent occurrences of shallowness of 

the anterior chamber from forward displacement 
of the vitreous due to the diminished containing 
capacity of the posterior compartment of the 

eye-ball is striking. With large incisions the 

anterior chamber reforms more quickly, and is 

deeper than with small ones. 
The point in favour of upward extraction was 

that the upper lid partly covered the coloboma 
caused by iridectomy. The extraction of the 

lens in capsule with an intact iris disposes 
of this and the lens need not necessarily be 
extracted upwards. We propose in this paper to 

discuss the question of the best site for cataract 

extraction. The following considerations guide 
us in selecting the site : 

1. Pressure on the eye-ball.?It is well 

recognised that one of the chief sources of 

trouble at the time of operation and during 
after-treatment is pressure on the eye-ball. 
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The outside pressure from the hook used in 

expressing the lens is objectionable, still more so 

is the continuous pressure of varying degrees 
from the external muscles and the orbital fat, 
and the intermittent pressure from the forcible 

contraction of the orbicularis. Intraocular 

pressure may cause trouble in cases of increased 

tension or even with normal tension if the parts 

pressed upon are irritable and tender. Post- 

operative glaucoma appears 
to us to be extremely 

We never find this complication in our 
rare 

cases. ... 

We have shown before that a large incision 

relaxes the rotatory muscles of the eye-ball and 

the resulting exophthalmos reduces the pressure 

from the orbital fat. The question now is, how 

to deal with the orbicularis during operation and 

after treatment ? 
2. The collection of tears at the time of 

operation.?In the usual position of the patient 
at the time of operation the tears flow from the 

upper and outer corner of the orbit along the 

outer surface of the eye-ball to the space in the 

lower fornix. When this space is filled, the 

tears reach the inner canthus and run down 

the cheek or pass into 
the nose. The fluid, if it 

reaches the wound, increases the danger of 

infection unless the conjunctival sac is absolutely 
sterile. We pointed this out in our paper on 

downward extraction. The field of operation 
should as far as possible remain dry?a condition 

impossible to obtain when 
the cortical matter is 

washed out after capsulotomy. 
3. Mechanical obstruction to manipulation 

at' the time of operation.?The overhanging 

position of the eyebrow and obstruction from the 
nose are to be considered in this respect. 

4. The nature of different parts of the con- 

junctiva.?It is thicker and comparatively more 

fixed on the inner side. 

5. The danger of sepsis from proximity of 
parts that are difficult to keep clean.?The 

position of the nasal and lachrimal ducts and 

carbuncle at the inner canthus and of the 

lachrimal gland at the upper and outer corner 

deserves consideration. 

6. Astigmatism.?We have shown that a 

certain amount of astigmatism is the result of 

disappearance of the lens diaphragm and is 

independent of the incision. 
It is found in cases 

of lens couching. This astigmatism is the result 

of increased curvature generally in the horizontal 
axis of the cornea. The question arises, is it 

possible to reduce this by 
incision ? 

7. Interference with ivound and flap from 
movements of the lids and eyebrow during after- 
treatment.?The movements of the lids take place 
in the vertical direction only. The orbicularis is 

fixed at the inner side and here its action is very 

defective, It is most powerful in the neighbour- 

hood of the external angular process, fairly strong 
below and at the outer canthus. 

8. The effect of gravity. 
Note- In cases of corneal opacity the cataractous lens 

sliould be extracted where the optical iridectomy is done, and 
in such cases these considerations can be neglected. 

The possible sites for incision are :? 
(1) Upper part of cornea or limbus. 
(2) Outer part of cornea or limbus. 
(3) Lower part of cornea or limbus. 
(4) Inner part of cornea or limbus. 
(5) Sites intermediate to these.- 
(6) Front part of cornea. 

(1) Upper site.?The overhanging position of 
the eyebrow, the tendency for irritable eyes to roll 
up at the time of operation, the comparative 
difficulty in the delivery of lens against gravity, 
the entrance of blood, if any, into the anterior 

chamber, the comparatively higher astigmatism, 
the increased liability to striped keratitis and 
formation of a cyclitic membrane in the pupillary 
region, the occasional occurrence of a filtering 
cicatrix, the deformity resulting in the corneal 
curvature from displacement of the corneal flap, 
the practical certainty of the eye being ruined 
if it suppurates, the action of gravity in spread- 
ing infection in irido-cyclitis, the movements 

of "the lids in the vertical direction, the tendency 
for the conjunctival and corneal flap to slip on 
account of the action of gravity and of the lids, 
the comparatively heavier massage from the 

orbicularis on the wounded part of the eye-ball 
(especially when an irritable eye rolls up), are 
disadvantages to be reckoned on. The help 
given by gravity in rendering prolapse of the 

iris and escape of vitreous more difficult appears 
to be the only advantage in its favour, but we 
have shown that these complications are extremely 
rare with large incisions (-5 or ^ of the circum- 
ference at the limbus). 

If for reasons like corneal opacity, etc., the 
lens has to be extracted upwards, the method 
described in the April number of the Indian 
Medical Gazette may be adopted. We have 

since slightly increased the length of incision. 
This increases the danger of the corneal flap 
slipping down. To prevent this it may be 

necessary to stitch the conjunctival flap whicl\ 
should not be too freely undermined on either 
side. The pockets may be made deep without 
separating the conjunctiva much at the sides. 

If the surgeon decides to stitch the flap he 
should pass the thread through the margins 
of the cut conjunctiva and tie a loose knot 

some distance away before opening the eye- 
ball. This thread will not obstruct the delivery 
of the lens and the flap will permit traction and 

gaping of the wound as the knot is at some 

distance and the thread lies on one side. After 

completion of the operation the loose knot may 
be tightened. It is better to use fine catgut for 
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the purpose, because it will not be necessary to 

remove it and its use is only required until the 

flap becomes adherent. The cornea may slip 
down inspite of the stitch, owing to the action of 
the upper lid. The upper and lower lids and 

eyebrow can be kept under control by stitching 
the outer canthus and the orbicularis to the 

temple. We have found this stitch extremely 
useful, and we use it practically in every case 

whatever may be the site of incision. Two 
minutes before operation a subcutaneous injection 
of a few drops of local anaesthetic is given near 

the outer canthus and at the temple. A needle 
with a thick cotton thread is passed through the 
conjunctiva and brought out a little external to 

and above the outer canthus so as to exert 

greater pull on the upper lid than the lower. 
The needle is then passed through the skin at the 
temple and brought out again. The two ends of 
the thread are then tied together by a loose 
knot and the operation proceeded with. After 

operation the knot is tightened and secured. 
This fixes the orbicularis to the temple. The 
skin cannot move, and it becomes impossible for 
the patient to blink or to open the eye, making 
the function of dressings still less important. 
The stitch does not cause much pain to the 

patient if the outer canthus is not pulled hard 
towards the temple. We operate with focal light 
generally in the evening or at night and 

next morning remove the stitch and bandage 
permanently. When the eye is opened a large 
quantity of tears mixed with iodoform escapes* 
The cornea is found to have lustre, is transparent 
and in good position. The accumulation of tears 

caused by the stitch does not cause infection as 
the fluid cannot enter the eye-ball in a con- 

junctival flap operation as described by us. On 

the other hand, we think that it prevents friction 
between the lids and wound. This is important 
with a large incision on account of the danger 
of trophic changes in the cornea. Large incisions 
mean greater nutritional disturbance of the 

cornea, and friction between the lid and cornea 

may cause ulceration of the latter. If the 

surgeon objects to the accumulation of tears he 
can fill the upper fornix with zinc and iodoform 

ointment after the completion of the operation 
before the speculum is removed. The ointment 

should be of a thin consistency and kept ready 
filled in a syringe. It is difficult to apply it 

with the finger, but it can be easily pressed into 

the upper fornix with a syringe. This ointment 

is preferable to yellow ointment, because it 

adheres better and is non-irritating. Prolonged 
pressure on the cornea with a hook at the time 

of lens extraction is not advisable. The lens can 

be more easily removed by picking it out with 
capsular forceps, the iris remaining intact or 

expressed by pressure from a hook on the sclerotic 
near its junction with the cornea. This avoids 

the danger of corneal ulcer forming. -The 

suspensory ligament may be separated first as 
advised by Lucca 1866, Andrew 1883, Grradenigo 
1912, and by Captain Nesfield, i.m.s. 

Stitching the eyebrow to the forehead is not 

so useful as the side stitch. The surgeon will 

appreciate the utility of the stitch at the outer 
canthus in immobilising lids and eyebrow if he 
places his thumb on the skin near the outer 
canthus and presses it backwards so as to draw 
the canthus backwards. He will find that the 
lids will close inspite of every effort to keep 
them open, and that he will be absolutely incap- 
able of moving either of his lids or of exercising 
pressure on the eye-ball from the orbital portion 
of the orbicularis. We hope to discontinue the 
use of the bandage altogether with the help of 
this stitch, using instead a pad of cotton wool 
and the wire lattice retained by an elastic band. 
It is possible that the stitch may also reduce 

complications resulting from small incisions. 
The lids are natural moulds of the front of 

the eye-ball and give uniform support to it with- 
out exercising undue pressure and so form the 
ideal dressing. If the surgeon wishes to drain 

away the tears collecting after operation, a small 
flat piece of gauze may be left between the lids 
at the outer canthus, but it is hardly necessary 
and is not used by us. 

If this stitch is not applied it may happen 
that the corneal flap becomes displaced inspite 
of the conjunctival stitch. This displacement 
is generally temporary as the cornea regains its 
curvature when the eye-ball regains its tension, 
but this means some delay in the patient's seeing 
after operation. It also increases the liability 
to opacity of Descemet's membrane, and perhaps 
a cyclitic membrane in the pupillary region may 
form from massage of the wounded eye-ball by 
the action of the orbicularis. We are of opinion 
that after cataract operation the ciliary processes 
become congested, especially those contiguous 
to the wound. Those at the sides are least, and 
those most distant from the wound are slightly, 
injured by pressure from the hook. When the 

conjunctiva regains sensation and reactionary 
catarrh sets in, the patient unconsciously squeezes 
the eyelid to drive out the tears and to avoid 

the glare. When the lids are lightly closed a 

good deal of light passes through them especially 
in tropical countries. One can even see move- 

ments of the fingers if the lids are lightly closed 
and the light falls on the hand. By closing 
the lids forcibly the skin is wrinkled up and 

therefore less light passes through them. This 

massage of the eye-ball presses out turbid 

aqueous from the ciliary processes into the 

anterior chamber causing striped keratitis or a 

cyclitic membrane. It also makes the eye irritable 

and painful and causes increased lachrimation. 

The injured eye requires rest and fixation of the 
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orbicularis at the outer canthus with a large 
incision in the eye-ball fulfils this purpose. If 

the turbid aqueous is not squeezed out of the 

ciliary processes they become full and distended 

and compensatory circulation at the circum- 

corneal zone is established to drain away the 

excess of fluid, and the conjunctiva becomes red. 
It is common to find striped keratitis absent 
in cases whose conjunctiva is found to be red 

and oedematous on removal of the dressings. 
Striped keratitis is much less if an air bubble be 
left in the anterior chamber at the time of 

operation, because then the coagulated albuminous 
matter cannot settle on the posterior surface of 
the cornea. It is greater if the hyaloid mem- 
brane ruptures an 3 vitreous escapes. The extent 

to which this deposit takes place is governed by 
the size of the opening in the hyaloid membrane 
and the disturbance to the vitreous. This is 

because opacities from the vitreous can enter the 
anterior chamber more easily now than when the 

hyaloid membrane was intact. The patient after 
a successful operation does not begin to see clearly 
as soon as the bandages are removed on account 
of opacities in the vitreous and aqueous and on 
the hyaloid and Descemet's membrane. The best 

place for these opacities to settle is the posterior 
surface of the iris where the leucocytes can deal 
with them easily. Therefore, in cases in which 

the iris is intact and the pupil small, good vision is 
restored earlier and striped keratitis is less, 
provided the iris is not stretched much at the 
time of operation. When the intraocular blood 

vessels distend from decreased intraocular pres- 
sure in cataract operation, turbid transudate takes 
place not only in the aqueous but in the vitreous 
also In cases where the hyaloid membrane 
ruptures and the vitreous 

is disturbed, the striped 
keratitis has got a pavement-like appearance- 
flat irregular opacities with intervening trans- 

parent lines. Streaks of opacities in such cases 
are rare. This is because when the coagulated 
albumin'finds its way into the anterior chamber 

from the vitreous it becomes well mixed up with 

aqueous. If the posterior surface of the cornea 

is rubbed by the outcoming lens it becomes 

specially suitable for deposits to occur. If it is 

quite smooth deposits may not occur, in which 
case they may settle on the ins or pass to the 

iridic angle or the subconjunctival tissue through 
the incision. The administration of purgatives, 
iodides, etc., before operation diminishes the 

quantity of the transudate 
from the blood vessels. 

Eserine or pilocarpine may be used to contract 
the pupil after 6peration. , 

(2) Lower -site.?We have already described 

downward extraction and discussed its advantages 
and disadvantages in comparison with upward 
extraction in the .June number of the Indian 

Medical Gazette. 
A few points require further mention. 

The collection of tears in the neighbourhood 
of the wound, the comparatively greater liability 
to prolapse of the iris, the interference. with the 
flap from movements of the lids or eye-ball after 
the operation, and pressure from the action of 

the orbicularis and cheek muscles, are disadvan- 

tages. In upward extraction, in the usual 

position of the eye, gravity tends to draw the 

conjunctival flap down when the patient is 

lying, with the head raised, sitting, standing, 
or looking down. In downward extraction 
it helps to keep the flap in position when 
the patient is lying but tends to move it more 
or less forwards when he sits, stands, or looks 
downwards. On the whole gravity acts favour- 
ably. A large conjunctival flap is more liable to 
be displaced than a small one. The limits to 

which gravity can cause displacement of the flap 
are much narrower in downward than in upward 
extraction. In blinking the lower lid is practi- 
cally stationary, but in forcible closure of the eye 
it moves upwards, and the orbicularis, helped by 
the cheek muscles, causes pressure on the eye- 
ball. This is less under the lower than the 

upper lid, but greater than that exerted at the 
inner canthus. 
The position of the surgeon and his assistant 

are the same as in upward extraction, and a 

speculum is used throughout the operation. 
The disadvantages can be got over by making 

conjunctival check ligaments, or by stitching the 

conjunctival wound as described. A stitch, how- 
ever, in the outer canthus fixing the lids and the 
orbicularis to the temple acts much better than 
any of these measures in retaining the conjunc- 
tival and corneal flap in position. 
The orbicularis remains weak for some time 

after the removal of the stitch. This gives the 
after-treatment a good start. 

The flow of tears into the wound during opera- 
tion can be prevented by placing a piece of 

gauze 1 inch long in the upper fornix at the 

outer side above the upper blade of the speculum. 
The inner end of the gauze passes between the 

upper blade and the lid. The speculum- can be 
designed so as to grasp the gauze with either of 

its blades and hold it in position. Downward 

extraction can in this way be successfully per- 
formed with good results. 

(3) Outer site.?The disadvantages of this site 

are that tears flow down over the wound and; 

enter the eye-ball at the time of operation, that 
the pressure from the orbicularis here is greater 
than at the inner side exposing the injured 
part of the eye-ball to more massage after the 

operation. The advantages are that the eye-ball 
is better exposed here than elsewhere on account 
of the low level of the bony margin of the; 

orbit and the absence of covering from the lids 
when the eyes are open, the roiling- up of the; 
eye by the patient does not cause much trouble, 
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gravity on the whole acts favourably, striped 
keratitis is less than in upward extraction, the 
movements of the lids do not interfere during 
after-treatment, astigmatism ought to be less as 

the incision may tend to decrease the curvature 
of the cornea in its horizontal axis. We have 

already shown that after the disappearance of the 
lens diaphragm without incision (lens couching) 
the curvature of the cornea in the horizontal 
axis is found to be greater than in the vertical. 
We have not yet been able to collect a sufficient 
number of patients on. whom retinoscopy was 
performed after outward extraction to confirm the 
above. 

In upward and downward extraction the specu- 
lum was kept in position throughout the opera- 
tion, but in outward extraction an ordinary 
speculum cannot be used as the surgeon stands 
on the outer side of the eye being operated on. 
A speculum that can be raised from the inner 
side can be used. 
The use of hooks to elevate the upper lid is 

open to objections. 
The objects of raising the eyebrow and lids 

are:? 

1. To expose the field of operation. 
2. To cause negative pressure in the eye at 

the time of extraction. 
3. To prevent the patient from squeezing the 

eye-ball. 
4. To afford space for tears to collect in the 

lower fornix at the time of operation. This is 

especially required in inward extraction when no 
gauze is placed in the upper fornix. 

1. A single hook or a double hook with the 
two blades close to each other does not expose 
the field of operation as well as when a speculum 
is used, owing to the lids on either side sloping 
down from the hook to the orbital margin and 
covering the eye-ball. Moving the hook from 
side to side so as to expose the part where the 
surgeon is working is a partial and unsatisfactory 
remedy. The hook especially exposes the fornix 
just above it better, but this it does at the 

expense of the width of the palpebral fissure 
and the fornix on either side. A surgeon making 
a corneal incision can use it, but a conjunctival 
flap operation as described by us requires a wider 
exposure of the circum-corneal area. 
The hooks act best when they fully stretch the 

upper lid. To effect this they require to be held 
in a forward and downward direction, but by 
drawing the lid downwards the field of operation 
is covered and it becomes difficult for the surgeon 
to see. The hands of the surgeon and assistant 

are. crowded together in line obstructing manipu- 
lation, the surgeon therefore pushes the hand of 
the assistant upwards and does not allow it to 

remain in a downward position. This relaxes 

the skin in the infra-orbital region. The diffi- 

culty is: specially marked in upward extraction 

when the surgeon is standing above the head of 
the patient and is leaning over to see the field of 
operation. A speculum can be raised from the 
side and the hand of the assistant is out of the 

way. His other hand lies flat on the forehead. 
The hook passes in front and below the lid 

margin, its thickness encroaching on the palpe- 
bral fissure, but the hooks of the speculum and 
the transverse piece connecting them remain 
hidden beneath the lid. The hooks of the 

speculum are visible at the lid margins at the 
sides only and not in the centre. The speculum 
owing to its having a spring automatically opens 
up the palpebral fissure while the hook retractor 
does not. 

2. We have shown that in Smith's technique 
negative pressure in the eye-ball is caused by the 
pull on the front part of the eye-ball exerted 

through the loose tissue connecting it with the 
lids and eyebrow. The lids must therefore be 

fully stretched to enable them to exert such a 

pull. 
The upper lid can be rendered taut by? 

(1) lifting it forwards ; 
(2) stretching it in a vertical direction 

between the eyebrow and its free 

margin; 
(3) stretching it from side to side. 

The skin in the infra-orbital region is looser 
and therefore more capable of being stretched 
than near the free margin of the lid. The lid 

margin is 
'* 

cartilaginous," and inextensible. 

The hook acts chiefly on the lid margin, and if it 
is drawn forwards only it will not cause the 

wrinkles in the looser parts of the lid to dis- 

appear. The raising of the eye-brow stretches 
the lid, to a certain extent only, in the vertical 
direction. We have shown before that the eye- 
brow is raised better by the method advised by 
us than by Smith's method. That the raising of 
the eye-brow by the latter method does not fully 
stretch the upper lid in the vertical direction 

when the hook is lifted forwards only can be seen 

by the possibility of drawing the lid margin 
further down. This, however, means an encroach- 
ment on the field of operation. A speculum 
stretches the lid from side to side, but a single 
hook does not, and a double hook with the blades 
close to each other does so to a less degree than 
a speculum. The chief action of the speculum 
is not on the lid margin. The bar connecting 
the two hooks supports a broader surface of the 

upper lid raising the looser parts of the lid also 
when lifted forwards. 

3. When the eye-brow is managed by the 
method advised by us it is impossible for the 

patient to squeeze the eye-ball. 
4. The speculum retracts the lower lid and 

opens up the inferior fornix automatically 
without the help of an assistant. 
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A hook can be pulled forwards very forcibly, 
and the harder it is pulled the less liable will it 

be to slip. A forcible pull will have the effect 

of moving the cartilaginous, margin 
of the pal- 

pebral fissure bodily forwards by stretching the 

connections of the lid, drawing on the front of 

the eye-ball and causing negative pressure. 
The 

force required to secure 
this is such as to cause 

pain. The speculum cannot be lifted forwards 

with'great force without coming out. Taking 
into consideration the principles on which the 

causation of negative pressure in the eye is based 

we are of opinion that indirect traction on the 

eye-ball through its attachments to the 
lids is 

objectionable. Although the hook if used with 

force is better than 
the speculum for the pro- 

duction of negative pressure, simpler and more 

effective methods are available. The eye-ball can 

easily be lifted out of its bed by direct traction 

on the conjunctival flap, or when a forward corneal 
incision is made by grasping the ocular con- 

junctiva with fixation 
or tenaculam forceps and 

pulling it forwards. This will relieve pressure 

on the posterior compartment and increase the 

containing capacity of the eye-ball. The proper 

function of a lid retractor is to expose the field 

of operation. 
Comparatively greater 

care is required in the 

removal of the speculum after operation, but this 

is not difficult if the surgeon takes over charge 

of the speculum himself, and lifts it forward 

before removing it. This renders one hand of 

the assistant free who 
either grasps the thread 

at the outer canthus or places his thumb on the 

skin near the outer canthus ready to close the lids 

by drawing it backwards when the speculum 
is removed.& The. thumb is kept in place until 

the other canthus is fixed 
to the temple. 

The hook has the advantage of being more 

easily removed after operation, but for this 
reason 

is also more liable to slip from its proper position 
at the time of operation. 

In the absence of a speculum that can be 

raised from the inner side of the eye, we 

recommend the use of a double hook in outward 

extraction. The eyelid retractor of Noye serves 
the purpose; the 

wire loops can be set at the 

desired angle and a piece of gauze placed 
between them to retain the tears. A hook, such 

as De Wecker's strabismus hook, also answers the 

purpose. In this there are two blades one of 

which, is a sliding one. The piece of gauze can 

be held between the blades. It has the objection 
of being a single hook. A hook similar to a 

T-shaped artery forceps but having only one 

side of the T and that of a proper length 
and set at a correct angle to handle can be 

used. The piece of gauze 
can be grasped in the 

teeth of the forceps. Fisher's hook also serves 

the purpose, but we do not prefer it to a 

speculum. 

With one of these hooks the assistant raises 
the upper lid and eyebrow with one hand and 
with the thumb of the other he pulls the lower 
lid down when standing on the opposite side 
of the eye being operated on. If he likes to 
stand above the head of the patient, he can 

retract the lids in the same way, with, the 
difference that the palmar side of his fingers 
will manage the eyebrow; or he can raise the 
eyebrow with the tips of the fingers or thumb 
of one hand and hold the hook with the other. 
The lower fornix and lids can be retracted by 
a tenaculum forceps or a stitch in the conjunctiva, 
the thread being held with Spencer-Well's forceps 
which is allowed to hang over the cheek. Its 
weight keeps the lower lid retracted. The 
tenaculum forcejDs grasping the conjunctiva will 
remain in position by themselves and keep the 
lower lid retracted. The lower lid does not 

require so much care as the upper one. The 

advantage in retracting the lower lid by the 
thumb is that if it does not slip the exposure 
is better. A piece of cotton wool may be placed 
under the thumb if there be such a tendency or 
Tincture Benzoin Co. applied. The advantage 
of tenaculum forceps is that they can be 'used 
to cause negative pressure in the eye-ball as ? 

already described. The best position for the 

surgeon and his assistant is that in which both 
can see what is being done, so that measures 
can be promptly taken in cases of emergency or 
accident. The position of the assistant above 
the patient's head is not an ideal one, as the 

leaning over of the assistant to watch the 

operation has objections. In outward extraction 
the surgeon should stand on the side of the eye 
being operated on and the assistant on the 

opposite side. 
(4) Inner site.?The disadvantages of this 

site are that the nose offers obstruction to 

manipulation, that it is surgically the dirtiest 
corner of the eye on account of the proximity of 
the nasal and lachrimal ducts, the carbuncle and 
collection of matter washed down by the tears. 
The conjunctiva here is thicker, less elastic, and 
more fixed than at the other sites. Owing to the 
shallowness of the fornices, the conjunctival 
flap lies flat when dissected. When lifted it 
shows a conjunctival band running across it from 
above downwards. This is more pronounced in 
the eyes of agriculturists in India whose conjunc- 
tiva has become thickened from irritation from 

dust, etc., than in the eyes of those who live in 
better conditions and in large cities. This band 
does not allow the wound to gape well, nor does 
traction on it cause sufficient negative pressure in 
the eye-ball. These difficulties can be overcome 

by snipping into the conjunctival band beyond 
the limit of the flap and by traction on the con- 
junctival flap directly forwards. If the flap is 
not fairly loose its sides may be snipped. The 
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advantages are that the inner corner of the eye is 
least exposed to massage by the orbicularis. 

The muscle is fixed here and the skin on the nose 

is much less free to move than that at the outer 

canthus. Blinking movements here also cause 

least disturbance to the flap. Ordinarily in 

blinking the upper and lower lids only meet at 
their outer f and do not come in apposition at 
their inner ? unless forcible contraction is made. 

Less astigmatism is to be expected for the 
reason given in outward extraction. 

In inward extraction the surgeon should stand 
on the opposite side to the eye that is being 
operated on. The assistant can stand either 
above the head or preferably on the side opposite 
to the surgeon. In the former position he can 
use one hand to lift up the speculum in the 
manner described in previous papers, or by grasp- 
ing the upper blade with the thumb and index 

finger and resting the lower blade on the dorsum 
of the middle finger which is passed between the 
blades and rests on the cheek of the patient. In 

this way the blades are kept apart and the 

speculum can be lifted forwards at the same time. 
With the other hand he can manage the eye- 
brow. If the assistant stands on the side he 
should lift up the speculum with one hand and 
raise the eyebrow with the thumb of the other 
as described. It is better for him to stand on the 

side as his hands are farther removed from those 
of the surgeon. In addition he will have the 

great advantage of being able to see the operation 
easily. The hand on the eyebrow should lie 

flat so as to encroach less on the surgeon's space. 
The obstruction from the nose is overcome by 
tilting the patient's head a little towards the 
sound eye, by making him look to the right 
when the right eye is being operated on and to 

the left in case of the left eye, and by using 
scissors suitably curved on the flat or angularly 
bent for enlarging the wound. At all sites the 

first puncture in the eye-ball should be made in 

the centre and the incision enlarged with scissors 
on either side except when the lens is extracted 
downwards. In the latter case the first puncture 
should be made at the outer side in the right 
eye and the inner in the left eye. The incision 
then should be enlarged with scissors in the 

proper direction. The inner canthus can be 
touched with a little tincture of iodine as an 

extra measure to sterilise it. The flow of tears 

during operation can be dealt with by holding 
a small piece of gauze in the speculum as 

described above, either in the upper and lower 

fornix, though it is not necessary in inward 

extraction, as the lower fornix below the inner 
canthus and wound affords ample space for the 
collection of tears without permitting them to 

enter the eye-ball. The inner corner of the eye- 
ball is not really so dirty as it appears to be. 

The proof of this is to be found in the absence 

of septic troubles like suppuration, iritis, etc., 
after inward extraction of cataract by the method 
advised by us. 

(5) The four intermediate positions.?The 
advantages and disadvantages of these sites can 

be easily understood from the principles defined 
above. The incision in the eye-ball in these 

positions will disengage the antagonistic set of 
muscles to a certain extent even when the 
incision is a little more than quarter <of the 
circumference of the cornea. But this length 
of incision is not very satisfactory. If the cornea 
is>not cut to a fair distance beyond the line of 
action of the antagonistic muscles, a fair amount 
of force can still be transmitted through the 
corneoscleral junction even though the contin- 
uity of cornea in the line of action of the muscles 
is broken. Besides, the two adjacent recti 

working on the corneal flap will pull the cornea 
in one direction and the other two pull the 
cut margin of the sclerotic in the opposite 
direction thereby causing gaping and the compli- 
cations resulting from it, such as astigmatism, 
filtering, cicatrix, etc. Oblique astigmatism, 
which is known to give more inconvenience 
to the patient than when it is horizontal or 

vertical, may also be caused. A small incision 

renders manipulations more difficult especially 
when it is desired to pick out the lens with a 
forceps. A special lens forceps is in use in 

Delhi. This will be described in, the near future. 

Knowing that the massage of the injured part 
of the eye-ball by the orbicularis is a source of 

great trouble during after-treatment of cataract 

operations and that it is the cause of several 

serious complications, such as turbidity of the 

vitreous, softening of the eye-ball, atrophy of 

the cornea, atrophy of the vitreous, choroido 

retinitis, corneal ulcer, keratitis, corneal opacity, 
etc., which occasionally result in permanent 
loss or serious delect of vision and ruin the 

results of otherwise successful operations, it 

would appear that the site of election for 

lens extraction should be the inner one. 

Massage from the orbicularis causes such serious 

complications in very rare cases only, but 

lesser troubles, such as prolonged lachrimation, 
pain, irritability of the eyes, striped keratitis, 
cyclitic membrane in the pupillary region, etc., 
are comparatively more frequent. Sympathetic 
orbicularis massage of the sound eye may even 

cause sympathetic ophthalmia. The two eyes 
are accustomed to work in association with each 

other. The blinking, movements in both eyes 
take place simultaneously. When one eye 
becomes irritable from corneal ulcer conjunctivitis, 
iritis, etc., the patient keeps this eye forcibly 
closed. A sympathetic orbicularis massage and 

perhaps also sympathetic contraction of the 

external and internal muscles of the other eye 
causes serious circulatory disturbances. Ther? 
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may be a sympathetic action 
on the nerves and 

blood vessels also. In our opinion sympathetic 

ophthalmia is non-infective 
in nature and has 

been very appropriately designated "sympathetic." 
We also find cases of sympathetic conjunctivitis. 
In these cases the infective organism can be 

found in the conjunctival discharges, but in our 

opinion the infection is the result of the eye 

having first become irritable affording 
a suitable 

soil for the organism. It is quite common to 

find a cataract in the eye not operated on 

maturing soon after the other eye has been 

operated on for cataract, 
This is the result of 

circulatory disturbances from sympathetic orbi- 

cularis massage. . 

If the treatment of sympathetic ophthalmia 
be based on a recognition of the above principle 
the disease will become unknown. The nuclea- 

tion of the affected eye prevents sympathetic 
ophthalmitis, because it stops the orbicularis 

massage in both eyes. 
We advise the surgeon to 

constantly keep this in 
mind in cases of corneal 

ulcer, conjunctivitis, etc., in one eye only, and 

whenever possible he should restrain the action 

of the orbicularis in the sound eye by soothing 

remedies like hot fomentations, etc., and by apply- 
ing collodion, tincture benzoin co., adhesive 

plaster, or other similar applications 
to reduce the 

motility of the skin. 
If necessary one should even 

cr0 to the extent of performing canthotomy in 

the sound or affected eye or both. In India 

several such applications are used by the Hakims, 
such as a mixture of opium, alum, sassafrom, and 

resaut (Berberis Aristata, B. Lysium, Royal) for 

painting over the lids, eyebrow, and temple. 
We record our opinion against that ot Dr. Percy 
Dunn expressed in the Lancet, March 18, 1916. 

Dr. Dunn thinks that the term sympathetic 

ophthalmia should be relegated to the past, 
as 

every ophthalmologist has agreed that the disease 
is not due to sympathy but to a process of 

infectious origin. He thinks that there is no 

reasonable doubt about the existence of such a 

micro-organism even though 
it has not yet been 

identified. Failure to isolate it is according 
to him due to imperfection of bacteriological 

technique. He suggests the term "infective 

cyclitis 
" 
or 

" infective ophthalmitis." We would 

suggest the term "non-infective sympathetic 

massage ophthalmitis." There is no doubt that 

sympathetic ophthalmia has become a rare 

disease. This is the result of our improved 
methods of dealing with the disease in the 

exciting eye, thereby lessening the irritation 

and orbicularis massage. The surgeon can 

easily see the effect of orbicularis massage by 

forcibly contracting and relaxing his own 

orbicularis muscles for 15 or 20 minutes. 

Patients with irritable eyes go on doing this for 

many hours with 
their heads bent forwards. If 

they do not sleep during 
the night and if no 

steps are taken to reduce pain and irritability, 
sympathetic ophthalmia may occur. 

For the above reasons the site of election for the 
incision in cataract operation is the inner one. 

(6) Front part of cornea.?This we have already 
discussed to a certain extent in our previous 
papers. We intend to refer to it again as soon as 
there are some further points to be mentioned. 

Since writing the above paper we have discon- 
tinued the use of the bandage altogether in 
ordinary cases, and instead of stitching the upper 
lid near the outer canthus to the jtemj)le we fix 
it by a loop which passes round the ear. In cases 
where an escape of vitreous is apprehended, can- 
thotomy is performed before the eye-ball is opened. 
A piece of rubber tubing threaded on the loop 
prevents the twine from causing pain. The 
tension on the ear can also be diminished by 
fixing the twine to the temple with a piece of 
adhesive plaster. When the eye is closed we 
place a thin layer of cotton wool over the lids, 
eyebrow, upper part of the cheek, forehead, and 
temple, apply collodion or tincture benzoin co. 
These do not get into the eyes on account of the 
ointment between the lid margins. 

This method immobilises the lids and eyebrow 
more efficiently than a bandage, and it becomes 
impossible for the patient to open the eye or 
exercise much pressure on it. Tears can still 
trickle out to a certain extent. The support 
from it in front is uniform. With ordinary 
dressings (cotton and bandage) the patient can 
open the lid underneath, but this is not the 
case with a collodion dressing and the side loop 
of thread. 

After 12 hours the thread is removed and the 

dressing is cut in the line of the palpebral aper- 
ture and left on the lids as long as is considered 

necessary. The advantage of leaving it on for 
some time is that it reduces lachrimation and 

congestion of the conjunctiva, besides restrain- 
ing the action of orbicularis. When the dress- 

ing is cut, the patient can see, though the 
movements of the lids are very limited. 
Sedatives and diaphoretics, such as opium or 

menthol, etc., may if necessary be combined 
with the collodion. 

If the loop of thread gives discomfort to the 
patient at any time during the night after opera- 
tion it can be taken off the ear for a short time, 
the collodion dressing alone being sufficient to 
restrain the movements of the lids. Menthol 
solution can be painted on the uncovered part of 
the forehead during the 12 hours that the 

dressings are on if the patient complains of 
headache. With a bandage such treatment is 
not possible. Bandages alone make an inefficient 
dressing and conceal the mischief from view. 
In some cases, if necessary, a bandage may be 
used along with the fixation of the upper lid at 
the outer canthus to the ear. 
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When the speculum is being removed by the 
surgeon at the time of operation the assistant 

grasps the loop of thread in one hand ready to 

pull it downwards and backwards on its removal. 

This closes the lids. The surgeon now presses 
the thread against the temple while the assistant 
passes it round the ear. When this is done 
ointment is visible between the lid margins and 

the collodion or tincture benzoin co. dressing 
applied as above. 


