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.1\0. 5 

THE subjects discussed in this paper were chosen in the hope that they 
might prove of interest to medical colleagues who had not specialized in 
ophthalmology. They include ophthalmic organization in the field, 
ophthalmic injuries with treatment and prophylaxis, and some observations 
about eyes damaged by mustard gas. 

Organization in the Field.--As in general surgery, it is our aim to treat
wounded eyes as early as possible, but the case numbers are relatively 
small and- the majority should be evacuated to a hospital at the Base. 
Here, as in other special cases, eye casualties are collected as far as possible 
into one hospital of a group, where the equipment and personnel can be 
centralized for maxinium efficiency. 
'-r -In a large expeditionary force I believe it advantageous to keep an 

eye specialist attached to, say, one forward unit in each corps: his duties 
in time of activity will be: (1) To treat and return to units light cases of 
eye injury and disease; (2) to aid the surgeons in deciding the fate of 
doubtful eyes; and (3) to treat surgically the damaged eyes of those 
wounded who are too ill to be evacuated. For this purpose a portable 
magnet may be desirable. In times of quiescence the specialist in the forward 
area will have plenty to do; there will always be a certain amount of 
refraction work, whilst disease, real or fancied, will appear in the eye as 

1 An address to the Medical Society, Dieppe Sub-Area, March 20, 1940. 
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282 M ilitfJ,ry Ophthalmology 

in ot.her organs. His presence will save much transport, and men will be 
returned to their units more rapidly. 

Eye injuries.-These are naturally of all types. Ruptured sclerotics 
are common, both from contusions and from missiles. Various intra
ocular contusions are seen, such as iridodialysis, rupture of the choroid and' 
iris sphincter, and hremorrhages i~ various parts of the eye. Curiollsly 
enough, simple detachment of the retina was rare in 1914-1918, although in 
civil work it is recognized as being associated with trauma in a 'certain 
percentage of cases. 

There are a few points in connexion with the severe eye injuries which 
may be worthy of mention. First is the elementary one that' in nearly 
all gunshot wounds a foreign body has been retained, unless there is an exit 
wound as well as a wound of entry. 

Sympathetic ophthalmia is now a rare disease which usually ends in 
blindness, and is of unknown retiology. It is said to have been common 
in the American War of Secession and in the war of 1870. It seems to 
have been almost non-existent in 1914-1918. In France one ease, in Ger
many eight cases were reported. This low figure was probably due to the 
timely removal of damaged eyes, for it is a maxim that sympathetic ophthal
mia does not develop after the damaged eye has been excised. Another 
factor was the careful work of the ophthalmic specialists who removed 
prolapsed uveal tissue as early and as thoroughly as possible. 

There is,' however, no great urgency to remove doubtful eyes. Sympa
thetic ophthalmia will not start if the damaged eye is removed within two 
weeks of the injury; apart from pain and suppuration there is no need for 
hurry. 

'Vhilst it is true that excision stops the development of sympathetic 
ophthalmia, once the sympathizing eye shows the signs of inflammatory 
iridocyclitis it is. too late, and excision will do no good. In such a case it 
is best to leave the exciting eye, unless it is hopelessly blind, for occasionally 
it will retain some useful vision. 

Excision of Eyeball.-I make a plea to surgeons to remove nothing 
except the eyeball and the foreign body from the orbit, and to leave every 
millimetre of conjunctiva in as good a position as possible. Often of course 
a ~ocket that will hold an artificial eye will be impossible on account of the 
scar tissue resulting from the injury to the conjunctiva and orbital tissues, 
but repair of sockets is a difficult task, and initial conservation of the con
junctiva may make a considerable difference to the resulting appearance 
of the soldier . 

. The first important step in the operation of excision consists in the division 
of the conjunctiva as close to the corneal margin as possible. This sounds 
easy, but it is often difficult· to free the membrane as far forward as is 
desirable. If, however, the conjunctiva is first undermined by'the scissors 
in advance of the incision this will be much facilitated, and the maximum 
amount of conjunctiva will be preserved. Similarly the ocular muscles 
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Frank Juler 283 

should be divided as close to the globe as possible in order to preserve 
the fullness of the orbit. 

In excision of badly wounded eyes the globe is collapsed, and the neat 
division of the recti muscles is rendered difficult because they naturally lie 
in the grooves of the folded sclera; they can usually be picked up most 
easily by the forceps, scissors and hook. 

The operation may be completed by the insertion of an untied con
tinuous suture to keep the conjunctival edges in apposition horizontally. 

When suppuration is present in the globe or orbit, evisceration rather 
than excision should be performed, for in the latter operation the dural 
sheath of the optic nerve is c~t across and an ascending fatal septic menin
gitis is possible. 

In evisceration, the cornea and adjacent sclera are ablated, and the 
contents of the globe are scooped and swabbed out from the sclera com
pletely. The operation may then be concluded by leaving the wound 
open, or Lister's scleral 'frill method may be used. This is a more com
plicated procedure, but has the advantage of avoiding a long period during 
which the socket is discharging from a sloughing sclera. It is not of 
frequent occurrence, but in severe septic wounds is to be expected. In 
the scleral frill operation, the initial steps are as in simple excision, namely, 
division of the conjunctiva around the corneal margin, incision of Tenon's 
capsule in the space-intervals between the recti muscles, and then the division 
of the four recti. The cornea and adjacent sclera are next cut away and the 
contents of the globe are scooped out as in simple evisceration. Three 
or four clip forceps attached to the scleral edge permit inspection of the 
interior of the globe in order to make certain that all· pigmented tissue 
has been removed, and these are then held upwards together whilst' the 
sclera is cut across just in front of the insertion of the optic nerve into the 
globe. A certain amount of care is necessary to make this cut with the 
stout scissors at the correct level. 

Repair of Eyelids.-The lids are frequently torn, but it is seldom that 
there is actual loss of tissue, and if the distorted remnants are unravelled, 
it will be possible to jig-saw them together, even after several days. The 
vascular supply is so good that sloughing is unusual. In inserting sutures 
the lid margin is the most important place for accurate adaptation, and if 
this is not obtained, considerable discomfort will be experienced later on
account of rubbing of some of the eyelashes upon the cornea. Fine needles 
with silk should be used. 

Even when sloughing is present, as may occur in burns which have 
become septic, it is advisable not to remove any of the eyelid tissues, for 
surprIsmg recovery may occur. Severe burns of the face are frequent 
among pilots of the Royal Air Force. In the initial treatment the tamiic 
acid preparation must be kept away from the eyelids, as its resulting action 
tends to inhibit the movements of opening and closure. Possibly a sulpha
pyridine paste will be the best preventive of infection, and, when sepsis 
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has occurred, this will also be useful, but the treatment usually employed 
is the application of hot fomentations or zinc and castor oil. Early applica
tion of skin grafts may be necessary to prevent ectropion and may require 
repetition. 

Foreign bodies may be superficial, intra-ocular or orbital. They are, 
of course, of all sizes, and many are minute. The latter remain for the most 
part superficial and are often multiple, the cornea and conjunctiva being at 
times plastered with them. Such cases are best treated lightly, for often 
the deeper fragments become covered . with epithelium and remain 
quiescent. 

Perforating wounds commonly indicate the presence of an intra-ocular. 
foreign body .. Of these, over 50 per cent are of non-magnetic material, 
and cannot be removed. Such eyes are usually doomed, as iridocyclitis 
is likely to lead to excision on accop.nt of pain. The-diagnosis of intraocular 
foreign body is made by the presence of one or more of the following signs : 
a perforating wound, a prolapse of or hole in the iris, an opacity of the lens, 
a visible body in the aqueous, lens or vitreous, an intraocular hremorrhage 
or by the employment of radiology. 

The use of the Magnet gives an eye a chance to be rid of a foreign body 
and occasionally to retain vision. Unfortunately the results in military 
surgery are not so good as in civil work. 

The varieties of the giant electro-magnet are the ring and the central 
core. The Mellinger model is in the shape of a ring which is brought down 
around the head ofthe patient oh the operating table (fig. 1). Metal rods of 
varying size are supplied with the instrument, and one of these is held by the 
surgeoD. in the centre of the magnetic field and is brought, down· against the 
cornea. In the other type (the Haab) there are poles of varying conicity 
which can be interchanged on the front of the central core (figs. 2 and 3). 
A hand electro-magnet with fine points is also necessary for the completion of 
the ·operation. 

Magnetic foreign bodies in front of the iris can be dealt with by the hand 
magnet alone, but when they are in the vitreous or bound to the retina, 
the large model is necessary. The usual method is to switch on the current 
and bring the cornea close to the pole of the instrument; the foreign body 
should come forward thl'Ough the jelly-like vitreous, slide round the convex 
posterior surface of the lens, and come up against the back of the iris. When 
this. is seen to bulge, the current must at ·once be switched off and the eye 
turned so that the next application will tend to bring the body through 
the pupiL It is left in ftont of the iris, and the patient is then placed on 
the operating table; an incision is made into the periphery of the cornea 
without loss of aqueous, and the foreign body is removed by the aid of the 
hand magnet. 

Occasionally the posterior route has to be employed, the terminal of 
the hand magnet being introduced through a wound of entry in the sclera 
or through a fresh incision. 
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Iny"uries to the Eye by Mustard Gas.-In the early months after the 
outbreak of war there was a considerable correspondence in the medical 
journals as to the appropriate treatment of such casualties. The pathologists 
of the anti-gas laboratory have been fully alive to the neeessity for experi
mental research and have been studying it for many years; the results are 
in the official Medical Manual of Chemical Warfare. By experiments on 

FIG. l.-The Ring or Mellinger giant magriet, showing the electric collar which is brought 
down to surround the patient's face ·as he lies on the operating table. The rods figured below 
are held by hand ~vithin the collar. 

i 

animal eyes, the recent therapeutic suggestions have also been tried. Not 
one of them is of the slightest use. 

Some figur~s which suggest the transient nature of the da.mage to the 
eyes from mustard gas. may be of interest. It was used by the Germans 
first in July 1917, and in the ~econd half of that year 52,452 gas casualties 
were anmitted to British C.C.S.s (Whiting, 1940) .. Of the eye cases 75 per 
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286 i1f. ilitary Ophthalmology 

FIG. 2.-The Haab pattern of giant magnel (Wei'ls). 

FIG. 3.-The Haab pattern of giant magnet may be set on a firm stand, or on a balanced 
swing frame . In the former case the patienL is seated and his cornea is brought close to lhe 
pole of tho:magnet. Solus Electrical Company. 
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cent wel'e mild and fit for duty in two weeks, 15 per cenL took fo ur to six 
weeks to recover, whilst SC\Te l'e cases with corneal involvement constituted 
the other 10 per cent and were away from dut.v for two to foW" months. 
Very few sel'ians complications of the cornea occul'red, pos::libly two or 
three only. 

For more than a decade it has been recogni7,ed that some of these eycs 
have sustained damage which has come to show itself on ly after n. lapse of 
years. This takes the form of recurring ulcel'ation of the cornea. of EL painful 
and serious type. When hea ling occurs after each attack there is left a 
sUloface irregularity which distorts t he vision materially; after several 
attacks the deterioration of sight is so severe that ordinary \\'ork may be 
impossible. 

FI G. 4 .-The portable army pattern may be slung from an orderly's shoulder for bed 
patienl<;. In practice it is found more connnient to prop it on a table at a suitable h c j ~ hl 
wben dealing with walking cases. (Printed from the :Medical Services Surgery o f the War, 
vol. H. by permission of the Controller H.),[. Stationery Office .) 

SutUl'e of the eyelids is often necessary, and effects a cessation of the 
attacks, but the results both from the humanitarian and t he financial 
(pensions) aspects are distressing. Recent work ) however, holds out hope 
of re lief by the fit ting of moulded contact glasses, which in somc cases ha\-e 
improved the vision by obliterating the astigmatism due to t he smface 
irregularity and have also caused a cessation of ulceration by protecting the 
snrface of the cornea. 

The treatment of ,'ecent gas injuries to the eyes must not aim at much. 
The damage done on the surface is instantaneous; the deeper t issues will not 
be touched by superficial applications. Extensive schemcs for irrigation 
of eyes in forward areas have been proposed unofficially, but have nothing 
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288 Military Ophthalmology 

to recommend them. To permit orderlies to use such methods in inflamed 
eyes will occasionally cause corneal damage. The instillation of analgesics 
will lessen lacrimation, which may be unwise. Cod-liver oil in the acute 
stage is not to be recommended; Livingstone and Walker (1940) found in 
experimental work that it made the liquid mustard oil disperse over a 
wider area, causing a more extensive keratitis. They also found that bleach, 
even in solution of 1 : 500, was harmful to the eyes. 

Treatment in the immediate stage is probably'ineffective, except psycho
logically. Gentle irrigation with saline or bicarbonate of soda solution, 
followed by a drop of liquid paraffin is all that is needed. After a day or two 
cases with discharge should receive added attention in the form of protargol 
5 per cent drops or acriflavine 1 : 2,000; if t'he cornea is involved, atropine 
is indicated. Reassurance that vision will not be affected is very important. 
The eyes should not be bandaged, but a protective shade:will be appreciated. 
In the later stages, cod-liver oil drops should strengthen epithelialization. 

REFERENCES. 

LIVINGSTONE, p, J, and WALKER, H. M. Brit. Journ, aphthal., 1940,24,67. 
WHITING, M. H" Froc, Ray, Soc. 1VIed., 1940,33,225. 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-75-05-01 on 1 N
ovem

ber 1940. D
ow

nloaded from
 

http://militaryhealth.bmj.com/

