A CLINICAL STUDY of 65 CASES

of INTRA-OCULAR RETENTION OF A TFOREIGN BODY,

with special reference to the more RECENT METHODS

OF DIAGNOSIS AND TREATMENT,

and t o

THE ACTUAL CONDITION OF THE FEYES

TWO YEARS AFTER TREATMENT.

WILLIAM BARRIE BROWNLIE,

M.B., Ch. B., Glasg.
F.R.C.S., Edin.




ProQuest Number: 27555580

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction isdependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

uest

ProQuest 27555580

Published by ProQuest LLO (2019). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code
Microform Edition © ProQuest LLO.

ProQuest LLO.

789 East Eisenhower Parkway
P.Q. Box 1346

Ann Arbor, M 48106- 1346



I shall endeavour in this communication, as
the title suggests, to describe what appear to me to
be, after a study of thesé cages, the most important
points in the .diagnosis and treatment of this class
of eye-work. Thereafter I shall describe the
individual cases very shortly, in so far as they
have a beariné on the points previously mentioned,
along with the actual condition of the eyes, the
great majority of which were examined two years
after the date of injury.

I think the latter has a most important
bearing on the actual results and statistics of
this sort. It ig not enough to say that a
piece of metal has been extracted from the eye by
the electro-magnet, and that the eye wag "saved".

It is more important to find out what is the
visual acuity of the injured eye at leagt a year
after treatment, and whether any subsequent
complication has developed, such as detachment of
the retina, or sympathetic ophthalmia.

In this comnection I agree with Rogers
who points out that we must be careful in accepting
without réserve, statistics of favourable primary
results in cases where a foreign body has been
removed from the interior of the eye.

_ He mentionsbeleven cagses with good primary
results, which returned with secondary degenerative
changes, and as he has seen several such cages from
other cliniques, he supposes that other cases,

~which did not return, suffered in the. same way.



The great ,bulk of this work was collgcted
while I was House Surgeon at the Glasgow Eye
Infirmary in the years 1911 and 1912.

At Glasgow, owing to the great ship-
-building industry on the Clyde, this variety of
. work constitutes the bulk of the eye injuries, and,
as accidents of this sort fall to the lot of the
House Surgeon to treat, I had thus an excellent
opportunity of a clinical study of these cases.

With regard to the magnhet operations, these,
unless otherwise stated, were,performéd by nysgelf,
as also were several of the enucleations and
traumatic cataracts, although many of the latter
were performed by the surgeons of the Hospital, to
whom I am indebted for allowing me to publish
these cases.

A few of the cases were collected whlle I

House
was Ophthalmic, Surgeon at the Oldham Royal
Infirmary in 1912, and as assistant to the
Ophthalmic Surgeon at the Blackburn and East
Lencashire Infirmary in 1913.

I have omitted, in this series, all those .
cagses where the foreign body in the eye hégibeen a
substance like glagsg - non-magnetic - and
penetrated by the X-rays, but have adhered strictly
to those cases where the foreign body has béen
compoged of iron, steel, etc., to show the great
importance of X—fay»work and of Egp electro-
—magnet in the diagnosis of thqpp cages.

When we consider t@ﬁ number of* eyes that

are removed all over the mt.ry consequent on' an



injury of this sort, it is astonishing to find that
the majority of these workmen have no protection
for their eyes, while following their occupation.

When one asks these men why they do not
wear some sort of goggles, like the stone-breaker
we g8ee in the'oountry lane, they will probably tell
one that they are not allowed to wear any proteot—
—~ion, and on asking the managers of the various
works why the men do not wear any protection, they
will say that the men refuse to wear them.

Thus the matter stands.

DIAGNOSIS OF THE PRESENCE OF A FOREIGN BODY IN THE EVE

Whén examnining a oaée of this kind, the
following points should constantly be kept before
one's mind :

(1) The history,

.,(2) Vision of the injured eye; also of the

' uninjured eye,

(3) Naked eye examination of the injured eye,
aided by a convex lens with oblique
focal illumination and a Coddington lens,
if necessary.

This includes

(1) Examination of the eyelids and
surrounding parts,

(2) The cornea,

(3) the depth of the anterior chamber and
contents of the anterior chamber,
e.g., Hyphaema and Hypopyon,

(4) Shape of the pupil,

(5) Engagement of, or actual prolapse of,
irig through the . wound.
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(8) Iris,
(7) Lens,
(8) Anterior part of the vitreous humour,
(9) The globe outside the cornea,
(4) The tension of the eye,
(5) Ophthalmoscopic appearances,
(6) X—ray‘diagnosis,
(7) Electro-magnet diagnosis.

(1) HISTORY :

- One should listen carefully to the histony.

Obviougly, a case which nresents itself

with a history of having be=n struck in the eye
with scissors or a hat-pin, is not likely to have a
foreign body lodged inside the eyeball, but where
there is a history of something having struck the
eye whilst the patient was working among iron or
steel, ﬁe gshould go on the supposition'that a
foreign body is in the eye, and conduct our exam-
-ination in the methodical way which I am about to
describe. - In these days of the WoTkmen's
Compensation Act, when a Workman_will occasionally
tell you that a particular injury happened to his
eye, and which he thinks is now responsible for his
eye condition, and when, in many cases, the two

conditions have no connection, we are apt to be

somewhat sceptical when a man says he has been struck

in the eye by a chip of metal, say a fortnight ago,
and on examination we find no evidence of a cornesal
or scleral wound, and although the eye looks a bit

injected, after a casual examination we find that
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hig vigion is fairly good, and put it down to a
cage of ordinary conjunctivitis.

I think it is much safer to go systemat-
~ically through the methods which I shall describe
presantly, even though one has only the faintest of
guspicions of there being a foreign body in the
interior of the eyeball. It pays better to do
g0 in the long run, as possibly the case may come
on for trial, and we find out, perhaps, that we
have not done what we should have done as regards
having made a thorough examination of the eye.

I shall here describe the main features
of a case illustrative of this point :

Case 23. T.M. came to the Out-patient depart-
~ment of the Glasgow Bye Infirmary on January
8th 1912, with a history of having been struck
in the left eye with a chip of iron rust whilst
following his usual occupation as a boiler m#ker

A careful examination of the eye failed to

show any sign of a recent wound or abrasion.

The 1ids were slightly oedematous, and

gigns of iridocyclitis were present in the form
of a clrcum-corneal injection, a contracted
pupil dilating irregularly under atropine,
exudate iﬁ the pupillary area and one millimetre
of hypopyon. The vision of this eye was
reduced to hand movements. The vision of the
other eye, which was in every way healthy;was 8
The patient was admitted to the Hospitai
the same day. (At this time I was absent
from my duties on holiday] but I came across the
case at a subsequent period, and under circum-

—stanoes,whioh.c&used me to specially record it).



On admission to hospital, the maénet was
applied and was entirely'negative at all points.

As I shall point out later on with regard to
X-ray diagnosig, I always advocate the taking of
an X-ray plate before applying the magret, andﬁ
most certainly if there is any reason to suspect
the presence of a foreign body in the eye and the
magnet is applied right away and is negative, then
a plate should be taken afterwards. No X~ray
plate was taken in this case, and when the mﬂgnet
operation was fqund to be negative, the case was
looked upon ggi%onorrhoeal iridocyciitis, as the
man acknowledged having had a recent gonorrhoes,
some three wecks previously, and there was still
some urethral discharge containing gonococei.

The man's story of having been struck in the
eye by a chip of rust was disregarded, or thought
to be a mere coincidence. Under local treatment
and asnti-gonococci¢ serum he improved somewhat.

Then his blood wag examined and the Wasserman
re-action found to be positive, and he received
an intravenous injection of "606". He was
dismissed after being a month under treatment, and

then,atﬁended the out-patient department. While
the man wag attending the outpatient department
he claimed compensation from his émployers for the
loss of the eye, and lost his cage on the strength
of the medical evidence that the case was one of
gonorrhoeal, or syphilitic iridocyclitis.

Two and a half hmonths after the injury (?)

he was advised to have the eye enucleated owing to



recurrent iridocyclitis, the eye having practically
no vision in it, and showing a tendency to soften

He was admitted as an in;patient for the

second time when I came across him. |

The day before the enucleation, I took an

X-ray plate whio@ showed quite distinctly & piece
of metal,vlodged in the outer part of the sclera.

I enucleated the eye, and, on hooking up

the external reétus muscle, the hook grated against
the foreign body, which was found to be firmly
embedded in the sclera. It had evidently
travelled through the eye in an oblique direction,
from within outwards, causing sufficient damage
set up an acute iridocyclitis.

I record this cage at length, not so much‘m
point out the mistake of not having taken an Xeray
plate in this case at the very first, (the mistake
was quite legitimate, and, if the foreign body had
not been lodged in the sclera, the magnet operation
would in all probability have been positive), but as
an example of the imﬁbrtance of not neglecting the
patient's story, and to go about these metal cases
in & methodical way.

Sometimes the patient will volunteer the
statement that it was a large chip of metal which
struck him in the eye, and that it fell down to the
ground after it struck him. This, with perhaps
the presence of a large penetrating wound of the eye-
—bgll, would rather make one think of thé eye being

enpty, so far as a foreign body is concerned.



Of course, one would not build a diagnosis
on this, but, like all the other points which I am
going to mention, it has simply to be kept in mind

whilst carrying out the examination of the eye.

(2) LOSS OF VISION :

AThe vision of both eyes ought always to be
taken when a cage of this sort presents itself. 1In
this connection, the visual acuity of the injured
eye helps in the diagnosis of the presence of a
foreign body, and subsequently in the prognosis and -
progregs of the case. Again, the taking of the
vigion of.the uninjured eye helps in the examination
of the case perhaps where there 1is a case for
compehsation afterwards, and is also a help in the
diagnosis of any sympathetic ophthalmia occurring
later on.

The two‘oommon causes of failure of visim
in cases of this sort are ¢ A traumaticlens
cataract and haemorrhage.

If the case is recent, hyphaema, from the
vessels of the iris may obscure the vision,-but the
haemorrhage is usually one into the vitreous.

Of course I am well aware that there may
be practically no loss of vision, especially if the
foreign body is in the anterior chamber, or
enbedded in the iris, but no loss of vision ig the
exception. This is shéwn'py a comparigon of the
cases with retention of a foreign body, and

, Q@as
penetrating injuries where no foreign body i present

ra

Compare first and second tébulated lists.



Any contraction of the visual field which
Beify'says ig one of the most important points in the
diagnosiéﬂof a foreign body in the vitreous, rendered.
difficult by the opacity of the lens, is not now of
80 much importance owing to the more recent methods
of diagnosis by the magnet and X-rays, unless'in some

cases where the wound is scleral, when a detachment

of the retina may be suspected, e.g., case 43.

(3) NAKED EYE EXAMINATION OF THE INJURED EVE :

One should carefully examiﬁe for the
presence of a wound, and having found a wound, detérmine
whether it is penetrating or not. As a general
rule the patient, after a recent injury of this son
does not complain of any pain in the eye.

- I shall now take each of these parts, (the
sub-headings of (3)) individually, and try to
describe what I consider to be the most important
features, the mresence of which would cause oreto
to suspect the presence of a foreign body ingide
the eye-ball :

(1) Eyelids and surromding tissues :

The most important point to be looked for
here is the presence of a penetrating wound or
abrasion either of the upper or lower eyelid.

The wounds of the eyelid are usually one of
these two varieties _

(1) A small penetrating wound. of the 1id.

A penetrating wound of this sort indicates
ﬂafﬁ,m(‘ must have been travelling at a high wveldéity



to enable it to pierce a tough substance

like the tarsal plate. If one finds an .
external wound of the 1id, then he should
éxamine carefullyfto see whether it penetrates
or not. The wound on the other side, that
is the conjunctival side, may appear at

first sight to be a mere spot of ecchymosis,
and the actual wound much smaller than the
gkin wound, owing to the conjunctiva closing
quickly over it. When one finds a hole
in the eyelid of this sort, and behind it,

or near it, a penetrating wound of the globgﬂ
usually of the sclergywith escape of vitreou%
a lowered tension and with loss of vision,

a strong susplcion of a foreign body being
present in the eye enters one's mind.

Scales with sharp edges usually
produce this class of injury.

See cases 6, 24, 32, 37, 40 and 43.

(2) A vertically or obliquely split 1lid
with a very much softened globe and a large
pénetrating‘wound of the eyeball behind, is
indicative, usuallyﬁ of the presence of a
large scale in the eye, although in some
of these cases the metal, after inflicting
the injury, falls out again.

See casges No. 14 and 19.

One should also carefully examine the
surrounding orbit, nose and cheek, as thé.
foreigﬁgbody may be lodged there, indicated
sometimes by points of tenderness.

See case 3.

10.



(2) The Cornea :

The wound may be in the cornea, or it may
extend to the ciliary region.

I would specially mention one class of
cage which makes one suspicious, and that is
where a small piece of metal has passed through
the cornea and come to lodge in the posterior
part of the eyeball, or in the orbit beyond.

The appearance is almost characteristic.

The corneal wound is, as a rule, linesr,
.especially if the foreign body is a small scale

The fact that it is penetrating is showﬁ
by the presence of a greyish white line which
looks 1like a scar in the posterior part of the.
cornea. This appearance is probably due
to a break in the continuity of the Elastic
Menbrane of Descemet. The anterior chamber
is, as a rule, full, or nearly so. The
tension is but little if at all diminished.

See cages 16, 17, 20, 30, 81, 49 and 47.

If the centre of the cornea is pierced,

a wound of the anterior capsule of the lens may
be made out, also the tract of the foreign
body as it paszed through the lens to the parts
beyond. If the cormeal wound is not central
then one may see a "rent"” or "hole" in the iris
which must not be mistaken for a pigment spot.

This variety of corneal wound is so small
that it may be overlooked, but in a case of
this sort the vision would probably have been
affected, and if the case be gone about in a

methodical way, the presence of the foreign

11.



body is not likely to be misgsed.

(3) Depth of the anterior chamber :

This, because an empty or shallow anterior
chamber is frequently met with in wounds of
the cornea and ciliary reéion with no retention
of a foreign body-in the eye, as regards the
diagnosis. of the presence of a foreign body;is,
in my opinion, of little value.‘ As I have
mentioned in the class of corneal wound above
the anterior ohamber ig frequently full.

Hyphaenma . In a recent case, blood may
be present, but is freguently absent, as it
soon becomes absorbed.

Hypopyon. Thig is only seen, as a
rule, a few days after the injury, and, althaugh
indicative of mischief in the ciliary body, as
regards the diagnosis of the presence of a

foreign body, is of little or no value.

(4) Alteration in the shape of the pupil

This, of course, is practical ly always
present when there is a prolapse (the diagnos-
~tic value of which I shall speek presently).

It is when it is present with no
prolapse that it becomes more important. It
may be a bit irregular owing to a bit of metal
in the posterior chamber oatching on the free
edge of the 1iris, and the metal is often seen.

I shall speak;of the alteration in the
shape of the pupil again, when oonsideriﬁg the

anterior capsule of the lens.

13.



(5) Prolapse, or engagement of the iris in the
wound :

While the iris may be engaged in the wourd
where the'metal has entered through the
corneal-scleral region, or even become actually’
prolapsed, in the pure corneal wounds caused
by a penetrating foreign body, there is
frequently no prolapse. In fact iris
prolapse_in pure corneal wounds I would
consider to be rather against the presence of
a foreign body. It is speciélly ﬁﬁéggz: in
those small penetrating corneal WOunds with
the foreign body at the back of the eyeball a

beyond. In one case (case 22) a small

- 8picule was actually entangled in the prolapsed

iris.

(8) Examination of the iris :
This frequently throws some light on the

gsubject. As I mentioned before in connection

-with corneal cases, a "hole" in the iris with

a small oorneal wound makes one very suspicious
of the presence of a foreign body in the‘eyeball
See cases 17, 29, 30, 31, 34, 40 and 49.

One must be careful not to mistake a

pigment spot in the iris for a foreign body.

A little experiende is necessary in
distinguishing between these two conditions,
and in a few casges it is very.difficult.

I have seen, on more than one occasion,

a competent ophthalmic surgeon make a mistake
betweeh theée three conditions ("hole", foreign

body' and pigment spot).

13.



An‘examination of the iris of the
uninjured eye helps considerably of course in
the diagnosis, pigment spots being frequently
present in both.

The iris may bulge forward at a point
owing to the pressure of a foreign body behind
it in the posterior chamber, or be retracted
at & point (see case 2) owing to a foreién
body having passed through it, and under
atropine-dilation it is found that this point
is bound down to the anterior ehembes capsule
of the lens.

(7) The lens.

One should examine for the presence or
absence of cataract, and whether that cataract,
if present, is more dense at a point.

Again, one should examine for the
presence of a tract of a foreién body'having
passed through the lens, I shall speak of
this more fully in connection with the

ophthalmoscopic appearances.

(8) Anterior part of the vitreous humour :

In a case coming three or four days after
injury frequently one secs the tell-tale yellow
reflex indicative of pus in the vitreous and

of plastic iridocyclitis.

(9) The globe - .external to the corneal-
—-8cleral junction :

One can hardly miss the characteristic

14.



penetrating wound with pouting edges and
vitreous oozing out. A bit of metal may be
seen to be sticking in the wound, or protrud-
-ing from it. One must be careful not to
overlook a scleral wound which is partially

healed.

(4) TENSION :

This is important in diagnosis, and also
in prognosis. A greatly'diminiSHéd tension
from loss of vitreous usually shows a loss of
vision at the time of the injury+« - Later on a
sudden diminution in the tension with oorresponding
loss of vision indicates either a vitreous
haemorrhage, or a detachment of the retina at the

site of the original wound, usually.

(5) OPHTHALMOSCOPIC EXAMINATION OF THE INJURED EYE:

This, a8 a rule, does not afford much
information in an eye which has been recent ly
injured. In the first place, where the metal
has caﬁsed e traumatic cataract, or, having
passed through the lens or sclera, has become
lodged in the posterior part of the eye, or in the
orbit beyond, the media are, as a rule, very hazy,
owing to the presence of opacity in the lens
méﬁtioned above, or to. the presence of blood in
the vitreous or anterior chamber. Again, in a
recent injury of this sort, the eye is irritable
to light, and, to say the least of it, the patient
does not like the procedure. Still I think this

ex@ninatiop gshould not be omitted, even in a recent

15.



case, and especially in an older case where the
media are more transparent if the lens has not
been injured. In this examination I would pay
particular attention to the following points :-
(1) The lens. Two points ought to be
specially looked for here. :
(&) In some cases, e.g., 9 and 15, one can
actually see the foreign body lddged in
the lens, but one must be careful not to.
mistake a small localized cataract for a
foreign body. A common fallacy of this
gort is where the foreign body, usually a
blunt object like a tennis ball, or a non-
penetrating pellet, striking the eye,
(especially when seen some time after the
injury), has caused a small opacity in the
anterior capsule, which is really a healed
wound at the point of rupture of the ant-
-erior capsule causing concussgion- cataract
often localigzed at a small point beyond in
the substance of the lens.
(b) A point of rupture of the anterior
capsule, with a distinct tract through the
- lens and a dense point in the subétance of
the lens may indicate the likelihood of a
foreign body being lodged at the denser
point. Again, a point of rupture in the
posterior capsule at the end of the tract,
may indicate,similarly’thewforeign body
ﬁeing lodged in the posterior part of the
eye, or. beyond. This is gpecially geen

in those small penetrating corneal wounds

16.



where the metal is lodéed at the back of tk

eyeball, or in the orbit beyonq.

In the examination of the lens with the
ophthalmoscope, I would draw attention to a
condition. which is liable to be mistaken for an
exit wound (passing from the lens into the
vitreous) in the posterior capsule of the lens.

This is a small localized exudate on the
posterior capsule. This is often seen in
cases a Tew. days after injury, and especiallj
if the injury has been caused by a blunt :ﬁg:ﬂh
such as & golf ball, or a tennis ball. It is
due to the exudate in the vitreous, or on the
posterior capsule of the lens from cilliary body
irritation.

In conducting this ophthalmoscopic
éxanﬁnation sterilized atropine,and cocaine
in a recent case, ought to be put into the eye,
but the examination should not bee too
exhaugstive, and should only occupy a few seconds

In any case, a8 I shall mention léter,
atropine should be instilled both with regard to
further diagnosis and treatment by the electro-
-nagnet.

In‘aﬁ oLder case where the eye is quiet,
‘homatropine may be usged, and a more prolonged
examinamion nmay be made if the eye condition
“pernits of it, and, the media being clearer as
& .rule, a more satisfactory ekamination can be
carried out.

(2) The. vitreous

- A8 mentioned before, in a recent case

17,



the vitreous is full of blood clot, as a
general rule, and one of these suddenly
floating up in the line of vision, while
using the ophthalmoscope, may cause thé
inexperienced to say that he sees the
foreign hody.

Although in a few casges, e.g., case
24, the metal can be made out, being
recoénised by its glistening aspect, I
would. algo congider the following points as
very probably indicative of a foreign body
being in the eye :

(1) A "vitreous tract"

This is sometimes seen, if the
media are sufficiently clear, in wounds
of the sclera where the foreign body
has passed in an oblique or transverse
direction thwough the eye. Starting
at the wound of entrance, & definite
tract may be made out passing through
the vitreous. This appears to be dark
to the ophthalmoscopic examination.

See cases 24, 28 and 32. At the
end of this tract the foreign body may
be noticed swinging about in the
vitreous.

(2) Air bubbles :

These are liable to be mistaken
for foreign bodies. Beri& gives the
differentiéﬁgun==f diagnogsis between an
air bubble and a foreign body in the

vitreoqus. He points out that air

18.



bubbles are frequently multiple, and
have a clear centre with a dull margin;
a plece of metal singlé, having a dull
centre with a glistening margin. He
says that if these points be attended b
a mistake ig not liable to be made.

I think it is important not to
build a diagnogis on these facts, as
the presence of ailr bubbles simply
indioates that a penetrating wound of
the eyeball ig present, and, in each of

Case /7% 55
the two cases  of this series where air

4
bubbles were present, a piece of metal
wag also found to be present on
subsequent examination by the X-rays

and the magnet.

(3) The retina :

The génerql rule that ophthal-
—-moscopic examination in a recent injury
is of little value, except where the
media are clear, applies to the retina
as well. In an older casge, or in a
recent one where the media are suffic-
-lently clear, the two special points
to be looked for are :

(1) Where the fpreign body beim
lodged in the retina and sclera, is
noticed by its glistening aspect,
and by having & different focus fram
that of the retina (see case 2).

(2) Where there is a hole in the
retina, the foreign body having

19.



pagsed through the globe to the
orbit beyond. It is well to make
sure that the disturbance of pigment
here met with, is not physiological.
In a recent cage one sees &
break in the continuiﬂy of the
retina_which is surrounded by blood
extravasition. In an older case
there is a definite gap surrounded
byiéhoroidal pigment, or there may
be simply & large mass of pigpent at
the site of the original puncture.
O0ften it happens where one or several of the
signs mentioned above are present, we can almost be
sure that the foreign body is lodged in the eyeball,pr
at least has passed through it.
Although I have described at some length the
ophthalmoscopic appearances in these cases, I would
regard this part of the examination, which as a
rule does not take more than five minutes, unless
one waits for the dilation of the pupil, as merely
preliminafy'to_the more certain methods of diagnosis
which I shall now describe. In a cagse of this
sort, unless one finds, after & careful examination
that it is unnecessary, the eye ought to be
subjected to a routine examination as follows :-
First a preliminary-examination of the eye,
aided by the ophthalmoscope 1f possible; then the
taking of an X-ray plate, followed by the electro—
.-maghet. A second X-ray plate ought then to
be taken, if the one preceding the magnet operation
is positive and the magnet is neéative, to confirm

the first plate, or to see if there is any change

20.



in the position of the foreign body. If this is
done in such & methodical manner, I do noit think
there is any fear of the presence of a foreign body
being missed.

I may be pardoned if I am too insistent
on a careful scrutiny of these cases beiné carried
out, but I do not do so without reason, as I am
sure it is the experience of many ophthalmic
surgeons not rarely to come across a patient who
will say that he was subjected to a magnet operation
at some other eye hospital, and was told that there
was no foreign body in his eye, and when
gubsequent examination, aided it may be by an
X-ray plate, or after examination of an enucleated
eveball, reveals the presence of a piece of metal

in the interior of the eye.

(8) X-RAY DIAGNOSIS :

Asg -most of my cases were metal cases, they
afforded an excellent opportunity for X-ray work.
I think that an X-ray photograph should
never be omitted even where one is certain of. a
foreign body being present, or on the contrary,
where one is almost certain that there is no
foreign body present; but wherevthere‘is a doubt.
For many reasgsons, the taking of an Xw-ray
plate before the examination and treatment by
the electfo—m&gnet is desirable..
In practically all my cases, with the
'éxception of two at the.commencement of the study,
a plate was taken before the electro-magnet was

uSed. The following are the more important

21.



reasonsg for taking an X-ray plate before using
the magnet :
Pirst : The pogition of the foreign body
can be made out with fair accuracy, even by
the method which I shall describe, apart
from the Mackenzie Davidson localizgtion.

There is an advantage in knowing thig,
(see treatment by the Electro-magnet).
Second : The size of the metal can be made
out with a fair degree of accuracy. If the
metal is large, and the eyeball is badly

‘) 210948

- damaged 1t is better to give d&p, anaesthetic
and obtain permission for enucleation, if
thought necesrmary, otherwise a lot of
unhecessary pain to the patient is caused,
and the probability of a second operation for
enugleation of the eyeball is avoided.
Third : There may be more than one foreign
body present.

I had one case (case 39) of this kind,
® when the electro-magnet was used right away
- owing to the X-ray apparatus not being in

order, and a small scale of metal (5 x 2 mm)
was extracted. As the eye wasg gtill
irritable some weeks afterwards, an X-ray
plate was taken, and a large foreign body
localized behind the eyeball.

This case is a rare one, of course, but
the mistake was a lesson, as the other eye
developed sympathetic ophthalmia

Of course, if there is & piece of metal in

the eye the sooner it is out the better, but the
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taking of the X-ray plate as a rule did not take
me more than five minutes. The patient was
then sent up to the theatre, and while the dster
was putting cocaine and atropine in the eye,
preparing the patient, and}getting the magnet
fixed in position, the process of developing and
fixing the plate was carried out.

In all the cases which T X-rayed, I only’
missed two foreign bodies. See_ case, 11 where
the plate was negative, but on naked eye inspectim-
there wasféuspicion of a smgll piece of metal in

the iris, and the electro-magnet extracted a
small spicule, % mm,lohg; and case 22 where the
plate was negative, and a small spicule 1 mm
Loné was extracted from the prolapsed iris by
the magnet. Of course, I had a few doubb-
-ful cases which were decided by the electro=
-magnet, or a second plate, if necessary.

I shall describe two methods of Xwray
work which I used.

What an ophthalmic surgeon chiefly
wants to know is whether the foreign body is
.extra-ocular or intra-ocular. In these days
of the giant magnet, the exact locaility of the
foreign-body in the eye in a recent injury is
not so importént as it was when only’the small
magnét was in use. I shall refer to this
again un@er the treatment of these injuries.

First method :

4.
This is described by Boxer.  He

points out that probably in no part of the

body is the rendering of the true value of
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the relative position of parts more
difficult than in(iealing with the eyé and
orbit, because of the very overlappring of
parts. From the nature of things, the
radiograph must he taken through the head
laterally, and, try as one will, one cannot
avoid the perpléxity produced by them.

Indeed it is only after looking
constantly and daily at orbital radiographs
that one can give a true rendering of things

The milliamperage passiné through the
tube and the time exposure are important.

The method which Boxer has recommended
and which I have adopted in the majority of
these cases is to use .5 to .6 m/a of
current, and give an exposure of three
mihumesw leaving only nine inches between
the face and the anticathode.

Of course, the thickness of the skuli
bones, and the hardness or softness of the
tube will alter the procedure, but this
current and time exposure are usually
excellent in the majority.of these cases.

The patient is seated on a chair with
the plabe enclosed in an ordinary half-plate
photograph printiné frame, and fixed to the
head next the injured eye by glastic bands
which are fixed on brass runners on the
sides of the printing frame. A small
giaphragm greatly sharpens the image.

To get thglleast overlapping of parts,

it is best to advance the centre of the
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anti-cathode half an inch in front of the
malar of the uninjured gide, so that the
rays, 80 to speak, are 1ookiné somewhat into
the injured orbit. This prevents the
shadow of the near malaf overlapping the
shadow of the distant one, that is, the
malar of the injured side.

There are two objections to this
position :

(1) -that the shadow of the foreign body
is thereby’projeoted further posteriorly
then is actually the case, and

(2) theoretically, the correct position
for the relative position of the plate to
antioathqde is that the former shall be at
right angles to the central rays of the

' oo VS,
anticathode, but thesgaare,allowed for in
reading the plate, and if one always adopts
this pogition there is 1little likelihood of
error. To be certain that the relative
position of the plate to anticathode is
correc@, one should look through the back of
the tube through the diaphragm, and in
_doihg 80, the surgeon should'look somewhat
intl the ingured eye, depending on the height
of the nasal bridge. An ordinary
photographer's head clip fixes the patiént’s
head secﬁrelyﬁ The patient is told to look
fixédly straight forward at some object.

When there is a dbubt after takings
plate b&'this method, or after the magnet h=

been‘used and found negative! whether the

foreign body is in the eye or in the orbit,
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another plate is taken, the first 1% minutes
of the exposure with the eye looking fully
upwards, and the second 1% minutes of the
exposure with the eye looking fully down—
-wards. If the developed plate now
shows two foreign bodies, it is in the eye
if only one, then it is in the orbit.

A fallacy suggests itgelf here, that
is, where the foreign body is in one of
the ocylar muscles, or in ﬁhe capsule of
Tenon, and it will have moved, but the
.extent of the movement is slight compared
with the,extreme deviation and depression
of the eyeball.

After emperimenting by this method
by fixing metal points to the eye, and
again by taking a ékull‘and fixing ah eye
in posgsition in the orbit, and placing
chips of metal in different parts in the
inxeiior of the»eyeball; one can become
quite proficient, after some practice, at
interpreting the developed plate, although
I have. not yet been able to say with
certainty whether a foreign body is, if
located in the anterior part of the eyeball,
in the superior-external or sguperior-
-interngl quadrant, or the inferior-extemal
or inferior-internal quadrant, and
similarly if it is in the posterior part
of the .eyeball, as Boxer suggests.

As I have mentioned previously,

for all practical purposes, what 8 urgeon
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wants to know is whether the foreign body

is inside the eyeball or not, and if in the
eyeball, its position, roughly, before
aprlying the magnet. This method I hqve
found fulfills these conditions satisfactodly,
/4fter a little practice it is easy to perform
and ten to fifteen minutes will complete the
whole operation, including the developing

and fixing of the negative.

Second metheod :

Mackenzie Davidson localization :

I have only used this in selected
cagses as it takes more time, and really
requires a person experienced in X-ray work,
to determihe the positionlof the foreign
body accurately - although, like everything
else, I daresay one can become quite proficient
with a little experience.

The method I adopted was that
described by Maitland Ramgéy. For all
practical purposgses I would limit its use to
the following claszes of case :

Pirst : Where the X—ray'plabe, asg
taken by the first method, suggests that the
foreign body is embedded in the sclera, or is
outside the eyeball, and where the electro=
-magnet gives a negative result.

Secdndly : Where the case is not a
recent one.

In this class of casge it is well to

localize the foreign body before proceesding to

27,



use the magnet, because, 1f the giant magnet
is used straight away, without having any
definite idea of the position of the foreign
body, the removal of the latter may cause
considerable damage to the structures of the
eye, owing to it having become firmly embedded
in fibrous tissue. In a case of this
sort, especially where the foreign body is in
the vitreous, I think it is better to do a
scleral section near to the position of the
foreign body, and extract it, either by the
small Hirschberg magnet, or the giant maghet,
(see "Treatment by electro-magnet").

Another instrument which is used to
determine the position of the foreign body in the
eye is the Sideroscope. Of this instrument I
have had no practical knowledge. The principle
of the instrument is a small magnetic needle to
which a small mirror is attached, and which records
the movement of the needle on a graduated scale.

Oh bringing a patient's injured eye, with a
piece of metal in it, near the needle, the movenment
of the needle is greatest when nearest the metal,
and the greater the size of the metal, the greater
will be the'swing of th@ nirror. According to

this, one is able to Iocalize the foreign body,
although I cannot see how it can be compared
favourably with X-ray work; ag regards accurate
localization. Not having used this instrument, I
cannot offer any criticism, It seems to be used

more oh the Continent than in this country.
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TREATMENT :

Having now studied the case from its naked
eye appearanc@f and verified our diagnosis by means
of the X-ray plate, we proceed to treatment.

Obviously, the chief point is to get rid of
the foreign body as soon ag possible. A piece of
metal when retained in the eye, especially in the
vitmous, over 24 hours, generslly sets up an
inflammation in the eye very quickly as an irido-
~cyclitis either of the slow pi;éticutype, or of
the more acuté and purulent variety, which ig liable
to end in the slow destruction of the eyeball,
with resultant Phthisis Bulbi or in panophthalmitis
respectively. |

Many cases have been recorded where the
foreign body has been lodged in the eye, especially
if in the lens, for many years, without giving
rise to,inflammation, but these cages are always
to be considered dangerous as some day, apparently
-without explanation, the eye may suddenly develop
an attack of acute inflammation.

Remsay ocites two cases to illustrate this
point. Iﬁ one, the piece of metal, apparently,
was in the ciliary region for 20 years without
giving rise to any symptoms, and then suddenly an
acute attack of inflammation commenced in the.eye.

In the other, the metal was lodged in the
lens for elevén moﬁths without any discomfort, and
agalin the eye suddenly developed acute iridooyolitis
at the end of that time.

Before undertaking treatment by the magnet
in the usual recent case where we intend delivering

, {
the metal into. the anterior chamber, sterlized
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atropine ought to be instilled frequently into
the eye 80 g8 to get the pupil as widely dilated
ag possible. Liess pain is caused if the pupil
is well dilated as the metal jumps against the
iris, after perforating the zonulg,as it is beihg
brought forward, and, in these cases with dilated
pupils, the foreign body is less liable to become
entangled in the iris, and also there is less
likelihood of an iridectomy being necessary.

We next come to the question whether
the operation should be done under cocaine or
general anawsthesia. ~ Some of these patients
suffer intense agohy for some seconds when the
metal hitches against the iris, or the ciliary
body. One great-advantage of doing the
operation under cocaine is that the patient
assists considerably in the extraction of the
metal by the movements of his eyes, which he is
told to make, and, granted a fairly sensible
patient with well dilated pupil (I am speaking
this time of the case where it is decided to draw
the metal into the anterior chamber), I think it
is better to do the operation under cocaine.

Another advantage of doing it under
cocaine ig from the point of view of diagnosis,
that is the question of any pain Being experienced
a8 the metal travels forwards towards the magnet
point. Ag & geﬁeral rule there is a distinct
pain in the eye, but in one case (case 20) the
small scale of metal appeared in the anterior
chanber after travelling round the edge of the lens

without any pain being experienced, and, unless the
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netal had been shown in the X-ray plate, it could
quite easily have be=n missed owing to its small
size (2 x 1 mm), if the anterior chamber had not
beeh carefully watched.

Under éeneral anaesthesia an anaegsthist
is needed, of course, and usually another assistant
to pull down and direct the movement of the eye-
-ball according to the difficulties which may arise

Speaking generally, I would restrict
the use of chloroform to the following class of
cases :

(1) Where the patlent is very nervous,
and where any sudden movement on his part, when
the point of the magnet is in the anterior
chamber or vitreous)might result in traumatic
cataract and loss of vitreous respectively.

(2) Where the foreign body is suspected
to be non-magnetic from the history, e.g. gun-
-ghot wounds, and_whefe it may be necessary to
enucleate the eye if the foreign body cannot
be removed.

(3) Where, as I mentioned before, the X-
-ray plate shows the presence of a large piece
of metal and the condition of the eyeball
suggests the posgibility of enucleation.

(See cases 4, 5 and 14) In this class
of cage, I think it is better to obtain
permission for enucleation, if necessary, and
conduct the magnet operation under chloroform
rather than subject the patient to considerabdble
paLﬁ during the removal of the metal.
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This brings us to. the different kinds of
nagnets which are used. I have had experience of
thiee varieties

(1) The vertical, or suspended magnet,
Ramsg&'s modification was used at the
Glaggow Bye Infirmery,
(2) Heab's stationary horizontal giant magnet,
- This was used at the 0Oldham Royal Infirmary
(3) The Hirschberg hand magnet,

I do not intend to go on to describe these
different magnets, as they are suffiviently well
described in-the text-books. I intend more to
criticise the two varieties of giant magnets
mentioned above, and algo to consider the use of
the hand magnét.

Another variety of magnet 18 the ring magnet

The advantaée claimed for thig variety is
that the lines of force are parallel and do not
radiate as iﬁ the other magnets. This is
really a disadvantage as B%%ier has pointed out,
a8 it will not attract a piece of iron which lies
in the lower part of the globe, because the field
of the magnet is confined to a small plane at right
anéles to the plane of the ring. To get this
attractive force the eye must be placed so that
the line joining the anterior chamber Zg{the
foreign body is horizontal, a rather difficult
pogition. Besides, tﬁe ring magnet entails the
patient sitting up, and this has all the dis-
advantages, which I shall describe presently, of

the sitting posture in an operation of this sort.
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It is well to have both a giant and a
sme.11l magnet. Eash has its different uses, as

I shall presemtly describe. Some authorities
condemn the giant magnet, because they say it may
cause considerable damage to the eye. If used
in 8 Proper manner, which can only be obtained by
experience, and in the proper class of case, I
think it is a very serviceable instrument.

Of the two giant magnets mentioned abow
I prefer the suspended one. Of the methods
of suspensgion I prefer the kind described by
Ramsay, where the magnet is suspended from a
strong wire from the ceiling. At the other
end of the wire is a suitable weight so‘adjusted
a8 to render the manipulation of the magnet
eésy} and without exertion.

Another method of suspension is to have
a many-jointed bracket jutting out fram behind
the surgeon's back. I do not think this
method of fixation is as good as the one mentioned
above, a8 the magnet point cannot be manipulated
go rapidly and easily to meet the difficulties
which may arise, as is the case with the wire
method of suspension.

After a little pfactioe it can be
mahipulamed with great dexterity and precision.

The Pears that the admirers of the Haab
magnet have that the wire of the suspended magnet
will break has noﬁ been realised in my experience

That at the‘Glasgow Bye Infirmary has
stood for years, and undergoes periodical testing

without showing any defect.
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One outstanding advantage which this
magnet has over the Haab magnet is that the
patient is lying on the operating table, so that
any further procedure to be.done to the eye, such
ag iridectomy, douching of the eye, limbal
gection, etc., when the metal is being drawn ind
the anterior chamber, can hbe garried on without
moving the patient. When using the Haab, on
the other hand, the patient is seated on a chair,
and requires to be transferred to the table if
anything further, such as before mentioned,
requires to be done.

Again, in the suspended magnet, it is
the magnet which is moved, assigsted by telling the
pétienm to_look in a certain direction to
direct the path of the metal forward. With the
Haab the operator manipulates the patient's head

'The movemnents of the suspended magnet
for the same purpose can be more carefully
controlled, although at first this magnet in
one's hands secms a clumsy instrument.

Again the patient has pain in the eye
as the metal passes forwards, and when the Haab
magnet is being used he naturally draws back the
head, and so may complicate matters. In this
gitting posture too, the patient sometimes faints

I would here cite the authority of
Rollet, who says that it is best to have the
patient lying down, and the magnet fixed
vertically.

Again, operating with the Haab magnet,

the surgeon manipulates the current by a footrest
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With the suspended magnet, on the other
hand, this is ieft to a capab;e nurse who manages
thevrheostat, and, at the wordm "One*, "Two" and
"Three" from the surgeon, éwitohes on weak, medium
or strong current, or "Off", as the case requires.

The surgeon hag thus full attention
given to the eye, and at the words mentioned has
the desired effect produced without having to
move his foot and hold the patient's head at the
same time, not to mention his observation of the
patient's eye.

One ought to have at least five points
for the éiant magnet :

(1) A large round point, shaped like the
closed end of a large thimble. This is
usuwelly applied first, and over the cornes,
as it has the greatest attractive power of
the five, ad is very useful in drawing small
pieces of metal from the vitreous through the
zohule into the anterior chamber. After
this has been done, it should behﬁid aside,
and one of the others, or the hand magnet,
used, to suit the individual requirements of
the casé.

(2) and (3) long, narrow, blunt, and long,
narrow, sharp points. These are not round
in the long axis, but flattened, so as to
enable ﬁhem to be inserted more readily’ and
easily, iﬁto_a gcleral wound without causing
loss of wvitreous. These points are useful

for inserting into the vitreous after a
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scleral puncture, especially where the
foreign body haé been accurately localized;
being narrow, they cause little damage.

In one case (case 2), a scleral puncture
was done on two unsuccessful occasions to try
to extract a spicule which was embedded in the
back of the eye, and projected forwards
through the retina into the vitreous. No
detachment of the retina resulted, and the
eye retained a vision of %6,-the diminution
of vision beihg due to & localized cataract
which was caused by the original injury.

(4) and (5), angled-blunt, and angled-sharp
points. These are useful in extracting.
pieces of metal from the anterior chamber with
a weak current, although their use may be
supplanted by the hand magnet. They are
also useful‘for ingertion into the ciliary
region, (see case 28).
With these remarks 1 ShalL now pass on
to the different procedures which I have adopted in
the different classes of cases, the difficulties
which may arise, and how to deal with these.
Non-magnetic instruments, of course, must
be used throughout the operation which is preceded
by a perchloride-mercury douch, 1/2000. Careful
sterilizstion, and the avoidance of contamination
of the magnet points are important and rigid asepsii
throughput. | The usual technique préoedihg ah eye
ope¢ation is performed, seeing especially to the

height of the table to suit the individual case.
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First : Where the metal was in the anteridor
chamber, embedded in the iris, or behind the
iris, where the wound was corneal, or corneal-

-gcleral.

The method adopted in this class of case
was to try if possible to extract the metal through
the original wound. by introducing the point of the
hand magnet into the anterior chamber. I think it
is quite legitimate practice to enlarge the
corneal wound slightly in a direction away from
the centre of the cornea, if one thinks that by so
, doing, the metal can be extracted in a case where
it wa.s found impossible to draw the metal through
the oriéinal wound: otherwise, unlesz the anterior
chamber wasg empty, a limbal gection with a Graefe
knife was made at a point near the position‘of the
metal, and the point of the hand magnet introduced
-and the metal extracted.

If the anterior chamber is empty I think
- no harm can result by waiting some hours to allow
the anterior chamber to re-form, when a gection
can be made without risk of damage to the lens,
and with less likelihood of haemorrhage from the
iris. If one sees the_foreign body embedded in
the ifis, or even lying loose in the anterior |
chamber, I do not think it is good practice to try-
to seize it with forceps, as the first attempt is
oftén & failure, and troublesome haemorrhage
postponing the operation, with injury to the lens
capsule may result. Magnetic force is much

more satisfactory, that is if the foreign body is
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magnetic, as less damage is likely to result, less
pain is caused, and the method is more certain
than tryiﬁg to catch it with forceps.

In some casges the metal was removed
without interfering with the iris, but in others,
prolapsed iris required to be excised.

If the corneal wound is at all large, it
should be covered by conjunctiva. The best way

to do this is to incise and under~cut the
conjunctiva all round the limbus, and by means of
a catgut purse-string suture, draw it oompletely7
over the cornesa. After a few days the oatgut
is absorbed and the flap slibs back in position,
leaving & healed corneal wound. This ‘method
helps to heal the corneal wound more rapidly,

and is an,excellent precaution against sepsis.

I have had no experience of the corneal

8a.
suture as recommended by Maddox.

Second : Where the wound was corneal, or
cornesl~scleral, and the metal embedded
mmmelam.

Here the éiant naghet with number 1
point was applied over the centre of the cornesa,
to try to draw the metal into the anterior chamber

If this was successful, then a sharp
point of the small magnet, or of the giant magnet,
with reduced current was introduced through the
originalvwound, if large enough, or otherwise
through & limbel incision, and the foreign body
extracted. The cataract was dealt with later.

If the metal did not move from the lens
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after repeated attempts by the gilant maget, or
even after actual apolication of a sharp point to
the lens, then, unless there were symptoms
necessitating the immediate removel of the lens
matter, the case was left alone for a few days,
when the magnet was again applied in the hope
that,the lens matter having become more swelled,
the foreign body would be less firmly embedded.

If this was again unsuccessful, then
the case was left until the lens matter required
to be drawn off. Sometimes when the incision
was made for the drawing off of the lens matter,
the foreign body e scaped along with the gush of
lens matter. If it did not do so, then the
sharp point of the magnet was introduced through
the incision, and the foreign body extracted.

See cage 1.

I do not intend to criticise the
different methods for removal of soft lens matter
in these cases. When the metal was removed at
the first attempt, and when it came to the
extraction of the lens matter later, & small
ldteral corneal puncture with a Graefe knife was
made, and the lens matter removed by Teale's
suction tubhe, otherwise a keratome incision was

employed.

Third Where the metal was resting

in the vitreous chamber.

(A) Where there was a recent wound in the

gclera or in the ciliary region.
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In every cage an attempt ought to be
made to draw the metal into the anterior chamber,
and extract by that route after a limbal section.

There are several reasons for adopting
this route :

First : Where the woﬁnd is in the ciliary
region. If the metal is extracted by the
original.wound.route, further damage to the cliary
region is oauéed, and considerable haemorrhage may
result. In some cases the metal "locked" in the
wound, and necessitated erlargment of the latter

Second : Where the wound is in the sclera :

Exﬁraction by this route sometimes entails
more loss of vitreous, & serious thing in itself,
begides, any tag of vitreous hqnging out of the
wound is an excellent culture medium for micro-
—-organisms.

Again, like the wound in the ciliary region
the metal often "locked" in the wound, and
neoessitated its enlgrgment. Turther damage to
the scleral wound .renderg the pogsibility of
subsequent detachment of the retina more liable
to happen.

Although, as I have mentioned before, an
attempt ought always to be made to draw the metal
into the anterior chamber, in these cases, by the
gilant maghet, yet in many cases it is exceedingly
difficult, in fact impossible. This is
particularly the case where a large .scale is
present, or a scale with ragged edges. In nany

of these cases, instead of sliding round the edge
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of the lens and perforating the zonule "edge
first", they engage "broadside on", if I may use
the expression, and actually become "locked" and
firmly fixed in the circum lentel space, an even
more serious position than the first.

If it is found that the anterior chamber
route cannot be adopted, then of course, the metal
must be extracted through the original wound.

Before drawing a piece of metal by this
route, it is well to dissect up the-oonjunctiva‘
all round the wound, so as to cover the wound
completely after the metal has been extracted.

As I mentioned above, sometimes the
metal "locks" in the wound by engaging "broadside
on". In a case of this sort, one of the long
narrow magnetvpoints wag inserted just inside the
wound, and no more, and the metal engaged on it
by turning on a weak current. Then a flat,
non-magnetic spatulg, was passed along the magnet
point to push the scale on to the point of the
magnet, so a8 to make it lie with the edge in the
axis of the wound, when extraction was easy.

I have found this mahoauvre ugeful, aﬁd
it often prevents the: requirement of an enlargement
of the wound with.a chance of more vitreous being
logt.

I have not tried the method recommended
by L&%ﬁ of Cincinatti, who disapproves of Haab's
method of removing féreign bodies from the eye by
a large stationeary magnet, because the practice of

bringing the patient to the magnet is unnatural
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and awkward, and the drawing of the metal into the
anterior chamber as causing injury to. the ciliary
body and lens. If the scleral wound is small,
or the wound is corneal, he makes an meridional
scleral incision about 6 mm long, and commencing
10 mm behind the limbus, under a conjunctival flap

The small magnet was then used. The
rationale of this procedure is that the part of tle
gsclera in. question is suitable for operative
interference because it is behind the ciliary body
and in front of the ora §%§¥§§;: it is not
concerned with vision: it does not contain any’
important vessel or nerve, and finally, it heals
well. I think these reasons are excellent in
théory, but I do not see the necegsity of inflict-
-ing further damage to the eyeball, ahd again, an
incision of 6 mm long would not be large enough in

cases of large scales in the vitreous to allow bf

easy extraction.

It is important before covering the wouni
with conjunctiva to carefully excise any prolapse

of vitreous or choroid. A prolapse of vitreous

is liable tooverlooked, and its appearance, like a
shred of mucus adhering to the wound, while carry-
~ing out the subsequent dressing of the eyeball,
is liable to be mistaken for such (mucus) by the
inexperienced.

with regard to the covering of the wound
with conjunetiva. ‘The cutting away of the

conjunctival flap on one side of the wound, and

the under-mining and gliding of the other over the
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. wound is important, so that the line of conjunctiw
guture is well away from the scleral wound.
Stit¢hing of the scleral wound is bad practice
owing to thé tough nature of the tissue where to
and fro movements accelerate the danger of
 detachment of the retina, and cause more haemorrhage
and quite unnecessary if the scleral wound is well
covered with conjunctiva.
(B) Whee the wound was recent and corneal,
and the foreign body resting in the vitreous. .

It was in these cases that the giant
magnet was most useful. By carefullj manipulatﬂné
the'magnet, it was possible in many cases, to draw
the metal through the circum lental space,
perforating the zonule, into the anterior chamber,
or even through the lens, if theat had been already
injured. As & rule the lens was rarely injured
in this attempt, and if it wag found to be cataract
-ous, that fact was noted before the magnet was
applied. The large blunt point of the giant
magnet was inserted over the centre of the cornea
in the first instance, and a weak, medium or strong
current used according to the effect first
produced by the weak current. In some cages the
metal shot right into. the anterior chamber, the
patient experiencing a sharp pain. I have
previously mentioned & ocase where no paih was
experienced, and unless thé X-ray plate had

demonstrated the presence of & chip of metal in the

vitreous its presencein the anterior chamber, after
application of the magnet, might have been missed,

owing to its small sige.
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If there was no result after the application
of the strong current, two or three sudden makes and
breaks of the current occasionally brought the metal
forward. As soon as8 the iris began to: bulge,

- the direction of the magnetic force was altered, so
as to try to draw the metal under the iris into the
anterior chamber. In some cases where the metal
had sharp edges it did not move any further until a
.limbal section was made over the spot and an iridectomy
done, when it was easily extracted by the hand magnet.

| The usual tollet of an eye wound should be
carefully attended to aftér extraction of the,metal;
all prolapsed iris being excised, and the edges of
the section wound being carefully freed from the iris
as 6he does after an ordinary cataract extraction.

In drawing the metal forward by this route
- it may become fixed in the ciliary region, from whid
it may often be very difficult to dislodge. Ih
cagse 28, for emample, the foreign body came forward
and became fixed in the olliary reéion, and it was
only on the third attempt, after a limbal section,
.with an iridectomy above, and the sharp angled point
¢if the magnet introduced into the ciliary region
at the site of the foreign body, that the metal, a
soale ¥ x # mm, was extracted. The eye did well,
and the resultant vision was 24.
Hirsohbégé congiders that the most

difficult maghet cagses are those where the foreign

bodies become 1odged.in the ciliary region. Even

the most powerful magnet will have very little power
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a8 the resistence offeredby the fibres in this
reglon will be very great, He describes a case
where repeated attempts by the gilant magnet were
unsuccessful in drawing the ietal, which had been
lo#dged in the ciliary region, into the anterior
-chamber. - As theblens‘was cataractous, he did a
limbal section, then an iridectomy at the site, and
introduced the point of the magnet through the
zonule, and the operation was successful. My own
case was similar, but no eataract was present, or
subsequently developed.
Another method.adopted by some surgeons
in this variety of case is to do a scleratomy either
near the foreign body, if it has been lgcalized, or.
between the external and inferior rectﬁsmuscles far
back, if the foreign body has not been localized,
and to insert the magnet point into the wvitreous.
| In a recent cagse I think this route should
be avoided for the following reasons :
First : The risk of subsequent detachment
of the ietina at the site of the scleral wound.
Haé%' says that a ecleral incigion in these
cases is highly undesirable, as it leads to detached
retina. Although no detachment followed where a
gscleral incision was made to remove the foreigh body
in my own series of cases, yet two cases of retinal
detachment occurred under the scar of the original
.scleral wound oauséd by the entering metal.
Second : The risk‘of any prolapse of vitreow
however small, duriﬁg the manipulation of the magnet
is importént, hot go much béoause of the actual loss,

but because the vitreous humour is an excellent
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cuiture medium fdr micro-organisms.

I woﬁld restrict the use of solen:%omy in
these cages of corneal wound with the foreign body
in the vitreous to the following conditions :

(1) Where signs of anterior uveatis have
already developed. To draw a piece of metal into
the anterior ohamber,under thege conditions is to open
up fresh pathg of infection. A soleral puncture
after localization was done, therefore, in case 42.

- (2) Where the foreign body is in the vitreous,
or sticking in the sclera at the back of the eyeball,
and where external application of the magnet
produces no. result. See cages 2, 41 and 44.

(3) Where the foreign body has been in the
vitreous several days. In a case like this the
foreign body becomes fixed by organised exudate’
around it, and, not only is it more difficult to
move by external applicatién of the magnet over the
cornea, but also the dragging of the metal, if it
gggg m@ve forwards, produces considerable damage to
the interior of the eyeball owing to its fixgtioh in
the tissues. In these cases it is better to.
localise the foreign body in the Vitreous, and do a
scleral puncture near the site, and insert a sharp
point of the hand magnet, or of the giant magnet,
with reduced currehtyihto4ths wound. See case 42.

Fourth : Where the foreign bodvaas noticed
by the ophihqlmosoope to. be embédded in the retina
and sclera at any part of the globe;

The external application of the magnet was

first tried to draw the metal into the anterior

/
chamber. If this was not successful, then a
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gscleral puncture near the site of‘the foreign body
with insertion of the sharp point of the magnet was
.done. This procedure was carried out in case 2,
but was unsuccessful, although the vision iemained
‘good, and no subsequent inflammation or detachment
of the retins, developed. |

Fifth @ Where the metal was suspected to be,
or hadvactually been localized, behind the globe in
the orbit.

BExternal application of the giant magnet in
these cases ig of no use,as a rule. In many cases
no pain was eXperienged, in others, an indefinite,
_dull, dragging pain was felt by the patient. In a
cagse of this sort, the actual condition of the eye
itself is of more importance than in trying to
explore the orbit for a foreign body, whereit does
little harm, as a rule. For example, in case b4,
signg of oommencing panophthalmitis necessitated
instant removal of the eyeball within 24'hours of
the injury, and the foreign body, which was left
embedded in the outer and posterior part of the
orbit far back, cauged no trouble subsequently.

Although I have described in a general way
the different methods which were adopted in different
clagses of cases, still one cannot lay down definite
rules for individual cases, because, as difficulties
may arigse which prevent the carrying out of the plan
which one had originally’intended, another methpd
may require to be adopted.

‘ I again insist on the most carefui
'teohniqqe.being adopted a8 regards asepsis, the careful

covering of the corneal, ciliary and scleral wounds

47,



l/"/

with conjunctiva, and the gcision of all prolapsed iris
and vitreous.
In those cases where the eyelid has been

split, the stitching of the gap is rather important.

A suture was first inserted at the free margin
of the lid, and this was not tied, but held taut by a
nurse while the anterior‘and posterior gsutures were
being inserted, the first suture being tied last of all

By so doing the sutures can be put in correct
apposition so that the small but very noticeable
indentation of the lid margin, so liable to follow the

healing of a wound of this sort, was pradtially avoided

AFPTER-TREATMENT OF THESE CASES :
I would consgider the after-treatment of these

cages under two periods, because I have noticed that,
when we have to consider the question of enucleation
of the eyeball, it generally happens during one of
these periods, or after the second period.

The first period :

Under this head, which inqludes the
fiidtthree_or four days after the accidégt, I would
pléce the following class of cases ag requiring
enucleation :

(1) As I have mentioned previously, ahopelessly
damaged eyeball should be removed straight away, and
if there is & doubt whether removal is necessary or
not, thé patient's consent having beeh first obtained,
the magnet whould be applied under chloroform, and
after‘the metal is extracted, it may be a question
whether the eye should be removed at the same time, or

whether one should wailt a few days to give the eye a
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chance. In the latter case, a very few days will .
decide the issue, and one should adhere to. the general
principle that enucleation should be . done in this
conﬁection if the eye has little or no. vision.

(2) Where there is threatening panophthalmitis.

As I shall mention: later, the eyeball is not
often destroyed by this variety of inflammation after
removal- of the foreigrh body. . The usugl way is by a
slow iridocyclitis. If, on going to dress the eye
one morning sodn after Fhe magnet opera.tionl there is
more than the usual amount of chemogis of the
conjunctiva, with perhaps exudate in the lips of the
_wouhd and a hazy anterior chamber, then I think it is
better to remove the eyeball at once. If it is done
at this stage, I do not think there is much likelihood
of_meningitis developing. In my two cases of this
kind (24 and 54), a healthy socket was obtained by
early removal of the eye;. a longer convalescence and

necannsd

kess pain are avoided. Of course, if the eye is
geen at a later stage with pus in the anterior chamber
and swollen eyelids, it is better to incise the eyeball
and wait until the panophthalmitis has subsided when
the resultant'Phthisis Bulbi can be removed. This
was done ih case 8.

Of course, opinions differ with regard to
the question of enucleation in panophthalmitis. From
my- limited expe;ienoe I can only say that, provided
enucleation was done at an early stage, no harm resulted.

If it has been decided to. incise the eyeball

land allow the 1nflammat10n to quieten down absolutely
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before enuoleation, I think the said enucleation
should not be delayed over a month in view of a
cage which I saw last yearat the Glasgow Eye
Infirmary. This was a patient who had had a
piece of metal removed by the magret. The eye
went on to panophthalmitis, and the resultant stump

was not removed until two months after the original

injury. Sympathetic ophthalmia of a severe type
developed in4the gecond eye, and left the eye with
e vision of 60, This case is interesting as it

ig a well know fact thet sympathetic ophthalmia
following panophthelmitis is rare, in fact some
authorities state that it never occurs.

Second period :

With»regard to the care of the patient
after leaving the operating table I do not intend
to. say nmuch, because here the same measures are
adopted asg after any other eye operatiqn.‘

Dressing of the eye morning and evening, or
oftener if necessary, beginning 12 hours after the
operation, with douching of the conjunctival sack
and instillation of atropine are carried out. For
the relief of pain, which is usually due to‘ Ape,
iridocyclitis, various measures can be used - hot
fomentations, dry heat, leeching, drugs in the
shape of aspirin, calomel and opium pill, etc with
rest in bed and regulation of the bowels are the
more important measures.

Sub-conjunctival injeot;ons of perchloric
or bicyonide of mercury, (1 in 3000 or 4000 twice

weekly), 1 c.c at a time, are useful in these
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conditions of iridocyclitis. Solutions of sodium
chloride in- increasing strengths, beginning at 2
Ber cent, have the same effect. What I would »
point out is that the advisability of the contin~
-uance of these, and of other conservative measures
will depend on the condition of the eye at the end
of say three weeks, and here we come to the most v
tmportant question with regard to the after—treat—
-ment of these conditions, viz.-~ the question of
enucleation in the event of the eye not making any'
definite progress towards recovery at the end of
that time.

Of course, each case must be considered
on its own merits, but in the course of my study of
these casges, I have.obsérved certein pathological
appearances in these eyes, from which a foreign
’body'has been removed, which should cause one to
advige enucleation at an early date. . I am now
speaking of the condition of the eye from the
gecond or third day until the end of the.third or
fourth week, speaking genérally.

The following are the special clinical
features to be looked for :

(1) A muddy, injected iris, with perhaps
exudate in the pupillary area, with, may be, the
presénoe of hypopyon. I have found that keratitis
punctate is rather remarkably conspicuous by its
absence following a recent injury.of this sort.' It
is more likely to be present at a later stage of
the inflammation. These features indicate the

presence of a plastic iridocyclitis, and I would
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advise enuclegtion with this condition of affairs

present, because this class of case, like 2 and 3,
‘moxe likely to end in a soft eyeball and phthisis

bulbi than go on to panophthalmitis, is espeoially
liable to be followed by sympathetic ophthalmia.

(2) By oblique illumination with & strong
convex lens, & definite yellow reflex is noticed in
the vitreous. This is usually accompanied by the
foregoing signs of iridocyclitis, and indicates a
plastic or suppurative uveatis, as shown by the
exudate in the vitreous. This I have found
frequently follows those cases where a "vitreous
tract" is present at the commencement, and also
iﬁ those small punctured corneal wounds where the
foreign body is lodged in the back of the eyeball.

This again, like (1) will most likely end iﬁ a
gightless soft eye, and ultimately in phthisis
bulbi, with a risk of sympathetic ophthalmia.

(3) This type is perhaps seen at a later stage
than (1) and (2). An eye which at first sight
looks to be improving, but on closer inspection the
iris looks somewhat atrophic, the vision being
practically nil, and, on feéling the tension, which
tends to be below normal, the patient jumps when
pressure is made on the ciliary region. In these
cages the patients often have sharp attacks of pain
in and around the eye, especially at night,

In all these three types of pathological
eyea, I would advise early enucleation, chiefly
because of the risk of sympathetic mischief if the
eye is left in, and later, if sympathetic ophthalmia
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does not follow, the eye becomes useless, as far as
vision ig concerned, and lateron will probably end
in a shrunken eyeball, liable at times to attacks
of pain and inflammation, besides being an unsightly
organ., In a workman who is earning his daily bread
by the use of his eyes, and where the aesthetic
effect of an artificial eye does not matter so much,
it is criminal to dally with an injured eye of this
gort, and anyone who hasS seen & severe case of
sympathetic ophthalmia, with its consequent results,
will not hesitate for a moment to advise enucleation
with this condition of affairs present.

I have no doubt that many of these eyes
were saprrificed where, if they had been retained,
perhaps they would have quietened down in a few
months, and given_rise to no further trouble, but
with the rigk of sympathetiq in the back-ground I
do not think that one should have any further
scrupleé on that point. Of course, 1if we had any
certain guide to let us know whether sympathetic
would develop or not, then the,oircuﬁstances would
be sqmewhat different. I shall speak later on
of the recent work on the pathology-of sympathetic
ophthalmia which throws, at least, some further
light on that obscure disease, but, until we have
something more definite to go on, I think the only’
attitude to bhe adopted is that which I have
mentioned above.

| This brings us to the procedure'of Tremoveal
of the eye in these cages, In‘every'case of

removal, enucleation of the globe was done.
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I think that, following a penetrating wound,
-enucleation should always be done, owing to the few
recorded cases of sympathetic ophthalmia following
eviseration. If the surgeon desires to implant
a glass globe to secure a more moveable stump, then
I do not see any objection to the method of
implanting the globe'in the Capsule of Tenon or
paraffin, as recommended by Ramég&: catching up the
muscles by‘$§g'suture before cutting them, and
tying the muscles and conjunctiva over the globe

after insertion.

AFTER HIRD PERIOD :

Between these clinioal types, which I
have mentioned above as indications for enucleation
and those which have given no anxiety from the first,
the latter usually being those where the foreign
body has been lodged in the anterior part of the eye
ball, are cases which must be dealt with according
to the individual oircumstancés: always remembering
that other things being equal, if the eye has useful
vision - by useful vision I mean an eye which is not
reduced to counting fingers, bﬁt which can make out
objects at the other gide of the room - an effort
ought to be made to preserve it.

It is in this connection that sub-conjunct-
-ival injections of Bicy%hide of mercury, plus the
usual local treatment, are useful, often apparently’
leading to rapid improvement of the eye. In- the
carrying out and continuation of this treatment I

would pay special attention to the following points :
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Ciliary injection and tenderness, pain,

appearance of the iris and vitreous, tension and

- vision of the eye.

If these are not satisfactory in a doubtful
cagse after five or six wecks from the date of injury,
then the question of the removal of the eye has got
to.be considered.

- 13.

I would here quote Hepburn, who says, "a well
balanced Jjudgment in dealing with all cases of
injury, in order to avoid excision of the eye, is as
hard to acquire, in-my opinion, as in,deciding the
question of excision itself".

After three or four weeks, 1f it has been

‘deoided not to enucleate, besides the points mentioned

above, the possibility of sympathetic ophthalmia
developing must be taken into account. It is about
this period, that is, from the third to. the twelfth
week, that sympathetic ophthalmia is most liable to
occur. Now I do,not intend to go into. the
quest;oﬁ of the ihteresting subject of sympathetic
ophthalmia, but merely to touch on it in so far as

it must be considered in the after-treatment of

these cases.

I am inclined to agree with the late 8Sir Henry:
Swanzy that sympatheﬁic irritation and sympathetic
inflammation are two entirely different conditions,
after a study of this series of cases.

. Many of these cases suffered from watering
and irritation of the second eye, and there was no
sién of sympathetic ophthalmia at the time or

subsequently.
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Swéﬁéy'points out that sympathetic
irritation may last an indefinitely long time
without being followed by sympathetic ophthalmitis.

Further, although some sign or signs of
sympathetic irritation often so precede the onset
of sympathetic ophthalmia, yet in many cases such
gign is wanting. In view of the latter fact it
is therefore wrong to postpone the prophylatic
enucleation until sympathetic irritation shows itsdf.

Of course, if the patient complaing of
irritation of the healthy eye, his statement is not
to be ignored, the special points to be looked for
being the presence or absence of ciliary injection,
keratitis punctate, a normal state of adcommodation

or an active pupil. The vision of the healthy

eye should also he taken periodically in these

cases; or when any'complaint is made — hence the
importance of having taken the vision when the
patient first presented himself, and comparing it
with the existing vision. An examination of the
visual field of the healthy eyé ig also useful in
these cases, & contraction of the visual field
being sometimes one of the first signs of sympathetic
ophthalnia. See case 33.

Any spindle-shaped enlarément of the
blind eye should.also be looked for. See case 33.

This is described in Maitland Ra%lgéy's
book. He points out that, normally, when teéted
by & Bjerrum's screen, one-third of the spot is
above the horizontal meridian, drawn the fixation

point, and the vertical breadth of the spot is to
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the horizontal dbreadth in the proportion of 6 to 4

Ramgay describes a case of sympathetic
irribation where the spot became spindle-shaped,
the.éorresponding proportion being 12 to 4. This
was accompanied by marked conjestion of the disé
and of the retinal vessels. BEnucleation of the
exoiting.eye, which showed the characteristic
"sympathetic infiltration of Fuchs", was followed
by & gradual recession of the spindle-shaped blind
spot to the normal.

This condition is also described by Rowan
and Sutigiland. In one of my two cases where
sympathetic ophthalmia developed, (case 23), there-
was definite spindle-shaped enlargement of the
blind spot, and thé attack of sympathetic ophthal-
~mitié took the form of marked optic neuritis
chiefly. A few of the cases, where the patient
complained of irritation of the uninjured eye,
showedxnnlyra tendency to the spindle-shaped
enlargement of the blind sppt, and some hyperaemia
of the optic disc, but nothing go definite as the
case mentioned (case 33). Very probably, as
Ramsay suggests, this phenomenon is due to acute
congestion of the optic disc, and is a danger
signal which usually disappears on removal of the
excitiﬁg eye.

I think that sympathetic ophthelmitis,
although usually of the nature of plastic uveatis,

may ocommence &s an optic neuritis. Indeed, if

the case is not severe, and the media are sufficiently
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clear, one can often make out a definite optic
neuritis in addition to the irridocyclitis, specially"
marked by the keratitis punctata, which is present,
and this raises the question whether optic neuritis is
not always present in these cases, but is unable to be
madevoux owing to the hazy media, or the exudate in
front of the lens, caused by the more obvious plastic
uveatis.

To. recapitulate. When a patient makes any
complaint of the éeoond eye, and in fact as & matter of
routihe, an examination of the eye should be carefully
made, looking specially for any signs of irridooyclitiQ,
optic—disc'or retinal-veszel congestion, contraction of
the visual field, spindle-shaped enlargement of the
blind spot, loss of visual acuity and paresis of
accommodation owing to early impairment of ciliary
muscle.

I cannot leave this subject without mention-

-ing what appears to me to be an important factor in
the early diagnogis of sympathetic ophthalmitis, viz.=
a leucocytic blood count. It is only in the last
few years that Gradie published the results of his
stidy of the blood count in perforatiné injuries of the
eye. Later, Price Jones and Bré%ﬁingdesoribed an
increase in the large mononuclear cells of the blood
in cases of sympathetig ophthalnitis. As has been
pointed out bytc%gﬁs, on the analagy of the blood
condition ;n syphilis, this may indicate a protozoal
infection as the cause of sympathetic ophthalmitis.

Another point in favour of this view Coats
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gsuggests that the incubation period of sympathetic
ophthelmitis is unlike that of other most ordinary
bacterial infections, but in the majority of cases is
closely similar to that of syphilis. Still another
point of resemblance is the occasional faculty which
the noxa %#'sympathetic possess, of remaining latent
over a prolonged period, and then breaking out in
activity, like the tertiary sﬁage,of syphilis.

on the other hand, the histological structure
characteristic of sympathetic ophthalmitis, so well
‘described by Fu%gé, is more nearly allied to. that of
the bacterial infection, tuberculosis, than to that
6f the protozoal infection, syphilis. Tuberculosis
is an example of & bhacterial infection with a
prolonged,incubation_period, so_that with regard to.
these points, the evidence for a bacterial versus a
protozoal infection, 1is inconclusive. Coats
pentions that, as a logical outcome of these speculations
Price Jones and Browning recommend the treatment of
sympathetic ophthalmia with Salvarsan, and describes
three cases where this was tried. - In the first,. a
severe éasé, it had practically no effect, but there
ﬁﬁs,evidently some improvement ih the other two,
espeoially after a second injection.

More recently, Bro%%ing points out that the
original results of Gradle were of little value,
because he did not sufficiently differentiate the
various kinds of leucooytes. He (GiEHie) simply’
differentiated between.the Polymorphs andlthg Mononuélears
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Browning points out that this method quite
masks the chief point of the count in sympathetic
ophthalmitis, viz.- the increase in the large Mononuclems

He found that ih practically every case of
sympathetic ophthalmia, there was a typical blood picture

There was a marked increase in the number of
large Mononuclear=leucocytes, and some increase of the
lymphocytes, while the Polymorphs were diminished.

The total white cell count . did not vary much
beyond the normal limits. He puts the average blood

count in sympathetic ophthalmia as follows :

Sympathetic. Normal.
Polymorphs cen - 54% 60 —~. 70%
Lymphocytes . 28% 20 - 23%
Large Mononuclears .. 16% 2 - 5%
Fosinophiles ... 2% 2~ 4%
Mast cells cos - -~ - 1%

He also points‘oux the striking similarity
between blood counts in certain protozoal diseases
(malaria, syphilis, anéhylostomiasis - especially marked
out by the Eosinophilia - trypanosomiasis, kala-azar)
and sympathetic, As the result of this similarity of
blood count, and the similarityawhioh I have referred
to, in Coats paper, a large number of casges have beén
treated with "606" at Moorfields Hospital, anq’not only
have the results been encouraging, the eye condition

heiﬁg at once relieved, but the blood count approached ®

normal.

Browning next proceeded to determine the time
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interval betwe=n the perforating injury and the appear-
-ance of & pathological count, and also to determine
whether the count could be used for an early diagnosis,
or prognosis, of sympathetic ophthalmitis, in. cases of
perforating injuries of the eyes. As the result of
his investigations, he found that the blood count showed
marked changes at a time when there was still no other
evidence pointing to the probable onset of sympathetic
ophthalmitis. He points out that in doing
periodical blood counts in a case of sympathetic ophthal-
-mitis, the blood count will remain normal for weeks,
and then show all the signs of a typioal protozoal count,

From this fact it is obvious that a normal blood
count does not exclude the possibility of sympathetic
ophthalmitis intervening. He was of opinion, however,
that a positive count, nemely an increase of the large
mononuclears, is very ominous. As it is probable
that in sympathetic ophthalmitis a sytemic infection has
already occurred before the pathological eye changes
appear, the blood count will afford a method by which
this infectionvmay be demonstrated before the sound eye
becomes obviously'diseased.‘ He describes a case to
illustrate this point. The patient had had a
punctured wound @f the left eye with retention of a
small chip of steel which was removed by the magnet the
same day as the accident (September 12th).

Blood count :
Poly'ms. Lymph'tes Large Mon.. Eos'phibs
Septr. 20th. 89% 23% 5% 2%
" 27th. 71% 20% 6% 3%
These are normﬁl, but after this we find a change,

especially in the large mononuclears :
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Septr.

Octr.

Poly'ms. Lymphs. Large Mon. Kosino'les.

28. 62% - 20% 18%
29. 59% 28% 10% 2%

At thisg date the right eye was noticed to be

sensitive to light.

30. 63% 12% 24%
At this stage the damaged eye was removed.
2. 72% 14% 12%
3, 71% 18% 9%
4, 62% 26% 5%

It is to be noticed how the blood count
‘gradually dropped to normal after the removal of
the exciting eye.

These results of Browning were supported by
Sattler at the Heidleberg Congress, and Roller,
working under Fuchs, came to the conclusion that
the blood picture was a valuable diagnostic aid.

There is another means of aiding one in the
diagnogis of the likelihood 4 gympathetic ophthal-
-mitis following enucleation of the injured eye,
and that is the histological examination of the
injured eye.

These changes were first described by F%gﬁs
which he describes as "sympathetic infiltration”.

The cells taking part in.the infiltration

are the same as in the giant celled tubercule

system - lymphooytes, Apithelioid cells and giant

cells - but made up together in irregular strends
and tracts, rather than disposed with any’
regularity guch as is found in the tubercular system.

The distribution is more or less character-

-igtic - in the posterior layers of thr iris, in

the outer part of the inner zone of the ciliary
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body, and in the outer layers of the choroid.

Fibro-plastic exudate in the vitreous is
the exception.

23, _ |

Coats' experience after examination of
these eyes is as follows :

(1) The most characteristic feature of
all is the wide-spreadness of the inflammation,
usually the whole of the uvea being involved, and
he agrees with Fuchs that cases in which the
choroid is free scarcely occur. In this connection
gympathetic stands out in marked contrast to
infective iritis, in which the severe inflammation
of the iris is often associated with total exemption
of the choroid. The patchiness of the
infiltration is also very characteristic of
Ixfixienkinn sympathetic, at least in the early
stages.

(2) cases of true sympathetic undoubtedly
occur which oould not be diagnosed by the histo=-
—logicd.character of the infiltration alone, in
which the exudate in the uveal tract consists
chiefly of plasma cells and lymphocytes. He had
met_with these cases chiefly in the sympathising eyes.

(3) On the other hand, if the changes
described by Fuchs are present in typical form
and distribution, there is scarcely any possibility
of error. Practically the only source of
confusion is tubercle when the resemblance of the

histologlcal picture may be very great. Again,
a few cases of idopathic iridocyclitis with the
histological changes of sympathetic have been
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described by Continental writers. They must be
very rare. In both these exceptions, however,
the clinical history always excludes the possib-
-ility of error. Whére there is a history of
injury therefore, and where the changes @scribed
by Fuchs are typically present, the diagnosis of
gympathetic ought to be made with the utmost
confidence.

He cites three cases to illustrate this
point, where sympathetic ophthalmitis followed
.enucleation of the 'first' eye, and where that.é;zi

presented the sympathetic inflammation to a
marked  -degree, and where, therefore, the likelihad
of sympathetic following was suspected, and later
confirmed.

As I had only two cases of sympathetic
ophthalmitis occurring in my series, I did not
have much opportunity of following this work
cloéely. I admit that I ought to have studied
these cases more closely in view of the latest
regearch ags stated above by Browning.

The first case (case 9) had a large
piece of steel embedded in the back of the right
eyeball, and repeated attempts to move it by the
magnet failed. Fnucleation was advised, but
the patient would not consent to this until a
month after the injury. This wds done, and the
patient dismissed from Hospital. ' ,

One month later, i.e., two months after
the original injury, the patient began to complain
of pain in the left eye, and irritation in a strong
light. |
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light. The pupil was active and dilated well
and equally under homatropine, showing no
adhesiohs. Only a few spots of keratitis
punctate were present, but there was a definite
optic neuritis, and the vision had fallen from
%, taken at the time of the injury and at different
~periods subsequently, to %2. . He was re-
-admitted to Hospitel, and I made an examination o
the condition of his blood. I here append the
results of this examination :

Polymorphs cos 46%

Lymphocytes cee 29.8%

Large Hyaline cells 21.2%

Transitional ... 2%

At that time I noticed that there was a
relative lymphocytosis and & drop in the Polymorphs.

Now that Browning has published his
results, one can gee that, in this case, there
was a distinct specific.inorease in the large
Hyaiine cells, or as Browning prefers to call
them, "large Mononuclears".

This eye did well with large doses of
,salicylates,Gplus local treatment. Thg vigion
at one time 56, improved ultimately 'to 6 & J.1.

The swelIing of the disc, at one time 3 D,
became normal.

In the second case (case 39) the
attack of sympathetic came on 8 months after the
original injury, and the injured eye was
enucleated one month after the injury. Here the

type of sympathetic was of the nature of a severe

plastic iridocyclitis, and progressed despite all
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treatment till the vision was reduced to hand
movements. I performed a blood count also on
this patient when he developed sympathetic oph-
-thalmitis, but, although done on two separate
occagions, I could find very little degres:sion
from the normal leucocytic count, guch ag I had
found in the previous case. In this case the
delaying of enucleation was due to the fact that,
when the patient was first admitted, no X-ray
plate was taken before the.magnet wasg applied,
and a small spicule of metal was extracted by the
magnet, during my temporary absenqe from Hospital.

Naturally, it was thought that the foreign
body had been removed in its entirety. It was
only 23 days after the date of the injury’ that an
X-ray plate was taken, when a large piece of metal
was localized behind the eyeball. This, altho'
an isolated case, illustrates the great importance
of taking an X-ray. plate before applying the
nagnet. As there was dnly one wound in this eye
"ball the probability was that a ragged piece of
metal had entered the eye, and that s small
spicule of it had become detached before it
perstrated the posterior part of the globe.

If a plate had been taken before applying
the magnet, the two pieces of metal would probably
have been shown on the plate. Certainly, in any
cage, the size of the piece of metal, extracted on
the first Qccasion, would not have corresponded

with the X-ray picture, and would have put one on
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guard and caused one to have advised‘earlier
enucleation.

I consider these cases, where the metal
has perfoxated the posterior part of the globe,
dangerous, as far as sympathetic is concerned.

Both of my cases of sympathetic occurred
when the metal was in this situation, although
both eyes were enucleated as late as one month
after the date of the injury. The ultimate
result of the second case, when the vision of the
remaining eye was reduced to hand movements after
a distressing and painful illness, now slightly
better, now worse, for several weeks, each attack
causing further damage to the eye, is quite enough
for any one who has se~n such a case of éympathetic
to have no qualms of conscience in advising early
enucleation in these cases.

Since these two cases ogccurred I took
blood counts from several other cases of
perforating injuries, but, as the results were by
no means unifo;m, more reliance was placed on
early xcision of the eyeball on naked eye
ingpection, and, having no more cases of sympathetic
ophthalmitis, I lost interest in the subject
somewhat, but, in the light of the recent researches
of Browning, and supported by the competent
obgervers whom he mentions in his paper I think
this 1s a subject which should not be neglected. -

Of course, these recently published results
are no means generally accepted, but in view of
the obscure pathology of sympathetic ophthalmitisg
I think that any light on this subject, however
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small, should be accepted gladly.

Perhaps I may be pardoned for having
rambled somewhat at this stage into the pathology
of gsympathetic ophthalmitis, but I think that all
the points which I have mentioned have an
important bearing in the after-treatment and
prognosis of these cases. The only logioal
§utoome that one can suggest is ;-

First ¢ To make a differential blood
count in all cases of perforating injury to the
eyes at regular intervals, and where a postive
blood count - by positive I mean a relative
increase in the large mononuclear-leucocytes -
is found, to take steps to prevent the occurrance
of sympathetic ophthalmitis by early enucleation
provided that ﬁhe condition of the eyeitself.has
received due consideration. By receiving due
consideration I meen that one would think twice
before procesding to enucleate an eye which ha s
a visual acuity of say-%6, and where the metal
has been lodged in, and‘been removed from, the
anterior chamber, and the eye is 1¢oking well,
.even although a positive leucocytic blood count
18 present. When sympathetic ophthamitis has
actually developed, whether the blood count is
typical or not, I think, taking into account the
suocéssful‘cases which.have,been treated at
Moorfields Hospital, that salvarsan is well

worthy of a trial, after removal of the exciting
eye, if that has not already been done.
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Second : I would also advise histological
examinaxioﬁ, by & competent pathqQlogist, of the
injured eye, and where the typical infiltration
of Fuchs is present, then the adhhinistration
of salvarsan and careful observation of the
remaining eye from time to time, combined with &
guarded prognosis, and periodical examination of
the blood, ought to be done.

With regard to the treatment of the second
eye when sympathetic ophthalmitis has actually”
developed, I need only mention the removal of the
first eye if this isstill present. Here a
difficulty mresents itself where the first eye
has fair:-vision, and it may be & question whether
it should be left in, eas it may be)later on, the
better secing eye of the two.

With regard to the drug treatment of
gsynpathetic ophthalmitis, salvarsan has been
added to the long list. My first case of
sympathetic seemed to improve rapidly on increas—
-ing doges of salicylates, as recommened by’
gi %id. Of course, local treatment, including
atropine fomentations, sub-conjunctival injections
etc., are all necessary, and I only mention them
as they are_always used in any of these
inflammatory conditions of the eyes.

With reg&rd t0 the operative treatment of
the "second" eye, it is important not to uhdertake
any operative procedure, such as an iridectomy or

removal of the lens until the eye has remained

quiet for a considerable period, at least one
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year, otherwise, by doing aﬁy sud operation too
gsoon, there is a good chance of stirring up the

plastic iridocyclitis into renewed vigour.

PROGNOSIS :

It is important in all these cases of
penetrating injury to the eyebgll with retention
of a foreign body, to éive Qgi guarded prognosgis.

This will be secn from the results of ny
own cases, and from all statistiow of these
injuries. A penetrating wound, without
rentention of a foreign body in the eye, inclines
one to more hopeful prognosis as will be not;ced

from the 30 odd cases which I treated (see second

list) These cases were not picked out, but

were all the cases of this kind which were
admitted to the Glasgow Eye Infirmary from 18th
November 1911 to March 11lth 1912. I took a note
of these cases, and followed them up Jjust to show
the contrast of the results as compared with
those in which a foreign body was presgent in the
eye.

To the_patient, or to any one not-
experienced in these matters, the removal of the
foreign body‘ﬁy the magrnet is apt to be thought as
indicative that thﬁ'worst of the trouble is over.

Personally, after removal of the foreign
body, even of a very small spicule, lodged in the
anterior chamber, I always te&l the patient that

the metal has been removed, but that it is very

- necegsary to watch the eye carefully for a week
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or two, at the very least, before one is able to
give anything like a definite prognosis.

I think it well to show the patient
the foreign body that one has removed, as in
three separate cases tha patients would not believe
that the metal had been removed when it came to a
question of advising énuc;eation of the eye, the
patients having a false idea that the metal was
8till in the eye, and was keeping up the
inflammation. I think this is a small matter,
and I only mention it as having come under my
ndtice'in dealing with workmen, somewhat ignorant

in a matter of this kind.

Although, as I have mentioned before,
the prognosis must be extremely guarded, I think
that one is aided a good deal by consideration of
the following points :

(1) This includes the first e xamination of

the eye, the history, the X-ray plate, and the
‘removal of the metal by the magnet.

First The condition of the -eye when
the patient first presents himself. An eye
which is hopelessly damaged, when first gseen, of
coﬁrse, should be removed at once, and in a case:
of this kind the chance of sympathetic is rather
‘remote.

Second ¢ The time intervening between
the date of the injury, and when the patient
first presents himself,

Prompt treatment 1s important in these.

cases. An eye with signs of iridocyclitis or
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hypopyon, already developed, by the time one seecs
the case naturally does not give a good prognosgis

In these cases the presence of the foreign
body'has set up inflammation in the eye, and algo
the foreign body has become more firmly fixed in
the tissues of the eyeball, it is more difficult
to remove, and its removal causes more injury to.
‘the structures of the eye than would be the case
if the injury had occurred a Tew hours &go.

I am wellvaware that a foreign body can be
retained in.the lens and anterior chamber for
vears. Many of these cases have been recorded
as I have mentioned previously, still, I think
that the general experience is that the longer a
foreign body rémains in the eye, the less hopeful
is the prognosis, especially where inflammetion
hés been-set up by its presence.

Third : Size and character of the foreign
body.

Some authorities state that there is less
likelihood of inflammation where the piece of
metal is hot, as it is practically aseptic. I do
not agree wiﬁh this, . taking these cases a8 a whole

Again, copper, more than iron or éteel, is
said to be notorious for setting up inflammation
in the eyeball. = Curiously enough my only copper
cage (case 2) where the foreign body was lodged
in the sclera at the back of the eye, did
exceedingly well, and retaiﬂed useful vision when
seen two years later, although repeated attemptsj
including a solerﬁ%omy, at removal were unsuccessful

Of more important is the size and character
of the metal. As one would natural ly expect the

larger the metal, the more damage does it inflict.
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but I would qualify this statement by saying that
I would give a more hopeful prognosis where a
large scale of metal was lodged in the anterior
chamber or iris, than where a small spicule had
punctured the cornea or sclera and had lodged in
the posterior part of the eye. I shall refer to
this again under heading (4).

Like Wna%ian, I think these pieces of metal
are best claszified as "chunks", "scales” and
"spicules”. Spicules are, a8 a rule, easiest
to,remove,-although.they are rather apt. to become
entangled in the irig when drawing them into the
anterior chamber.

As Rol18%t has shown by & series of
experiments, the shape of the metal influences its
extradtion by the magnet more than the proportion
iﬁ weight. He found that elongated bodies, such
a8 needles, are more easily extracted by the magnét
than. small blocks, and this oonfirps the clinical
experience that small spicules and scale8 are most
eagily extracted by the magnet.

8cales are apt to inflict considerable
damage to the eyeball, as the edge cuts like a
kﬁife, and sometimes inf;icts incised or
punctured wounds of the lids before entering the
eye. Sometimes they come out very easily,
especially when they engage. "edge on" to the
magﬁet point. It is when they éngage "broadside
" on tnat difficulty is experienced, and if the

manoeuvré, of which I have previously spoken, is
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not successful, the wound, if attempts at drawing
it into the anterior chamber are not successful,
may require to be enlarged. Chunks are
frequently of large size, and also inflict
congiderable. damage.
Fourth : Position of the wound, and

position of the metal in the eyeball.

 These are important in the future prognosis
particularly the latter, i.e., the position of
the metal.

(1) Undoubtedly, the cases where there is
& wound ih the cornea and the metal has come to
rest in the anterior chember, iris or.lens, are
the most hopeful cases, both as regards the
saving of the eye and useful vision being retained

In many of these cases the lens was
injured, but even then, where the lens matter had
been drawn off, a fully sized eye is left in the
patient's orbit as a rule, and again, it may
retain useful vision. .This.will be noticed on
looking up the results of this class of case in-
the first list. I am quite convinced that the
percentage of eyes noted as “saved", on looking
into statistics in these cases of metal injury,
depends on the number where the metal was lodged
in the anterior part of the eyeball. The
gréater the number of cages where -the metal is
lodged in this region, the higher will be the
percentage of eyes "sayed".
The foreign body which lodges in the -

vitreous, usually sets up an iridocyclitis either
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by its actual presence, or by its carrying in
orgenisms as8 it pierces the conjunctival sac,

which Virtually always contains organisms of some

v

 sort. I have found in these cases of iridocy-

-clitis that, on taking a conjunctival culture,

while occasionally more virulent organisms like

Streptococcus and Staphlococcus may be present,

in a great number of cases the culture tube yielded

only B. Xerosis In wiew of 2% these findings
one can only suppose that the B. Xerosis has
become more virulent when brought into contact
with such a good culture medium as the vitreous
humour.

27,

Goulden published results of 118 cases
where the foreign body had becn removed by the
magnet. He pointed out that, 1if the foreign
body was anterior to the vireous and the lens was
uninjgred, all the eyes were 'saved', and in none
was the resultant vision lesz than %2. He was
of opinion that cases where the foreign body was
lodged in the vitreous, having passed through the
cornesa, were more favourable as regards prognosis
than where the foreign bdady was lodged in the lens

I dn not agree with the latter statement
after a consideration of my own results, and also
the restilts of others.

Of my b5 camges, ten were cases of this
sort, that is, where the foreign body was lodged

in the anterior chamber, iris or lens, and, in

every one of them the eye was 'saved', and in all,
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useful vision was retained :

- 8. 8
. six had & vision of € to 12,
when lens 6 <]
was subse- three ditto. 24 to 36, and
—quently & 4
extracted {( one ditto. 60.

(2) The ciliary region =

Of ten cases, eight eyes were 'lost' and
two were 'saved'. Of the two saved, one had a
vision of %8, and the other was reduced to
counting fingers.

A wound in this region has long been
recogniged as being serious. The direction of
the wound, as causing more or less injury to the
eye is to be noted; a meridional wound, other
things being eQua;}causing less injury than
oblique or equatorial wounds, as can readily be
understood from the shape of the ciliary body.

Let us compare for & moment ciliary wounds
with retention of a foreign body in the vitreous,
with similjiar wounds where & foreign body was not
present (see second list). of %sjcases of this

latter sort, only 4 eyes were enucleated, and ten

were.'saved'. Of those saved :

8 had visual acuity rqnging from'% to,%s,

1 do. of %b, and

1 do. of perception of light,

even where the lens had subsequently been extracted

in some of these cases. Thexrefore, I would

state that, given a ciliary wound with prolapsed

iris, etc., with no foreign body being present'in
the eyeball, provided that asepsis is carefully
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observed, even although the lens is injured, and.
the wound carefully covered by conjunctiva after
excision of all prolapsed iris, etc., these
wounds are not so much more.serious.than corneal
woundé, than is stated in the text-books. It is
the presence of a foreign body in the vitreous
which sets up damage, a8 a rule, and makes the
injﬁry so much more serious.

(3) Where the wound is corneal, and the
foreign body usually small, has passed into the
vitreous or into the orbit beyond, and frequently
including the 1ené in its path of entrance, setting
up traumatic cataract.

Of 18 cases of this sort, eleven were

'saved': . :
] 8
3% had a vision of 9 to 386,
: v 5

3 had a vision of 60 to 60,
after the lens was extracted, and

5 had & vision of perception of light -
oomhmg fingers;

7 eyes were logt from plastié iridocyclitis.

I consider these cases quite as.sérious as
thoge where the wqund is in the ciliary region for
the following reasons 3

Firstly : The corneal wound being often
very smgll, and espegially if the lens has not

been ihjured, attention may not be paid to the eye

by the patient, or by the inexperienced obserwr,

«
JdJ;‘a few days after the injury, when signs of
iridocyclitis may have developed.

Secondly-: As I mentioned previougly, the
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foreign body may have penetrated the posterior
‘part of the eye, and lodged in the orbit beyond,
and in these cases, the magnet is of no,availl 80
far as the removaliof the foreign body is concernd

Both of my casges of sympathetic developed ti=
cages of this sort, where the metal had lodged
behind the eyeball. In one, the external wound
was corneal, and in the other it was scleral.

In the case of the one with the corneal
wound, the eye was enucleated a month after the
date of the injury; in the case of the one with
the scleral wound, twenty-nine days after the
ingury, owing to the non-consent of the patient to
enucleation.

In these cases, the foreign body, owing to
its passage through the structures of the eyepall
usually sets up a virulent iridocyclitis.v

Although, as I have mentiOned before in one
caseva piece of copper was lodged in the back of
the eye (case 2), and was noticed by the ophthal=
~-mogcope projecting into the vitreous, the eye
remained perfectly quiet, and good vision wgs

retained.

SCLERAL WOUNDS :

Of 17  cases of this soit; six:eyes were
"saved';»threg had a vision of g to‘gé, and three
had a visidn of perception of light to hand move-
qménts; eleven eyes were 'lost’.

Again T would put these cases in the same

category as (2) and (3).
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There is usgally gsome loss of-vitreous in
tle se cases, especially where a large scale has
inflicted the injury, and if the eye is saved,
the vision is, as a rule, poor, and detachment of
the retina is liable to follow.

To recapitulate. Cages where the metd
is 1odged in the anterior part of the eyeball,
(anterior chamber, iris, lens or circum-lental
space) give the most hopeful proénosis, whether
the wound is in the ciliary region or not.

- Cases where.the metal is lodged in, or has
passed through, the vitreous, whether the wound be
ciliary, scleral or corneal, are to be approached
with guarded prognosis from the first.

(5) The difficulty or ease with which the
metal isg removed by the electro—magnet, and the
amount of damage inflicted to the eyeball at the
tiﬁe of operation.

This speaks for itself. Any necessary
enlargmment of the wound, laceration of the ciliary’
regioﬁ causing troublesome haemorrhage, and later
iridocyc¢litis, loss of vitreous, injury to the
lens, or failure to remove the foreign body, must,
of course, influence the prognosgis.

AlT the preceding ﬁoints with_regard to
prognosis help one in giving some idea of the
prognosis at the commencement of the case, and I
agaih emphasise the fact that, unless the metal is
anterior to the lens, or in the lens, the prognosis
must be extremely guarded, both as regards the

possible loss of the eye, and if the eye is retained
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as regards the resultant visuallacuity} and the
‘risk of sympathetic ophthalmitis subsequently.

(b) After an interval of two or three .
weekag, as a rule, except in a case where there is
necessity for urgent removal of the eyeball, there
/;%mes the question of prognosis as regards any
probability of sympathetic. ophthalmitis developing

As far as we know at present from records of
reliable cases, the shortest interval which elepses
between the injury of the 'first' eye and the
onget of sympathetic ophthalmitis in the 'second'
eye, g; fourteen days, and very few cases with
this short incubation period have been recorded.

The most dangerous period from all accountis
gseemns to be somewhere between the sixth and
twelfth week after the date of the injury. With
regard to my two cases of sympathetic ophthalmitis
occurring in this series of cases, in one case the
eye was enucleated one mohth after the date of the
injury, and the first sign of sympathetic ophthal-
~mitis was two months after the date of the injury:

In the second case the eye was alsgo
enucleated about a month after the date of the
injury, and the first si§n8~of sympathetic QphthaL-
-pitis developed seven months after the original
injury.

These two cases, small ih number as they
are, give one some idea of the considerable
intervel which may elapse between the date of the
injury and the onset of sympathetic in the s econd

eye.
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According to Swanzy, in 170 of 200 cases

collected by the Committee on sympathetic ophthal-
-mitis, of the Ophthalmological Society, the
second eye was attacked within the first year after
injury to the first eve. In only 12 of the 200
cagses was the interval more than one year, and

the longest wasg 20 years.

Just lately I have come across a case of
sympathetic ophthalmitis at the Blackburn and East
Lancashire Infirmary which, .apparently, developed
30 years after the injury to the first eye.

In the seoond'of ny two cases mentioned
above, the appearance of sympathetic ophthalmitis
in the second eye seven months after the injury
to the first eye, shows the extremely oopplex
nature of sympathetic ophthalmitis, and in a case
of this sort, where the second eye becomes attacked
after guch a long interval, before diagnoging
gympathetic ophthalmitis, I think it is well to
congider the data which Swggg§‘lays down, and
congider them collectively before giving a
diagnogis.

Thése are ag follows :-

First : The condition of the exciting
eye, and the nature of the injury to that'eyé.

Second ¢ The condition of the sympatq#ising
eye. ' '

Third : The interval tha£ has elapsed between
the injury to the first.eyé, and the onset of
sympathetic ophthalmitis in the second. eye.
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Fourth ;: State of the general system.
- I may be,pardqned if I have again entered into
the domein of sympathetic ophxhalmitis at this
point, but it has an all important bearing in the
prdgnosis, and in thevafter~treatment of these cases.
First : The condition of the exciting eye, am
the nature of the injury to that eye :

Adhering strictly to the clasz of case,.i.e
injury with retention of foreign body, these are
Just the cases to give rise to sympathetic ophthal-
-mitis. I need scarcely allude again ¥p the
usual clinical picture of an eye which has had a
piece of metal removed from it, and has had irido-
-cyelitis in it, now less acute, now flaring up at
short intervals, the pupil not dilating so well
under atropine, the iris tissue being‘less well
defined and somewhat rusty looking, perhaps some
punctate deposits on the back of the cornea, posﬁﬁﬁﬁ/
syhéchiae and a hazy'greenish vitreous, the tension
falling and the vision practically nil, and
frequently tendermness on pregsure over the eyeball:
later the soft eyeball becoming gquadrangular in
shape owing to the pull of the four rectus muscles.

Thig is the eye which is liable to give
rise to sympathetic ophthelmitis, and enucleation
should be advised; it is of no use to the patient,
and, if left ;n, will degeneraté into phthigis bulbi

An eye which éoes on to,panophthalmitis is
rarely followed.by sympathetic ophthalpitis,
although, as I have mentioned previously, I have

lately seen an exoeptioﬁ to this rule. Presumably,
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in panophthalmitis, the suppuration, caused by the

staphylococcus or other organisms causing the

suppuration, destroys the sympathetic organism, if we
are to supposgse that sympshetic is due to an organism.

Second : . The condition of the sympathising

eye :

~ The diseage usually starts as an iridocyclitis
of the plastic type. These cases are the worst fron
the point of view of prognosis. My second case of
sympathetic was of this type, and ended with
practically no vision in the eye.

Sometimes, in milder cases, there is what is
termed éer\_ous iridocyclitis when the infection is
mild, ahd often an optic neuritis can be made out. My
second case conformed to this type, and the resultant
vision was 6, and J.1l. |

Thirad :

I have already spoken of this time interval.

‘Fourth : General condition of the patient.

Another cause of the iridocyclitis might be
forthcoming in the patient being syphilitic,
tubercular, etc.,

From these obsgservations one can see that the
patient cannot be regarded as being out of the wood,
as8 .regards the probability of sympathetic developing
ﬁntingfﬁ;least a year has passed, ad/Shbuld be told
that:dn the slightest pain or failure of vision in the
gsecond eye, he should. report himself.

As a rule fhese patients are not slow to do.
this on their own-account, and frequently we find the

eye looking quite well, but, if there is an element of
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doubt; a blood count should be taken, to make out if
there is an increase iﬁ the large mononuclears, and
a reference ought to be made to the éondition of the
first eye if that has been enucleated, to see

whether a 'sympathetic infiltration' was present or not.

I shall now give a very short description
of these 55 cases clagsified under the following
headings :

(1) Number of the caée,
(2) The eye sffected.

It is éenerally’stated that ih this class
of injury the left eye is more frequently affected
than the right.  In these cases the left eye was
injured in 29 cases, and the right in 26. I thiﬁk
the eye which is injured,,dependé a good deal on the
occupation of the wofker. A hammerman, for
instance, who is striking at something in front of
him, and swinging the hammer from right to left, will
of course, eprse the left side of his face to
injury more than the right.

(3) The position and character of the wound.

This must be locked at along with number
(8), that is, the position of the foreignAbodyﬁ to
get a proper idea of the prognmsis and treatment as I
have indicated under this heading. In the position
of the wound, I have indicated special features
where they have presented themselves as indicative of
the presence of a foreign body in the eye, such as
the small linear streak of Descemets Membrane and the
direction of the ciliary body or scleral wound -

equatorial, oblique, etc.
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(4) Other complications, and the special points
under naked eye and ophthalmoscopic diagnosis.

Like the preceding (number (3)), I have
picked out the special points suggesting the present of
a foreign body in the eye, such a8 the 'hole of the iris'
the 'vitreous tract', the penétrating wound of the 1id,
and also indicated the prognosis, for example, where
the tension is much loWered, or wheretiridocyolitis had
been present when the patient first presented himself.

(5) The visual acuity of the injured and uninuureéd
eye.

In every case the visual acuity of the sound
eye was taken, along with the visual acuity of the
injured‘eye. This, again, is useful, as I have
indicated elsewhere, in studying the subsequent progress
of the injured eye, and also thé falling off of the
visual acuity of the good eye when sympathetic ophthal—
—mitis develops, besides being a good guide in the after
examination of the case with regard to the Workmens
Compensation Act. |

(6) The time intervening between date of injury
and the patient first presenting himself.

This, of course, influences the prognosis, as
I have indicated elsewhere.

(7) The X-ray plate,
(8) Position of the foreign body,

Where no plate was taken, and where the plate'
was negative, such is indicated.

(9) Magnet and other operations and subsequeﬁt
complications.

In magnet operations I have indicated the

different measures which were adopted, such as I have
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advocated under thé heading of "Treatment by the .
maénet". Where another method was adopted the reason
for so doing is indicated. |

(10) Results two years afterwaids,

Unless othérwise indicated, such as at the
iatter end of the series, these cases were examined
either by @yself over two years from the date of injury
or I had the Infirmary record of the ;e up to that
date when the patient did not turn up after receiving

the post-card, or had changed his address.

I have numbered these different headings
Jjust in the way that one would go about a case of this
sort, that is, a naked eye examination, taking of the
visgai acuity. and history, the X-ray plate, and the
operation by the magnet :
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The following points are brought out in an
analysis of these cases |
First : 28 eyes were saved, 27 eyes were
lost, i.e. 50.91% and 49.09% respectively.
Second : Visgual acuity of the eyes saved :
16 had useful vision,

o] 8
in 13 the vision ranged from 6 to 24,

in 3 the vision ranged from %6 to %b

in 3 the vision ranged from %b to %b, and
in 9 the vision ranged from the counting of
fingers to perception of light.

Third : Of the eyes logt, eight were
enucleated on admission as hopelessly disorganised
eyeballs, or within three days, when signs of
commencing panophthalmitis presented,
one went'on to_ panophthalmitis,
twelve were enucleated within three weeks of the
injury from plastic iridocyclitis,
8ix were enucleated after dismissal as atrophic,
gightless eyeballg, with ciliary tenderness.

Fourth : Two cages of sympathetic occurred.

One was of the milder type, optic neuritis in
character, and did well, with a resultanf visual
acuity of %, the other, a severe case of the plastic
iridocyclitis type, ended in almost total visual
destruqtion of the eye, the resulta.n’o visual acuity
being perception of light. |

Fifth 3+ The results according to the position
of the wound, and the position of the metal.

I have already referred to this under the

heading of "Prognosis".
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Sixth : The X-ray plate was doubtful in
cage 28, and negative in cases 11 and 22. No plate
was taken in cases 9 and 10. With these exceptions
the X-ray plate was positive.

For comparison I have here .tabulated a second
list of 30 cases of penetrating injuries to the eye
by metal, bul where the metal was not retaihed in
the eye the X~ray plate and magnet being negative
in each case.-

The following are the points to be noticed :

First 23 eyes were saved, and only 7
eyes were lost, equalling 77% and 23% respectively.

Second : Of the eyes savid, 20 had a vision

6 D=
of from 6 to 60, and three from 60 to perception of

(o)}

light.
Third : No casge of sympathetic occurred.

A comparison of this list with the first
shows that, irrespective of the size and position &
the wound, the prognosgis is infinitely better, both
a8 regards the saving of the eye, the resultant
visipn, and the risk of sympathetic, provided that
asepsis is carefully observed, and the woﬁnds

covered by conjunctiva.
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CONCLUSIONS:

The points that I wbuld specially draw
attention to in this connection are as follow :

(1) the urgent neceszity of measures being
univergally adopted to prevent, or at least to
minimise, the risk of these injuries occurring at all.

A perusal of my own cases, and of the various
Jjournals of Ophthalmologyﬁ where resulys of magnet
operationg appear from time to time, will show that
the results are bad, both as regards the saving of
the eye, and as regards the vision if the eye has
not been enucleated. It was thought that the
introduction of the giant magnet would remedy these
matters somewhat . That it does 80, a8 regards
rendering the removal of pieces of metal at the
posterior part of the eye more ea8y, there is no
doubt, but the slow iridocyclitis, which so
frequently follows the extraction of the metal,
either neceszsitates enucleation of the eyé subse-
—~quently, or seriously affects the visual power of
the eye, with the risk of sympathetic ophthalmitis,
if it hes been decided that the eye should be
retained. One can quote the results of many
authotities to emphasise this point. I need only
guote two. For example, Ro%gét :

O0f 18 cases, only § had useful vision
left, and Wha%%bn, of 55 casges, 33 eyes .were saved,
and of these 21 had useful vision. The former
results are rather bad, and the latter somewhat

better, but far from ideal.
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For these reasons then, I think that
workmen, employed in an occupation where the risk
of being struck on the face with a chip of metal is
possible, should wear some protection. in the shape
of thick plain glasses, to divert the path of a

. splinter. Horn spectacles, I am
afraid, would rather interfere with their work.

Provided the glasseé were sufficiently
thick and compatible with the carrying‘out of their
work satisfactorily, I do not think there is much
rigk of the glasses breaking and injuring the eyes,
- rather a rare injury as has been pointedout by’
Le%%ér. He quotes Hirschberg, who mentions a
case in which & chip of metal weighing 6020 milli-
—grammes had shattered the glasses, but left the
eye intact.

I am quite aware that protective measures
of this sort are used in many workshops, but the
system ought to be universally adopted and enforced
in every industry of this sort.

(2) The great importance of early
diagnosis of a foreign body in the eye.

Provided that the matter be gone about
in the methodical way I have d escribed, the
presence of a chip of metal in the inperior rart
of the eyeball can be reoognised.witﬁ:half an hour%
examihation at the most, in the great majority of
cages, in a well equipped hospital, and its removal

carried out immediately, thus lessening somewhat

the possibility of future complications.
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(3) The necessity of giving a guarded
prognosils, especially in those cases where the
metal is posterior to the lens, as regards the
possibility of subsequent enucleation, serious
defect of the vision of the eye, and the possibility’
of syﬁpathetic ophthalmitis.

(4) with regard to sympathetic ophthalmia,
in addition to the usual signs mentioned in text-
books :

(a) The importance of a differential blood

. count being taken at periodical intervals after the

metal has been extracted until the eye has got
completely well.

(b)  The importance of having an eye, from
which a piece of metal has been extracted, and
which subsequently has developed a plastic i:ido—
-cyelitis necesszitating enucleation, examined by a
competent pathologist, to find out if there is any

Sopmpstietie
g8ign of the typica%Ainfiltration of Fuchs.

(¢c) When the patient at any future date makes
a complaint of the uninjured eye, again £he
importance of a differential blood count, and of &
reference being made to the pathological condition
of the injured eye, if such has been enucleated.

(d) In view of the recently published

.regults of treatment by these drugs, the importance

~ of salicylates and salvargan in the treatment of

sympathetic ophthalmia, in addition to the usual

local treatment which is being carried out.
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