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PREFACE T0 THE FIFTH EDITION.

—if—————

Tue Fourth Edition of this book was published in October
1892. .

In this Edition T have kept the same end in view as before,
namely, the providing of a succinet account of the present
state of our knowledge of Diseases of the Eye, and of the
most approved methods for theur treatment.

Owing to pressure of other literary work I have been
obliged to enlist the aid of Dr. Louis Werner in the prepara-
tion of this Edition, and he has very kindly undertakeﬁ for
me, under my supervision, the main portion of the labour
connected therewith. I do mnot think the book will be
found to have suffered in consequence, and my best thanks
are due to him for the infinite pains and care he has taken
in the task.

The book is larger by 44 pages. Amongst the additions
to it may be mentioned: descriptions of the astigmometer
and its use, of the effects of electric light on the eyes, of
scintillating scotoma, of ophthalmia nodosa, and of enoph-
thalmos. The articles on tubercle of the iris and on
tumours of the optic nerve have been re-written. The

most important changes are in Chapters XV. and XVIL,
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DISEASES OF THE EYE

CHAPTER T.

Some Elementary Optics—Numbering of Trial-Lenses and Spectacle
Glasses—Normal Refraction and Accommodation—The Metre Angle
—The Angle Gamma—The Sense of Sight (Light-Sense, Colour-
Sense, Form-Sense)—The Field of Vision.

SOME ELEMENTARY OPTICS.

Refraction.—The light emitted by a luminous point is pro-
pagated in all directions in straight lines, which are called
“rays.” A ray of light passing from one medium into
another of different density does not alter its course if it be
perpendicular to the surface separating them; but, if it
enter the second medium at an angle to the surface, it
becomes deviated in its path, and is said to be “ refracted.”
The phenomenon itself is called “refraction,” and obeys a
definite law,

A ray of light (R 4 B, Fig. 1)
passing from air into glass (which of P
course possessesa greater density), and
meeting the surface at an angle of
incidence (7), becomes deviated fo-
wards the perpendicular P, forming
the angle of refraction ». Now when
the ray A B passes out into the less _
refracting medium air it deviates away ¥ '
from the perpendicular; and, if the Fig. 1.
surfaces of the glass be parallel, as in this case, the ray B ¢
will be parallel to its original direction 2 A ; but if, as in

¢




2 DISEASES OF THE EYE [CHAP. I,
Fig. 2, the curfaces be inelined to each other, to form what
is called a prism, then the ray of light will undergo refrac-
tion towards the base of
the prism, at each of the
surfaces, and an observer
who is placed at O, so as
to receive into his eye the

emerging rays, projects, or

thinks he sees, at £, in a
prolongation of € 5, the
object from which the rays come—that is, displaced towards
the apex of the prism. The object does not appear to be
altered in size, because a prism does not change the relation

Fia. 2.

of rays to one another ; if they were parallel, convergent, or
divergent, before falling on it, they remain the same after
their passage through it.

The deflection which a ray undergoes by passing through
a prism increases with the size of the angle at the apex of
the latter. In crown glass the deviation is about equal to
half this angle. Prisms are deseribed as being of 1°%, 2°, 3,
etc., according to the size of this apex, or vefracting angle.!

Clonvex and concave lenses may be
regarded as being composed of prisms :
convex lenses of prisms placed with
their bases together (Fig. 3, 4); con-
cave lenses of prisms with their edges
together (KFig. 9, B). Consequently,
convex lenses cause pencils of rays

Fia. 3.

which pass through them to converge,
while concave lenses produce divergence of the rays.

i Jt has been proposed to measure prisms for ophthalmic practice
cither according to their angle of minimum deviation, by prism-
dioptries, or by metre-angles, but none of these methods seem to be
free from objection, or to offer any marked advantage over the current

method.
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The Principal Axis of a lens is a line (P F, Fig. 4)
passing through the centres of curvature of both its
surfaces,

The Optical Centre of a lens is a point through which the
rays must passin order that they may not undergo deviation.!
In a lens with equally curved surfaces it lies on the principal
axis, midway between them,

Any rays passing through the optical centre, except the
principal ray or axis, are called Secondary Rays.

All the other rays of the pencil undergo refraction.

JF1a, 4.,

Convex lenses (Fig, 4) bring parallel rays of light (al P 2d,
Fig. 4) passing through them to a focus at a point (/") a certain
distance on the other side, This point is called the Principal
Focus of the lens, and the distance from it to the lens is termed
the Foeal Length of the lens. The more curved the surface of
the lens, the shorter will be its foeal length, and the more
“ powerful * the lens. Rays diverging from a light placed at
£, and falling on the lens, are made parallel when they reach
its other side.

Divergent rays, i.e., those coming from a near object (such

' Although sufficient for practical purposes, this iz not theoretically
correct, as all secondary rays passing through the optical centre are
slightly des iated, but remain parallel to their original direct ion, Strictly
speaking, the principal axis is the onlyjone which undergoes no deviation.
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as 0, Fig. b), do not meet at the principal focus of the lens,
but at a point (F7) beyond it. This latter point is farther
from the lens the nearer O is to the principal focus 1, until,

F1G. 5.

when O reaches F', I becomes infinitely distant, and then the
rays, after passing through the lens, are parallel. In like
manner, rays from F would focus at 0, and hence these two
points are termed Conjugate Focl.

Fia. 6.

[f the point (0, Fig, 6) from which the rays come be nearer
the lens than its princ-.i[:u'i focus (£), they will not be made
convergent, or even parallel, by the lens, but will remain
divergent, although not so uch so as before their entrance
. to the lens. If we imagine those still divergent rays 1o be
prolonged backwards, they would meet at /", which would be

called the Virtual Focus.! O and J are also conjugate foci,

e —— e ———— e ———

I Tt is called *virtual” because there is no real convergence of the
rnvs at that point; but to an observer placed on the other side of the
lens (L), into whose eyes the rays fall, they wounld geem|to come from

that 1:-Uia|t.
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and hence rays converging towards J from the other side of
the lens will be united by the lens at 0.

A Concave Lens (L, Fig. 7) makes parallel rays of light
(@ b ¢ d e) divergent on passing through it ; and if the direc
tion of the divergent rays be prolonged backwards, they meet

Fia. 7.

at a focus (£7), which is therefore virtual, although it is the
prineipal focus of the lens. In the case of concave lenses,
then, there are only virtual foei.

When we speak of the émage formed by a lens, we mean
the collection of foei produced by it of pencils of rays coming
from the various points of an object. For example: if O B

(Fig. 8) be the object, and a pencil of rays pass from its upper

FIG. 8,

end O through the convex lens L, they will be united again at
0" on the secondary axis O ¢, and will form there an lmage
of the point from which they come; while the rays from B
will form an image of that point at B” on the secondary axis
b B Similarly, images of all the points between O and B
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are formed between O' and B, Hence, the real images
formed by convex lenses are inverted,

But if the object be at the principal focus of the lens (at
F, Fig. 4), the rays on emerging at the opposite side are made
parallel, and the image 1s formed at an infinite distance.

If the object be mnearer the lens (at O, Fig. 6) than the
principal focus (Z7), the image will be an erect enlarged
virtual one (at ¥) on the same side as the object.

With concave lenses the images are virtual and smaller
than the object. In Fig. 9 the large arrow is the object, and

F the principal focus of the lens. Rays passing through the

FiG, Y.

lens from the large arrow are made more divergent, and the
image seems to be at a point (d e) found by prolongation
backwards of the direction of those rays, after refraction.

It will be convenient for the reader that I should here
describe the method in use for—

The Numbering of the Trial-Lenses.—The lenses in
trial-cases, and in spectacles, are numbered according to the
metrical system.

The lens of one metre (395 inches) focal length is called
the Dioptric Unit, or the Dioptry (1 D), of the metrical
system. 2 D, 9 D, 4 D, ete., indicate the number of metre

\ They are called *real ” images becanse they have a real existence,

and can, in fact, be gaught npon a screen.
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lenses, or dioptries, contained in each of these lenses. 2 D
is therefore twice as powerful a lens (its focal length only
half as long) as 1 D.

Convex lenses are indicated by the + sign placed before
their number, thus, + 5 D ; and concave lenses by the —
sign, thus, — b D.

If it be required to ascertain the focal length of a given
lens, divide 100 (1 metre — 100 centimetres) by the number of
the lens, and the answer will give the focal length in centi-
metres, For example, the focal length of 10 D is 1% = 10 em.

If the focal length of the lens be known, and it be desired
to ascertain its dioptric number, we find it by dividing 100
em. by the focal length. For example, if the focal length be
33 cm., then 222 — 3 D.

Reflection.—When a ray of light meets a polished surface
it rebounds from it, or is “reflected” by it, changing its
dirvection, and the phenomenon is termed Reflection.

The images formed in
plane mirrors are up-
right and wvirtual. If
0 B (Fig. 10) be the ob-
ject, rays pass from it
to the mirror M, and are
reflected. Some of the
reflected rays reach the
eye of the observer, and
there seems to him to be an upright image of 0 B formed
at 0" B" behind the mirror in a prolongation of the reflected
rays, and at the same distance from the mirror as the object.

Fig. 10.

The images formed by concave spherical mirrors are in-
verted and real, provided the object be beyond the principal
focus of the mirror.! For example, if O B (Fig. 11) be the

| - 1 . : 1
As this is always the case in practical ophthalmoscopy—the source
of light being always beyond the focus of the ophthalmoscopic mirror—
it is the only condition considered here.
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object, and M the mirror, the rays U A and O €', coming from
(), will be reflected so as to meet at (', and the rays B £ and
B D, coming from 5, will be reflected to B, and thus form a
veal inverted image B’ 0 in front of the mirror,

NORMAL REFRACTION AND ACCOMMODATION.

The eye is a dark chamber, containing a series of convex

refracting surfaces—namely, the cornea, and the anterior and

JFia. 11

posterior surfaces of the crystalline lens ; and certain “ in-
traocular media”—namely, the aqueous humour, the substance
of the erystalline lens, and the vitreous humour. By aid of
this apparatus, which is called the dioptric system of the
eye,” distinct inverted images of external objects are formed
on the retina.

The refracting media ave centred on the optical axis (O 4,
Fig. 12), a line which, passing through the optical centre ()
of the eye, meets the retina at a point (4) slightly to the
inner side of the macula luten (M),

In treating of the eye we have to consider two sets of
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———= — e

visual objects—viz., distant objects and near objects, Distant
objects are those at 6 metres and more from the eye ; near
objects are those closer to the eye than 6 metres. For practi-
cal purposes, the rays which pass through the pupil, coming

from any given point of a distant object, are as good as

Fiag. 12.

parallel, their divergence being so very slight when they
reach the eye, and we regard them as being parallel.
RerrAcTioN.—By the Refraction of the Eye, is meant the
faculty it has when at rest (i.e., without an effort of accommo-
dation) of altering the direction of rays of light which pass

into it, making parallel rays convergent, and divergent rays
less I:li‘l.-'ergﬁrlt.

In Normal Refraction, or Emmetropia (uperpos anr), as
i r 14 'y ] ¥ ] Jer . - o i i s . .J
_t 1s termed, parallel rays {hﬁﬂ Fig. 13, in which the object
from which the rays come is supposed to be 6 metres or more

from the eye) in passing through the dioptric media are given
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such a convergence that they are brought to a focus on the
layer of rods and cones of the retina, and form there a distinct
inverted image of the point or object from which they come.
In other words, the retina is placed at the principal focus of
the dioptric system of the eye, which is thus adapted for
parallel rays, and its ““far point * (vide infra) is at infinity.
AccoMMoDpATION.— But the eye can see near objects dis-
tinetly, as well as distant objects, although the rays from any
siven point («, Fig. 14) of a near object reach the eye with a
divergence so considerable that they could not be brought
t0"a focus on the retina by the unaided refraction, but would

Fig. 14.

converge towards a point (their conjugate focus «’) behind the
retina, and would not form a distinct image on the latter, but
merely a blurred image or circle of diffusion (at D). Ttis
obvious, therefore, that an increase of refracting power in the
eye is necessary, in order that near objects may be distinctly
seen. Tt is this increase in the refracting power for the
purpose of near vision which is called Accommodation.

The Mechanism of Accommodation is as follows:—The
ciliary muscle (m, Fig. 15) contracts, thus drawing forward
the chorioid and ciliary processes, and relaxing the zonula of
Zinn (z), which is attached to the latter. The lens (1),
which was flattened by the tension of the zonula, is now free
to assume a more spherical shape, in response to its own
elasticity. The posterior surface of the lens scarcely alters
in shape, being fixed in the patellary fossa ; but the anterior

curface becomes move convex, thus increasing 1ts refracting
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power. Associated with the act of accommodation i1s a
contraction of the pupil. The accompanying figure (Fig. 15)
represents the changes which take place in accommodation,
the dotted lines indicating the latter state.

The Far Point, and the Near Point.—It is possible
for the eye to see objects accurately at every distance, from
its Far Point—i.e., its most dislant point of distinet vision
(Punctum Remotum,—1R.), up to apoint only a few centimetres

trom the eye,called the Near Point (Punctum Proximum,—F.)

F1G. 15.—e, cornea ; a, anterior chamber; [, lens; v, vitreous humonr .
i, iris; z, zonula of Zinn: m, ciliary muscle.

We can find the latter by direcling the patient to look at a
page printed in small type, and by bringing it slowly closer
and closer to his eye, until a point is reached where he
cannot distinguish the words and letters, which become
blurred. A point very slightly more removed from the eye
than this, where he can read distinctly, is the near point.
Between the near point and the eye, vision is indistinct ;
because no effort of the ciliary muscle can produce the amount
of convexity of the lens required for so short a distance.

The Amplitude of Accommodation,—This is the amount
of accommodative effort of which the eye 1s capable—ai.e., the
effort it makes in order to adapt itself from its far point R
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up to its near point P. The amplitude of accommodation (@),
therefore, is equal to the difference in the refracting power
of the eye at rest (r), and when 1ts accommodation is exerted
to the utmost (p), as expressed by the formula « = p—7r. 1t
may be represented by that convex lens placed close in front
of the eye, which would take the place of the increased con-
vexity of the lens, or, in other words, which would give to
ays coming from the nearest point of distinct vision a direction
as if they came from the far point. The number of this lens
expresses the amplitude of accommodation in a given eye.

For example : if, in an emmetropic eye (&, Fig. 16), the

20 Cire =

HiG, 16.
near point be situated at 20 cm., then a convex lens (L) of 20
em. focal length placed close to the eye (between that point
and the eye) would give to rays coming from the near point a
direction (é.e., would make them parallel) as though they came
from a distant object, and this normally refracting eye would
then be enabled, by aid of its refraction alone, to bring these
rays to a focus on the retina. Making use of the above equa-
tion, we find in this case—since a focal length of 20 cm. repre-

sents a lens of 5 D—that @ = 5 —», but R being situated at

1 1

infinity, we designate it by the sign « ; hence, # = & = 5 = 0 ;

therefore a =5 — 0= 9 D!

| Tt must be observed that R represents the distance of the Far Point
from the eye, while 7 represents the refractive power which is added to the
eve by accommodation orby a lens, in order to adapt it for the distance R
Hence, it is evident that 7 =5, becausethe strength, or refractive pow er, of
k

a lens is inversely as its focal length—e.7.,, a lens of the strength of 4 D will
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The amount of amplitude of accommodation (i.e., the num-
ber of the lens which would represent it) is the same in every
kind of refraction, according to the age of the individual, but
in emmetropia alone isa=p as above, because in it alone isr=0.

Under the head of “ Anomalies of Accommodation,” chap.ii.,
will be found Professor Donder’s diagram representing the
amplitude of accommodation at different ages.

Connection between Accommodation and Conver-
gence (Relative Accommodation).—With every degree
of convergence of the visual lines, a certain effort of accom-
modation is associated.! Thus, if the object be situated
2 metres from the eye, the visual lines converge to that
point, and a certain effort of accommodation is made. But
this connection between accommodation and convergence
is somewhat elastic, for the accommodative effort may be in-
creased or decreased, while the object is kept distinetly in
view, and the same convergence maintained. That it may be
increased is shown by the experiment of placing a weak con-
cave glass before the eye, when it will be found that the object
is still distinctly seen. And if a weak convex glass be then
held before the eye, the object will also be clearly seen, show-
ing that the accommodative effort may be lessened, without
affecting vision or convergence. This amplitude of accommoda-
tion for a given point of convergence of the visual lines, found
by the strongest concave and strongest convex glasses with
which the object can still be distinetly seen, is called the
Relative Amplitude of Accommodation, That part of it which
18 already in use, and is represented by the convex lens, is

lm. 100 cm.

have a focallength of § that of alens of 1 D—i.e, T = 4 —02b6cm,
(see above, numbering of Trial-Lenses). Similarly, p= llj and a = ‘,.1{ R

representing the distance of the Near Point, and A the focal length of
the lens which represents the Accommodation,

' A common centre in the brain governs these motions, and contraction
of the pupil.
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termed the negative part; while the positive part is represented
by the concave lens, and has not been brought into play. For
sustained accommodation at any distance, it is necessary that
the positive part of the relative amplitude of accommodation
be considerable in amount,

Moreover, the convergence may be altered, while the same
effort of accommodation is maintained, as is shown by the
experiment of placing a weak prism with its base inwards
before one eye. In order that the object may then be seen
singly, it will be necessary for the eye

before which the prism is placed to rotate
somewhat outwards ; and it will be found
that the individual can do this while at
the same time he sees the object with the
same distinctness, showing that the same
offort of accommodation has been main-
tained, although the angle of convergence
of the visual axis is less than before,

THE METRE ANGLE.

If the visual line (# 1, Fig. 17)fof an eye E

have to be brought to bear on a point (1, Fig. 17)
1 metre distant from it in the median line
(M 1), the angle of convergence (& 1 M) which
the visual line thus makes with the median lire
is called the Metre Angle. It expresses tte
degree of convergence necessary for binocular
vigion at that distance, and is employed as the
unit for expressing other degrees of conver-
gence. If, for example, an object be situated
Fig. 17 1 a metre (4, Fig. 17) from the eye, the angle of
convergence (K } M) must be practically twice

as large as af 1 metre: (!, (Convergence) = 2 metre angles. If the object
be only } of a metre distant, 3 metre angles are required : C. = 3 metre
angles. If the object be situated 2 metres from the eye, the angle of
convergence will be only one-half as great as at 1 metre, and here C. = $
metre }111g1u : while if the eye he directed towards a distant object (D),
there will be no angle of convergence, and if the visual lines be divergent

the metre angle will be negative.
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Now, the average normal emmetropic eye requires, for each distance
of |L'I1-IH_1.L'11[:iF vision, as many metre angles of convergence as it requires
dioptries of accommodation. For a distance of 1 metre an effort 1ut' ac-
commodation of 1 dioptry is required, and also 1 metre angle of con-
vergence ; at 4 metre from the eye 3 D of accommodation and 3 metre
angles, and so on; while for distant objects neither angle of conver-
g_ffu:;n:u nor effort of accommodation is required,

THE ANGLE GAMMA,

The Optic Awisis animaginary line (P’ P, I'ig. 18) which passes throngh
the centre (') of the cornea and the pos-
terior pole (P) of the globe, 7.e., a point
sitnated between the macula lulea (M)
and the optic papilla (£)). The Visual
Line (M ) unites the point of fixation
{ )—the object looked at—with the ma-
cula lntea ; it does not coincide with the
optic axis, but erosses it at the principal
optic centre (K) of the eyve. The Line
of Fization (K ) joins the centre of
rotation (&) of the eye with the point of
fixation, The Angle yis the angle O R P
formed at the centre of rotation by the
optic axis and the line of fixation,

The line of fixation and the visual line
so nearly coincide that in practice we
regard them as identical ; and hence, in
practice, the angle v is the angle 0 K P'.
It should not be confounded, as is often
the case, with Tle Angle Alpha, which is
the angle 0 K €' formed at the nodal
point by the visual line and the major
axis (€ K) of the corneal ellipse. This
axis rarely passes through the centre of
the cornea ; but, as it never lies far from
the latter, the difference in dimension
between the two angles is very slight,

Fia. 18,

[n order to measure the angle ~, the
eye is placed at the perimeter as for an examination of its field of vision,
By means of the corneal reflection of a candle-flame, which latter i
moved along the are of the perimeter, the ce
The position of the flame at the perimeter t
average size of the angle v is §°,

=
ntre of the cornea is found.
hen gives the angle v. The
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THE SENSE OF SIGHT.

The Sense of Sight consists of three Visual Perceptions or
Sub-Senses—namely, the Light-Sense, the Colour-Sense, and
the Form-Sense. (See chap. xvii.)

The Light-Sense is the power the retina, or the visual
centre, has of perceiving gradations in the intensity of illumi-
nation. The most convenient clinieal method of testing the
light-sense seems to be the photometer ! invented by Messrs.
Izard and Chibret. On looking through this instrument
towards the sky two equally bright dises are seen. By a
simple mechanism one of the dises can be made darker. If
the eye does not perceive the difference in illumination be-
tween the two dises within 5°, its light-sense is abnormal ; or
we may say its L.D. (Light Difference) is too high. Again,
if one dise be made quite dark, and be then gradually lighted,
the patient is required to indicate the smallest degree of light, or
.M. (Light Minimum), by which he can observe the disc issuing
from the darkness. This should not be more than 1% or 2.

Another good method is that of Bjerrum, in which the
light-sense is tested by grey letters on a white ground, the
letters being constructed on the same principle as Snellen’s
(see Form-Sense).

In practical ophthalmology the light-sense is not yet of
much interest; but it is stated that diseases primarily in-
volving the nervous elements in the optic nerve show a
tendency to defective L.D., while diseases primarily involy-
ing the chorioid and retina cause defective L.M.*

I T be had of Rounlot, Paris.
2 The Light-Sense and the Adaptation of the Retina, although related

functions, must not be confounded one with the other. By the latter
is meant the power the retina has of gradually adapting itself to see
when the individual passes from a bright into a dim light. When it
cannot do this with normal rapidity, or to a normal degree, the symptom
called night-blindness results. It is quite possible for the light-sense
to be normal, and yet for the retinal adaptation to be very defective,

and vice versd.



CHAP. 1. THE SENSE OF SIGHL. 17

The Colour-Sense is the power the eye has of distinguish-
ing light of different wave-lengths,  According to the
Young-Helmholtz theory the retina possesses three sets of
colour-perceiving elements, those for Red, Green, and Blue or
Violet. These are termed primary colours, all other colours
being compounds of them.

According to Hering’s theory, the colour-sense and the
light-sense depend upon chemical changes in the retina, or in
the ¢ visual substances” situated in the retina. He suggests
the existence of three different visual substances, the white-
black, the red-green, and the blue-yellow, by the using up or
¢ Pissimilation,” and restoration or “ Assimilation,” of which
substances the sensations of light and colour are produced.
Tn the case of the white-black substance the sensation of
white, or of light, corresponds to the process of dissimilation ;
while the sensation of black, or of darkness, corresponds to the
process of assimilation. For the red-green and blue-yellow
substances it cannot be said which colour-sensation implies
assimilation, and which dissimilation. The members of the
black-white pair can mingle with each other and with those
of the other two pairs; but the respective members of the
two colour pairs (being “ contrast colours”), e.g., blue and
yellow, cannot unite with each other.

In testing the colour-sense the spectral colours are the
best for exact experiments, but the difficulty of producing
them at every moment, and of combining them, renders them
of little clinical use.

The clinical method commonly employed for testing the
colour-sense is that of Professor Holmgren, of Upsala, which
is based upon the Young-Helmholtz theory. The test-objects
used are coloured wools, of which a large number of skeins
of every hue are thrown together.

Test I. (vide inside of end cover) consists in presenting to
the individual, in good diffused daylight, a pale but pure
green sample, and requiring him to select out of the bundle

2



18 DISEASES OF IHE EYE, [CHAP. 1.

o

of wools of all colours before him all of those samples which
seem to him to correspond to the test sample. 1f he do this
correctly, it is unnecessary to proceed further ; the individual
has normal colour-sense. Amongst the skeins, however, there
arve some which are termed colours of confusion (greys, buffs,
straw-colour, etc.); and if he select one, or several, of these,
he is colour-blind.

If, now, we want to ascertain the kind and degree of his
defect, we proceed to Test IL.«. A pink (mixture of blue
and red) skein is given to be matched. If this be correctly
done, we term the person incompletely colour-blind. But if
blue and violet, or one of them, be selected, he is red-blind
(sees only the blue in the mixture of blue and red). If he
select green or grey, or one of them, he is green-blind.

In order to corroborate the investigation we may employ
Test 11.h. A vivid red skein is given. The red-blind chooses,
besides red, green and brown shades darker than the red ;
while the green-blind chooses green and brown shades lighter
than the red. But I believe myself, and 1 think it is now
very generally recognised, that red-blindness and green-blind-
ness invariably go together. In violet (or blue) blindness,
purple, ved, and orange will be confused in Test ILa, but
this is an extremely rare variety of colour-blindness. Total
colour-blindness will be recognised by a confusion of all
shades having the same intensity of light, and is also rare.
It is impossible by this test for any colour-blind person to
escape detection, except in the case of a small central colour
scotoma.'

The individual tested should not be allowed to name the
colours, but merely to match them, as above described. The
reason for this is twofold. First, because, although the con-
genitally colour-blind person is usually unaware of his defect,
yet experience has taught him which of his sensations are

1 See case reported by MacGillivray, Brit. Med. Jowrn., July 1892,
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called blue, red, etc., by other people; and hence he can
often apply the right names to colours which he really does
not see as such. He is assisted in this by whatever of colour-
sight is left to him, and by the brightness and saturation
of the different colours, but is liable to frequent mistakes.
Again, when the colour-blind person does happen to know of
his defect, he is often desirous of concealing it, either because
he is ashamed of it, or from interested motives.'

A certain proportion of people (35 per cent. of men and
less than 1 per cent. of women) are congenitally colour-blind,
in greater or less degree, without any diminution in the
other visual funections.

Acquired colour-blindness is found in toxic amblyopia, and
in atrophy of the optic nerve.

The Form-Sense (Acuteness of Vision) is the faculty
the eye possesses of perceiving the shape or form of objects,
and, in clinical ophthalmology, the testing of this function
is an important and ever-recurring duty.

In order that an eye may have good sight it is necessary,
not only that its optic nerve, retina, chorioid, and refracting
media be healthy, but also that its refraction and accommo-
dation be normal. When applied to by a patient on account
of imperfect sight, it is our first duty, as a rule, to ascertain
accurately the condition of refraction and accommodation of
his eyes. Should these be abnormal, and it be found that by
aid of the correcting glasses perfect vision is obtained, we
may in general conclude that the eye is organically sound,
and that the patient’s complaints are due to the defect in
accommodation or refraction. If the. glasses do not restore
perfect vision, we must then, by the ophthalmoscope and
other methods, decide the nature of the defect.

By Acuteness of Vision (V.) is meant the power which an
eye, or rather its macula lutea, has of distinguishing form,

e —

' More detailed information on colour-blindness and Holmgren's test
will be found in Appendix I.
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any anomaly of its refraction, if such exist, having been first
corrected—i.e., while the patient wears the correcting glasses.

Now, in order to measure the acuteness of vision, we must
have a normal standard for comparison—i.c., we must find
what is the size of the smallest retinal image whose form
can be distinguished. We cannot measure this image directly ;
but, as its size is proportional to the visual angle—the angle

which the object subtends at the eye—it is sufficient to

determine the smallest visual angle under which the form of
an object can be distinguished. Tt hasibeen found,’experi-
mentally, that the average size of this angle is .

In order practically to ascertain the acuteness of vision,
we place our patient with his back to the light, while facing

Fig. 19.

him, at a distance of 6 metres, and in good light, are placed
Snellen’s Test-Types for distance. These types are so designed
that, at the distance at which they should be seen, they each
subtend an angle of 5* at the eye. The largest type should
be seen at 60 metres (Fig. 19) by the normal eye, and the
types range from this down to a size visible not farther ofi
than 6 metres. If V= Acuteness of Vision, d=the distance
from the eye to be tested to the test-types, and D = the
distance at which the type should be distinguishable, then

V = :I- For gx;lmplu «—if d — 6 metres, a distance which
most rooms ean command, and if the eye see type D = b, then
V = & =1, ornormal V; but if at 6 metres the eye see only

D = 60, which should be seen at 60 metres, then V = gy, Or

very imperfect vision.
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Should the patient’s sight be so bad that he is unable to
read any of the letters, it may be tested by trying at what
distance he can count the surgeon’s fingers ; and if he cannot
even do that, then his power of perception of light, hig™
« P.I.,” should be tested. This is done by means of a lamp
in a dark room, the eye being alternately covered and
uncovered, and the patient being required to say when it
is “light,” and when “dark.” If the flame be gradually
lowered, the smallest degree of illumination perceptible will
be ascertained.

The eyes must be examined separately, that one not under
examination being excluded from vision by being shaded with
the patient’s own hand, or other suitable screen ; but it must
not be at all pressed on, as any pressure would dim its vision
when its turn for examination may come.

With the advance of age, the acuteness of vision undergoes
a slight but steady reduction, owing to certain senile changes
in the eye.!

THE FIELD OF VISION.,

By the field of Vision (F.V.) is meant the space within
which, when one eye is closed, objects can be seen by its
fellow, the gaze of the latter being fixed the while on some one
object or point. Thus if, standing on a hill, we fix the gaze
of one eye on some object on the plain below, the field of
vision includes not only that object, but many others also for
miles around it. If the fixation object be nearer to us, the
area taken in by our field of vision will be proportionately
diminished in extent.

The fixation object is seen by central or direct vision, its
image being formed on the macula lutea; the other objects
in the field of vision correspond with as many different points
in the more peripheral parts of the retina, and are seen by

! Von, Grefe's Archiv., xxxix., IL, p. 71.
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eccentrie, or indirect, vision. KEceentric vision 1s of great
importance for the guiding of ourselves and avoiding obstacles
1n our way. [ts use may be realised by the experiment of
looking through a long small-bore eylinder (eg., a roll of
music) with one eye, thus cutting off’ its eccentric field, while

the other eye is closed.

Fic. 20.—Chart of ¥.V. of Right Eye.

The Dimensions of the Field of Vision may be measnred
by means of an instrument called the perimeter. This is a
semicireular metal band, which revolves upon its middle point,
being in this way capable of deseribing a hemisphere in space.
The are is divided into degrees marked on it, from 0" placed at

e middle Errﬁrn_ to 907 at erther L-x1|'1~lnll1l'-.'. At the centre ot
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the hemisphere is situated the eye under examination, while the
fixation point is placed exactly opposite, in the centre of the
semicircle. A small square bit of white paper, the test object,
is slowly moved along the inner surface of the are from the
periphery towards the centre, until it comes into view. The
hovizontal, vertieal, and two intermediate meridians, at the
least, should be examined by placing the arc of the perimeter

in the ecrresponding planes. The bouncdary o: the field may

Nasal

F1c. 1'],
be noted on a diagram or chart (Fig. 20), which represents
the projection of a sphere on a plane surface.

The radii represent different meridians, which may be de-
termined by a dial with pointer on the back of the perimeter,
while the concentrie circles correspond with the degrees
marked on the are. A pencil mark is placed on the chart at
the spot corresponding to that on the perimeter at which the
test object comes into view, and, when the different meridians
have been examined, these marks are united by a continuous

line, which then represents the onter boundary of the F.V
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The normal F.V. is not cireular, but extends outwards
about 95°, upwards about 53°, inwards about 47°, and down-
wards about 65°, as represented by the strong curve in Fig, 20,
The limitation upwards and inwards is partly due to the pro-
jection of the supra-orbital margin and the bridge of the nose

WHITE

BLUE — ——
AED =:=—:—
CREEN= ===~

F1c. 22 (Landolt)—Chart of F.V. of Left Eye.” _
but also to the fact that the outer and lower parts of the
retina are less practised in seeing than are the upper and
inner parts, and their functions consequently less developed.
The acuteness of vision diminishes progressively towards the
pm-iphor}' of the field, two points of a certain size close

tocether being distingunishable from each other only a short
5° - £
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distance from the fixation point, while the farther towards
. the periphery the larger must be the test objeets.

Fig. 21 serves to illustrate the projection of the field of
vision on the semicircle of the perimeter to its extreme
temporal (95°) and its extreme nasal (47°) boundaries, as well
as the portion of the retina (a to b) which corresponds to
this extent of field, and it shows that the sensitive portion
of the retina, or rather perhaps the portion of the retina
which is most used, extends farther forward on the nasal
than on the temporal side. The diagram also explains the

TQ®
F1G. 23.—Binocular Field of Vision.

remarkable fact that the field extends in the temporal
direction more than 90°. It must be remembered that the
fields of vision overlap, as the two visual axes meet at the
fixation point. Fig. 23 represents the binocular portion
white, P. being the fixation point.

The Blind Spot of Mariotte is a small blind .island, or
scotoma, situated about 15° to the outer side of the point of
fixation, and just below the horizontal meridian. Tt is shown
as a white spot in Fig, 22, Tt is due to the optic papilla,
for at that place the outer layers of the retina are wanting,
and hence there is there no power of perception. There are
also, occasionally, minute blind spots in the field due to large
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retinal vessels, which interfere with the formation of the
image upon the layer of rods and cones,

The Perception of Colours in the Periphery of the Field can
be examined with the perimeter, by means of bits of coloured
paper 4 mm. square. It has been in this way ascertained
that the boundaries of the power of eccentric perception for
the different colours do not seem to correspond with the
boundary for white light, nor do the boundaries of the
different colours coincide. Examining from the periphery
towards the centre by ordinary daylight, blue is the colour
which can be distinguished as such most eccentrically, its
field extending nearly as far as the general F.V.; then come
yellow, orange, red, and, with the most limited field, green.
Blue, red, and green being the most important, their fields
are noted in Fig. 21. Although the respective colours are
distinguishable within the limits indicated, they are by no
means so brilliant in hue as when seen by direet vision. It
has, however, been demonstrated that every colonr is recog-
nisable up to the outer limit of the ¥.V. if sufficiently
illuminated ; so that tkere is, in fact, no absolute colour-
blindness in these parts of the retina, but merely a diminished
sensitiveness to coloured light.

The Perception of Form in the Periphery of the Iield is
very defective, and its examination is not of much practical
importance, but this portion of the field is very sensitive to
movements,



CHAPTER 1I.

ABNORMAL REFRACTION AND
ACCOMMODATION.

HAVE explained what is meant by Normal Refraetion, or
[ 2 expl 1 what meant by Normal Refraction,

Fimmetropia [;:?"Iu—lm;rpmﬂ, the standard ; {.-lefr. eye). We recog-
nise three diflerent forms of Abnormal Refraction, or Ametro-
pia. (@, priv; petpov, standard ; wyr). 1. Hypermetropia
Ao r & ! - - » *

(Urrep, over ; upetpov, standard ; wyr), 1n which the prineipal
focus of parallel rays of light lies behind the vetina. 2.
Myopia (pvew, to close; w@yr), or Short-sight, in which the
principal focus of sueh rays lies in front of the retina. 3.
Astigmatism (a, piriv. | UTJ:“;,.LML_ a pont), in which the refrac-

tion of the eye in its different menridians 1s different,

HYPERMETROPIA,

In a large proportion of cases, this form of Ametropia is
due to the eyeball being too short in its antero-posterior axis
(Axial H). It may also depend upon deficient refracting

power in the t[ir;]m-ir media [{‘111'?;1{111'1* H).

Fig. 24,

Parallel rays of light falling into the hypermetropic eye

(#, Fig. 24) do not meet on the retinn, but converge towanrds

0
“ 0
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a point (¢) situated behind it. Consequently, these rays do
not form on the retina a distinct image of the object looked
at, but produce there a “ circle of diffusion” (& ¢), or blurred
representation of the object.

Since, therefore, in hypermetropia the retina is in front of

the principal focus of the dioptric system, rays passing out of

the eye from any point (£, Fig. 25) on this retina will pass
out as divergent rays, and will appear to come from a point
(R') situated behind the eye, which point is the virtual con-
jugate focus of the point £ (compare Fig. 6).

Now, in order to correct the hypermetropia—so that

Fiag. 26.

parallel rays passing into it may be brought to a focus on
the retina—a convex lens (L, Fig. 26) must be placed in
front of the eye, of sufficient strength to render the parallel
rays, before they enter the eye, convergent towards R', so
that, when they meet the eye, they may be brought to a
focus on the retina R, which is the conjugate focus of A
The higher the hypermetropia, i.c., the shorter the antero-
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posterior axis of the eyeball, the stronger must the correcting
glass be. It may be found that, with a lens of some dioptries
less power, the eye will see equally well; but this it does
by means of an effort of accommodation, which supplements
the inadequate refracting power of the lens placed before it.
As we proceed to higher lenses, the effort of accommodation
is relaxed, until, finally, the strongest lens with which vision
is still at its best is reached, when, it may for the present
be assumed, no further effort of accommodation is made, and
L represents the whole error of refraction. In low degrees
of hypermetropia the eye can frequently see distant objects
distinetly by an effort of accommodation, which completely
takes the place of L. When such an eye is found to have
full vision without a glass, a beginner might fall into the
error of regarding it as emmetropic; but if he take the
- precaution of placing a low convex lens in front of it, and
then find that the acuteness of vision—the effort of accom-
modation being now relaxed—remains as good as without
the glass, he will avoid the mistake.

If a glass a single number higher than the exact measure
of the defect be placed before the eye, vision again becomes
indistinct, because the rays are then brought to a focus in
front of the retina, and a circle of diffusion is formed on the
latter. The eye, in fact, is put by such a glass in a condition
of myopia. Thevefore, the strongest convew glass with which «
hypermetropic eye can see distant objects (the test-types) most dis-
tenctly is the glass which corrects its hypermetropia, and is the
measure of the latter. Very commonly it is only the manifest
hypermetropia (vide infra) which is ascertained by this method,
unless the accommodation has been previously paralysed by
atropine.

This method of determining.the refraction by means of the
trial-lenses and test-bypes is not relied on nowadays by oph-
thalmic surgeons to the same extent as formerly, the examina-
tion of the upright ophthalmoscopic image, or else retinoscopy,
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having largely taken its place. In conjunction with these it
i1s a valuable method.

The degree of the hypermetropia is indicated, as has been
said, by the number of the lens which corrects it.! Thus, if
the number of the glass Z (Fig. 26) required to correct the
hypermetropia of the eye £ be 2:0 D, we say this eye 1s
hypermetropic two diopbries, or has a hypermetropia of two
dioptries or we would write it down, (H = 2°0 D).

Amplitude of Accommodation in Hypermetropia,—When al rcsi the
refraction of the hypermetropic eye is deficient; consequently » must be
negative ( — ), and the amplitude of accommodation must include the
power required to adapt the eye to infinity ; therefore—

g=p—(—7r)=p + "

For example : if the punctum proximum of a hypermetropic eye of
5 D be at 30 cm., what is the amplitude of accommodation? b D

( = r) is necessary 1n order to make the eye emmetropic, and to
accommodate the emmetropic eye to 30 em. 325 D (3 = 925 s

required. Hence a = 325 + 5 = 826 D,

The Angle v 1n Hypermetropia.—In hypermetropia, as in emmetropia
the cornea is cut to the inside of its axis by the visual line; but in
hypermetropia the angle
which the visual line forms
with the axis of the cornea
is very much greater,
owing to the shortness of
the eyeball, the effect of
which is to increase the
distance between the
macula lutea (M) and the
optic axis (A) (Fig. 27).

Fig. 27.

(Jonsequently, in extreme cases, when the visual lines of a hypermetropic
individual are directed to an object, the axes of the cornem may seem
to diverge, and thus the appearance of a divergent strabismus will be
given (apparent strabismus, see chap. xviil ).

I Theoretically the glass which measures the error of refraction
should be in contact with the eye, but for practical ;purposes the
distance between the glass and the eye may be neglected, especially
if the glasses arc worn at the same distance from the eye as they

ovcupicd during the tesling
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The eyes of animals and of uncivilised nations are hyper-
metropic ; childven, too, are hypermetropic at birth ; but,
as they grow older, the refraction increases, and they become
less hypermetropic, or emmetropic, or even myopic.

The evil effects of the constant and excessive demand upon
the accommodation in hypermetropia are chiefly these :—

1. Cramp of the Ciliary Muscle.—Its persistently main-
tained contraction frequently gives rise to a tonic cramp of
the muscle. This spasm is not, or may be only partially, re-
laxed when the correcting convex glass is held before the eye ;
and, consequently, the whole or part of the hypermetropia
may be masked by the eramp. That part of the hyperme-
tropia which is thus masked is called latent (HI), while the
part which is revealed by the convex glass is called manifest
(Hm). The entire hypermetropia is made up of the latent
and manifest H (H = Hm + HI).

If the cramp be excessive, parallel rays may be kept con-
vergent on the retina by it alone, and vision then would be
made worse, rather than better, by even a weak convex glass
held before the eye, a circumstance which might lead the
surgeon to think he had to do with an emmetropic eye. In
this case we say that the whole hyparmetropia is latent.

Or, in extreme cases of accommodative spasm, parallel rays
may be united in front of the retina, and the eye made ap-
parently myopic, the vision being capable of improvement by
concave glasses. Serious errors might therefore arise if this
cramp were overlooked, as it is very apt to be in the examina-
tion with the trial-lenses. When it is present in a high degvee,
the patient cannot maintain a sustained view of an object at
any distance, without suffering pain in and about the eyes. 1t
is frequently the reason why perfect acuteness of vision is
not obtained by aid of the trial-lenses, and the surgeon must
be careful not to be led into an error of diagnosis by it.
Examination with the ophthalmoscope, or paralysis of accom-
modabion with atropine, will enable him to avoid mistakes.
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In order to velieve this cramp, the ciliary muscle must be
paralysed by a solution of atropine freely instilled ; and it
will often be necessary to keep the accommodation paralysed
for some days, and to commence the use of the correcting
spectacles before the effect of the atropine begins to wear off.
In this way a recurrence of the spasm may be often prevented.

As life advances, and the power of accommodation
diminishes, the manifest part of the hypermetropia increases,
while the latent part decreases, until finally Hm = JI.

2. Accommodative Asthenopia.—In looking at distant
objects the accommodation of the normal eye is at perfect
rest, and does not come into play until the object is approached
close (within 6 m.) to the eye. But even for distant objects
the hypermetropic eye must accommodate ; and, having for
those distances used up part of its accommodative energy, it
has for near objects actually less at disposition than the
normal eye. Hence we find that hypermetropic people often
complain of inability to sustain accommodative efforts for near
objects for any length of time. After reading, sewing, ete.,
for a short time, sensations of pressure in the eyes and of
weight above and around them come on, and the words or
stitches become indistinct, and cannot be distinguished. The
work must then be interrupted, and aftter a few minutes’ rest
it can be resumed, but must soon again be given up. After
a Sunday's rest the patient is often able to get on better
than on the previous Saturday. These symptoms depend
simply upon inability of the ciliary muscle to perform the
excessive demands made upon it.

Accommodative Asthenopia (&, priv.; a@évos, strength ;
&), as this group of symptoms is called, often appears
suddenly during or after illness. The explanation of this is
that although hypermetropia had always existed, yet in health
the ciliary muscle was equal to the great efforts required of
it, but in sickness it shared the debility of the system in
general. To relieve accommodative asthenopia, we have
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merely to prescribe those lenses for near work which correct
“the hypermetropia, and by this means to place the eyes in
the position of emmetropic eyes.

3. Internal, or Convergent, Concomitant Strabismus.
—This condition has a certain relation to hypermetropia.
It will be treated of in the chapter on the Motions of the
Eyeballs and their Derangements (chap. xxi.).

The Prescribing of Spectacles in Hypermetropia.—
It a person be found to be hypermetropie, but his acuteness
of vision without glasses be good, or as good as he desires,
and he complain of no asthenopic symptoms, glasses need
not, indeed should not, be prescribed for him. No disease in
his eye will result from his going without glasses. At the
most he may get cramp of accommodation.

If the patient complain of imperfect distant vision due to
hypermetropia, then those lenses which correct the Hm may
be prescribed for distant vision, to be worn either constantly
or occasionally, as he may desire. Such a patient is almost
certain to complain also of accommodative asthenopia ; while
many patients will be met with who complain of the latter,
yet express themselves as perfectly satisfied with their distant
vision. For relief of the asthenopia it is usually enough to
prescribe spectacles for near work which will correct the
Hm, along with 1 D or 2 D of the HI, if the latter exist.

If there be excessive cramp of accommodation, glasses to
correct the whole hypermetropia should be worn while the
eye is under atropine ; and afterwards as much of the Hl as
possible, along with the Hm, should be corrected by glasses
to be worn constantly.

MyoPr1A, OR SHORT-SIGHT.

This form of ametropia is due, in a vast majority of cases,
to the antero-posterior axis of the eyeball being too long (Axial
M.), and hence, its refracting media not being proportionately
diminished in power, parallel rays of light (« b, Fig, 28) are

J
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not brought to a focus on the retina, but in front of it (at f),
and form on the retina cirvcles of diffusion (¢ d).

Myopia may also be caused by abnormally high refracting

power in the erystalline lens, as in spasm ui' the ciliary

Fig. 28,

muscle, and in some cases of commencing cataract, and also
by conical cornea (Curvature M.).
Since, in the myopic eye, the retina is beyond the principal

focus of the dioptric system, rays emerging from any point
» ’ e L= L & .

Fia. 29.

(c, Fig. 29) of the fundus will pass out convergently, and will
unite in front of the eye at the conjugate focus of the retina
(#). (Compare i*]nr b.)

Conversely, rays diverging from a cert: iin point (7) in front
of the eye will be focussed on the retina (¢).

[f an object be brought towards the eye, the divergence of
those rays which pass from it into the eye increases, until,
when it has reached the point », their divergence is just sutil-

cient to allow them to be united at the conjugate focus ¢, W hich
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—

is on the retina. This point 7 is the punctum remotum ! of the
myopic eye. In order, therefore, that the short-sighted eye
may be able to see distant objects, it is necessary that the
parallel rays coming from those objects should be given such
a degree of divergence before they pass into the eye as though
they came from this punctum remotum. This can readily be
effected by placing the suitable concave lens in front of the
eye, and the number of this glass will indicate the degree of

the myopia—i.e., by how many dioptries the refracting power

of the eye is in excess of that of an emmetropic eye. The

focal length of the correcting glass corresponds, of course,

4 Cnmpe—

——

—— |
R

Fic, 30,

with the distance of the punctum remotum from the eye,
provided the glass be held close to the cornea. The focus of
the glass and the punctum remotwn of the eye ave then
identical, and, therefore, parallel rays, atter passing through
the glass, will have a divergence as though they came from
this point, and will form an exact image of the object from
which they come on the retina.

' The punctum remotum is always the conjugate focus of the retina,
In an emmetropic eye it is at Infinity, since the retina is at the principal
tocus of the eye, and the rays pass out parallel. In hypermetropia it is
behind the eve, and is virtual or negative, because the retina is in front
of the principal focus, and the rays pass out divergently, as if coming from
a point behind the retina. Lastly, in myopia it is situated at a finite
distance in front of the eye, and 1s real and positive, because the retina
18 beyond the principal focus, and the rays emerge convergently,



a6 DISEASES OF THE EYE. [CHAP. II.

For example : if the punctum remotum (Fig. 30) be situated
at 14 cm. from the eye, then the number of the correcting
lens will be 7 D, because the focal distance of this lens is
14 em. (22 =1T7). In practice, however, we cannot hold the
wlass so close to the cornea, and, therefore, we must subtract
the distance between it and the cornea from the focal distance
of the required lens. In the above case, suppose the distance
from cornea to glass be 4 cm., the required lens will be 10 D

200 — 10).

Determination of the Degree of Myopia. —The degree,
or amount, of myopia, as of hypermetropia, may be determined
either by the ophthalmoscope, or experimentally, by means of
the trial-lenses and test-types.

By the latter method, examining each eye separately, we
find the corrvecting glass by placing our patient as directed 1n
the section on Acuteness of Vision. A weak concave trial-
alass is then held before the eye under examination, and
higher numbers are gradually proceeded to, until the glass is
reached which gives the eye the best distinguishing power for
the types. We often find that there are several glasses, with
each of which the patient can see equally well. The weakest
of these is the measure of his myopia. When a higher class 1s
uged the eye may «till see well, but it does so only by an
effort of accommodation, and the glass employed represents
not merely the myopia present, but also this accommodative
effort. No more serious mistake can be made than the pre-
seribing of too strong concave glasses for a myopic individual,
as will be seen farther on,

The Amplitude of Accommodation in Myopia.—The myopic eye has an
excess of refractive power as compared with the emmetropic eye; there
fore, in calculating its amplitude of accommodation, this excess must be
subtracted from the positive refractive power () which would be re guired
to adapt the emmetropic eye to the same punctum proximum ; or, in
other words, the myopic eye Las need of less acoommodative power than
the emmetropic eye, because, even at rest, it is adapted for a distance
(R., its punctum remotum) for which the emmetropic eye has fo
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accommodate ; hence, in myopia—

== 7T
For example, a myopic person of 10 D who can accommaodate up to 8 cm.
(p = 12° = 12 D) has an amplitude of accommodation of 12=10= 2 D.
" The Angle v in Myopia.—In myopia, owing to the length of the eye-
ball, the cornea is eut much closer to its centre by the visual line than
in emmetropia; or, these two lines may coincide ; or, the cornea may

s L]
i

even he cut to the inside of its centre by the visnal line (ride Fig. 31).
In any of these cases, but especially in the latter, the effect will be that
of an apparent convergent strabismus.

Myopia is rarely, or never, congenital, but 1, for the most
part, the result of the demands made upon the eyes by
modern civilisation. It generally first shows itself from the
eighth to the tenth year, and is apt to increase, especially
during the early years of puberty. Its progressive increase
is encouraged by use of the eye for near work, such as read-
ing, sewing, drawing, ete., and is due to a further elongation
of the antero-posterior optic axis. Jut it 1s certain that, in
addition to this exeiting cause, there must be some predis-
posing condition, or conditions, as only a few children become
short-sighted, although they ave all educated in a very
similar manner, so far as the use of their eyes is concerned.
Moreover, high degrees of myopia are occasionally met with
in young children, before they have begun to use the eyes
much for close work. Stilling' and Seggel * have found that
a low orbit 18 usunally associated with a myopie formation of

U Trans. Imternat., Ophth, Congress, 1888, p. 97,
* Ton f;'.l'r.-’:.i".l"_-.- Arehiv., xxxvi, 11, p. 1.
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eyeball, and they are inclined to regard these largely in the
light of cause and effect. For with a low orbit, and when,
as often happens, the tendon of the superior oblique has an
almost transverse direction, the combined pressure of the
two obliques upon the plane of the equator during the period
of growth would tend to cause elongation of the antero-
posterior diameter of the eyeball. Opposed to this view, is
the fact that in scholars of Esthic nationality, who have
broad faces and low orbits, the proportion of myopes is less
than in FEuropeans.! Certain it is that myopia is often
hereditary, and seen in several members of a family. The
whole question of the predisposing ecauses of myopia must
still be regarded as sub judice.

In cases of commencing cataract a slight degree of myopia
may sometimes be noticed to come on. This is due to a
higher refracting power in the lens as the result of the
changes beginning in it.

Hirschberg * states that late myopia coming on without
cataract from the fortieth to the sixtieth year is a very
certain sign of diabetes. He offers no explanation of its
occurrence in this way. I have not myself seen such a case.

Many short-sichted people half close their eyes when en-
deavouring to distinguish distant objects, in order that the
rays may be prevented, so far as possible, from passing through
peripheral parts of the crystalline lens, which would inecrease
the circles of diffusion. This habit it is which has given the
name of myopia to the condition.

Progressive Myopia frequently becomes complicated
with Organic Disease— viz., 1. Posterior Staphyloma.—This
condition is recognised by the ophthalmoscope as a white
crescent at the outer side of the optic papilla. Owing to
bulging of the eyeball, the chorioid becomes atrophied at this
place, and admits of the white sclerotic being seen. The

| Pymsza, Inauwg. Dissert. Dorpat 1842,
2 Peutsche Med. Woelensehr,, 1891, No. 13.
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staphyloma sometimes extends all round the optie papilla ;
and, by stretching of the retina in these extreme cases, its
functions may become deranged, and, in consequence, the
blind spot increased in size.

9. Chorioidal Degeneration in the Neighbourhood of the M acula
Lutea.—Thisshould alwaysbe carefullylooked for,as the region
of the yellow spot is very liable to disease in bad cases of pro-
gressive myopia. The disease seems to begin in the chorioid,
giving the appearance of small eracks or fissures, which later on
develop into a pafﬂh of chorioidal atrophy. The retina at the
spot becomes disorganised, and very serious disturbance of
vision is the result, the patient being disabled from reading.

3. Heemorrhage in the Retina at the Yellow Spot may oceur,
cansing similar visual defects; and, when the hiemorrhage
becomes absorbed, the macula lutea may not recover its
function, owing to the delicate refinal tissue having been
seriously damaged. Yet we often meet with cases of this
kind, which do regain their former vision.

4. Detaclment of the Retina.—This is a frequent and most
serious complication of progressive myopia. It will be fully
considered in the chapter on Diseases of the Retina (chap. xv.).

5. Opacities in the Vitreous Huwmour,—These often accom-
pany the chorioidal alterations.

Insufficiency of the Internal Recti Muscles is another anomaly
which we find very commonly associated with progressive
myopia ; but it can hardly be regarded as an organic dizsease,
or as a result of progressive myopia. It may more properly
be looked upon as a econcomitant congenital irregularity, and,
perhaps, as one of the causes of the progressive nature of
myopia. It will be fully discussed in chapter xviii.

Cramp of Adccommodation is often present in myopic eyes,
and will cause the myopia, examined with trial-lenses and test-
types, to seem higher than it is. The surgeon, being aware
of this source of error, will guard against it,

In some eases of myopia a peculiar bright erescentic reflex,
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first deseribed by Weiss, can be seen close to the nasal side
of the dise. Tts significance has not yet been positively
ascertained.

The Management of Myopia.—The great danger of
myopia being its progressive increase, with consequent or
attendant organic disease, its management is one of our most
important and diffienlt tasks, especially in these days of high-
pressure education. Many cases of myopia are not progressive,
and caunse no anxiety ; others are periodically progressive;
and again, others are continuously or absolutely progressive.
In the periodically progressive form the age of puberty is
usually the time of greatest inerease and greatest danger, the
myopia often becoming stationary later on. In the absolutely
progressive cases the increase goes on rvapidly until after
puberty, and then more slowly, but it usually leads to con-
siderable loss of vision unless the greatest care be taken.

In the progressive forms, close approximation of the eyes
to the work, meaning convergence of the wvisual lines and
accommodative effort, as, also, everything which tends to cause
congestion of the eyes and head, are what we have fo fry to
prevent. In order that these patients may not be obliged to
approach close to their work, they should occupy themselves
with large, and not with minute objects, and only by good light.
When possible (vide ¢nfra) snch spectacles should be prescribed
for them as will enable them to read at a distance of 235 to
30 em. In reading and writing, the books and papers
should be on a slope, to facilitate an upright position of the
head, and the table should not be too low. They should
pause to rest for some minutes oceasionally during the spell of
work, while the number of working hours in the day should
be restricted. The action of the howels should be regulated,
the feet kept warm, and all exeessive bodily exertion avoided,
so that congestion of the head and eyes may be prevented.
Where posterior staphyloma, hemorrhages at the macula Iutea,
or opacities in the vitreous humour are present, Heurteloup’s



CHAP. IL.] MYOPIA, 41

artificial leech applied to the temple, mild purgatives, and
complete rest of the eyes, with the use of atropine for some
weeks to immobilise the ciliary muscle, are to be ordered.
If the chorioidal changes be very marked, small doses of the
perchloride of mercury arve indicated. The eyes should be
protected from light by blue or smoke protection-spectacles,
this latter precaution being especially necessary during the
use of atropine. Imsufficiency of the internal recti should be
corrected by prisms, or by operation.

The correction of the myopia by suitable glasses is an im-
portant and diffienlt matter. In some cases of slight myopia
(2:5 D and less), in young patients with good amplitude of
accommodation, the correcting glasses may be preseribed to be
worn constantly for near as well as for distant objects, and
thus the patient is placed in the position of an emmetrope.
In other cases, where the error of refraction is not excessive,
and the eye is organically healthy, the whole defect may be
corrected for distant vision, if the individual be warned not to
use his glasses for near work, lest he should strain his accom-
modation. In high degrees of myopia strong glasses may
be given for distant vision, but it is wise to give them 1 D
or 1'5 D less than the full correction, so that all danger of
accommodative effort may be avoided. In these same cases,
provided there be no ophthalmescopic changes, or only some
of minor significance, and if the vision be good, such a glass
may be given as will enable the patient to read at 25 to
30 em. This glass may be found by subtracting from the
number of the glass representing the degree of the myopia (say
7 D) the lens whose focal length corresponds to the distance
(say 30 em.) required (this here would be 3:25 D, because
15 = 32D, and then 7-0 — 3:25 = 3:75 D the glass required).
By aid of such glasses this myope can read at a distance much
more favourable for the convergence of his optie axes, and for
the erect position of his head ; but there is a danger associated
with their nse—namely, that if the patient approach his book
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closer than the preseribed distance, he does away with the
advantage he should gain from them, and, by necessitating an
offort of accommodation, turns them to a serious source of
danger for the eye. Patients in whom the acuteness of vision
is much lowered are liable to approach their work in this way,
in order to obtain larger retinal images, the more so as the
concave glasses diminish the size of the images, and in such
eases it is better not to give glasses for near work. It is often
necessary to provide patients with spectacles which will enable
hem to use their eyes for some special purpese at a given
distance—e.g., the pianoforte, painting, ete., and these can be
found as above explained.

In high degrees of myopia of 15 D and more removal
of the lens has been adopted with a certain amount of
success, the acuteness of vision in some cases having been
improved after the opevation. The method consists in
repeated discissions with subsequent evacuation of the
softened lens substance. Removal of the lens in myopic
eyes seems to diminish the refraction by about 15 3B
have employed this treatment with success.

A STIGMATISM. .

This is a compound form of ametropia, due to the cornea
being more curved in one meridian than in another, similarly
as the back of the bowl of a spoon is more convex from side
to side than from heel to point.

In Regular Astigmatism the directions of the greatest and
least curvations of the cornea are always at right angles to
each other, and usually fall precisely in the vertical and hori-
zontal meridians, the meridian of greatest curvature being
most frequently the vertical. Consequently, we say the
astigmatism is ¢ with the rule ” in those cases in which the
meridian of greatest curvature is the vertical ; and, where that

\ Berieht, d. Oplhth. Gesellsehaft zu Heidelberg, 1893,
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meridian is the one of least eurvature, we say the astigmatism
is “against the rule.” The rvesult of this is, that a pencil of
rays passing into the eye, instead of meeting at a common focus,
is irregularly refracted, those rays passing through the vertical
meridian of the cornea being brought to a focus much earlier
than those which fall through its horizontal meridian ; and,
therefore, at the focus of the former the latter rays form
a horizontal streak of light. The intermediate, or oblique,
meridians will probably be of regularly intermediate refract-
ing power,

The interval between the foci of the two principal meri-
dians 1s called the Focal Interval, and is a measure of the

astigmatism,

Fig, 32

The accompanying diagram (Fig. 32), after Donders, will
asgist in the understanding of the course of a pencil of rays
after they have passed through an astigmatic cornea, those
rays belonging to the horizontal and vertical meridians being
chiefly considered,

At A mneither vertical (v, +") nor horizontal (%, 2) rays have
yet been united at their foei, but the vertical rays are the
nearest to their foeus ; and, therefore, the appearance which
the pencil of rays would give, if caught here on an intercepting
sereen, is an oval with its long axis horizontal. At B the
vertical rays have met at their focus, but the horizontal rays
not as yet at theirs, and the result is therefore a horizontal
straight line. At C the vertical rays are diverging again from
their focus, and the horizontal rays have still not come to
theirs. At D the same conditions exist, only a little farther

on, where the one set of rays 18 diverging, the other still

= 1
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converging, but each at the same angle ; hence the shape of
the figure is round. At F the horizontal rays have met, and
the result is a vertieal straight line. At G both sets of rays
are divergent, and the figure is an oval with the long axis
perpendicular.

There are various kinds of regular astigmatism, according

to the [“'Hitiun of the two principal foci with reference to the

retina, as follows :—

-.["11'1"1'_ ;'-:-L I,"[f;‘ [

LT 3

1. Simple Hypermetropic Astigmatism.— When the foeus (V,
Fig. 33) of the vertical raysis situated on theretina (emmetropia
in that meridian), while that (H) of the horizontal rays lies
behind the retina (hypermetropia in that meridian).

Fic. 35. : Fig, 3a6.

2. Compound Hypermetropic 4 stigmatism.— W hen the foci of
both sets of rays is behind the retina, that (H, Fig. 34) of the
horizontal rays farther back than that (V) of the vertical rays.

3. Simple .Ih'lr,mf:f‘r: A stigmatisin.— W hen the foeus (H, Fig. 35)
of the horizontal rays is situated on the retina (emmetropia in
that meridian), while the foeus (V) of the vertical rays 1s
«ituated in front of the retina,

4, Compound Myopie Astigmatism.— When the foer of hoth
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sets of rays are situated in front of the retina, but farther
forward in the case (V, Fig. 36) of the vertical rays.

5. Mized Astigmatism.—When the focus (H, Fig. 37) of the
hovizontal rays falls behind the refina (hypermetropia in that
meridian), and the focus (V) of the
vertical rays in front of the retina
(myopia in that meridian).

Symptoms of Astigmatism.—
We may conclude that an individual
is astigmatie if he sees horizontal (or
vertical) lines, such as the horizontal

portions of Roman capital letters, or
the horizontal lines in music, distinctly, while the vertical (o
horizontal)lines seem indistinet. We have such a complaint, for
example, when the retina is situated at the focus of the parallel
rays passing through the vertical meridian of the cornea.

Suppose an eye to be emmetropic in the vertical meridian,
and ametropic in the horizontal meridian. We must first
consider how a point will be seen by such an eye. The rays
of light emitted from the point and passing through the
horizontal meridian will not be brought to a focus on the
retina, but will produce a blurring of the retinal image of
the point at each side; while the vertical rays will unite on
the retina, and, consequently, the point
will appear distinetly defined above
e i and below.

A line may be regarded as a number

K KHE X

of points, and, in order to understand
Fia. 38, . : : -
how lines will be seen by an astigmatic
eye such as the above, it is only necessary to arrange a number
of points in vertical and horizontal lines—as at aand b 1n
Fig. 38. It is evident at once from mere inspection that the
horizontal line will appear distinct, because the rays which

diverge from each point of the latter in a vertical plane—t.c.,

at right angles to the direction of the line, are brought to a
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focus on the retina ; while those rays diverging in a horizontal
plane, although not meeting on the retina, do not render
the picture of the'line indistinct, because the diffusion images
resulting from them exist in the horizontal direction, and,
consequently, cover or overlap each other on the horizontal
line, and therefore are not seen. At the ends of the line only
(b, Fig. 39) do the diffusion images cause a

“ fuzziness,” or make the line seem longer

, 5 than it is. 1In this case a vertical line (a,
Figs. 38 and 39) seems indistinet ; because,
the horizontal meridian being out of focus,
FiG. 39. the diffusion images existing in that direc-

tion are very apparent, as they do not overlap. On the other
hand, in order to see a vertical stripe accurately, it is necessary
only that the rays diverging in a horizontal plane should
have their focus on the retina ; and, therefore, if an individual
can only see vertical lines distinctly at 6 metres, we know
that his eye is emmetropiec in the horizontal meridian (and

LU LLLLE

probably myopic in the vertical meridian). We do not,
however, hear this complaint as often as might be expected,
because simple astigmatism is not so common as one or other
of the compound forms.

Astigmatic people do not generally see very distinctly,
either at long or at short distances.

Even in hypermetropic astigmatism the book is very often
brought close to the eyes, in order, by increasing the size of
the retinal image, to make up for its indistinctness.

Astigmatic individuals frequently suffer much from head-
ache, due to constant effort to see distinctly, and we cure the
headache when we correct the astigmatism.

It has been stated that epilepsy, if not capable of being
produced by refractive errors, especially astigmatism, in
persons with stable brains, may sometimes have such errors
ag its exciting cause where there is already a predisposition
to the disease.



CHAP, 11 | ASTIGMATISM, 47

All these signs and symptoms appertain more to the rather
high degrees of astigmatism. - Slighter degrees may cause no
annoyance beyond some indistinctness of vision ; and, indeed,
slight degrees of hypermetropic astigmatism often pass un-
noticed until late in life, when the accommodation begins
to fail.

We are often led to suspect and to seek for astigmatism
when, in examining the refraction with spherical glasses, we
are able to bring about some improvement of vision, but can-
not obtain normal V. with any glass, while there is no organic
disease to account for the defect. Also if, in examining with
spherical glasses, we find V. benefited equally by several
glasses of considerable difference in power, even perhaps by
convex as well as by concave glasses.

The ophthalmoscope affords us an admirable means of
diagnosing astigmatism, and of determining its amount. Just
as the astigmatic eye cannot see horizontal and vertical lines
equally well at the same moment, so is an observer unable to
see both the vertical and horizontal vessels in the retina of
the eye simultaneously, but must alter his accommodation to
be able to see first the one set, and then the other.

A comparison of the shape of the optic papilla, as seen in
the upright and in the inverted images, also gives a clue to the
presence of astigmatism. Inasmuch as the fundus oculi is very
much magnified in the upright image by the dioptric media
through which it is seen, and as this enlargement is greater
in the direction of the meridian of shortest focus (meridian
of highest refraction), which is most commonly the vertical
meridian, a cireular object such as the papilla will seem to be
of an oval shape with its long axis vertical. But in the in-
verted image, in the meridian of highest refraction, the image
lies nearer the convex lens than in the meridian of lowest
vefraction, and, hence, is much less magnified in the former
than in the latter meridian ; and here, consequently, the round
optic papilla is seen as an oval with its long axis horizontal.
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Sometimes the papilla is really of an oval shape, and not
round, and then the diagnosis is readily made by observing
that in one image it is seen as an oval, while in the other
image it is civeular. Care must be taken in the indirect
method not to hold the lens obliquely, as this would be
sufticient to make a eircular disc appear oval, the long axis of
the oval being in the direction of the axis round which the
lens is rotated. The determination of the degree of astigma-
tism can also be accomplished with the ophthalmoscope, and
will be treated of in the next chapter.

The Estimation of the Degree of Astigmatism, and
its Correction.—It is evident that, to correct astigmatism,
the ordinary spherical lenses would be of little use, for they
affect the refraction of the light passing through them equally
in every direction. We employ, therefore, what are termed
cylindrical lenses, being sections of cylinders parallel to their
axes, which refract light in one direction only—viz., that cor-
responding to their curvatures and at right angles to their
axes. The rays which pass through these lensesin a direction
corresponding to their axes ave not refracted, but pass on
without deviation as they would do through a piece of plane
glass.

Although astigmatism is nowadays almost universally
estimated by means of the ophthalmoscope or by the astig-
mdmeter (see p. 52), yet, in order to give the student a clear
iden of the matter in the simplest way, I shall here describe
a subjective method for its estimation, while its objective
estimation by aid of the ophthalmoscope will be treated of
in the next chapter. -

Simple Astigmatism.—1f, now, a case come hefore us in which
we suspect astigmatism, we place Snellen’s Sunrise (vide dia-
gram at end of book), or some such diagram, at 6 metres from
the eye —the other eye being excluded—and inquire of the
patient whether there be any line which he sees much more
distinctly than the others, and can trace farther towards the
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central point. If that be so, we know that he is emmetropic
in the meridian at right angles to that line, provided his
accommodation be at rest, and ametropic in the meridian
corresponding to that line.

In case the horizontal line below at each side be the distinct
one, the eye is emmetropic in the vertical meridian ; and pro-
bably hypermetropic in the horizontal meridian, because the
latter is generally that of least curvature. Consequently, a
convex cylindrical lens, held with its eurvature horizontally
(axis vertical) before the eye, will correct the defect. The
highest convex eylindrieal glass which gives the patient the
best possible distant vision will be the correcting glass. This
is a case of Simple Hypermetropic Astigmatism (As. H.). If
the lens required be 4 2 D Cyl. it would be As. H. 2 D ; and
m preseribing for the optician we should write « 4+ 2 D Cyl.
Ax, Vert.”

If the central vertical line be the distinet one, then em-
metropia exists in the horizontal meridian, and probably, there-
fore, myopia in the vertical meridian; and a concave eylindrical
lens held before the eye with its curvature vertical (axis hovi-
zontal) will correct the defect. The lowest concave cylindrieal
lens which gives the patient the best possible distant vision,
will be the correcting lens. This is a case of Simple Myopic
Astigmatism (As. M.). TIf the lens be — 2'5 Cyl. it would
be As. M, 25 D; and for the optician we should write,
“ — 26 D Cyl. Ax, Horiz.”

I advise the reader to make now a few experiments for
himself with cylindrical lenses, by means of which he can
produce artificial astigmatism in his own eye. If he hold a
+ 1'0 Cyl. before his eye, with its axis horizontal, it gives
a myopia of 10 D to the vertical meridian of the eye, while
the horizontal meridian remains emmetropic; and, conse-
quently, he will see the central vertical line of the diagram
distinetly, while the horizontal lines will be indistinct. By
placing a — 1:0 Cyl. with its axis vertieal before the eye, in

4
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addition to the + 1:0 Cyl., the artificial astigmatism produced
by the latter is corrected, and the whole diagram becomes
distinct. Every other kind and degree of astigmatism can
be similarly represented by lenses, and similarly corrected.
Compound Astigmatism.—If no line be very distinctly seen,
then we may commence our examination with Snellen’s Dis-
tance Test-Types, and test in the ordinary way with spherical
lenses, until we find that one which gives the best distant
vision. This we place in a spectacle frame before the eye,
H.4D and proceed, as already explained, to
ascertain the meridians of greatest
and least curvature of the cornea. It
the spherical lens be 4 4 D, and with
| it the horizontal lines in the sunrise
diagram be the most distinet, then the vertical meridian is
shown to be corrected, and the eye is probably still hyperme-

min+4+ H.1D

tropic in the horizontal meridian, and requires a + cylindrieal
lens with its axis vertical, in addition to the spherical lens,
to correct the entire defect. Suppose this eylindrieal lens be
found to be 4+ 1 D. Cyl., then the H. in the horizontal meridian
will be shown to be 5 D, and the astigmatism to be 1 D.

The latter noted down would be of little practical value,
and thereforve we prefer to write in our note-books the factors
of the Astigmatism, thus:—*H. 4 D 4 As. H.1 D Horiz.”;
or, as for the optician, ©“ 4 4 D Sph.= + 1 D Cyl. Ax. Vert.,”!
This is Compound Hypermetropic Astigmatism.

In an analogous way we examine for (‘ompound Myopic
Astigmatism, in which every meridian 1s myopie, but the
vertical more so than the others.

Mized Astigmatism.—Lastly, we come across cases in which
both concave and convex spherical lenses produce a certain
amount of improvement, but neither give full vision. Placing
then one or other before the eye in the spectacle frame, the

I The sign < indicates * combined with.”
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examination is proceeded with by aid of Snellen’s Sunrise.
We ascertain, for example, what is the lowest concave spherical
lens which will bring out one horizontal ray distinctly ; let this
be — 3 D; we have then myopia of 3 D in the vertical
meridian. Now, having removed the — lens, we find what is
the highest convex lens which will bring out one vertical line
distinetly ; let it be 4 5 D ; this indicates hypermetropia of
that amount in the horizontal meridian. We may correct
such a case in either of two ways—(a) By a Sph. — 3 D,
which will correct the vertical meridian, but will increase the
hypermetropia in the horizontal meridian by M. 3D
3 D, making it 8 D, which can then be
corrected by combining a cylindrical lens H.5D
of + 8 D, axis wvertical, with the above
spherieal lens. (b) By a spherical + 5 D,
which will correct the horizontal meridian, but will increase
the myopia in the vertical meridian to 8 D, necessitating the
combination of a — Cyl. lens of that number, with the
+ 5 D Sph. For reading, writing, ete., an over-correction
of the horizontal meridian with 4 8 D Cyl., thus rendering
the eye myopic 3 D in every meridian, and enabling the
patient to read at, or near, his far point, might be the most
suitable arrangement.

As it 1s necessary, in order to test the degree, ete., of astig-
matism accurately, that the accommodation be at rest, it is
desirable, before the examination for any of the hypermetropic
forms, to instil atropine into the eye.

Megsurement of the Degree of Astigmatism by the
Astigmometer.—This is one.of the most rapid and satisfac-
tory methods of determining both the degree of astigmatism
and the position of the meridians of greatest and least refrac-
tion. It is based on the principle of the ophthalmometer, an
?nst-rurnEnt by which Helmholtz demonstrated the changes
in the curvature of the lens during accommodation.

The cornea reflects images of objects in the same manner
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as a convex mirvor, and the smaller the radius of curvature

the smaller will the image of any given object be. It 1s
easy to calculate the radius of curvature of the cornea know-
ing the size of the object, the distance of the object from the
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cornea, and the size of the corneal image. The only diffieulty
nd it has been found

lies in the measurement of this image; a
that the best method of effecting this 1s to double the image,

by looking at it throngh a double refracting prism, and then
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to alter the strength of the -prism until the two images just
come into contact. When this has taken place, a displace-
ment equal to the size of the image has been produced. The
amount of displacement, and hence the size of the image, can
easily be calculated.

The astigmometer was first brought into practical use by
Javal and Schiotz. The instrument which is in use at the
National Eye and Ear Infirmary, and which has proved of
great service, is a modification of Javal's, made by Kagenaar
of Utrecht. In order to measure the degree of astigmatism
by it we do not require to know the radius of curvature of
the cornea, but merely to find out the difference in refractive
power between the meridians of greatest and least curvature,
and this the astigmometer enables us to do in a few seconds
without any caleulation,

It consists (Fig. 40) of a telescope p containing a double
refracting prism between the object glasses, and two reflectors
£ and [/, which are movable on an are m, which is fixed to
the telescope tube. The latter turns on its own axis, and
enables the arc to be placed in any mervidian, its position
being indicated on a graduated circle . The patient places

aqs ' R D’
Fra, 41,

his chin on the rest d and looks into the tube at 1, the eye
which is not under observation being covered by the disc e.
The surgeon then looks through the telescope at u, turns the
arc m into a horizontal position, and observes the corneal
images of the reflectors, which he gets into focus. He then
moves the reflectors until the central images just come into con-

tact ; the four images will then occupy the relative positions
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shown in Fig. 41. The arc is then rotated into the vertical
meridian, and if the curvature of the cornea be the same as
before, the central images will still appear to be in contact.
But, if the radius of curvature be smaller, the intervals « to b
and ¢’ to b’ will diminish, and consequently
the central images will overlap as in Fig. 42,
each step of &' representing a difference of 1
Dioptry. So that in this case there would be
an astigmatism of 2 D. And the greatest
Fic. 42. refraction would be in the vertical meridian.

It is generally best to begin with the arc in the horizontal
meridian. If the axes of the meridians of greatest and least
curvature ave oblique, then the images will not le in one
line, and the arc must be turned until they do so. Anindex
which moves on the circle g gives the position of the axes.
It will be seen from the above description that the astig-
mometer merely registers the amount of astigmatism, but
does mot enable us to estimate the refraction of the eye.
Moreover, it is the corneal astigmatism alone which 1is
determined, but it will be found that in the vast majority
of cases this is the only astigmatism present.

Lental Astigmatism.—Disturbances of vision due to astigma-
tism often malke their appearance for the first time at middle
age or even later, and are then apt to be mistaken for ambly-
opia. In such cases the cornea has been astigmatic all
through, but the defect has been masked by a compensating
astigmatism of the crystalline lens, produced by an unequal
acecommodative contraction of the ciliary muscle. When, now,
as life advances, the amplitude of accommodation diminishes,
the power of the ciliary musele to produce this active com-
pensatory lental astigmatism also diminishes, and finally dis-
appears ; and, consequently, the corneal astigmatism comes
to the front. Or, in astigmatic individuals the astigmatism
may alter in degree at this time of life. Under atropine, too,
astigmatism may appear, the existence of which was not
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previously known. This is fermed active, or dynamic, lental
astigmatism.

Passive, or static, lental astigmatism is due to irregularity
in the shape of the unaccommodated lens, and, as the case may
be, gives rise to disturbances of vision similar to those caused
by corneal astigmatism ; or, it increases existing corneal as-
tigmatism ; or, it more or less completely compensates the
corneal astigmatism. It has no clinical importance which
does not attach to corneal astigmatism.

IRREGULAR ASTIGMATISM.

In irregular astigmatism the refraction of the eye differs,
not only in different meridians of the eye, but even in different
parts of one and the same meridian. It is frequently due
to irregularities on the surface of the cornea, the result of
former ulcers, and also sometimes to irregular refracting
power in different parts of the crystalline lens. 1t cannot be
corrected. Its presence can be detected by the distortion
and irregular movement of the dise, when the lens is moved
during the indirect method of examining with the ophthal-
moscope, and also by the irregular shadow in retinoscopy. In
some cases there is a certain amount of regnlar astigmatism
combined with it, correction of which may improve the vision.

ANISOMETROPIA !

means a difference in the refraction of the two eyes, one
being myopic, hypermetropic, or astigmatice, while the other is
emmetropie, or ametropic in a way different from its fellow.
So long as the difference in refraction is but slight, say 1 D or
1'6 D, it is generally possible to give the correcting glass to
each eye. When the difference is considerable, it is often
impossible to fully correct each eye, because binocular vision
having never really existed, the patients are unable to tolerate
the presence of a clear image on each retina. We must then

Ya, priv.; loos, like ; pérpov, a measure.
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be content with correction of the least ametropic eye, or of that
one which has the best vision; or, we may partially correct
the most ametropic, and fully correct the least ametropic eye.
Each such case must be dealt with as it permits.

ANOMALIES OF ACCOMMODATION.

PRESBYOPIA.

This is a diminution in the amplitude of accommodation,
which commences at an early age, and is due solely to natural
changes taking place slowly in the crystalline lens. It might
not, therefore, strictly speaking, be considered as an anomaly.
The power of accommodation commences to diminish in early
childhood, the near point beginning then to recede from
the eye. Donders it was who first discovered this fact, and
ascertained the laws which govern the progressive decrease
of accommodative power. He designed the accompanying
diagram (Fig. 43), which illustrates the decrease from the
tenth year of age, and indicates the amplitude of accom-
modation at different ages.

The numbers along the upper horizontal line refer to the
ages, those along the left-hand perpendicular line to the
dioptries. The curve r » shows the refraction of the eye when
in a state of rest. This is unchanged until the 55th year,
when it begins to diminish ; the emmetropic eye then becoming
hypermetropic, the hypermetropic eye more hypermetropic,
and the myopic eye less myopic. The curve p p shows the
positive refracting power of the eye, corresponding to the
punctum proximum, and its gradual diminution as life ad-
vances ; and how, at the age of 65, it becomes even less than
the minimum refraction in former years. The two curves
meet at the age of 73, and then all power of accommodation
ceases. The number of dioptries included between the two
curves on the vertical line corresponding to any given age
represent the amplitude of accommodation at that age—e.g.,
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at 30 years of age the amplitudeis 7 D ; at 50 years itisonly
9:5 D. The amplitude of accommodation is the same at the
same age in all forms of ametropia, as well as in emmetropia.

The cause of presbyopia lies chiefly in a progressive change
in the crystalline lens, which becomes less elastic, and more
homogeneous in its different layers, and refracts light less
strongly than before. In more advanced life diminished
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energy of the ciliary muscle probably becomes a second
factor in the production of presbyopia.

The near point gradually recedes from the eye, until it
reaches a distance beyond that at which the person usually
reads, writes, sews, etc. Employments of this kind then
become difficult, because the retinal images are too small to
be clearly discerned, owing to the increased distance at
which the work must be held from the eye; and, in order
to make up for this smallness of the images, the individual
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is often seen to improve their brilliancy by procuring
stronger light.

Preshyopia is usually said to be present when the near
point lies ab move than 22 cm. from the eye, and we correct
it by giving such a convex glass for reading, ete., as will
bring the near point back to 22 em. Now, in order to see
at that distance, a positive refracting power (p) of (322 =
4'5 D is necessary ; and, if the eye have not so much positive
refraction, a convex glass must be given to it of such power
as will bring p up to 45 D; and this lens is the measure
of the presbyopia. At the age of 40 (vide Donder’s
diagram, Fig. 43) the eye possesses a positive refraction
of just 4'5 D; and, therefore, from this age presbyopia
(mpéaBus* @) is said to commence in emmetropic eyes, The
presbyopia, then, is equal to the difference between the posi-
tive refracting power possessed by the eyeand 45 D, and the
aumber thus found is the correcting glass for the presbyopia.

It is important for the patient’s comfort that in prescribing
glasses for presbyopia, if there be any hypermetropic astigma-
tism present, it should be corrected by the suitable+-cylinder
lens added to the spherical glasses.

The following table indicates the presbyopia of the em-
metropic eye :—

Age, p, required. . existing, Presbyopia. |
| 40 45 45 0] |
45 45 35 10 \
50 4:5 2:5 . 240
55 &5 15 30" 7]
60 45 [ 05 4-0
6o 45 025 4-25
' 70 45 - 10 55
75 45 - 175 6-25
80 4:5 -2 70 |

It is hardly necessary to point out that presbyopia comes

1 An old man.
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on at a much earlier age in hypermetropes than in emmetropes;
while in myopes its advent is postponed; or, in the higher
degrees of myopia, it may not come on at all. The hyper-
metrope of 3 D would be preshyopic at the age of 27 ; because,
in order to avrive at the 4:5 D of positive refraction required,
he must have an amplitude of accommodation of (3 D445 D)
75 D, and this he has only up to that age (vide Fig. 43).

The myope of 45 D can get along until something over 60
years of age without any glass for reading (wide above Table).
At 65, if he were emmetropic, he would have presbyopia of
4-25; consequently, he willnow require a 4 glassof only 0.25 D.

Presbyopia must nob be mistaken for slight paralysis of
accommodation. They are distinguished by the fact that, in
the former, the amplitude of accommodation corresponds to
the age of the patient as given in Donder’s table,

PArRALYSIS 0F ACCOMMODATION.

This may be partial or complete, and one or both eyes may
be affected. It is usually combined with paralysis of the
sphincter iridis (mydriasis), and the condition is then called
ophthalmoplegia interna ; but it is also seen without paralysis
of the sphincter, and either alone or with paralysis of some
of the orbital muscles supplied by the third pair—ravely with
paralysis of the external rectus.

The Symptoms are similar to those of presbyopia, and give
inconvenience to the patient according to the state of his
refraction. If he be emmetropic, his distant vision continues
good, while his vision for near work is much impeded. If he
be hypermetropic, as he requires his accommodation for distant
objects, vision for distance is interfered with, and, still more so,
vision for near objects. If he be myopie, vision is less aftected
than in either of the other forms of refraction ; indeed, if he
be very near-sighted, being able to see near objects at his far
point, he may suffer little or no inconvenience.

Micropsia is a common gymptom in cases of partial paralysis
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of accommodation, and is due to the fact that, while the
retinal image is unaltered in size, the great eflort of the
defective accommodation gives the sensation of the object
being much neaver to the eye than it really is.

('awses.—The most common cause of paralysis of accom-
modation is the action of atropine; but it is also the result
of, or is attendant upon, various diseases. 1t is one of the
symptoms of paralysis of the third nerve ; it may he due to
exposure to cold ; or it may depend upon syphilis, syphilitic
periostitis at the sphenoidal fissure, syphilitic gumma, or
syphilitic inflammation of the nerve itself.

In cases of double paralysis of accommodation a central
cause must often be looked for. Paralysis of accommodation
and mydriasis ave sometimes forerunners, by many years, of
serious mental derangement.

Diphtheria is a frequent cause of paralysis of accommoda-
tion, usually without, but sometimes with, mydriasis. The
onset occurs most commonly some weeks after the throat
affection, which need not have been of a severe character.
Indeed, the faucial attack may have had no apparent diph-
theritic character, and may have been so slight as almost to
have escaped the notice of the patient. The lesion in these
cases is probably a nuclear one, and the evidence points to
miliary extravasations of blood in the floor of the fourth
ventricle ; but there are those who hold that the paralysis
is due to a poison, that it is a toxic paralysis.

During the recent epidemics of influenza (la  grippe)
cases of paralysis of accommodation were recorded, occurring
come of them during the acute stage and others during
convalescence. They all recovered except one, which seems
to have gone on to bulbar paralysis.'

Paralysis of accommodation in middle life may be due to
diabetes, and should make us suspicious of the presence of
this disease.

| Uhthoff in Deutsehe Med. Wochensehr., Xo. 10, 1890,

N e W
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Blows on the eye are apt to cause paralysis of accommoda-
tion, usually with mydriasis.

The Treatment depends, of course, upon the cause of the
paralysis. The instillation of a 17% solution of sulphate of
eserine, or of muriate of pilocarpine, may be employed in all
cases, and will at least produce temporary improvement of
sight ; but it can hardly be said to assist in the cure, except
perhaps in slight diphtherial cases. Todide of potassium,
and mercury, ave indicated in syphilitic cases ; and iodide of
potassium, and salicylate of sodium, in rheumatic cases. The
prognosis in these cases must be very guarded, as it often
happens that recovery does mot take place. ~Where cure
does not result, the patient may be enabled to make better
use of his eye, or eyes, by means of a convex glass, or
spectacles ; but, in this matter, each case must be dealt with
for itself—no general rule can be laid down.

In diphtheritic cases a general tonic treatment, especially
iron, is indicated; and here the prognosis iz invariably
favourable.

A CCOMMODATIVE ASTHENOPTA

has been already treated of under the head of Hypermetropia
(p. 32).
SPASM OF ACCOMMODATION.

Spasm, or cramp, of accommodation in connection with
hypermetropia and myopia has already been referred to. A
few cases of acute spasm of accommodation have been re-
ported.! Occurring in an emmetropic or slightly hypermetropic
eye, such a spasm produces apparent myopia. In some of the
cases there was no assignable cause for the spasm, in some
it was due to overwork, and in one to trauma of the cornea.
The treatment is a lengthened course of atropine loeally.

"' A. v, Graefe, Arehiv f. Ophthal., vol. ii, pt. 2, p. 308; Liebreich,
Areliv f. Ophthal., vol. iii., pt. 1, p. 259; C. E. Fitzgerard, Trans.
Ophthal. See., vol, v, p. 311.



CHAPTER III.
THE OPHTHALMOSCOPE.

ArraovcH the dioptric media of an eye be perfectly clear and
normal, yet no detail of its fundus can be discerned by the
unaided eye of an observer who looks through the pupil, the
latter beine for him merely a dark opening. The reason of
this is, that these dioptric media are composed of a system of

convex lenses. To explain :—Suppose the inside of a small

Fig., 44.

box (vide Fig. 14) to be blackened, and on its floor some
printed letters fastened, and a hole cut in the lid, which is
then replaced : it will be found that, by aid of a lighted
eandle and with a little experimentation, the letters may be
rend through the aperture. The rays passing from the
light L into the box through the aperture illuminate the
opposite suriace, and from this surface the rays a, h, and
others, pass out again through the opening, and some of them
fall into the observer's eye at &.
3ut if, in order to make this box represent an eye more
aceurately, we place a convex lens immediately within the
aperture, the course of the rays ‘2 altered. All the rays
G2
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passing into the box (Fig. 45) from L are brought to a focus
on its opposite side at m by the convex lens n ; and, according
to the optical law of conjugate foei, all the rays passing out
from the box meet again at the source of light L, and hence
none of them can be received by the eye (a) of the observer,

nor can this eye be placed in any position where it could

catch any of these rays; for,if it be placed anywhere between
the aperture and Z, it would cut off the light passing from Z
into the box.

Helmholtz's Ophthalmoscope.—1f the eye of the observer could
itself be made the source of light, the diffienlty would be

solved ; and, practically, this is what Helmholtz accomplished

with his HE?]][]IF‘I].'II'[[:-:—JK_‘,{']IH] in the year BEL Mhcinatrnment ba

mvented was composed of a number of small plates of glass,
0 (Fig. 46), from which light from Z was reflected into the
eye &, and thus the fundus of the latter illuminated. From
i rays pass back again by the same course to the ophthal
moscope, some being reflected back to 7 : but gome, passing

throngh the ophthalmoscope, and falling into the observer's
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eye placed close behind the instrument at «, form in it an
image of m,

Modern Ophthalmoscope.— For the original ophthalmoscope
of Helmholtz a concave mirror of 20 em. focal length with
a central opening has been substituted. This mirror O (Fig.
47) throws convergent rays into the eye I ; and these, being
made more convergent by the refracting media, cross in the
vitreous humour, and light up part (a b) of the fundus.
From every point of this illuminated surface rays are
reflected back again out of the eye. If the latter be emme-
tropic, the rays from any one point become parallel on leaving

it ; and some of these parallel rays, passing through the

Fig. 47.

aperture (c) of the ophthalmoscope, fall into the observer’s
eye, and, if it be emmetropic, are brought to a focus on its
retina ; the rays from m at m’, those from @ at @, and those
from y at %' ; and thus an image of the part @ m ¥ s formed
on the observer’'s retina.

The foregoing method of examining with the ophthalmo-
scope is called The Direct Method, or the Examination
of the Upright Image., By it the various parts of the
fundns are seen in their natural positions, but much enlarged
(about 15 diameters in the emmetropic eye); and 1t i8, con-
sequently, very valuable for examining minute details.

[t is necessary for this method that the surgeon should

approach his eye as close as possible to the eye under
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examination, in order to receive as much of the light coming
out of it as possible.

It is also necessary for this method that the accommodation
both of the surgeon’s and of the patient’s eye be at rest, as
otherwise the rays coming from the latter cannot form an image
on the retina of the former, at least if both be emmetropic.

If the patient exert his accommodation, the rays will, on
leaving his eye, become convergent, instead of parallel, and,
falling into the surgeon’s eye, will be brought to a focus in
front of his retina. If the surgeon exert his accommodation,
the parallel rays from the patient’s eye will likewise, on falling
into his, the surgeon’s eye, be brought to a focus in front of
his retina. And if both patient and surgeon accommodate,
the focus of the rays from the patient’s fundus oculi will, of
course, lie still farther in front of the surgeon’s retina. The
patient’s accommodation can be relaxed by making him gaze
at the black wall behind the surgeon’s head, or his accom-
modation may be paralysed with atropine. But atropine
should never be used unless absolutely necessary, owing to
the inconvenience it causes the patient.

Voluntary relaxation of the accommodation on the part of
the surgeon is often a matter of much difficulty to beginners.
The ciliary muscle, not being a voluntary muscle, is not under
our direct control, and can be influenced only in a secondary
way through the convergence of the optic axes ; for this con-
vergence is regulated by voluntary muscles (the internal and
external recti), and is intimately associated with the effort of
accommodation. With parallel optic axes our accommodation
is relaxed ; therefore, when we want to relax our accommoda-
tion, we produce parallelism of our optic axes. This sounds
easy enough ; yet, when the beginner approaches his eye close
up to that of his patient, the knowledge that he is so close
to the object he wishes to see renders the accomplishment of

bhis parallelism and relaxation of accommodation very diffi-
cult to many.

]
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It is not easy to teach another person how to relax his
accommodation, but the following hint may be of use. Take
a printed page, and hold it at the ordinary reading distance,
so that the type may be clearly seen ; then gaze vacantly at
it, so that the type may become indistinct. The accommoda-
tion is now relaxed, and the act is accompanied by a peculiar
sensation in the eyes. When examining in the erect image,
cause this same sensation to take place ; and it may be assisted
if, with the eye which is not in use, the black wall behind the
patient’s head be gazed at.

The Indirect Method, or The Examination of the
Inverted Image, 18 i‘.l‘l']pl{):-r't:[l in order to obtaln a more
aeneral view of the fundus than the direct method admits of.

F1G. 435.

[n addition to the ophthalmoscope,a convex glass (/, Fig. 48)
of about 14 D is here used. The latter is held about 10 em.
from the eye (%) under examination, while the observer throws
the light through it into the eye. In passing through the lens
the rays are made convergent, and this convergence is increased
by the refracting media, so that the rays cross in the vitreous
humour, and light up a portion of the fundus oeuli. From any
points @ and b of this illuminated place pencils of rays pass out
again from the eye,and, becoming parallel, passthroughthe lens,

)

and are united by it at «’ " ; and thus a real inverted image is
formed of the part a b, which image may be seen by the observer

whose eye is placed behind (). The stronger the lens {, the more
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convergent must rays from the examined eye be made; and, con-
sequently, the closer must ¢’ 4" be to each other, and the smaller
and brighter must be the image formed. The weaker the lens
l,the larger and less brilliant is the image, and the less annoying
to the surgeon are the reflexes from the surfaces of the lens,

In examining by the indirect method, the observer first
places the upper edge of the ophthalmoscope to his right
supra-orbital margin, and, taking care that he is looking
through the central opening of the mirror, he reflects the
light of the lamp into the patient’s eye at a distance of about
00 em. A red glare from the fundus will then be seen in the
pupil. Keeping the pupil illuminated, the convex 14 D, Leld
between the forefinger and thumb of the surgeon’s left hand,
is brought up in front of the patient’s eye, and kept there in
the perpendicular position ; the surgeon steadying this hand
with the tip of the little finger on the patient’s forehead.
The convex glass is now removed just far enough from the
patient’s eye to cause the margin of the pupil to disappear
out of the surgeon’s field of vision. The observer then ceases
to look into the eye, and fixes his gaze on the convex glass,
when the inverted image of the fundus should at once become
visible—and will seem to be situated in the convex lens,
although it really is in the air somewhat this side of the lens.

Fig. 49.

The diagram (Fig. 49) serves to illustrate the effect of
inversion of the image.
The left eye is seen in the upright image in the left-hand
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picture, while the same eye is seen in the inverted image in
the right-hand picture. In the diagram the two images are
of the same size, for the sake of convenience; although, of
course, in reality the upright image is much larger than the
inverted image. Moreover, it should not be supposed that
nearly the whole fundus oculi, as here represented, can be
taken in at one view with the ophthalmoscope. The portion
visible with the ophthalmoscope at one moment, even in the
inverted image, is small; so that 1t 1s necessary to examine
the different regions in detail, in order to becomie acquainted
with their condition.

The reflex from the snrface of the cornea gives a good deal
of annoyance to every beginner. It cannot be done away
with ; but, as it moves in the opposite direction to a motion
of the object lens, it is possible to see past it. The reflections
from the convex object-lens are also extremely annoying, but
may be removed to a great extent from the line of sight by a
slight rotation of the lens on its axis. If a very high convex
lens, say + 20 D, be used, the reflections from it are more
disturbing than from a lower number, say + 14 D.

To examine The Optic Nerve, the surgeon sits in front of the
patient, and directs him to turn his eye somewhat to the nasal
side, and slightly upwaxrds ; because the papilla is situated
about 15° to the inner side of the posterior pole ot the eye,
and about 3° above it. Fov instance, if the left eye be
examined, the patient is to direct his gaze, without turning
his head, to the right and a little upwards, say towards the
surgeon’s left ear. It is well always to seek out the optic
papilla in the first instance, not only because it is so importa nt
a part of the fundus oculi, but also because, examining from it
towards the periphery, we are the better able to determine
the locality of any pathological alteration.

Should the patient not direct his gaze in such a way as to
enable the surgeon to see the optic papilla, or other desired
region, it may be brought into view either by a motion of the

il o .
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surgeon’s head in the opposite direction, or by a motion of the
convex lens in the same direction, or by a combination of both
these manceuvres.

The Macula Lutea should then be examined. It may be
seen by directing the patient to look straight at the hole of
the ophthalmoscopic mirror, for it will then correspond with
the macula lutea of the observer’s eye. It is more readily
seen in the inverted than in the upright image; but its
examination is often very difficult, owing to contraction of the
pupil produced by the strong light falling on so sensitive a
portion of the retina, and by the reflections from the surfaces
of the cornea and crystalline lens, which fill the area of this
contracted pupil. It is, therefore, a better plan to direct the
patient to look somewhat to the side of the eye under examina-
tion—e.g., to the right side of the observer’s forehead, if the
right eye be under examination, and then by motions of the
convex lens to bring the macula lutea into view.

After this The Periphery of the Fundus in every direction is
to be examined by making the patient look upwards, down-
wards, to the right, to the left, ete.

EsrimaTioNn oF ™aE REFRACTION BY AID 0oF THE
OPHTHALMOSCOPE.

From what has been said with reference to the Direct
Method of ophthalmoscopic examination, it will have become
evident that this method affords a means for determining the
refraction of the eye.

At a little distance from the observed eye into which light
from the ophthalmoscopic mirror is thrown, the surgeon will
be able to see some of the details of the fundus, if it be either
myopic or hypermetropic ; but if it be emmetropic he will be
unable to do so. The reason for this is that in myopia the
rays coming out of the eye form an inverted image at the far
point of the eye in the air, and this image can be seen by the
observer who accommodates his eye for that point. In hyper-
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metropia the rays coming out divergently from the eye pass
into the observer’s eye, and, by an effort of accommodation on
his part, he will see an upright image of the portion of the
patient’s fundus oculi from which they come. DBut in emme-
tropia, inasmuch as the rays come out pa rallel, those from any
two points (m, n, Fig. 50) at a short distance from each other
in the fundus, on emerging from the eye, diverge quickly from
each other, and the observer a little way off (at 4) receives
none of them into his eyes, or obtains enly an indistinet image,
or red glare. If he go very close to the eye he can see details.

If, on the observer moving his head from side to side, the

vessels, ete., of the observed fundus move with him, the case
is one of hypermetropia, because the image is an erect one,
which is situated behind the plane of the pupil to which it 1s
referred. If the vessels, etc., move in the opposite direction
to that of the observer's head, the observed eye is myopic,
because there the image is inverted, and in front of the pupil.

For the quantitative determination of ametropia a refrac-
tion ophthalmoscope 18 required. This instrument provides
n number of convex and concave lenses, capable of being
brought into position behind the sight-hole in rapid succession
by a simple mechanisin,

It is necessary, in the first ingtance, that the surgeon be

aware of the nature of hig own refraction.
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If the Surgeon be Emmetropic, he can see the fundus oculi of
an emmetrope in the upright image without any lens, pro-
vided he go close enough ; as the parallel rays coming from
the examined eye will be focussed on his retina, because his
eye is adapted for parallel rays.

In order to see the fundus oculi of a hypermetrope, without
any effort of accommodation, he must place such a convex lens
behind his ophthalmoescope as will render the divergent rays
coming from the patient’s eye parallel, before they pass into
his eye. This lens is the measure of the patient’s hyperme-
tropia, because it shows how many dioptries the eye wants
of being emmetropic; or, in other words, so that the rays
coming from it may be made parallel. The lens which makes
the divergent rays coming from the patient’s retina parallel
would also give to parallel rays passing into the eye such
convergence that they would meet on the retina—i.e., it would
correct the hypermetropia.

The emmetropic surgeon can, of course, see the fundus oculi
of a hypermetrope by the direct method without the correcting
glass, if he use his accommodation to overcome the divergence
of the rays, and this is usually the case in the lower degrees
of hypermetropia. The surgeon generally relaxes his accom-
modation according as he substitutes convex lenses for it, until
he reaches the strongest lens with which he can distinctly see
the fundus. This is the correcting lens.

To see the fundus oculi of a myope, the emmetropic surgeon
must place a concave glass behind his ophthalmoscope, in order
that the convergent rays coming from the observed eye may
be made parallel, before they pass into his eye ; and the lowest
concave lens which enables him to see the fundus oculi is the
measure of the myopia, as showing by how many dioptries it
is in excess of emmetropia.

The emmetropic surgeon cannot possibly see the fundus
oculi of a myope without the correcting glass, as the rays are
brought to a focus in front of his vetina, and if he use his
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accommodation he merely makes them still more convergent.
But, by means of an effort of his accommodation, he can see
the myopic fundus with a lens which over-corrects the myopia,
and hence the importance of selecting the weakesi concave
glass with which the fundus is distinctly seen,

If the surgeon be ametropic, he may either correct his
ametropia by wearing the suitable lens, and then proceed as
though he were emmetropic; or else, and which is perhaps
the better plan, he may add or subtract the amount of his
ametropia from that of his patient’s. For example :—

The Hypermetropic Surgeon of, say 3 D, requives a + lens
of 3 D in order to see an emmetropic fundus oculi, this lens
going altogether to correct his own defect. 1If, in order to
examine the fundus of another eye, he require a + lens of
6 D, the examined eye must be hypermetropic 3 D, the other
3 D going to correct the surgeon’s H. If he be able to
see the fundus oculi under observation without any lens, it
shows that the eye has an excess of refraction corresponding
to the want of refraction in his own eye—that is to say,
it is myopic 3 D. If he require a concave 2 D, his want
of refraction—his hypermetropia—is not enough by that
number of dioptries, and he has to do with an eye which is
myopic 5 D (3 D + 2 D). Again, if he can see the fundus
distinetly with a 4 lens, say + 10, which is less than his
own correcting glass, this shows that the eye he is examining
is myopie, but myopic to a lesser degree—in this instance by
] D—than he himself is hypermetropie, and the examined
eye here would be M. 2:0 D (i.e., 30 — 1:0).

If the Surgeon be Myopic, say 2 D, he requires a — 2 D to
see the fundus of an emmetropic eye, this lens going wholly
to correct his own ametropia. If he see the fundus with a —
7 D, the examined eye has M. b D, because 2 D has been used
in correcting the surgeon’s M. If he be able to see a fundus
without any lens, the patient has H. 2 D, the want of refraction
in the latter’s eye compensating exactly for the excess of
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vefraction in the surgeon’s eye. If he find it necessary to use
a + lens of 7 D, it will indicate that his excess of refraction
is not able to make up for the defect of refraction in his
patient’s eye, and that the latterhas H. = 9 D (2 D + 7 D).
If he have to use a — lens, say — 1'0, which is less than his
own correcting glass, this shows that the eye he is examining
is hypermetropic to a lesser degree—in this instance by
1'0 D—than he himself is myopic, and the hypermetropia
here would be 1:0 D (i.e, 2:0 — 1-0).

The Existence and Degree of Astigmatismn may be Determaned
with the Ophthalmoscope.—We know that astigmatism is present,
if, in the upright image, we see the upper and lower margins
of the disc and the horizontal vessels well defined, while the
lateral margins and the vertical vessels are blurred, or wice
versd. Again, we know that astigmatism is present, if, in com-
parving the shape of the optic disc in the upright and inverted
images, we find it to be an oval with its long axis perpendicular
in the former, and with its long axis horizontal in the latter,
showing that the refracting media are more powerful in the
vertical than in the horizontal meridian.

We may ascertain the kind and degree of astigmatism as
follows:—1f, in the upright image with relaxed accommodation,
we can see the retinal vessels in one meridian distinetly, while
in order to see those in the opposite meridian a concave or
convex lens behind the ophthalmoscope is required, we know
that the case is one of simple myopic or hypermetropic astigma-
tism ; the emmetropic meridian being that at right angles to
the vessels ! seen without any lens, and the number of the lens
indicating the amount of ametropia in the other meridian.

If, in the two principal meridians, two concave lenses or
two convex lenses of different strength be required, we have
to deal with a case of compound astigmatism, myopic or
hypermetropic ; the greatest error of refraction being in the

' The vessels may be regarded as lines, and the explanation given on
pp- 45 and 46 applies to them also,
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meridian at right angles to that one, the vessels of which are
made distinet by the strongest lens.

If a concave lens be required to bring into distinet view the
vessels in one meridian, while a convex lens is required for
the opposite meridian, the case is one of mixed astigmatism.
Myopia exists in the meridian at right angles to that in which
the vessels are brought into view by the concave lens, and
hypermetropia exists in the opposite meridian.

I would again impress upon the reader the absolute necessity
of thoroughly relaxing his accommodation in all examinations
in the upright image. Paralysis of the patient’s accommoda-
tion with atropine is necessary in most cases, where accuracy
in the determination of the refraction with the ophthalmo-
scope is required, and can hardly be dene without in cases
of hypermetropia and of hypermetropic astigmatism, owing to
the cramp of accommodation which is almost always present.

REriNoscory.

Another and very useful method for determining the re-
fraction by the ophthalmoscope is termed The Shadow Test,
or Retinoscopy. The appearances upon which this method
depends are due to the play of light, reflected from the mirror,
on the fundus oculi. Either a concave or a plane ophthal-
moscopic mirror may be employed. I invariably use a plane
mirror ; but, as I believe the majority of ophthalmologists
still use the concave mirror in retinoscopy, I shall describe
the theory and use of the method by its aid, and then that
by aid of the plane mirror will be readily understood.

If the rays from a light (Z, Fig. 51) be reflected from The
Concave Mirror (m) of an ophthalmoscope, they cross at a
certain point (4), and form there an inverted image of the
flame, and then diverge again. If these diverging rays be
made to pass through a convex lens (B) placed at such a
distance in front of a screen (£) that the rays meet at a focus
on the latter, a very small and brilliant upright image (0)
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of the flame is there formed, surrounded by a deep shadow.
If the screen be moved slightly towards the lens (to /), so
that the focus of the rays would lie behind it, or if it be
removed slightly away from the lens (to M), so that the focus
come to lie in front of it, the brilliancy of the image on the
screen and the intensity of the surrounding shadow are
reduced. Because, in each instance, a cirele of diffusion, and
not an accurate image, is formed on the screen, and the
farther the focus of the pencil of rays is situated from the

screen in either direction, the weaker does the image become,

and the more ill-defined the shadow.

If the mirror be rotated in various directions, the illumi-
nated part' and the shadow are seen—care being taken to
look at the screen directly, and not through the lens—to move
on the screen in the opposite direction to the motion of the

mirror. For example, if the position =" (Fig. 51) be given to

EY]

' #“The area of light,” “ the image,” “ the illuminated area, or part " of

the fundus, and * the illumination,” are different terms for one and the
same thing. *“The shadow ” or “shade” refers merely to the margin of
the illuminated area—i.e., where the illumination ceases, and darkness
begins ; it does not mean that the shadow of any object is thrown on
he fondus oculi. When we speak of the motion of the shadow, we
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the mirror, the path of the rays reflected from it is shown by
the dotted lines, and the image of O is moved to O, This
will also be the case if the screen be at X or at M. These
three positions of the screen may be supposed to represent
emmetropia (#), hypermetropia (1), and myopia (M). Fig. 5l
more particularly illustrates the motion of the light and shade
in # and H only, while Fig. 52 demonstrates that in /.

In the eye, in like manner, the area of light and shade in
the pupil moves against the motion of the mirror. Now, we

cannot, of course, see the real motion on the retina directly,

Fig. 62.

but only through the dioptric media, and they will influence the
apparent motion according to the condition of the refraction.

In emmetropia and in hypermetropia the rays coming out
of the observed eye are parallel and divergent, respectively ;

and, consequently, an upright 1mage being formed by them

mean that the margin of the illuminated area, or boundary-line between
iluminated and non-illuminated area, moves along with the illuminated
area in response to the motion of the mirror. It is easier to learn how
the illuminated area moves by watching the margin of the shadow
(which comes across the pupil from behind the iris like a revolving
<hutter across a shop window), and hence we have come to talk always
of the motion of the shadow, and not of the motion of the illuminated

Parti
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in the observer's eye, the true motion given by the mirror
is perceived.

In myopia, at least in all cases of more than 1 D, the ob-
server does not see an upright image of the flame on the fundus
of the observed eye, but a real inverted aerial image formed
between his mirror and the unobserved eye. The reason of this
is, that the rays coming out of the patient’s eye are convergent,
and meet at a focus, which is the far point of the eye, and form
there an inverted image of the object from which they come,
and which, in this instance, is an upright image of the flame
(the illuminated area). When, therefore, the upright image
on the fundus moves against the mirror, the inverted image
(which the observer sees) moves in the opposite direction—i.e.,
with the mirror. For example, if in Fig. 52 we suppose «
to be the position of the image on the fundus of a myopic
eye, and @ the position of its real inverted aerial image, a
motion of the mirror to ' (the rays reflected from m' are
omitted, in order to avoid confusion in the diagram) throws the
image of @ to a/, as already explained, but the inverted aerial
image of &' is formed at a"—7.e., it seems to have moved with
the mirror.

In myopia alone, then, does the image move with the mirror ;
while in emmetropia and hypermetropia it moves against the
mirror, In low myopia (1 D and less), as will just now be
seen, the image also moves against the mirror.

From what has been said, it is evident that the higher the
ametropia (the farther from the sereen, in Fig. 51, the focus of
the rays) the larger and feebler the illumination becomes (i.e.,
the greater the circles of diffusion), and the more crescentic
the margin of the shadow, because it is the margin of a cirele
of diffusion.

Again, the extent of the motion of the image, and its rate,
are in inverse proportion to the degree of the ametropia. Thus,
if Fig. b3 represents a myopic eye, whose far point is situated
at ¢, a motion of the mirror to m' may be supposed to throw



it DISEASES OF THE FYK, [CHAP. III.

the illuminated part to «/, and then «* will move to . But,
if the myopia be of less degree, so that the far point is at a”,
the same motion of the mirror will throw « to a*, and the
distance between these two latter points is evidently much

greater than that between a’ and «*. In a hypermetropic

Frc. 53.

eye (Fig. 54) the image may be supposed to be formed at «,
and a motion of the mirror to ' will throw it to @' ; while in
a higher degree ot .11}']}&'[‘!Ilt'f.l'{1|3{:1 it would be formed at b,
and the same motion of the mirror would throw it to 4. The
distance between b and 3’ is much greater than that between

a and a.

Fic.. Hd.

[n practising retinoscopy with the concave mirror the

surgeon sits 120 m. in front of the patient. The eye to
be examined is shaded from the direct rays of the lamp, if
the latter be placed beside the patient ; but a better plan 1s

to have the light above his head. The focus of the mirror
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should be 22 em., and any error of refraction of the surgeon
is to be corrected. The light is then thrown into the eye at
an angle of about 15° with its axis of vision, so that, if the
pupil be not under the influence of atropine, the macula lutea
may be avoided. In children, and when the pupil is very
small, it is advisable to dilate it with atropine, and then the
region of the macula lutea may be utilised. When now the
ophthalmoscope is rotated in different directions, motions of the
light and shade on the fundus oculi are seen in the pupillary
area. The surgeon directs his attention to the edge of the
shadow rather than to the illuminated part, for its motion is
more easily appreciated. If the edge of the shadow move
with the motion of the mirror, myopia is present ; if it move
against the mirror, emmetropia, hypermetropia, or myopia of
1 D or less, is present.

The reason why the motion is against the mirror in eases
of M. 1D and less is, that the surgeon being seated only 1:20 m.
from the eye he is examining, if that eye have a myopia of
1 D, its far point is so close to his eye that he cannot clearly
observe the image there formed ; but if the myopia be of even
slighter degree, the image will be formed behind the surgeon’s
head, and he gets a shadow moving against the motion of his
mirror, because the image he then sees is the upright one of
the patient’s fundus oculi and not the inverted aerial image.

We proceed as follows :—A trial spectacle-frame is put on
the patient’s face. If the shadow move with the mirror, we
know at once the eye is myopic. To find the degree of myopia,
the surgeon puts a low concave-glass, say — 1 D, into the
frame ; and, if the shadow still move with the mirror, he
puts in a higher number, say — 1:5 D, and so on, until he
comes to a glass which makes the image move against the
mirror. If this be — 3 D, the myopia is 3 D. It might be
supposed, as the shadow now moves against the mirror, that
this glass over-corrects the myopia, but this is not so ; because,
as already explained, when the myopia is very low, the image
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is formed close to the surgeon’s eye, or behind his head, and
he consequently gets a shadow moving against the mirror,
although low myopia, and not emmetropia, is present. Conse-
quently, — 05 D or — 1 D has to be added on to the lens,
which gives the effect of mo distinct shadow ; or rather, by
the above plan, it is not deducted from the lowest lens, which
makes the shadow move against the mirror.

If the shadow move against the mirror, we have to de-
termine whether the eye be emmetropic, hypermetropic, or
slightly myopic. Should the illumination be bright, and the
shadow well defined, the eye is emmetropic, or not far removed
from it ; and, if the shadow be ill defined and crescentic, we
may feel sure the eye is highly hypermetropic. We first put
on + 1 D, and, if the motion be still against the mirror, the
case is one of hypermetropia, and higher numbers are at once
proceeded with, until that one is reached which causes the
shadow to move with the mirror. The measure of the hyper-
metropia is 1 D less than the glass so found, for it bas
evidently over-corrected the defect.

If, however, on putting on -+ 1 D we find the shadow to
move with the mirror, we change it for + 0-5 D ; and, if
«till the motion be with the mirror, the eye is, beyond doubt,
slightly myopic, — 09 D or so. But, if with + 1 D the
shadow move with the mirror, while with + 0-5 it continue
to move against it, the eye 1s emmetropic.

It may be found that in two opposite meridians there is a
difference in the motion of the shadow, and this leads us to
diagnose the presence of astigmatism. When the difference is
one merely of rapidity of motion, or of intensity of illumina-
tion and shadow, we know that we have to deal with either
simple or compound astigmatism. But if in the two meridians
there be a difference in the direction of the motion, then it is
o case of mixed astigmatism. The best method for ascertain-
ing the degree of astigmatism and its correcting glass is to
correct each of the principal meridians separately with spherical
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lenses. In compound astigmatism the difference between the
two lenses found indicates the degree of astigmatism, and also
the eylindrical lens, which, combined with the correcting
spherical lens for the least ametropic meridian, is required to
neutralise the defect. In mixed astigmatism the addition of
the two numbers gives the cylindrical lens, while one or other
of them, usually the + D, is used as the spherical lens.

With 7%e Plane Mirror the source of illumination of the
observed eye is not a real inverted image of the light, as in
the case of the concave mirror, but a virtual upright image
behind the mirror ; and, as this image moves in the opposite
direction to the motion of the mirror, the motion of its
illumination on the fundus of the patient’s eye must be wit/
the mirror in all cases, and not against it, as in using the
concave mirror. '

With the plane mirror, therefore, the shadow is seen to
move with the motion of the mirror in H. and E. But in M.
it seems to move against the motion of the mirror, for what
we here see 1s an inverted image of the fundus situated at
the far point of the eye. If the myopia be high, this inverted
image will be close to the eye; if low, it will be far away
from it. In using the plane mirror it is important to re-
member this point, because, if the observer g0 nearer to a
myopic eye than its far point, he will not obtain a myopic
motion, but one which is the same as that in E. or H. Con-
sequently, in using the plane mirror, the rule is to go as
far from the eye under examination as possible. If at the
beginning the surgeon retire a little more than 2 metres from
the eye, and there obtain a with-motion, he at once knows
that the eye is not myopic 0-5 D ; or, if he stand a little more
than 4 metres away, and obtain the same motion, he knows
there is not a myopia of even 0:25 D present. If the myopia
be high, he will be able to begin close to the patient, but
must gradually retire from the eye as he increases the
number of the concave glass put up—for the far point is

6
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thereby moved farther off—in order that he may not think
he has corrected the myopia before he really has done so.
Again, if at every distance the motion be with the mirror,
the surgeon has to decide whether this indicate ¥. or H.
He does this by patting a low lens, say + 0-25, before the
patient’s eye, and if then, standing at a distance of 4 metres,
the motion be altered by this glass to one against the mirror,
he knows that the eye has mot a hypermetropia of 0-25 D,
consequently that it 1s emmetropic ; but if this lens do not
ot that distance cause a change in the motion of the shadow
as originally obtained, the eye must be hypermetropic to
at least the extent of 025 D ; and, in order to ascertain
how much move of H. than this may be present, it is now
only necessary to go on increasing the strength of the lens
in front of the patient’s eye, until one is reached which, at
4 metres from the eye, produces the myopic motion. The
observer knows that he has now slightly over-corrected the
hypermetropia of the eye, and that the next lens lower is its
measure.

With some practice it is possible, unless the pupil be small,
to obtain sufficient light from the fundus with the plane
mirror at a distance of 4 metres.

1 find this method much more easily worked than that
with the concave mirror. It has the advantage, too, of not
requiring any wearisome addition to, or subtraction from, the
data obtained.

The pleasantest plane mirror is one of 4 cm. diameter, and
of which the sight-hole is 4 mm. in diameter.

Methods for estimating the refraction of the eye by finding
the position of the inverted image have also been devised ;
the best one being that of Schmidt-Rimpler.

Opacities in the Refracting Media can be best observed by
examination with strong convex lenses, in the upright image.
The further forward the opacity lies the more hypermetropic
(so to speak) it 1, and the stronger the lens required. Very
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minute opacities of the cornea can be seen in this way with
a + 18 or + 20 D lens in the ophthalmoscope.

FOCAL, OR OBLIQUE, ILLUMINATION

is employed for the examination of the cornea, iris, and lens.
With a high + lens (16 to 18 D) the light of the gas flame is
concentrated on the part to be examined with an obligue, not
a perpendicular, incidence of the concentrated rays. Small
foreign bodies in the iris, cornea, or lens, or opacities in either
of the latter, can be thus detected. Extremely delicate
opacities in the cornea are not seen best with the strongest
illumination which can in this way be produced ; but, rather,
by the half-light which is obtainable at the edge of the cone
of light passing from the lens. In examining the centre of
the crystalline lens, the incidence of the light must neces-
sarily be more perpendicular,

THE NORMAL FUNDUS OCULI AS SEEN
WITH THE OPHTHALMOSCOPE.

Reference has been made to the enlargement of the image
of the fundus oculi seen with the ophthalmoscope. The cause
of this enlargement is, that the fundus is observed through a
dioptric system, at, or close to, the principal focus of which it
is situated, and which, consequently, magnifies it to our view.
The enlargement of the inverted image is not so great as that
of the upright image, and it is smaller the shorter the focal
length of the convex lens employed. The inverted image of a
hypermetropic eye is larger than that of an emmetropic eye,
and the latter larger than that of a myopic eye. It is possible
to determine mathematically the degree of enlargement of the
image, but into this it is not necessary to enter,

The Optic Papilla.—This is the first object to be sought
for by the observer. It presents the appearance of a pale
pink disc, somewhat oval in shape, its long axis being vertical.
Occasionally the long axis lies horizontally, and sometimes
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the papilla is eiveular. The papilla is generally surrounded
by a white ring, more or less complete, called the sclerotic
ring, and often, outside this again, by a more or less complete
black line, the chorioidal ring. The sclerotic ring is due to
the chorioidal margin not coming quite up to the margin
of the papilla, the foramen in the chorioid for the passage of
the optic nerve fibres being somewhat larger than that in the
sclerotic, and, consequently, a narrow edging of the white
sclerotic is exposed. The chorioidal ring is the result of a
hyper-development of pigment at the margin of the chorioidal
foramen. The complexion of the optic papilla results from
the pink hue derived from its fine capillary vessels, combined
with the whiteness of the lamina ecribrosa, and the bluish
shade of the nerve fibres. It is frequently not equal all
over, but is paler on the outer side, where the margin 1s
more defined, and where the nerve fibres are often fewer
than on the inner side. The apparen’ colour of the papilla
depends, also, upon the complexion of the rest of the fundus.
If the latter be highly pigmented, the papilla appears pale
in contrast; while, if there be but little pigment in the
chorioid, the papilla may appear very pink. The complexion of
every normal papilla is not identical, and care must be taken
not to make the diagnosis ¢ Hyperemia of the papilla,” where
merely a high physiological complexion is present. The upper
and lower margins of the papilla ave often, especially in young
people, a little indistinct, and show a delicate striation by the
divect method of examination. This may be greatly exag-
gerated in hypermetropes, and has in them been sometimes
taken for optic neuritis.

A physiological excavation of the optic papilla is often met
with. It is always on the temporal side of the papilla, and
can be recognised from the parallax’ which may be produced,
and from the paleness of this portion of the papilla. When

—_——

| ¥or explanation of the parallax see chap. xii.
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the excavation is very deep, one may sometimes observe the
lamina cribrosa in the form of grey spots (the nerve fibres),
surrounded by white lines (the fibrous tissue of the lamina).

A physiological differs from a pathological excavation, by
the fact that it does not reach the margin of the papilla all
round. It is caused by the crowding over of the nerve fibres
to the inner side of the papilla. Yet sometimes a healthy
optic papilla will be met with, in which the excavation appa-
rently reaches the margin all round. Doubtless, in such cases,
the thickness of the translucent nerve-fibre layer alone it is,
which is interposed between the sclerotic margin and the
margin of the cup all round.

The Normal Retina is so translucent that it cannot
be seen ; or, at most, a shimmering reflection, or shot-silk
appearance, is obtained from it, particularly about the region
of the yellow spot and along the vessels, but also towards
the equator of the eye, and especially in dark eyes, and in
young people.

A peculiar, but physiological, appearance, known as ‘ opaque
nerve fibres,” is occasionally seen. It is produced by some
of the nerve fibres forming the internal layer of the retina
regaining the medullary sheath on the distal aspect of the
lamina eribrosa, or near the margin of the papilla, which
they had lost in the optic nerve just before entering the
lamina eribrosa; the rule being that the nerve fibres lose
their medullary sheath at the latter place definitely, and
enter the retina as axis cylinders only, and hLence are quite
translucent. Instead of that, in these cases their fibres
reflect the light strongly, giving the effect of an intensely
white spot, commencing at the papilla, extending more or
less into the swrrounding retina, and terminating in a
brushlike extremity. This appearance is constant in the
rabbit’s eye.

The Macula Lutea is generally seen as a bright oval ring-
with its long axis horizontal, this ring being probably a reflex
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from the surface of the rvetina. It is remarkable that this
halo is not visible with the direct method of examination—
a fact due probably to the illumination being much weaker
than with the indirect method. The area inside {he ring is
of a deeper red than the rest of the fundus, and at its very
centre there is an intensely red point, the fovea centralis.
This ring is not seen in old people.

The General Fundus Oculi surrounding the optic papilla
and macula lutea varies a good deal in appearance, according
to the amount of pigment contained in the chorioid, and in the
pigment-epithelium layer of the retina. 1. If there be an
abundant supply of pigment in each of these positions, the
chorioidal vessels are greatly hidden from view, and the effect
is that of a very dark red fundus. 2. If there be but little
pigment in the pigment-epithelium layer, the larger chorioidal
vessels may be visible, and the fundus may appear to be
divided up into dark islands sarrounded by red lines. 3. Lk
the individual be a blonde, there is little pigment either in the
pigment-epith elium layer or in the chorioid, and the fundus 1s
seen of a very bright red colour, the chorioidal vessels down
to their fine ramifications being discernible. In albinos even
the chorioidal capillaries may be seen.

The Retinal Vessels.—The artevies are recognised as
ghin bright red lines running a rather straight course, in the
centre of each of which is a light-streak. As to the cause of
this light-streak there is considerable divergence of opinion.
Some attribute it to reflection from the coats of the vessel, or
trom the surface of the blood column ; while others believe,
that the light is veflected from the fundus through the vessel,
which then acts as a very strong cylindrical lens. This light-
streak divides the vessel into two ved lines. The veins are
darker, wider, and more tortuous in their course than the
arteries, and, their coats not being so tense, the light-streak
is very much fainter.

On reaching the level of the nerve-fibre layer of the retina,

.
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the central artery and vein divide into a principal upper and
lower branch. This first branching often takes place earlier
in the vein than in the artery, and the former may even branch
before appearing on the papilla, as in Fig. 55. The second
branching may take place in the nevve itself ; and, when this
occurs, it will appear as though four arteries and four veins

Frc, 65 (Gracgte and Semiseh).

a.n.# Ark. nas, sup.; a.nd, Arb. pas. inf, ; a.fe, afi A, temp. sup. and inf. ;
v.n.r, 0.A.0., Yen. nas, sup, and inf, ; v.&s, 0.ti. Ven, temp. sup. and inf.; a.m.e.,
v e. Art. and ven. median ; aom., vom, Avk and ven. macnlaris,

sprang from tke optic papilla ; but, more usually, this branching
occurs on the papilla, as in Fig. 55. The vessels produced by
this second branching pass respectively towards the median
and temporal side of the retina, and are termed by Magnus
the Art. and Ven. nasalis and temporalis sup. and inf. (vide
Fig. 55). The temporal branches run in a radial direction
towards the anterior part of the retina. A small horizontal



88 DISEASES OF THE EYE. [CHAP. TI1.

branch, the Art. and Ven. mediana of Magnus, from the first
principal branches, is found passing towards the nasal side
of the vetina. The temporal branches do mnot run in a
horizontal direction, but make a détouwr round the maeula
Jutea, sending fine branches towards the latter. Two or three
minute vessels from prineipal branches run directly from the
papilla towards the macula lutea; and around the macula
lutea a circle of very fine capillary vessels is formed, which
cannot be distingnished with the ophthalmoscope; but no
vessels run to, or cross over, the fovea centralis itself. The
retinal arteries do not anastomose, nor do the larger retinal
veins. The small retinal veins have some slight anastomoses
near the ora serrata. Occasionally a vessel emerges near the
margin of the disc, usually at the temporal side. 1t arises
from the ciliary vessels, and is hence called a cilio-retinal
vessel.

No pulsation of the arteries is observable in the normal
eye. In the larger veins near, or om, the optic papilla, or,
more usually, just at their point of exit, a pulsation may
sometimes be seen. This venous pulsation is due to the
following sequence of events :—Systole of the heart ; diastole
of, and high tension in, the retinal arteries; consequent in-
creased pressure in the vitreous humour ; communication of
this to the outside of the walls of the retinal veins, impeding
the flow of blood through them, especially in their larger
trunks, which offer little resistance, or at their exit from the
eye, where they offer the least resistance; and in this way
the veins are emptied: the blood gradually coming on from
the capillaries overcomes the resistance, and the veins are
for a moment refilled. The phenomenon can be most readily
observed, if the normal tension of the globe be slightly
increased by pressure of a finger.




CHAPTHR IV.
DISEASES OF THE CONJUNCTIVA.

Tae Conjunctiva consists of three portions: the palpebral,
lining the inside of the eyelids, the bulbar, covering the
sclerotic, and a loose folded portion, uniting these two, which
forms the forniz. When it reaches the margin of the cornea
it overlaps the latter a little, and this region is known as
the limbus conjunctivae, or corne.

Hyperemia of the Conjunctiva.—In this condition the
blood-vessels of the palpebral conjunctiva especially arve
engaged. Slight chemosis sometimes appears, small vesicles
may form, and there may also bhe some swelling of the
papille, and development of lymph follicles. There is not
any abnormal discharge from the conjunctiva, and herein
lies the chief point of difference between this affection and
simple conjunctivitis.

C'auses.—Foreign bodies. Foul air, or air loaded with
tobacco-smoke. Aleoholic excesses. Accommodative asthe-
nopia. Stenosis lacrimalis, and other forms of lacrimal
obstruction. The use of unsuitable spectacles, or the use of
the eyes for near work without spectacles when the condi-
tion of the accommodation (—e.g., hypermetropia, presbyopia)
requires them.

Symptoms.—The eyes are irritable. There is lacrimation
and photophobia, with hot, burning sensations, and sensations
as of a foreign body in the eye, and the eyelids feel heavy.
All these symptoms are aggravated in artificial light.

T'reatment.—In addition to the removal of the canse, iced
529
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compresses are to be applied to the closed eyelids for twenty
minutes several times a day, and the instillation of a drop of
tincture of opium and distilled water in equal parts morning
and evening will be found beneficial. Tt is also desirable to
wash out the lacrimal passages with an Anel’s syringe, even
where no decided lacrimal obstruction is present.

The eyes should be protected from the glare of light by dark
olasses, and out-of-door exercise is to be recommended.

Conjunctivitis in general.—In addition to hyperemia,
there is here abnormal secretion. There are several forms of
conjunctivitis, the discharge from each being more or less con-
tagious. The secretion from any given form will not, however,
always reproduce that form, but may give rise to another of
greater or less severity. Infection takes place by the direct
application of the secretion, or also—it is very generally
thought—throngh the air, in which float particles of the
infecting substance. This latter mode is especially liable to
exist, it is said, in an ill-ventilated room, where a number of
people affected with conjunctival diseases are lodged with
others who possess healthy eyes—e.g., In crowded charity-
schools. The palpebral conjunctiva is often affected when
the bulbar portion remains normal, and the conjunctiva of
the lower lid is more frequently attacked than that of the
upper lid.

Catarrhal, or Simple Acute, Conjunctivitis.—In mild
eases the affection is confined to the palpebral conjunctiva,
often even to the conjunctiva of the lower lid; but in the
coverer cases it extends to the bulbar conjunctiva. Lymph
follicles and enlarged papille are frequently present, but not
necessarily so. There is a sticky, serous secretion, which
causes the eyelids to be fastened together on awaking in the
morning, and sometimes produces ulceration of the inter-
marginal portion of the eyelids (intermarginal blepharitis).
In some of the very mildest cases this stickiness ” or ‘¢ gum-
ming ” on awaking in the morning is a valuable diagnostic

5 e oy
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sign, for it is, in such cases, difficult or impossible to recognise
the very slight varviation from the healthy appearance of the
conjunctiva. :

In the severer cases the papille are markedly swollen, and
may even conceal the Meibomian glands from view. Also
one often sees small ecchymoses in the bulbar conjunctiva,
especially in certain epidemics. But these have no serious
import.

Minute grey infiltrations sometimes form at the margin of
the cornea. When there are many of them, they may become
confluent and form a small grey erescent, which ulcerates,
and thus a crescentic marginal ulcer is formed, and very
oceasionally such an ulcer is followed by iritis.

The catarrh may become chronie, and then the papille are
- more developed, while the blepharitis is liable to extend over
to the cutis, causing eversion of the-lower punctum lacrimale
with resulting stillicidinm, and this, in its turn, aggravates
the conjunctival affection.

The Symptoms are those of a severe case of hyperamia
(sensations of sand in the eye, hot, burning sensations, weight
of the eyelid), with the addition of the annoyance consequent
on the secretion, which, by coming across the cornea, may cause
momentary clouding of sight. Photophobia is not generally
severe, unless there be some corneal complication.

C'auses.—Draughts of cold air. Contagion. Founl atmo-
sphere. As an epidemic. Foreign bodies. As a sequel of,
or attendant on, scarlatina, measles, and smallpox.

Diagnosis—The presence of the gummy secretion dis-
tinguishes this affection from mere hypermmia of the con-
junctiva. A common mistake amongst those not familiar
with eye diseases is to regard a case of iritis as one of simple
acute conjunctivitis, the redness of the white of the eye in
the former affection being taken for conjunetival hypersemia,
ete.; and, moreover, a slight secondary nr:-n]nm:tlwth does,
undoubtedly, attend many cases of iritis.
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The cireum-corneal sub-conjunctival vessels, which are the
episcleral branches of the anterior ciliary vessels, are those
which become engorged in iritis, and their engorgement gives
rise to a pink or pale violet zone around the cornea, of which
the separate vessels cannot be distinctly seen. The con-
junctival vessels may be distinguished from the subconjunctival
or ciliavy vessels by the possibility of moving the former
along with the membrane in which they are, by manipula-
tions which can be made with the lower lid of the patient,
while these manipulations do not affect the ciliary vessels.
The separate conjunctival vessels, too, can be eagily dis-
tinguished, and they are of a bright red colour. The condition
of the iris itself, however, is that upon which the diagnosis
finally depends. (See [ritis, chap. )

The Prognosis is good, if there be no reason to suspect that
the mild form is but the commencement of a more severe
inflammation. The infiltrations, and even the ulcers, which
sometimes form at the margin of the cornea, are not often
of serious import, and heal according as the treatment restores
the conjunctiva to health.

Treatment.—Cold, or iced compresses, with the use of a 4
per cent. solution of boracic acid as a lotion, should be used
frequently at the first onset, and, in mild cases, will alone
bring about a cure. But the habit, which some patients so
readily acquire, of bathing the eyes frequently with cold
water, should not be permitted, for it is deleterious to the
conjunctival affection. When, in a day or two, the irritation
and swelling have somewhab subsided,—or from the very
commencement, if there be not much irritation,—a solution
of nitrate of silver, of from 5 to 10 grains to 3j, should be
applied by the surgeon to the palpebral conjunctiva with a
camel’s-hair pencil, the lid being well everted, and this then
should be thoroughly neutralised with salt water, the whole
being finally washed off with plain water. The application
is to be repeated in twenty-four hours, by which time the
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slight loss of epithelium, the result of the superficial slough, will
have been repaired. Immediately after such an application,
cold sponging or iced compresses are useful, and grateful to
the patient. The greatest care is required in the use of
nitrate of silver in conjunctival affections for any prolonged
period, lest it cause that brownish staining of the membrane,
called Argyrosis (dpyvpos, silver) ; thorough neutralisation
and washing, as above recommended, being the best safe-
guards. I am opposed to the use even of weak solutions
of nitrate of silver as eye-drops to be used at home by the
patient, for staining is very apt to be caused in this way.

Should the surgeon be unable to see the patient daily, the
following simple eye-drops are capable of effecting a rapid
cure in most cases :— Ik Acid Boracici, gr. v; Zinci Sulph.
gr. ii; Tinct. Opii, 5i; Aq. destill. ad 3j; one drop in
the eye morning and evening, or only once a day in mild
cases. Solutions of alum (gr. iv to f. 3j of water) and
of tannic acid (gr. v to viij to f. 3j of water) are often
prescribed, but are not so effectual as the foregoing.

A weak boracic acid ointment, to be applied along the
margins of the lids at bedtime, is to be ordered. It prevents
the “gumminess” in the morning, which is not only un-
pleasant to the patient, but is also injurious, by fastening
the eyelids together, and thus preventing free drainage of
the secretion.

Follicular Conjunctivitis,—This is catarrhal conjunc-
tivitis, to which is added the presence in the conjunctiva of
small round pinkish bodies the size of a pin's head, which
disappear completely as the process passes off, leaving the
mucous membrane as healthy as they found it.

These little bodies are situated chiefly in the lower fornix
of the conjunctiva, and may be discovered by eversion of the
lower lid, when they will be seen arranged in rows parallel
to the margin of the lid. Whether they are easily discovered
or not depends on their size and number, and on the amount
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of co-existing hyper®mia or chemosis of the conjunctiva. The
structure of these bodies shows them to be lymph follicles.

Follicular conjunctivitis is a very tedious affection, lasting
often for months. According to Swmisch, it is more apt
to give rise to marginal ulceration of the cornea than the
simple catarrhal form ; but I have not myself observed this.
I agree with those who hold that the disease has nothing to
do with granular ophthalmia, although some authors regard
it as an early stage of the latter.

The Symptoms ave much the same as those of catarrhal
conjunctivitis. Frequently, theve is a little or no injection of
the bulbar conjunctiva, and the chief symptom is asthenopia
—-an inability to continue near work for any length of time
_ and much distress in avtificial light. Boys and girls from
five to fifteen years of age are those most liable to this
affection.

Clauses.—These are also much the same as in simple
catarrhal conjunctivitis. The long-continued use either of
atropine or of eserine is liable to bring on the disease.

Treatment.-—The remedy I have found most useful in this
{roublesome affection is an ointment of sulphate of copper of
from gr. ss. to gr. ij in 5] of vaseline. The weaker ointments
should be used at first, and later on the stronger ones, if it
be found that the eye can bear them. The size of half a pea
of the ointment is inserted into the conjunctival sac with a
camel’s-hair pencil once a day. Hye-drops of equal parts of
tincture of opium and distilled water are of use in some
cases ; and the eye-douche should be recommended. Abun-
dance of fresh air, with change from a damp climate or
neighbourhood to a dry one, is of importance. If the use
of a solution of atropine have induced the digease, it should
be discontinued ; and, if a mydriatic be still required, a
solution of extract of belladonna (gr. viij ad 3j) may be
employed in its stead.

Spring Catarrh is the eye complication which accompanies
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that troublesome affection known as ¢ Hay Fever.” It is
not, strietly speaking, a catarrhal affection, for it is uﬂun].ly
unattended by secretion, and the prefix “Spring ” is mis-
leading, as it is seen also in summer and autumn. The hay
harvest is the most common period for it, owing probably to
certain minute particles which then float in the air.

The bulbar conjunctiva is chiefly affected. It becomes
injected, slightly cedematous, and, close around the cornea,
somewhat elevated, with greyish swellings. The margin of
the cornea itself is apt to become invaded with minute
infiltrations.

Some individuals are liable to be attacked at each hay
harvest. The chief symptoms ave photophobia and lacrima-
tion. The affection is unattended with danger to the eye.

The microscope shows (Uhthoff) that the conjunctival
swelling is due to hypertrophy of the epithelial layer of the
conjunctiva in this situation, combined with sub-epithelial
infiltration with a substance which is, or is similar to,
coagulated albumen. 'The deeper layers of the conjunctiva
remain tolerably normal.

Treatment.—This is usually an excessively troublesome
affection to cure. Dark glasses for protection from the
light, weak astringent collyria (sulphate of zine, acetate
of lead), with cold sponging, or the douche, are useful ; or,
iodoform ointment (1 in 15), a little put into the eye once
a day. Pagenstecher highly recommends massage twice daily
in conjunction with strong precipitate ointment.

Granular Conjunctivitis, Granular Ophthalmia, or
Trachoma (also called Egyptian Ophthalmia, and Military
Ophthalmia).—In this disease, in addition to the usual ap-
pearances of simple conjunctivitis, there are developed
greyish, or pinkish-grey, hodies, about the size of the head
of a pin, situated in and close to the fornix conjunctive,
chiefly of the upper lid, but also disseminated over other
parts of the membrane. They do not form on the bulbar
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conjunctiva. These bodies are the « granules " or ¢ granula-
tions,” and, in the acute form of the disease, they somewhat
resemble the follicles of follicular conjunctivitis, but are
paler, not so apt to occur in rows, and are more isolated.
Microscopically the granulations have no capsule, as have
the follicles, but seam to grow from, or in, the stroma of
the conjunctiva. In the acute form the granulations consist
of lymph cells alone, but in the chronic form this is true
of them only towards their surface, while at their bases they
are formed chiefly of connective tissue. They are to be
regarded as new growths in the conjunctiva.

According to some observers (Reid, Muttermileh ') who
have examined various forms of conjunctivitis microscopically,
the differences between them are only in the degree of the
hypertrophy of the sub-epithelial adenoid tissue, which occurs
in all. All stages of transition exist, they say, from small
sub-epithelial collections of round cells, to characteristic
trachoma, which, according to them, is not a distinet disease,
but can be developed from other forms of conjunctivitis,
under certain conditions of health and surroundings.

The disease comes under our notice in two forms: the
acute, and the chronic. The latter may result from the
former, but, more commonly, we find it as the primary
condition, without any appreciable acute stage having gone
hefore.

(lamses.—Both forms arve contagious, and, probably, the
infection occurs only by transference of the secretion from
one eye to the other by means of fingers, towels, handkerchiefs,
ete. THence, the more slovenly in their personal habits, and
the more crowded in their dwellings, families, schools, or
regiments, nations may be, the more likely is this disease to
spread from one individual to another, when it once gains a
foothold. A great deal, however, remains to be learned as

————

v Annales d Oculistique, 1893, p. 4.
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to the manner in which contagion takes place ; for instance,
inoculation with discharge from an acute case may give rise
only to catarrhal or purulent conjunctivitis, which may recover
completely. Again, the infectiousness of chronic cases cannot
be very great, for nurses and doctors rarely, if ever, get in-
fected by their patients. Neither do we see granular patients
infecting others in the hospitals in this country, where the
disease is so prevalent. Were the infectiousness of the
disease very great, even the precautions taken in a well-
ordered hospital against contagion would hardly be sufficient
to prevent such an occurrence occasionally.

It has been stated that the acute form is often epidemic
in places where the hygienic conditions are bad ; but in this
country I have never seen it as an epidemic, and sporadically
not often, although the chronic form is extremely common in
Ireland.

Amongst the better classes, here and elsewhere, the disease
is very uncommon. High, dry, mountainous countries are
almost free from this disease. So that, probably, the atmo-
spheric conditions play some part in the etiology.

Some hold that the affection is dependent on constitutional
disease, such as serofula, tuberculosis, syphilis, ete.; but I
cannot endorse this view. No doubt many of these patients
are angemic and out of health, but this is due to the moping
habits they contract, and the little open-air exercise they
take, in consequence of their semi-blindness.

Acute Granular Ophthalmia.—As already stated, this
is an affection rarely seen in this country. An attack com-
mences with swelling of the upper lid, great injection of the
whole of the bulbar and palpebral conjunctiva, and swelling
of the papille, with development of the characteristic *“ granu-
lations.” There may be but little discharge; but there is
generally much lacrimation, with photophobia, and great
pain in the brow and eye. Superficial marginal ulcers of
the cornea may form,

i
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The inflammation and papillary swelling increase for a week
or so to such a degree, that the granulations are hidden from
view ; and then, taking on a blennorrheic form, the process
gradually subsides, until, in the course of two or three weeks
longer, the blennorrhema disappears, having brought about
absorption of the granulations, and ultimately the mucous
membrane is left in a healthy state.

If, however, in the blennorrheic stage, the inflammation be
excessive, the eye may run all the dangers of an attack of
acute purnlent conjunctivitis. Or if, on the other hand, the
inflammation be very slight, it may not be sufficient to effect
absorption of the granulations, and the process may run into
the chronic form.

BEgyptian ophthalmia, which is an acute form of granular
ophthalmia, seems to be a combination of granular disease
with purulent ophthalmia, as the gonococcus can always be
found in the discharge.’

Treatment.—ITt is desirable to abstain from active measures
in the commencement of the affection, owing to the tendency
to natural cure which is often present, and, in particular,
astringents and caustics should be avoided. At the utmost,
an antiseptic lotion of boracic or salicylic acid, and cold ap-
plications for relief of the pain and heat are admissible. Dark
protection-glasses are agreeable, and, wearing them, the patient
should be encouraged to take open-air exercise. But, if it be
evident that the inflammatory reaction is not active enough,
poultices or warm fomentations should be employed to promote
it. Once the blennorrheic stage has been reached, great care
is required to control it ; and, if it threaten to exceed safe
pounds, it must be restrained by means of suitable applica-
tions, such as acetate of lead, nitrate of silver, or sulphate of
copper in solutions of medium strength ; or, it may be necessary
to use them in strong solutions ; or to employ the solid
mitigated nitrate of silver.

r——

' Demetriades, Aunal d' Ooul., 1894, p. 19.
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Chronic Granular Ophthalmia,—The first onset of this
disease is often without inflammation, and i1s then unattended
by any distressing symptoms, except that the eye may be
more easily irritated by exposure to cold winds, foreign bodies,
ete., or more easily wearied by reading and other near work.
If such a case come under our notice, the conjunctiva will
be found free from injection or swelling ; but greyish-white
semi-transparent granulations, of the size of a rape seed and
less, will be seen disseminated over the conjunctival surface,
and protruding from it. Gradually these granulations give
rise to a more or less active vascular reaction, attended with
swelling of the papille and purulent discharge—in short,
blennorrhecea. The patients then begin to be more incon-
venienced, owing to the discharge which obscures their vision,
and to sensations of weight in the lids, and of foreign bodies
in the eye; and this, consequently, is generally the earliest
stage at which we see the disease. The enlarged papille
sometimes grow to a great size, completely hiding the granu-
lations. In this stage the granulations may become absorbed,
and the disease undergo cure ; but, more commonly, it makes
further progress. Fresh granulations appear, while the old
ones increase in size, until they often become confluent,
leaving only here and there an island of vaseular mucous
membrane.

These chronic granulations consist of lymph cells towards
their surface, but towards their bases are formed chiefly
of connective tissue. Gradually the cellular elements are
transformed into connective tissue, and, in this way, cicatricial
degeneration of the conjunctiva is brought about at each
spot where a granulation was seated.

As the disease advances, the submucous tisstie becomes
implicated in the connective tissue alterations, while the
tarsus undergoes fatty degeneration, and becomes hyper-
trophied, The granulations disappear, having reduced the
conjunctiva to a cicatrix. Contraction of the diseased con-
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junctiva on the inner surface of the lid causes entropion,
and distortion of the bulbs of the eyelashes, giving rise to
irregular growth of the latter, with resulting trichiasis and
distichiasis. These changes are represented in Fig. 56.

o

Fic. 56 (Samisch).

a, Muscle; & b, Tarsus having nndergone fatty degeneration ; e, Atrophied
Meibomian Gland: d d, Hypertrophied Papilla; &% Cicatricial ‘Tissue in thoe con-
junctiva ; f; Tarsus,

The great danger of granular ophthalmia lies in the
complications which may attend it, or which follow in its
wake. The former consist in pannus and ulcers of the
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cornea, and severe purulent conjunctivitis; while the
latter are the distortions of the lids and eyelashes just
referred to.

Pannus (Lat., a cloth rag) presents the appearance (Fig.
57) of a superficial vascularisation of the cornea, with more
or less diffuse opacity, and often small infiltrations. It
invariably commences in the upper portion of the cornea,
extending generally over the upper half, and frequently
remains confined to this region. But, in many cases, at a
later stage, it extends to the whole surface of the cornea;
and this latter
occurrence
often takes
place almost
suddenly ; and
the wvasculari-
sation and
opacity some-
times become
so 1ntense, as
to present

quite a fleshy
B S it QULCE Fig. 7.

completely

hiding the corresponding part of the ivis from view.
Histologically, pannus consists of a new growth, which is
extremely rich in cells, and which closely resembles the
conjunctiva when occupied with confluent granulations. It
is situated between the corneal epithelium and Bowman’s
layer, and is permeated by vessels derived from the con-
junctival vessels. After a length of time Bowman’s layer
becomes destroyed in places, and then the cellular infil-
tration gains access to the true cornea, and gives rise to
permanent changes in its transparency and curvaturve. In
some bad cases of old-standing pannus the latter undergoes
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a connective-tissue change. It then becomes smooth on the
surface, and the vessels almost disappear, so that the cornea
is covered with a thin layer of connective tissue, which ob-
structs the passage of light, and is not capable of cure.

Another result of pannus, sometimes, is a bulging or
staphylomatous condition of the cornea, the tissues of which
have become so altered that they give way before the normal
intraocular tension.

A pannus in which as yet there is no connective tissue
alteration, and where there is no staphylomatous bulging,
is capable of undergoing cure without leaving any opacity
behind, except that which may be due to ulcers that have
been present.

Pannus is usually a painless affection, but is sometimes
accompanied by photophobia and ciliary neuralgia. It may
come on at any stage of the disease, and causes defective
vision, in proportion to the degree and extent of the opacity.
Severe pannus is liable to induce iritis.

The connection between pannus and the condition of the
lids is not altogether evident. It is held by many that this
corneal affection is due to mechanical irritation, caused by
the rough palpebral conjunctiva ; but this view is obviously
incorrect, for severe pannus is often seen with a com-
paratively smooth conjunctiva, while with a truly rough
conjunctiva the cornea is frequently perfectly clear. But
there can be little doubt that pannus is analogous to the
granular disease in the conjunctiva. It is, in fact, the same
disease modified by reason of the different tissue in which
it is situated, this different tissue being itself a modification
of the conjunctiva ; and it would seem probable that the
cornea becomes diseased by direct inoculation from the con-
junctiva of the upper lid, Yet it is remarkable, that the
bulbar conjunctiva, lying between the upper margin of the
cornea and the fornix of the upper lid, never becomes diseased.

Prognosis—At any period prior to cicatrisation of the

il i S—
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conjunctiva, an attack of purulent blennorrheea is liable to
come on. If not too severe, this may result in a cure by
absorption of the granulations, and should not be checked.
If, however, the attack be very severe, the eye runs dangers
similar to those of an ordinary attack of purulent con-
junctivitis. These dangers are less, the more complete and
the more intense the pannus.

On the whole, if the disease come under treatment at an
early period, it may be hoped that vision will be retained
in a majority of cases, although a radical cure may be diffi-
cult, or impossible. These cases require to be under constant,
or intermitting, treatment for long periods, often for years,
and are extremely liable to relapses.

Treatment—The aim of this is to bring about absorption
of the granulations with the greatest possible despatch, In
order to prevent the destruction of the mucous membrane
to which they tend. No caustic application should be made
with the object of directly destroying the granulations, for
this can only be done at the expense of the mucous membrane
around them. As already said, in cases of chronic granular
ophthalmia in which a blennorrheic attack comes on, when
this passes off again, the granulations are found to have
become much fewer, or to have quite disappeared. Following
the hint nature thus gives us, we should endeavour by our
greatment to produce a certain papillary reaction. For
chronic cases, with little swelling of the papille (blennorrheea),
and with little or no cicatrisation, the best application is the
solid sulphate of copper lightly applied to the conjunctiva,
especially at its fornix; but, when there is considerable
papillary swelling, I prefer a 10-grain solution of nitrate of
silver, properly neutralised after its application with a solution
of salt, or a light application of mitigated lapis, similarly
neutralised. An interval of twenty-four hours at least
should be allowed to elapse between each application, whether
of sulphate of copper or nitrate of silver, and cold sponging
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for fifteen minutes should be employed immediately after
the application. A change of treatment will be occasionally
required, even if the remedy first used answer well in the
beginning, and one or other of the following can be adopted :
—Pure carbolic acid liquefied has been used® with good
result, but I have no experience of it. It is applied with
a camel's-hair pencil, and the excess washed off with plain
water. Liq. plumb. acetatis dil., never to be used except
with everted lids, and washed off with plain water by the
surgeon ; and not even in this way if there be uleers of the
cornea, as the corneal tissue forming the floor of the ulcer is
liable to become impregnated with a white deposit, probably
the albuminate of lead, which is by no means easy to remove
by operation subsequently. Tanninointment :—Tannin gr. j,
to vaseline 5j, the size of half a pea, to be put into the eye
once a day. Sulphate of copper ointment:—Same strength
as the last, anl to be used in the same way. Solution of
alum:—Gr. x to 3j of distilled water; one drop in the eye
once a day. Where an active pannus is present, a drop of
solution of atropine should be instilled into the eye once a
day, as a precaution against ivitis.

Some surgeons employ scarifications of the conjunctiva
when it is much swollen and the papille: too exuberant, but 1
have never adopted them, fearing the resulting cicatrices.

“ Grattage,” or scraping of the conjunctiva with a sharp
spoon, with subsequent rubbing in of 1-500 corrosive sublimate
solution, has recently been recommended.

Again, it has been proposed to excise, or abscise, the
granulations, and this may, perhaps, be allowable if they
are isolated, and protrude much over the surface of the
conjunctiva.

Squeezing out the granulations between the thumb-nails
used to be practised by the late Sir William Wilde, of Dublin,

! Recently again by B. Treacher Collins, Koy. Lond, Ophthal., Hosp.
Rep,, vol. xi, p. 340,
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and has recently again come into use. But the proceeding
of “expression” is nowadays performed by means of an instru-
ment instead of by the finger-nails. The best instrument
for the purpose 1s Knapp’s roller forceps® (Fig. 68). Two
small grooved cylinders are inserted in the forked ends of
a strong forceps, so that they voll over the surfaces of
a body which may be grasped between them when the
instrument is drawn upon. The retro-tarsal fold of the
lower or upper lid is grasped as far back as possible
between the cylinders, compressed and drawn upon, and in
this way the granulation tissue is squeezed out without
laceration of the conjunctiva. The instrument has to be
reinserted, and a neighbouring part of the conjunctiva
treated in the same way, and so on until the whole con-

junctiva of each affected eyelid has been operated on.  The
four eyelids may be manipulated at ome sitting, and the
evacuation should be so complete that a repetition of the
proceeding will not be required. Particular care should be
taken to reach the part of the conjunctiva which is hidden
under the commissures. If the tarsal portions are aflected,
one cylinder may be applied to the outer surface of the lid,
and the instrument so drawn across the lid that the other
cylinder presses the granulations out of the tarsal conjunc-
tiva. As the operation is painful, and cocaine not of much
avail in it, it is, as a rule, desirable that the patient should
!:re under the influence of an anwmsthetic. Some cases are
immediately and permanently cured by this operation, while
others, although greatly benefited, will still require a further

.' SE*{':I—M. Amer, Ophthal. Soc. for 1891, and Arehives of Ophthalm.
(English edition). 1893, p. 111.
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routine treatment with local remedies. Expression is indi-
cated only where trachomatous substance can be pressed
out. My experience with this method leads me to regard it
as a useful one for the acceleration of the cure of some cases
of granular ophthalmia, before the cicatricial stage has
come o,

Excision of the fornix conjunctivee has been proposed by
Schneller,! and largely practised by him and other surgeons.
It is claimed for this method:—That it shortens the treatment
of all forms of the disease; that, after it, existing corneal
processes undergo rapid cure; that the granular disease in
the palpebral conjunctiva, although not directly included in the
operation, disappears quickly ; that recurrences of the disease
are rarer than by other plans of treatment; and that the
resulting linear cicatrix has mno serious consequence, and
is as nothing when compared with the extensive cicatricial
degeneration of the whole mucous membrance, which the opera-
tion is caleulated to prevent. Supplemental treatment with
the customary local applications is employed until the cure
is obtained. 1 have myself but little experience of this
method. _

Infusion of Jequirity (4 brus precatorius, Paternoster Bean),
long used in the Brazils, has been introduced to the notice of
Buropean surgeons by de Wecker. The infusion is made by
macerating 154 grains of the decorticised jequirity seeds in 16
oz. of cold water (a 3 per cent. infusion) for twenty-four hours.
Twice a day, for three days, the lids are everted, and the in-
fusion thoroughly rubbed into the conjunctiva with a sponge
or bit of lint. The result is a seveve conjunctivitis of a some-
what croupous tendency (even the cornea being often hidden by
the false membrane), accompanied by great swelling of the eye-
lids, much pain, and considerable constitutional disturbance,
rapid pulse, and temperature of 100° or more. In the course

' Von Grac’e's Arehiv, vol. xxx, No, 4, p. 131 ; and vol. xxxiii., No. 3,
p. 113,

.
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of eight or ten days the inflammation subsides, and the cornea
in many cases will then be found to be free from pannus, or
almost so, while complete cure of the granular ophthalmia
itself is raver. Iced compresses to the eyelids should be used
during the inflammation. A fresh infusion (not more than
seven days old) must be employed, in order to secure the best
reaction. The majority of surgeons, amongst them myself,
find the remedy harmless, if not always successful ; but a good
many cases are on record where violent diphtheritic conjunc-
tivitis, followed by ‘blennorrhea of the conjunctiva, and by
more or less extensive ulceration of the cornea, and even
complete loss of the eye, were produced. I have, two or three
times, seen a small superficial ulcer form on the lower third
of the cornea without further injury. De Wecker regards
the presence of a purulent discharge from the conjunctiva asa
contra-indication for the remedy, which he finds is then liable
to increase the intensity of the blennorrheea in a dangerous
degree. Cases where there is little or no papillary swelling,
but nearly dry granulations with pannus, ave the most suitable
for its use, and I cannot recommend it too highly in these
cases. It is marvellous to see the rapid and beautiful cures
of the severest pannus by this remedy, in properly selected
cases. But the presence of well-marked pannus of the cornea
without uleeration is, I think, the only thing that can render
the employment of jequirity justifiable, and, in addition to
this, the conjunctiva should be free from blennorrheea.

The occurrence of acute dacryocystitis sometimes forms an
unpleasant complication of the jequirity treatment, even in
cases in which the sac was previously quite normal, but I have
never myself seen it to occur.

After the subsidence of the jequirity inflammation, some of
the local remedies above referved to should be regularly ap-
plied, for the purpose of completing the cure of the conjunc-
tival condition.

Besides local remedies, it is of great importance that the
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hygienic surroundings of patients suffering from granular
ophthalmia be seen to, and that they be obliged to spend a
considerable time daily in the open air.

If the upper lid be tightly pressed on the globe, as it
sometimes is, the pressure varying in diffevent individuals, an
impediment is offered to the cure by any method, and pannus
is promoted. It is then necessary to relieve the pressure by
a canthoplastic operation. (See chap. vi.)

Peritomy.—This procedure is adopted for the cure of
pannus, by destruction of the vessels which supply it, and is
as follows:—About 5 mm. from the margin of the cornea
an incision is made in the conjunctiva with scissors, and
carried at this distance all the way round the cornea. This
ring of conjunctival tissue is then separated up from the
sclerotic, and cut off at the corneal margin; and the under-
lying connective tissue is dissected off the corresponding
portion of the sclerotic, which is thus laid quite bare. The
proceeding is not always satisfactory, and of late years 1
have practised it but little.

Lymphoma of the Conjunctiva.— Under this heading
cases have been recently described ! which present the appeax-
ances, at first sight, of acute granular ophthalmia ; but the
¢ granulations,” which are enormous in size, attack both lids,
and ave associated with enlarged lymphomatous masses in the
neck, which do not lead to ulceration or scarring. The con-
junctival affection runs a rapid and favourable course, without
any cicatricial contraction.

Acute Blennorrheea of the Conjunctiva, or Purulent
Ophthalmia.—We most commonly find this very dangerous
affection either as gonorrheal ophthalmia, ov as blennorrheea
neonatorum.

Etiology.—In the former, the etiological moment is the
introduction of some of the specific discharge from the urethra,

| Goldzieher, Centralblatt, f, Augenheilk., 1893, p. 112.
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or vagina, into the conjunctival sac; while, in the latter, the
i1 fection is believed to take place either during, or just after,
the passage of the head through the vagina, by an abnormal
secretion from the latter finding its way into the infant’s eyes.
A few instances have been observed of infants born with
the disease. Inoculation may also occur a few days after
birth by pus conveyed by the fingers of the mother or nurse,
or by towels, ete., used for washing the child’s face. It is
never due to exposure to strong light or to cold, as is popularly
supposed.

The more severe cases of blennorrheea neonatorum are
caused by a vaginal discharge, which is always gonorrheceal.
Neisser, who first observed the presence of a peculiar micro-
coceus in the gonorrheal discharge, also found the gonococcus
in the pus from the conjunctiva in cases of gonorrheal
ophthalmia, and the same micrococcus has been found in the
conjunctival discharge in cases of blennorrhea neonatorum.
But the slight cases of the latter affection, which amount to
little more than a catarrh of the conjunctiva, may be caused
by a vaginal discharge which is not of the specific gonorrheeal
nature.

If the infection take place during, or immediately after,
birth, the disease appears from the second to the fifth day,
according to the virulence of the secretion. If the inflam-
mation come on later than the fifth day, it may be concluded
that the infection was produced by the vaginal discharge
being introduced into the eye by the fingers of the mother
or nurse, etc. Acute conjunctival blennorrheea also comes
about without any assignable cause; but, in all such eases,
it may be regarded as certain, that the introduction of some
infective pus into the eye has taken place, although without
the knowledge of the patient.

Symptoms and Progress.—In mild cases the bulbar con june-
tiva may be but little, or not at all, affected ; the palpebral
conjunctiva alone becoming velvety and discharging a small
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amount of pus, while there may be no swelling or edema of
the eyelids. Such mild eases are not uncommon in ophthalmia
neonatorum, In severe cases of blennorrheea of the conjune-
tiva, there is, soon after the onset, serous infiltration of the
palpebral mucous membrane—which, consequently, becomes
tense and shiny—serous chemosis (yaivw, to gape open’) of
the bulbar conjunctiva, serous discharge, dusky redness and
swelling of the eyelids—which makes it difficult to evert them

—pain in the eyelids, often of a shooting kind, burning

sensations in the eye, and photophobia. This first stage
lasts from forty-eight hours to four or five days.

Then begins the second stage, in which, owing to swelling of
the papille, the palpebral conjunctiva becomes less shiny and
more velvety, while the discharge alters from serous to the
characteristic purulent form, the chemosis, however, remaining
unaltered, or becoming more firm and fleshy. The swelling
of the lids continues, the upper lid often becoming pendulous
and hanging down over the under lid ; while, at the same time,
it becomes less tense, and more easily everted. Gradually
the chemosis and swelling of the conjunctiva and eyelids sub-
side, and the discharge lessens, the mucous membrane finally
being left in a normal state, unless in a small percentage of
cases in which chronic blennorrheea remains. A moderately
severe attack of conjunctival blennorrheea lasts from four to
six weeks.

Complications with corneal affections form the great source of
danger from thisaffection. They oceur chiefly in four different
forms: 1. Small epithelial losses of substance on any part of
the cornea. If these occur at the height of the inflammation,
they are apt to go on to form deep perforating ulcers. 2. The
whole cornea becomes opaque (diffusely infiltrated), and to-
wards its centre some greyish spots form, which ave interstitial
abscesses or purulent infiltrations. 3. The infiltration may

| Probably from the appearance produced when the econjunctiva in
this condition is much elevated round the margin of the cornea.
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form at the margin of the cornea, and extend a considerable
distance around its cirecumference, giving rise to a marginal
ring ulcer, and, later on, to sloughing of the whole cornea.
4 A clean-cut ulcer may form at the margin of the cornea
without any purulent infiltration of the corneal tissue, and
may also extend a long way round the cornea. Such ulcers
are particularly apt to occur where there is much chemosis
which overlaps the margin of the cornea ; and, being hidden
in this way, these ulcers are easily overlooked. The chemosis
should be pushed aside with a probe, and these peculiar uleers
looked for. They are very liable to perforate.

All the foregoing forms of corneal complication occur both
in ophthalmia neonatornm and in gonorrheeal ophthalmia.
They may appear at any period of the affection, but the
earlier they occur, the more likely are they to result seriously.

The danger of these ulcers consists in the perforation of
the cornea they ave apt to produce, of which more later on.

The severer the case, especially the more the bulbar con-
junctiva is involved in the process, the more likely is it that
corneal complications will arise. For the corneal process 1s
to be regarded as the result of infection by the conjunctival
secretion ; and this infection is all the more apt to occur,
where the nutrition of the cornea is impeded by a dense
chemotic swelling of the bulbar conjunctiva. Severe chemosis
is less common in the blennorrheea of the new-born than in
gonorrheeal ophthalmia, and this is the chief reason for the
fact that the latter is the more dangerous affection of the
two. :

Treatment.—The prophylaxis of purulent ophthalmia must
here first engage our attention.

The prophylaxis of blennorrhea neonatorum is a most im-
portant matter, and should form part of the routine of lying-in
practice. Careful disinfection of the vagina before and during
birth, and the most minute care in cleansing the face and eyes
of the infant immediately after birth with a non-irritating
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disinfectant (e.g. a solution of corrosive sublimate 1 in 5,000),
ave to be recommended. The method of the late Dr. Credé
has found very general acceptance, and is a good one. It is
a5 follows :—When, after division of the umbilical cord, the
child is in the bath, the eyes are carefully washed with
water from a separate vessel, the lids being serupulously
freed, by means of absorbent wool, of all blood, slime, or
smeary substance ; and then, before the child is dressed, a
few drops of a 2 per cent. solution of nitrate of silver are
instilled into the eye. Many obstetricians employ this method
now, in a routine manner, in their lying-in hospitals, for all
the infants, whether or not it be suspected that there is
danger of infection; and by its aid Credé reduced the per-
centage of his cases of ophthalmia neonatorum from 8 or 9
per cent. to 0°5 per cent.

The action of the nitrate of silver solution depends,
probably, upon the destruction of the superficial layers of
the conjunctival epithelium, and of the gonococci contained
in them. Other antiseptic applications which have been
tried do not act as well, for they do not destroy the super-
ficial epithelinm.

In all cases of gonorrheea it is the duty of the surgeon to
explain to his patients what is the danger of their carrying
any of the urethral discharge to their eyes; and to charge
them to exercise punctilious cleanliness as regards their
hands and finger-nails, and care in the use of towels, hand-
kerchiefs, ete.

In respect of Local Treatment when the disease has once
broken out. In the commencement of the affection, the
only local applications admissible arve antiseptic lotions
(Boric Acid ; Clorrosive Sublimate) and iced compresses, or
Leiter's tubes. With the former the conjunctival sae should
be freely washed or irvigated, notb syringed, out. In
syringing out the conjunctival sac, a morsel of the corneal
epithelinm may be removed, and through this the cornea




CHAP. IV.] THE CONJUNCTIVA, 113

become infected, and therefore this method is objectionable.
The iced compresses, or Leiter's tubes, should be kept to the
eye for an hour at a time, with a pause of an hour, and so
on: or even continuously. In this and in the next stage
the chemosis should be freely, and daily, incised with scissors.
If the swelling of the lids be great, the external canthus
should be divided with a scalpel from without, leaving the
conjunctiva uninjured, in order to reduce the tension of the
eyelids on the globe, and, by bleeding from the small vessels,
to deplete the conjunctiva. Depletion alone can be ob-
tained by leeching at the external canthus, and, in many
cases, is of great benefit at the very commencement. If, in
adults, the chemosis, palpebral swelling, and rapidity of the
onset indicate that the inflammation is severe, it is well,
in my opinion, to place the patient quickly under the influ-
ence of mercury by means of inunctions, or small doses
of calomel, as, by so doing, the chemosis is often rapidly
brought down, and one source of danger to the cornea
removed.

In the second stage, .. when the conjunctiva has become
velvety, and the discharge purulent, caustic applications are
the most trustworthy, and in this respect iodoform and other
lauded means cannot compete with them. The application
employed may be a solution of nitrate of silver of 15 to 20
grains in 3j of water, which should be applied by the surgeon
to the conjunctiva of the everted lids, and then neutralised
with a solution of common salt, as described when discussing
the treatment of simple catarrhal conjunctivitis. Or, the solid
mitigated nitrate of silver (one part nitrate of silver, two parts
nitrate of potash)may be used, the first application being mild,
in order to test its effect, while careful neutralisation with
salt water and subsequent washing with fresh water are most
important,

The immediate effect of a caustic application to the con-
junctiva is the production of a move or less deep slongh, under

8
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which a serous infiltration takes place. This latter increases,
and finally throws off the slough, and then the epithelium
begins to be reformed. From the time the slough separates,
until the epithelium has been regenerated, a diminution in the
secretion may be mnoted ; but the discharge again increases,
as soon as the regenerative period is ended, and this now is
the moment for a new application of the caustic. From one
caustic application of ordinary severity until the end of the
regenerative period about twenty-four hours usually elapse.
Immediately after a caustic application iced compresses should
be used for thirty minutes or longer. Between the caustic
applications the pus should be frequently washed away from
the eyelids, and from between the eyelids, with a 4 per cent.
solution of boric acid, or with a 1 in 5,000 solution of corrosive
sublimate, and boric acid ointment should be smeaved along
the palpebral margins to prevent them from adhering, and
thus retaining the pus.

No corneal complication contra-indicates the active treat-
ment of the conjunctiva by the method just described. Todo-
form, finely pulverised, has been much praised as a local
application in the second stage of acute blennorrhea of the
conjunctiva. It is to be dusted freely on the conjunctiva
once or twice a day. For my part I should trust to it in mild
cases only.

When but one eye is affected, it is important to protect its
fellow from infection by means of a hermetic bandage. This
may be made by applying to the eye a piece of lint covered
with boracic acid ointment, and over this a pad of borated
cotton wool. Across this, from forehead to cheek and from
nose to temporal region, are laid strips of lint soaked in col-
lodion in layers over each other ; or, a piece of tissue gutta-
percha may take the place of the lint and collodion, its margins
being fastened to the skin by collodion. The shields in-
vented by Maurel and by Buller are very serviceable for this
purpose. |

—a
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Treatment of Corneal Clomplications.—Many surgeons, T un-
derstand, use solution of the sulphate of eserine (gr.ij adaq. f.
%j) dropped into the eye, as soon as any corneal complication
arises, and as long as it continues; on the ground that this
drug is believed to have the effect of reducing the intra-ocular
tension (a circumstance to be desired in these instances), and
also to act as an antiseptic. Its power to reduce the normal
intra-ocular tension is not great, and its antiseptic action, if 1t
exist, must be very insignificant, while, in my opinion, it has
a decided tendency to promote iritis in these cases, where the
iris is so liable to become inflamed secondarily to the corneal
process. 1 therefore donot recommend its use in these cases.
I employ atropine here with the object of diminishing the
tendency to iritis. Only if a marginal ulcer should per-
forate, with prolapse, or danger of prolapse, into the open-
ing, is eserine indicated, and then simply for the purpose
of drawing the iris out of, or away from, the perforation, by
the contraction of its sphincter.

On the first appearance of an ulcer or infiltration of the
cornea, besides the use of atropine, nothing can be done
further than the steady continuance of the conjunctival treat-
ment, no remission or relaxation of which is indicated, or,
indeed, admissible. Greater care is now required in everting
the lids, lest pressure on the globe might cause rupture of the
ulcer ; and it should be remembered that, when a case of acute
blennorrheea first presents itself, the surgeon, not knowing
the condition of the cornea, must use the utmost caution n
making his examination, and yet must never fail to get a view
of the cornea for the purposes both of prognosis and of treat-
ment. At each visit the cornea must be examined, and it may
‘!m found that, as the conjunctival process subsides, any exist-
ing corneal affection also progresses towards cure, infiltrations
becoming absorbed and uleers filled up. But, even though
the conjunctiva be improving, and still more so if it be not,
the corneal process may progress, the infiltration becoming an
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ulcer, and the uleer becoming gradually deeper, until, finally,
it perforates.

Should a corneal ulcer become deep, and seem to threaten
to perforate, paracentesis of the floor of the ulcer must be
resorted to without delay. By thus forestalling nature, a
short linear .opening is substituted for the circular loss of
substance, which would have resulted in the ordinary course
of events. Through this small linear opening no prolapse
of the iris, or else a relatively small one, takes place ; and,
consequently, the ultimate state of the eye is usually a better
one than it would otherwise be. The reduction of the intra-
ocular tension after the paracentesis promotes healing of the
ulcer. It is often desirable to evacuate the aqueous humour
by opening the little incision in the floor of the ulcer with a
blunt probe, on each of the two days after the operation.

If an ulcer perforate spontaneously, the aqueous humour 18
evacuated, and, unless the ulcer be opposite the pupil and at
the same time small in size, the iris must come to be applied
to the loss of substance. Should the latter be very small, the
iris will simply be stretched over it and pass but little into its
lumen, and, when healing takes place, will be caught in the
cicatrix, which is but slightly, or not at all, raised over the
surface of the cornea, and the resulting condition is called
Anterior Synechia.

If the perforation be larger, a true prolapse of a portion of
the iris into the lumen of the ulcer takes place. This prolapse
may either act as a plug, filling up the loss of substance and
keeping back the contents of the globe, but not protruding
over the level of the cornea; or, it may bulge out over the
corneal surface as a black globular swelling, and may then
play the part of a distensor of the opening, causing fresh
infiltration of its margins. In either case cicatrisation will
eventually occur ; and if the scar be fairly flat it is called an
Adherent Leucoma, but if it be bulged out the term Partial
Staphyloma of the Cornea is used.
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If the perforation be very large, involving the greater part
of the cornea with prolapse of the whole iris and closure of
the pupil by exudation, the result is a Total Staphyloma of
the Cornea. The lens may lie in this staphyloma, or it may
retain its normal position, but become shrunken.

The question of the treatment of a recent prolapse of the
iris in cases of blennorrheic conjunctivitis 1s an important
one. Tt has been, and is still largely, the practice to abscise
small iris-protrusions down to a level with the cornea ; or, if
large, to cut a small bit off their summits with the object of
obtaining flat cicatrices. Horner' pointed out that, in cases
of blennorrheea, this proceeding opens a way for purulent in-
faction of the deep parts of the eye, and that serious conse-
quences are not rare. He confined interference with the iris
in these eyes to incision of the prolapse, when it seems to be
acting as a distensor of the opening, causing fresh infiltration
of the cornea. Under other circumstances he restricted his
treatment of the prolapse to the instillation of eserine, which
has a marked effect in diminishing the size of the protrusion.

It may occur that, on the surgeon’s visit to a case of
blennorrheea of the conjunctiva, he will find the margins of the
eyelids gummed together by sero-purulent secretion, while
the eyelids are bulged out by the pent-up fluid behind them.
The attempt to open the eye should then be very cautiously
made, lest some of the retained pus spurt into the surgeon’s
eye. The surgeon should also be most careful to thoronghly
wash and disinfect his hands and nails at the conclusion of
his visit.

In cases of blennorrhma neonatorum, when the ulcer has
been small, on perforation taking place, the lens, or rather its
anterior capsule, comes to be applied to the posterior aspect
of the cornea. The pupillary avea is soon filled with fibrinous
secretion. The opening in the cornea ultimately becoming
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V Gerhardt’s Handbueh der Kinderkrankheiten, Bd. V., Abth, 2, p. 268,
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closed, the iris and lens are pushed back into their places by
the aqueous humour, which has again collected. ~Adherent to
the anterior capsule on the spot which lay against the cornea
is a morsel of fibrine, which gradually becomes absorbed by the
aqueous humour. In the meantime, changes have been pro-
duced by this exudation on the corresponding intra-capsular
cells, which result in a small, permanent, central opacity at
that place, where there is also a slight elevation of pyramidal
shape over the level of the capsular surface. This condition
is called central capsular eataract, or pyramidal cataract, and
ravely results from corneal perforation in adults.

In cases of blennorrhea neonatorum an inflammatory
swelling of the joints, so-called gonorrheal arthritis, is very
occasionally seen. Deutschmann' found the gonococcus in
the fluid removed from the joints in two such cases, while
other observers found in their cases only the usual pyogenic
coccl,

Croupous Conjunctivitis, —This is a disease of early
childhood, and is not common. The palpebral conjunctiva is
a good deal swollen, and is covered with a false membrane,
that may be peeled off, leaving a mucous surface underneath,
which bleeds little or not at all. The disease is not a severe
one, and does not cause secondary corneal affections, unless
when the bulbar conjunctiva, as it very rarely does, participates
in the attack. It must not be mistaken for diphtheritic con-
junctivitis, from which it is readily distinguished by the ease
with which in it the false membrane can be removed, and by
the vascular condition of the underlying mucous membrane,

This is usually regarded as nothing more than a severe
form of catarrhal conjunctivitis, in which the secretion
happens to be rich in fibrine, and hence possessed of a
marked tendency to coagulate on the surface of the conjunctiva.
But the presence of virulent diphtherin bacilli has been

V Ageh, fiir Ophthal., xxxvi, 1, p. 100,
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demonstrated in a case of apparent croupous conjunctivitis,
which ran a favourable course.’

Some cases of membranous conjunctivitis become chronie,
lasting for months.”

(‘auses.—Contagion, Epidemic.

Treatment.—Iced compresses, or Leiter's tubes, to the eye-
lids during the croupous stage, with antiseptic cleansing of
the conjunctival sac (Sol. Hydrarg. Perchlor. 1 in 5,000, or
9ol. Acid Borac. 4 per cent.). No caustic should be used in
this stage, as it is apt to produce corneal changes. Sulphate
of quinine sprinkled on the conjunctiva is praised by some
surgeons as a useful application at this period. When the
false membrane ceases to be formed, a slight blennorrheea
comes on ; and this is to be treated with nitrate of silver
applications in the usual way.

Diphtheritic Conjunctivitis, —There is no more serious
ocular disease than this, for it may destroy the eye in twenty-
four hours ; while in severe cases treatment is almost power-
less. Fortunately, it is almost unknown in these countries,
while in Berlin it used to be so frequent that von Graefe set
apart two wards for it in his hospital, which were under my
_care as his assistant. It is now a much less common disease
there, owing probably to the improved hygiene of the city.

The subjective symptoms of its initial stage ave similar,
although severer, especially in the matter of pain, to those of
blennorrheeic conjunctivitis, The objective symptoms differ
from those of blennorrhaa, in that the lids are excessively stiff,
owing to plastic infiltration of the subepithelial and deeper
layers of the conjunctiva, while the surface of the mucous
membrane is smooth, and of a greyish or pale buff colour., If
an attempt be made to peel off some of the superficial exuda-
tion, the surface underneath will be found of the same grey
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colour, not red and vaseular as in croupous conjunctivitis.
This stage of infiltration lasts from six to ten days, and con-
stitutes the period of greatest peril to the eye; for, while it
lasts, the nutrition of the cornea must suffer, and slonghing
of that organ is extremely apt to take place. Towards the
close of the first stage the fibrinous infiltration is eliminated
from the eyelids, and the conjunctiva gradually assumes a
red and succulent appearance, and at the same time a purulent
discharge is established. This constitutes the second or blen-
norrheeic stage. A third stage is formed by ecicatricial
alterations in the mucous membrane, which often lead to
symblepharon, or to xerophthalmos ; so that, even if the eye
escape corneal dangers in the first and second stages, others
almost as serious may await it in the final stage.

Corneal complications are most likely fo oceur in the first
stage, and arve then also most likely to prove destructive to
the eye. The earlier they appear, the more dangerous are
they. If the blennorrhwic stage come on before corneal
complications appear, or even before an ulcer contracted
in the first stage has advanced far, they are more easily
managed.

Causes.—It is difficult to assign a cause for this disease,
which chiefly attacks childven. It is frequently epidemic, is
extremely infectious, and, although similar in its nature, is
rarely, if ever, found in connection with an attack of diphthe-
ritis of the fauces.

Treatment.—In the first stage, frequent warm fomentations,
with antiseptic cleansing, ave the only local measures ad-
missible. No caustic or astringent application should be
used. Internally, the patient should be treated with iron
and quinine, and generous diet. In the second, or blennorrheic
stage, careful caustic applications are to be used. Corneal
uleers must be dealt with whenever they arise, in the same
way as though the case were one of blennorrhwic conjunc-
tivitis. When the purulent discharge ceases, solutions of
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soda, milk, or glycerine may be prescribed as lotions for the
conjunctiva, to arrest, if possible, the xerophthalmos.

Conjunctival Complication of Smallpox.—Of this 1
have, fortunately, too little experience to enable me to speak
authoritatively. The following embodies the views of the
late Professor Horner,! who studied the subject during an
epidemic in 1871. A good deal of uncertainty prevailed
previously, for the initial stages of the eye affection were
not carefully observed by physicians, owing to the swelling
of the eyelids, while the ophthalmologist saw only the results
of the process in the period of convalescence.

Smallpox pustules on the cornea are, Horner believed,
extremely rare ; indeed, he saw but one such case. The most
frequent, and most serious, mode of attack consists in a greyish-
yellow infiltration in the conjunctiva close to the lower margin
of the cornea, not extending to the fornix conjunctivee, nor
far along the inner or outer margin of the cornea. 1t
occurs in the eruptive stage, and is to be regarded clinically
as a variola pustule. This infiltration or pustule gives rise
to a corneal affection, as does a solitary marginal phlyctenula,
either in the form of a marginal ulcer, or as a deep purulent
infiltration, ulcerating, perforating, leading to staphyloma,
purnlent irido-chorioiditis and panophthalmitis ; results which
are often first observed long after the primary conjunctival
affection has disappeared.

Horner believed that the germ of the conjunctival infiltra-
tion makes its way between the eyelids, and that the constancy
of the position of the infiltration, below the cornea, is accounted
for by this theory ; that part of the conjunctiva, with closed
eyelids and eyeball consequently rotated upwards, being the
most exposed to particles entering.

Treatment.—On this ground he recommended the prophy-
lactic nse of boracie acid ointment on lint applied over the eye-

I Loe. eif., p. 297,
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lids. If a conjunctival pustule have already formed, without
any, or only commenecing, corneal affection, he would destroy
the pustule with fresh chlorine water, or with mitigated lapis
carefully neutralised. Corneal complications are treated as in
blennorrhea of the conjunctiva or diphtheritis.

The frequency with which the eyes become affected varies
in different epidemies,

As true post-variolous eye-affections, Horner recognised
diffuse keratitis, iritis, and irido-cyclitis, with opacities in the
vitreous humour, and glaucoma. In the hamorrhagie form
of the disease, hsmorrhages in the conjunctiva and retina ;
and, where py=mic poisoning comes on, septic affections of the
chorioid and of the retina takes place.

Amyloid Degeneration.—This rave disease attacks chiefly
the palpebral conjunctiva, but is also seen in the bulbar
portion. It causes great tumefaction of the affected lid,
without any inflimmatory symptoms. The eyelid can be but
partially elevated, and is often so stiff and hard that it can be
everted only with difficulty. The conjunctiva has the appear-
ance of white wax, The disease ultimately extends to the
tarsus, but is a strictly localised process, and not associated
with amyloid disease in any other part of the system. Tt
sometimes seems to be developed from granular ophthalmia,
but occurs also as a primary disease. The positive diagnosis
can be made by submitting a small portion of the diseased
conjunctiva to the iodine test.

Hyaline Degeneration of the conjunctiva has also been ob-
served. It cannot clinically be distinguished from Amyloid
Degeneration, and is really an early state of the latter
condition.

Treatment consists in the removal of the diseased parts,
by the knife and scraping, so far as may be possible.

Tubercular Disease of the Conmjunctiva,—This is an
extremely rare disease. It commences in the palpebral con-
junctiva of the upper lid usually, very rarely in the bulbar
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conjunctiva, as small round yellowish-grey nodules, which soon
ulcerate. The margins of these ulcers ave well defined, and
their floors of a yellowish lardaceous appearance, or covered
with greyish-red granulations. The surrounding conjunctiva
is swollen, and if the palpebral conjunctiva be much in-
volved, the lid becomes enlarged in every dimension, and
the uleerative process may soon destroy part of the lid. Tt
may also extend to the bulbar conjunctiva, and the cornea
may become covered with pannus. The pre-auricular and
submaxillary glands usually become enlarged. The positive
diagnosis of the nature of the disease should be made by an
examination of portions of the floor of the ulecer for the cha-
racteristic tubercle bacillus, which will distinguish this from
secondary syphilitic ulceration of the conjunctiva, between
which and the tubercular ulceration there is sometimes a
resemblance. Tubercular conjunctival disease is usually un-
attended by pain, or there is only a slight burning sensation ;
but, again, when the ulceration is extensive, severe pain may
zet in.

This is a very chronic disease, its progress sometimes
extending over many years, and it is rarely met with except in
youth. Some of those whose eyes are attacked ave already
the subjects of tuberculosis in other organs, but very many
of them are perfectly healthy in that respect. In fact, we
have reason to believe (Valude, Leber) that tuberculosis of
the conjunctiva is much more often a primary disease, the
result of an ectogenic infection, even in cases where already
tuberculosis exists elsewhere, than of infection occurring
through the blood. Tubercle bacilli introduced into the
normal conjunctival sac have, it is true, been found to be
harmless, for the intact epithelium offers an insuperable
obstacle to their entrance into the tissue. But a superficial
loss of substance of the conjunctiva is sufficient to allow of
its inoeulation with the bacilli, and then the disease becomes
established. The frequent lodgment of foreign bedies under
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the upper lid explains why this is the most common place
for the disease to begin in. But, although conjunctival
tubercular disease is not often secondary to tubercular disease
in other parts of the system, yet it is itself liable to be the
starting-point of general tuberculosis.

Treatment.—The fact last mentioned makes it most im-
portant, in cases of primary tubercular disease of the con-
junctiva, to thoroughly eradicate the diseased focus, so as to
avert an infection of other organs, and this can often be
effected. If the ulcers be not alveady too extensive, they must
be scraped, and the actual cautery freely applied to them ; and,
where the disease has already spread to the cornea, sclerotie,
iris, or chorioid, enucleation of the eyeball is instantly called
for.

Lupus of the conjunctiva usually oceurs as an extension
of the disease from the surrounding skin, or rarely from the
lacrimal sac, as in a case of Dr. Werner's where the disease
extended from the mucous membrane of the nose through
both lacrimal sacs, to the inferior palpebral conjunctiva.
It is seen as a patch or patches of ulceration, covered with
small dark-red protuberances or granulations, chiefly on the
palpebral conjunctiva, which bleed easily on being touched.

Like lupus of the skin, these ulcerations undergo spon-
taneous healing and cicatrisation in one place (unlike tuber-
cular ulceration in that respect), while they are still creeping
over the surface in another divection. But we now know that
lupus, wherever it oceurs, ig really a tubercular disease, and
that the two forms differ only in their clinical aspect.

The Treatment is scraping with a sharp spoon, and the
application of the actual cautery.

Pemphigus of the Conjunctiva.—This is another rare
disease. It has been seen in conmection with pemphigus
vulgaris of other parts of the body, but it also occurs as an
independent disense. It is attended by attacks of much pain,
photophobia, and lnerimation ; and the conjunctiva, at each
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place where subconjunctival exudation of serum has been
situated, undergoes degeneration and cicatricial contraction.
Such attacks succeed each other at shorter or longer inter-
vals, for weeks, months, or years ; until, finally, the entire
conjunctiva of each eye may have become destroyed, and the
eyelids are adherent to the eyeball. The cornea gradually
becomes completely opaque, or, having ulcerated, becomes
staphylomatous. In the course of the disease the eyelashes
are apt to become turned in on the eyeball, or even entropion
may form ; and these conditions aggravate the suffering of
the patient.

The foregoing i a description of a severe case. In less
severe cases the conjunctiva may not be completely destroyed,
and the cornea may not be affected.

The formation of a true bulla hardly ever occurs, for the
conjunctival epithelium is so delicate, that it cannob be
disturbed in this way by the serous exudation beneath if,
but rather breaks down at once. Consequently, the con-
junctival surface is found, in these cases, to be covered
by what looks like a membranous deposit, upon removal of
which a raw surface is exposed ; and these appearances have
led to the mistaken diagnoses of croupous, and of diphtheritic,
conjunctivitis.

Treatment is helpless in respect of arresting the progress of
the disease, or of restoring sight when lost in consequence of
it. The most one can do is to relieve the distressing symptoms
by emollients to the conjunctiva, and by the use of closely
fitting goggles, to protect from wind, dust, and sun. Inter-
nally, arsenic is indicated.

Xerosis (£npos, dry), or Xerophthalmos, is a dry lustreless
condition of the conjunctiva, associated, in the severer forms,
with shrinking of the membrane. There are two forms of the
affection—the parenchymatous, and the epithelial.

In Parenchymatous Xerophthalmos there is a more or less
extensive cicatricial degeneration of the conjunctiva, depen-



126 DISEASES OF THE EYUE. [CHAP. 1V

dent upon changes in its deeper layers, while its surface and
that of the cornea become dry, and the latter becomes opague,
and the eye consequently sightless. The conjunctiva shrinks
so completely, in many of these cases, that both lids are
found adherent in their whole extent to the eyeball, which
is exposed mevely at the palpebral fissure, where the opaque
and lustreless cornea is to be seen. From what remains of
the conjunctiva, scales,
composed of dry epithe-
'~ lium, fat, ete., peel away.
The motions of the eye-
ball are restricted, 1n
proportion to the extent
of the conjunctival de-
generation. There is no
cure for this condition.

Fig. b9 represents a
case of xerophthalmos,
the result of pemphigus,
which was under my
care in the National
Eye and Ear Infirmary.
Here the eyelids were
not wholly adherent to
the eyeball, and the
cornea remained clear.

The Causes of parenchymatous xerosis of the conjunctiva
are :—Cranular ophthalmia, diphtheritic ophthalmia, pem-
phigus, and the condition is said to be very occasionally seen
as a primary disease, described as essential shrinking of the
conjunctiva. Many observers altogether deny the existence
of the primary affection, and maintain that the cases described
as of that nature are merely the result of pemphigus, and I
am inclined to agree with this view.

Treatment.—As cure is impossible in this form of xeroph-

A




CHAP, IV.: THE CONJUNCTIVA. 127

thalmos, the only indication is to afford relief, so far as it can
be done, from the distressing sensations of drynéss of the
eyes, which are complained of. The best applications are
milk, glycerine, olive oil, and weak alkaline solutions, and
the eyes should be protected from all irritating influences
by protection goggles.

Epithelial Xerosis of the conjunctiva is confined to the
epithelium of that part of the conjunctiva which covers the
exposed portion of the sclerotic in the palpebral opening. It
there becomes dry and dull and covered with small white
spots ; while the whole bulbar conjunctiva is loose, and easily
thrown into folds by motions of the eyeball, and there may be
a good deal of secretion. This form of xerophthalmos often
occurs in epidemics, but also sporadically, accompanied, oddly
enough, by night-blindness (the light-sense unimpaired) and
contraction of the field of vision. The combined condition
has been noticed, chiefly in persons of debilitated constitution,
who have been exposed to strong glares of light, and is said
to have appeared in epidemics, under these conditions, in
foreign prisons and barracks.

Treatment by rest, protection from glare of light, nutritious
diet, and tonics, invariably restores the eyes to their normal
functions.

Again, epithelial xerosis occurs in very young children in
connection with a destructive ulceration of the cornea (see
Infantile Ulceration of the Cornea with Xerosis of the Con-
junctiva, chap. viii.).

Pterygium (mrépvE, @ wing).—This is a vascularised
thickening of the conjunctiva, triangular in shape, situated
most usnally to the inside of the cornea, sometimes to its
outer side, and ravely either above or below it. The apex of
the triangle, the “ head” of the pterygium, is on the cornea ;
and its base, the “ body,” at the semi-lunar fold. The  neck ”
of the pterygium is that part of it at the margin of the
cornea. There is frequently, but not always, a tendency of
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the growth to advance into the cornea, of which it seldom
reaches the centre, and still more rarely extends quite across it.

In its early growth the pterygium is rather thick and
succulent-looking, and very vascular. But finally it ceases
to grow, and then becomes thin and pale, and this is its
rebrogressive stage ; yet it never entirely disappears. Sight
is not affected, unless the pterygium extend over the pupillary
region of the cornea. A limitation of the motion of the eye
to the other side, and consequent diplopia, is sometimes caused
by a pterygium ; but, for the most part, the disfigurement
alone it is which brings these cases to the surgeon.

('ause.—The starting-point of a pterygium is often an ulcer
at the margin of the cornea, which in healing catches a morsel
of the limbus conjunctivee and draws it towards the cicatrix,
throwing the mucous membrane into a triangular fold. The
ulcer then forms anew in the cornea immediately inside the
cicatrix, and, in healing, the point of conjunctiva is drawn into
it again, and is carried a little farther into the cornea, and so
on. The hollow lying between a pinguecula (see below) and
the margin of the cornea is apt to lodge small foreign bodies,
which cause shallow marginal ulcers, and these, in healing,
draw the pinguecula over on the cornea. A marginal ulcer
in phlyctenular keratitis, or in acute blennorrheea, may serve
the same end. The only objection to this theory of the
causation of pterygium is that an ulcer is not always to be
found at the head of the growth.

Fuchs ! believes that pterygium develops from the pingue-
cula, and that the latter causes nutritive changes in the cornea,
loosening the superficial lamelle, and allowing the connective
tissue of the limbus to grow in.

Pterygium is a rare affection in this country, but is more
common in countries, or localities, where the air is filled with
fine sand, or other minute particles.

\ V. Graefe's Arehiv, xxxviil,, Part 2, p. 1.
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Treatment.— Unless the pterygium be very thick, and have
snvaded the cornea to some extent, or be progressing over the
cornea, it is well to let it alone ; the more so as, by removing
it, a quite normal appearance is not given to the eye, for a
mark is necessarily left both on cornea and conjunctiva. If
it be progressive, or very disfiguring, it should be removed,
other proposed modes of dealing with it being futile. This
may be effected either by ligature, or excision.

In the method by ligature, a strong silk suture is passed
through two needles. The pterygium being raised with a
forceps close to the cornea, one needle is passed under it here,
and the other needle in the same way close to its base, the
ligature being drawn half-way through. The thread is eut
close behind each needle, thus forming three ligatures, which
are respectively tied tight. In fouror five days the pterygium
comes away.

For excision, the apex is seized with a forceps and dis-
sected off, either.avith a scissors or fine scalpel, care being
taken not to injure the true cornea. A good plan is to pass
a strabismus hook under the pterygium, when raised up from
the sclerotic, and to foreibly separate the corneal portion by
drawing the hook under it. The dissection is continued
towards the base of the pterygium, where it is finished with
two convergent incisions meeting at the base. The mucous
membrane in the neighbourhood of the base is separated up
somewhat from the sclerotic, and the margins of the con-
junctival wound are then carefully brought together with
sutures. Skin grafts, according to Thiersch’s method, have
been used with success to cover the defect.

Pinguecula (pinguis, fu¢) is the name given to a small
yellowish elevation in the conjunctiva near the margin of the
cornea, usually at its inner side, more rarely at its temporal
margin, but sometimes in each place. It contains, notwith-
standing its name, no fat, but is composed of connective tissue
and elastic fibres. 1t is supposed to be due to the irritation

9
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caused by small foreign bodies. It rarely grows to a large
size, and requires no treatment, unless it become very dis-
figuring, when it may be removed with forceps and scissors.

Subconjunctival Ecchymosis,—The rupture of a small
subconjunctival vessel in the bulbar conjunctiva, without
conjunctivitis, is of frequent oceurrence. It suddenly gives a
more or less extensive purple hue to the ¢ white of the eye,”
causing the patient much concern. It is common enough in
old people, but may occur in the young, and even in children,
from severe straining, as in hooping-cough, vomiting, or raising
heavy weights. It is occasionally significant of diabetes. 1t
also occurs sometimes during epileptic fits, and profuse sub-
conjunctival hemorrhage is occasionally found in cases of
fracture of the base of the skull, having made its way along
the floor of the orbit. It is of no importance, so far as the
integrity of the eye is concerned.

Treatment.—None is required, the extravasated blood gra-
dually becoming absorbed.

Navus of the conjunctiva may occur along with the
same condition of the lids, but it also oceurs separately,
especially on the plica or caruncle.

Treatment.—Electrolysis or ligature. Good results have
been obtained with ethylate of sodium carefully painted
on.!

Polypus of the conjunctiva, for which it is diffienlt to
assign a cause, is sometimes seen. It is generally small, in
connection with the semi-lunar fold or caruncle, and can
readily be removed with the scissors. Granulations oceur-
ring after tenotomy for strabismus are sometimes, and
incorrectly, called polypi.

Dermoid Tumours.—These are pale yellow in colour, and
in size from that of a split pea to that of a cherry. They are
smooth on the surface, and sometimes have fine hairs, and sit

1 Snell, Trans. Oph. See. Un. K., vol, xiii., p. 39.
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usually at the outer and lower margin of the cornea ; but
Fig. 60 was drawn from a case on which I operated, where
the dermoid was situated on the inner side of the cornea,
extending over somewhat on the latter, and not at the most
usual seat. In structure they resemble that of the skin.
They are congenital tumours, supposed to be due to an arrest
in development, but they often have a tendency to extend
over the cornea. If this tendency be present, the tumour
must be removed by dissecting it off the cornea, care being
taken not to go into the Pe—

deep layers of the latter. =

Lipoma. gccurs  a4s o
congenital subeconjunctival
formation of fat, usually
situated between the supe-
rvior and external recti
muscles.

Syphilitic Disease of
the Conjunctiva occurs
both 'as primary and as
secondary disease. It will be treated of in chap. vi., on
Diseases of the Eyelids.

Papilloma, or Papillary Fibroma,—This is a non-
malignant growth, which may spring from any part of the
conjunctival sac. It appears in the beginning as a small
round red knob. The papillomata growing from the tarsal
conjunctiva, and from the semi-lunar fold, frequently take on
a cauliflower appearance; while on the bulbar conjunctiva,
and in the fornix, the growths are liable to be pedunculated,
with a papillary surface. The limbus of the conjunctiva is
a favourite seat for a papilloma, and in the early stage it
may be impossible to distinguish it from an epithelioma.
But if the case come under observation at a later stage, when
the growth has overlapped the cornea, this diffieulty does not
arvise ; for the papilloma merely lies on the cornen, and can be

Fig. 60.
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lifted freely off it with a probe, while the epithelioma infil-
trates the corneal tissue.

Preatment.—Thorough removal with knife or scissors, and
actual cautery, as otherwise the growth is liable to recur.

Epithelioma is not common as a primary disease of the
conjunctiva. When it is so found, it is seen as a libtle non-
pigmented tumour growing from the limbus of the conjunctiva,
surrounded by vascularisation, and may in this stage be mis-
taken for a phlyctenula—of which, however, the margins are
not so steep—or for a papilloma (vide supra). As the tumounr
increases in size, it becomes lobulated, and ulcerates, and soon
attacks the cornea, giving rise on the latter to an appear-
ance very like pannus. The neighbouring lymphatic glands
become enlarged. The so-called coccidia which have lately
been discovered in epithelial cancers have also been observed
in these tumours.'

Sarcoma, too, is rave, and also takes its origin in the
limbus conjunctivee. It is usually a pigmented tumour, a
melanosarcoma. It does not attack the cornea so readily as
the epitheliomatous growths, although it often overlaps the
surface of the cornea. In its later stages this tumour grows
to an enormous size.. That these sarcomata are pigmented, is
explained by the fact that the limbus contains pigment ;
although usually so slight in amount as not to be visible to
the naked eye.

Treatment.—Both epithelioma and sarcoma of the conjunc-
tiva demand prompt operative removal, in order to prevent
an extension of the growth to the rest of the eye, if the case
be seen early, as well as to avert metastases to other organs.
The knife and actual cautery may save the eye and the life in
the early stages; but, later on, removal of the whole eye is
often called for.

Simple Cysts of the conjunctiva are very rare. They

I Lagrange, Etudes sur les tumeurs de 1'ceil, de l'orbite, ete, l‘ﬂ.ris,
1893,
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appear as clear spherical protuberances of about the size of
a pea, seated usually on the bulbar conjunctiva. The walls
of the cysts contain bub few vessels, are thin, and almost
transparent; while for contents they have a clear limpid fluid.
These cysts cannot, as a rule, be moved from their position,
because they are adherent to the conjunctiva, which indeed
gakes part in the formation of their walls. They ave, very
probably, dilated lymphatic vessels. Small bead-like strings
of dilated lymphatics are very frequently seen on the bulbar
conjunctiva.

These simple cysts are most commonly congenital, but
they may begin to be developed during life.

Treatinent.—The cyst may be dissected out, or it may be
sufficient to abscise its anterior wall.

Subconjunctival Cysticercus is a little more common
than simple cyst of the conjunctiva, and yet only forty-six
examples of it have been placed on record.’

Clysticercus is distinguished from simple cyst by its free
mobility under the conjunctiva, to which it is not attached ;
by its thicker and more vascular walls; and, above all, by
the presence of a round, white, opaque spot on the anterior
surface, first pointed out by Sichel, and locked on by him
as pathognomonic of a cysticercus. This spot indicates the
position of the receptaculum ; and occasionally, when this
comes to be placed on the posterior surface of the cyst, it
may be difficult, or impossible, to make the diagnosis with
certainty.

Treatment,—The cyst may be pushed to one side under the
conjunctiva, an incision made in the latter, the cyst then
pushed back again, and out through the opening.

Lithiasis consists in the calcification of the secretion of the
Meibomian glands, which are seen as little brilliantly white
spots not larger than a pin’s head in the conjunctiva. There

_ ' L. Werner, “Subconjunctival Cysticercus,” Lrans. Oplithal. Soc.,
1%., p. T4, The literature of the subject is there fully given,
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may be one only, or very many. These concretions often give
rise to much conjunctival irritation; and, if they protrude
over the surface of the conjunctiva, may injure the cornea.
Each one—the eye having been cocainised—must be sepa-
rately removed by a needle, with which first an incision has
been made into the conjunctiva over the concretion.

Uric Acid Deposits have been seen in the palpebral
conjunctiva in gouty cases. They occur more frequently
than is supposed, and give the murexide reaction.’

Injuries of the Conjunctiva. —Foreign bodies frequently
make their way into the conjunctival sac, and cause much
pain, especially if they get under the upper lid, by reason,
chiefly, of their coming in contact with the corneal surface
during motions of the 1id and of the eye. If the foreign body
be under the lower lid, it will be easily found on drawing
down the latter, and, provided it be not actually embedded in
the mucous membrane, it is easily removed with a camel’s-hair
pencil, or with the corner of a soft pocket-handkerchief. But,
if the foreign body be under the upper lid, it is necessary %0
evert the latter before it is reached. Should the foreign
body be embedded in the conjunctiva, it must be pricked out
of its position with the point of a needle or other suitable
instrument, and the little proceeding will be made easier, hoth
for patient and surgeon, by the instillation of a few drops of
solution of cocaine (2 per cent.) into the eye.”

The conjunctiva is frequently injured in severe wounds of
{he eyelids or eyeball. The interest, and treatment, centre
here chiefly on the other more important parts, which have
been injured. A tear, or wound, of the conjunctiva (usually
of the bulbar portion), when it occasionally occurs without
injury to other parts, is in general of very slight moment.

\ Prans. Clin. Sve, London, Jan. 1893,

2 The continuous, or frequently recurring, sensation of a foreign body
in the conjunctival sac, while nothing of the kind, nor any hypermmia,
is present, is sometimes a premonitory sign of mental disease.

& i,
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1f the wound be extensive, its edges should be drawn together
with a few points of suture; but, otherwise, healing will
take place with the aid simply of a bandage to keep the eye
closed for a few days.

The common form of injury, which may involve the con-
junctiva alone, is a burn by acid or lime. In the case of a
strong acid getting into the eye, if the patient be seen imme-
diately after the occurrence, the whole conjunctival sac should
be well washed out with an alkaline solution ; while, in the
case of lime, a weak solution of a mineral acid is indicated
for the purpose. Cocaine may be employed to relieve the
pain. Subsequently, protection of the eye, with the use of
olive or castor oil dropped into it, will best promote the
healing process.

In the case of a severe burn of the conjunctiva, the resulting
cicatrix is liable to produce a more or less extensive union of
the eyelid to the eyeball (Symblepharon), which ofteninterferes
with the motion of the latter, or even with vision, if the
cornea be obscured. No measures taken during the healing
process can prevent symblepharon, if the degree of the burn
be such as to bring it about. The relief of symblepharon by
operation will be dealt with in chap. vi., on Diseases of the
Eyelids.



CHAPTER V.

PHLYCTENULAR, OR STRUMOUS, CONJUNC-
TIVITIS AND KERATITIS.

Born from a clinical and nosological point of view, it would
be incorrect to divide this affection into two, under the heads
of Diseases of the Conjunctiva, and Diseases of the Cornea;
and, therefore, I treat of it here as one disease ; and, being
a very important disease, I devote a special chapter to it.
It is important, because it 1s excessively common, and be-
cause it is capable of causing considerable damage to sight.
Moreover, even when it occurs on the cornea, it should pro-
bably be regarded as a conjunctival disease, for the corneal
layer, which it primarily attacks, is the. epithelium, and this
—if not also, as some authors state, Bowman's membrane
and the anterior layers of the true cornea—as we know from
the fatal development of the membrane, is a continuation of
the conjunctiva, in a modified form, over the cornea.”
Horner® termed it Eczema of the Conjunctiva and Cornea.
It is characterised by the eruption of phlyctenulae (prUkTaIVA,
o vesicle, or pustule) on the conjunctiva bulbi (but never on
the palpebral conjunctiva), on the conjunctival limbus, or on
the cornea, and is chiefly a disease of children up to the
eighth or tenth year of age.

I képas, a horn.

2 The posterior epithelinm—or even, according to some, this along
with the membrane of Descemet and the posterior layers of the true
cornea—is to be reckoned to the uveal traet ; while the true cornea—or,
according to some, only its central layers—is a modification of the
sclerotie,

1 T, cit., Bd. V., Abth. 2, p. 279,
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Notwithstanding the derivation of the word, a phlyctenula,
or phlyctene, is originally neither a vesicle nor a pustule;
but, when on the conjunctiva, is a solid elevation consisting
of a collection of lymph cells, and is of a greyish colour. In
a late stage, or under unsuitable treatment, the phlyctenula
may, it is true, become a pustule. On the conjunctiva two
types of the disease can be recogniged :—

1. The Solitary, ov Simple, Phlyctenula, —Of this there
may be one or several, varying in size from 1 mm. to 4 mm,
in diameter. The vascular injection is immediately around
the phlyctenula, and is not diffused over the conjunctiva. At
first there may be shooting pains and lacrimation, but these
soon pass away. 1f the phlyctenula be not seated close to the
cornea, the affection is not serious ; and the length of time
required for its cure depends on the size of the phlyctenule,
varying from seven to fourteen days, as a rule.

2. Multiple, or Miliary, Phlyctenul®e,—These are very
minute, like grains of fine sand, and are always situated on
the limbus of the conjunctiva, which is swelled. The general
injection and swelling of the conjunctiva are considerable; and
oceurring, as it does, almost exclusively, in young children, the
affection may be called Eezematous Conjunctival Catarrh of
Children (Horner). The irritation, and so-called photophobia,
and lacrimation are often considerable, and there is a good deal
of conjunctival discharge. This form is very apt to appear
after measles and scarlatina.

Both forms are liable to extend to the cornea, and then, only,
does the disease become serious. This event may come about
in the following different ways :-—

The Solitary Phlyctenula may be seated partly on the
limbus conjunctivie and partly on the margin of the cornea,
and may undergo resolution.

Or, it may give rise to a deep ulcer, which either heals,

leaving a scar; or perforates, causing prolapse of the 1ris,
ete.
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Or, it may form the starting-point of a progressive riband-
like keratitis (Fascicular Keratitis), the pustule becoming an
ulcer, at the margin of which the corneal epithelium is raised
and infiltrated in crescentic shape. This now steadily advances
for many weeks towards the centre of the cornea, followed by
a leash of vessels which has its termination in the concavity
of the crescent. The process is accompanied by much irrita-
tion of the terminal branches of the fifth nerve in the cornea,
and the consequent reflex blepharospasm. A permanent mark
indicates the track of the ulcer.

The Multiple Miliary Phlyctenule on the limbus conjunc-
tivie may cause some slight superficial infiltration, and vaseu-
larisation, of the cornea in their immediate neighbourhood,
which pass off when the phlyctenule disappear.

Or, they may be accompanied by deeper marginal infiltra-
tions of the cornea, which become confluent and result in an
ulcer, that extends along the margin of the cornea for some
distance, and is termed a Ring Ulcer. It is a serious form
of ulcer ; for, if it extend far round, it may destroy the cornea
in a few days by cutting off its nutrition.

Primary Phlyctenular Keratitis occurs principally in
three different forms :(—1. Very small grey subepithelial infil-
trations, which are apt to turn into small ulcers, and then
heal, leaving a slight mark. This mark may ultimately quite
disappear, especially in the case of children, and when situated
peripherically. 2. Somewhat larger and deeper infiltrations,
vesulting in ulcers of corresponding size, which heal by aid of
vascularisation from the margin of the cornea. The opacity
left after these ulcers is rather intense, and clears up bub
little, especially if the situation be central. 3. Large and deep-
seated pustules, often at the centre of the cornea, giving rise to
large and deep ulcers, which may be accompanied by hypopyon
and even by iritis, and which frequently go on to perforation.

Photophobia is usually a prominent symptom in phlycte-
nular keratitis. The term photophobia, however, is not alto-
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gether correct, for 1t is the fifth nerve (from the cornea),
which is mainly the afferent nerve here, rather than the
optic nerve. This 18 ovident from the fact, that in the dark
the patient does not get complete relief. The explanation of
this reflex blepharospasm has been given by Iwanoff,' who
showed that the round cells, in making their way from the
margin of the cornea to their position under the epithelium,
follow the course of the nerve filaments, which they irritate

Fig. 61.— E, Epithelinm ; B, Ant. elastic Lamina ; ¢!, True Cornea ;
¥, Nerve Filament, with Lymph Cells on its course ; D, Phlyctenula.

in their progress. The accompanying Figs. 61 and 62 are
from his original paper.

Eczema of the eyelids, face, and external ear, and catarrh
of the Schneiderian mucous membrane, frequently accompany
phlyctenular conjunctivitis and keratitis.

In these cases, in children of three or four years of age,
temporary amaurosis has sometimes been observed after a
severe and long-continued blepharospasm hag passed away.
The patient is found to be unable to see even large objects,

V Klin, Monatsblattor f. Augenheilbunde, 1869, p. 465,
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or to find his way; although the pupil reflex is active, and
a strong light may still be distressing. There are no
ophthalmoscopic appearances. This blindness passes away
completely in from two to four weeks. It has been regarded
as a reflex phenomenon, and again it has been held to be
due to disturbance of the intraocular ecirculation from
pressure of the eyelids on the eyeball. But the view (Leber,
Uhthotf) which represents it as having a central cause is
probably the correct one. It is likely, at this tender age,
when the psycho-physical processes are not as yet firmly
established, that the desire not to see, and the active with-

Fia. 62.

drawal from the act of vision, leads in a short time Lo a
functional paralysis of the visual centres in the brain; and
that these take some time to recover, or to velearn their
functions, when the ground for the suspension of the latter
has ceased.

('amse.—This is a disease of childhood, although it 1s rare
in the very first year of life. In adults it is uncommon.

The strumous constitution, as indicated by the swollen nose
and upper lip, and sometimes by the enlarged lymphatics in
the neck, as well as by the eczema just mentioned, is that
most liable to this affection. Often, however, it will be found
in strong children with apparently perfect general health ;
but, even in them, there is probably some allied irregularity

- —



CHAP. V.] PHLYCOTENULAR OPHTHALMIA, 141

of nutrition, of which the great tendency to recurrence of
the eye affection is evidence.

Clolonies of straw-coloured micrococei may be found in the
contents of the phlyctenule ; but what etiological relationship
to the production of the phlyctenulae they possess is not yet
known.

Treatment.—The solitary phlyctenula is best treated with
the yellow oxide of mercury ointment ' (commonly known as
Pagenstecher’s ointment), of which the size of a hemp-seed
should be put into the eye once a day. Or, a small quantity
of pure calomel dusted into the eye once a day will also cure ;
but this remedy should not be employed if iodide of potassium
is being taken internally, for then iodide of mercury is liable
to be formed in the conjunctiva.

The miliary phlyctenular conjunctivitis is best treated at
first with cold or iced applications. Freshly prepared chlorine
water (1 part Liq. Chlori., 9 parts water) to be dropped into
the eye once a day is recommended by some, and later on
Lig. plumbi dil. or Sol. argent. nitr. (grs. v ad 3j, and
neutralised) applied to the everted conjunctiva ; or, if the
phlyctenular appearance predominate over the catarrhal, the
yellow oxide of mercury ointment, or insufflations of calomel,
may be preferred. T myself rarely employ any remedy other
than the two latter, which I find applicable to all these
cases,

When the cornea is slightly affected near the margin, in
cases of miliary phlyctenule, calomel, or Pagenstecher’s oint-
ment, and warm fomentations, should be used.

When a large pustule on the margin of the cornea has
resulted in a deep ulcer, with tendency to perforate, and

' .—Hydrarg. Perox, Precip. gr. xxx, Vaselin, 5j.—M.
NotTe.—Hyd, Perox. Precip, is prepared by precipitating the Bichloride
of Mercury with Lig. Sode, and washing the resulting oxide. I learn

from Mr, Jabez Hogg that this cintment was in use by the late Mr.
Guthrie, in the year 1849,
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accompanied by much pain, T cannot too highly recommend
paracentesis of the anterior chamber through the floor of the
ulcer, the pupil having first been brought well under the in-
fluence of eserine, to prevent prolapse of the iris. The good
effect of this will be very soon apparent: the pain disappears,
the patient sleeps, the uleer becomes vascularised, and heal-
ing sets in. Cauterisation of the ulcer in an early stage
with the galvano-cautery is also good practice ; but in these
cases I prefer the paracentesis. Many surgeons frust very
much to eserine, warm fomentations, and a pressure
bandage.

For the fascicular keratitis the yellow oxide of mereury
ointment is in its place. When the crescentic infiltration is
very intense, it is well to touch it with the galvano-cautery.
Division of the leash of vessels at the margin of the cornea
has a beneficial effect.

For the ring uleer, a pressure bandage, under which an
antiseptic dressing (boracic or salicylic acid, or perchloride of
mercury) has been placed, is, perhaps, the best method of
treatment. Warm fomentations promote vascular reaction,
and may be used with benefit at each change of bandage.

For primary phlyctenul of the cornea in the form of the
minute grey superficial infiltration or uleer, nothing beyond
atropine, with warm fomentationg, and a protective bandage
to keep the eyelids quiet, should be used. When reparation
of the ulcer has commenced, calomel, or weak yellow oxide
of mercury ointment, may be employed,

For the large purulent phlyctenula, resulting in a large
and deep ulcer, often situated ab the centre of the cornea,
with hypopyon and iritis, warm fomentations (camomile, or
poppy-head, at 90° F., for twenty minutes three times a day),
atropine, iodoform as ointment or powder, and a protection
pandage form the treatment in the early stages. Here, also,
T often puncture the uleer with the very best results in respect
of hastening the cure, and the galvano-cautery may be used

el T - e sttt 2 & -
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with advantage. In the stage of reparation, Pagenstecher’s
ointment or insufflations of calomel are very useful.

In all forms of phlyctenular ophthalmia, those favourite
remedies blisters, setons, and leeching should be avoided.
The first two worry the patient, give rise to eczema of the
skin, and are not to be compared in their power of cure with
the measures above recommended ; while leeching gives, at
best, but temporary velief, and deprives the patient of blood
which he much requires.

For relief of the blepharospasm, in addition to the use of
atropine, plunging the child’s face into a basin of cold water,
and keeping it under until he struggles for breath, and this
immersion repeated two or three times in rapid succession, and
used every day if necessary, is a most efficacions means. It
should always be used where the blepharospasm is severe, as
this is not only distressing to the patient, but also an obstacle
to the cure.

The general treatment, notwithstanding the so-called photo-
phaobia, should consist in open-air exercise before everything
else ; unless, indeed, there be an ulcer which threatens to
perforate. It is not well to keep the patient’s face or eyes
covered with bandages and shades, nor to eonfine him to a
dark room. A pair of dark-blue glasses are the best protec-
tion from strong glare of light; and shady places can be
selected when the patient is out of doors. Cold or sea baths,
followed by brisk dry rubbing. Easily assimilated food at
regular meal hours, but no feeding between meals. Regula-
tion of the bowels. Internally: cod liver oil, maltine, iron,
arsenic, syr. phosph. of lime, and such-like remedies ave
indicated.

The great tendency to recurrence is one of the most trouble-
some peculiarities of all kinds of phlyectenular ophthalmia; and
in order to prevent this, so far as possible, it is important to
continue local treatment, until the eye is perfectly white on
the child’s awaking in the morning, and even for fourteen
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days longer. This prolongation of the treatment will also
assist in clearing up opacities, as best they may be. For
this after-course of treatment calomel insufflations should
be used.

Nothing can be done for the opaque scars left on the cornea
by uleers, when all inflammatory symptoms have subsided.
If the ulcer have been very superficial, the resulting scar in
young children may disappear in the course of time. Deep
ulcers cause more opaque and permanent scars, and uleers
which have perforated produce the greatest opacity. Some
of the very disfiguring scars may be tattooed (see chap. viii.).

The degree of the defect of vision to which an opacity of
the cornea may give rise depends, in the first instance, on the
position of the opacity. If it be peripheral, the vision may be
perfect ; but if 1t be in the centre of the cornea, sight may
be seriously damaged. Even a slight nebula, barely visible to
the observer, will cause serious disturbance of vision, if situated
in the centre of the cornea ; while, in the same situation, the
very opaque scar of a deep ulcer will produce a proportionately
greater defect. If a central, but not deep, ulcer should not
become completely filled up in healing, and a facet remain,
vision will also suffer much in consequence of irregular refrac-
tion, although there may be but little opacity.



CHAPTER VI
DISEASES OF THE CORNEA.

TaE importance of a knowledge of the diseases and injuries
of the cornea depends on their great frequency, coupled with
the fact that nearly every one of them is liable to leave
behind it some opacity, with resulting defect of sight and
disfigurement of the eye ; while several of them are very apt
to lead to complete loss of sight.

INFLAMMATIONS OF THE CORNEA.

From a clinical point of view these will be most conveniently
considered under the headings—(«) Ulcerative Inflamma-
tions, and (#) Non-ulcerative Inflammations.

(¢) ULCERATIVE INFLAMMATIONS OF THE CORNEA.— Before an
uleer can form in the cornea, there must be a cellular infiltra-
tion of ifs tissue near its anterior surface; and this cellular
infilbration is brought about, we nowadays believe, by the
entrance into the cornea of certain micro-organisms, the
gonococeus, or the staphylococeus pyogeneus, or other, as
yet undescribed, forms. One recognises the existence of an
infiltration by seeing an opaque spot in the cornea, with a
dulness of the layers over it, and often of the corresponding
part of the epithelium, Before long the epithelium covering
the infiltration comes away, and soon the intervening layers
of the true cornea break down, and then we have an ulcer
established.

But, although all ulcers of the cornea originate in an
146 10
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infiltration ; yet, when once established, they take on a great
variety of type, in consequence, it may be, of a variety in the
nature of the originating micrococcus. Some ulcers are
purulent, others non-purulent ; some tend to spread over the
surface of the cornea, others tend to go deep into it ; some
attack by preference the central region of the cornea, while
others are confined to 1ts margin ; some readily give way to
treatment, and others are very obstinate, or almost incurable.
Again, some aleerative corneal processes are attended by much
cireumecorneal injection, severe pain in and about the eye, great
reflex blepharospasm, and lacrimation ; whilst others, which
may really be more severe processes in §0 far as the integrity
of the eye is concerned, can run their course with scarcely
any injection of the eyeball, and with little or no distress
to the patient.

Etiologically, corneal ulcers are primary or secondary. The
primary ulcers are those in which the diseased process
originates in the corned, most commonly as the result of
traumata, but also in phlyctenular keratitis, or as the result
of corneal abscess, or where the nutrition of the cornea 18 in-
terfered with, ete. Secondary ulcers ave those which are the
result of disease elsewhere, usually in the conjunctiva, as in
acute blennorrheea, and in conjunctival diphtheritis.

(lorneal ulcers are more comion in advanced than in early
lite. Indeed, in early life, unless in cases of blennorrhea
neonatorum, and of ph]ycbeuulur disease, corneal ulcers are,
I may say, unknown. The greater linbility to these affections
in advanced life is due, no doubt, to a less active nutrition
at that period in this already lowly organised part. Hence,
slight trawmata, or the presence of o slight conjunctival
catarrh, which would have no ill effect in a young person,
may form the starting-point of a corneal ulcer in an old
person, or even in one of middle age. For the same reasons,
corneal ulcers are much more common in the lower orders
than wmongst the well-to-do ; for the general putrition of
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the poor is often defective, while they are more exposed to
traumata than arve the better classes.

The Diagnosis of the presence of a large corneal ulcer is
very simple. Inspection of the cornea in ordinary daylight
at once reveals the loss of substance, more or less extensive,
deep, and infiltrated. If the ulcer be very small and shallow,
the difficulty is greater, especially if there be much blepharo-
spasm. In such cases the surgeon must endeavour to inspect
the cornea from different points of view, either by directing
the patient to move his eye, or by moving his own head,
until he succeed in obtaining such an incidence of the light,
as will display the minute loss of substance, with its margin,
and more or less grey infiltrated floor. Or, he may employ the
oblique illumination with artificial light. An instillation of
cocaine may be necessary to facilitate the examination, by
diminishing the blepharospasm.

It is obviously important to decide at the outset whether
a grey spot in the cornea be an infiltration (= a collection
of cells which may shortly become an ulcer), an ulcer, or a
sear (= a healed ulcer, or other loss of substance). The sur-
face covering an infilbration, although flush with the general
surface of the cornea, has usually a steamy appearance,
due to some disorganisation of the corneal epithelium, and
is not polished. With an ulcer the appearances above
described will be found. The surface of a scar is usually,
although not always, flush with the general surface of
the cornea, and it is a polished surface—i.c., covered with
normal epithelinm, not rough, irregular, or even steamy.

A very beautiful method for ascertaining the presence and
true extent of a corneal uleer, or traumatic loss of substance,
15 the instillation of a 2 per cent. solution of fluorescin.
Almost immediately afterwards, the tissue forming the floor of
the loss of substance assumes a greenish tint, which cleaxl y
differentiates it from the surrounding normal cornea.

The presence of Hypopyon (Ume, wnder ; miov, pus) is the
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rule with some types of corneal ulcer. Hypopyon s a
deposit of pus in the anterior chamber, and, as the patient
sits or stands, it lies in the lowest part of the chamber, to
which place it has gravitated. If the patient lie in bed;
say, on the side of the affected eye, the hypopyon will of
course change its position, and gravitate towards the outer
side of the chamber. Sometimes the hypopyon is o small as
to be detected with difficulty ; and again it may fill the whole
anterior chamber, completely obscuring the iris. It will be
asked :— From whence does the pus come, which forms hypo-
pyon in cages of corneal uleers? Tt might be supposed that
it is derived directly from the purulent floor of the ulcer,
by passage of the pus-cells through _the posterior layers of the
cornea. But this is not so. No pus cells do, or indeed can,
pass through the membrane of Descemet, Moreover, copious
hypopyon is often present, when the corneal ulcer is quite
small, and non-purulent. The pus-cells which form hypopyon
in cases of corneal ulcer come from the iris, in compliance
with the law which causes leucocytes to wander out of blood-
vessels in the neighbourhood of an inflammatory focus, and
to make their way towards that focus. When these leucocytes
from the iris reach the anterior chamber, they can go no
farther, owing to the barrier imposed to thenr progress by
the membrane of Descemet.

The pus forming a hypopyon contains, in its early stages
at least, no microbes. These interesting facts concerning the
genesis and nature of hypopyon have been discovered by
Professor Leber.!

The Dangers altendant wpoi Corneal Ulcers ave, first of all,
the opacities, the scars, which even the slightest of them are
apt to leave behind.

Fig. 63 represents a section made through a deep ulcer in
its progressive stage. AU the margin of the ulcer the epi-
thelium (¢) and Bowman’s membrane (b) cease. The floor

e ——————

\ Die Entstehung der Entzvitndung Leipzig, 1891,
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of the ulcer is seen covered with pus, which also infiltrates
the corneal tissue in the neighbourhood. As soon as cure
commences, the floor of the ulcer begins to get clear, <.e. it
becomes gradually less covered with pus, until it is finally

Fra. 63 (Fuehs).

quite free from it, and pari passu the surrounding infiltra-
tion is absorbed. Then, the epithelium, growing in from the
margin (m m, Fig. 64) all round, gradually carpets over the
floor of the uleer, and, underneath this newly formed epithe-

Fia. 64 (Fuchs).

linm, the new tissue, which is to close the loss of substance,
is laid down. This new tissue, however, is not corneal tissue,
but is ordinary connective tissue, and is therefore opaque.
Hence, the deeper the uleer has been, the more intense will
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be the resulting opacity. Bowman’s membrane never becomes
restored over the cicatrix.

The ulcers which are situated at the centre of the cornea,
in the pupillary area, are more serions for sight, than those
situated peripherally, as can be readily understood. The
opacity left by a very superficial uleer is slight, and is called
a nebula ; a somewhat more intense opacity is called a
macula ; and a very marked white star is called a leucoma.

But a more serious danger, connected with ulcers of the
cornea, than the opacities they leave behind, is that of per-
foration of the cornea, to which some ulcers are very prone.
For an account of the consequences of perforation see pp. 116,
154, and 176 (on Staphyloma Cornez).

In the Treatment of primary corneal ulcers the student will
soon perceive that a bandage, atropine, and warm fomenta-
tions play prominent parts.

The bandage should be put on with firm pressure,—but
should not be made uncomfortably tight,—the eye having been
previously padded out, especially at the inner canthus, =0
that equal pressure may be exercised on the globe all over.
The support thus given t0 the cornea and front of the eye
promotes the healing process in the uleer, and the bandage
is also useful by preventing the eyelids from rubbing over
the ulcer, and by keeping small foreign bodies from it. In
secondary ulcers, due to severe conjunctival processes, such
as blennorrheea, a bandage 1s contraindicated, because 1t re-
tains the secretion, and therefore would do more harm than
good.

Atropine, in sufficient quantities to keep the pupil dilated,
ghould be employed. Tritis very often attends severe corneal
ulcers, and herve the indication for atropine is obvious. But
vest of the affected part is, we know, an important element
in preventing, or in curing, any inflammation ; and, in the
affections we are now treatimg of, even where there is no iritis,
atropine acts by procuring rest of the iris, and of the ciliavy
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muscle, the constant motion of which would otherwise tend
to augment the inflammatory process in the cornea.

Some surgeons use myotics (eserine, or pilocarpine) in
preference to atropine in the treatment of corneal ulcers.
They hold that their power of reducing the intraocular tension
enconrages healing of the uleers; while they also think the
more extended surface of iris presented facilitates absorption
of the hypopyon. But it is doubtful whether myotics do
reduce the normal tension, although they often have that eflect
upon abnormal tension ; and my objection to them in these
cases is that they increase, I believe, the tendency to iritis.’
Absorption of the hypopyon will only come about when the
cornea begins to recover, whatever the treatment may be.
I am not singular in this view of the use of eserine in
corneal ulcers. An indication for myotics, however, is given
by the presence of an ulcer near the corneal margin with a
tendency to perforate, for here the myosis would assist in
preventing prolapse of the iris, should perforation take
place.

Warm formentations promote the healing process by stimu-
lating tissue-changes in the cornea. One usually orders
them to be made with poppy-head water or chamomile tea,
although no doubt warm water would he equally eflicacious.
Hot solutions of 4 per cent. boracie acid, or 1-5000 COrrosive
sublimate, may be used with advantage. The bandage having
been removed, a compress of lint dipped in the stupe at about
120° Fahrvenheit is laid upon the eye, and frequently replaced
by fresh compresses out of the stupe, so that the one on the
eye may be always hot. This is continued for half an hour
at a time, and repeated every two or three hours.

In an uleer of a purulent or slonghing nature, the insuftla-

e

' I would feel disposed to qualify this statement in the case of purnlent
phlyctenunlar uleers, with hypopyon, in children. They are much less
prone to iritis than adults, and more rapid absorption of the hypopyon
in these cases may be obtained with eserine than with atropine.—T. W,
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tion on its floor of very finely divided iodoform
powder is useful,

Thorough scraping of the floor of the ulcer
with a small sharp spoon is a very important
and valuable method.

The actual cautery has, of late years, come
much into use in the treatment of purulent
and serpiginous corneal ulcers. It acts by
destroying the micro-organisms, which keep
the process going. Either a thermo-cautére, in
the form of a very fine point, or the galvano-
cautery (Fig. 65), may be employed. To the
latter a medium-sized bichromate of potash
bottle-battery is attached, and the platinum
wire brought to a red-heat. The eye having
been cocainised, the red-hot cautery is brought
into contact with the whole surface of the
uleer, so as to thoronghly destroy its super-
ficial layer, and special attention is paid to
any part of the margin of the ulcer, where
it seems inclined to spread to as yet healthy
tissue. Fluorescine may be used to show the
extent of the uleerated surface. The cauterisa-
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tion can be repeated as often as the progress
of the ulcer makes it desirable. Tt is well to
perforate the cornea with the cautery, and to

I T T R,

evacuate the agueous humour and hypopyon ;
or, this may be done with an ordinary para-
centesis needle, after the cauterisation is com-
pleted. My own experience of the cantery in

I'ig. 65.—The bolt A being pushed forwards, the cur-
rent is completed, and passes through the platinum wire
which forms the cautery. By pressure on the button
B the current can be momentarily intercepted during
Fia. 6b. use of the instrument,

A e
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these cases is extremely satisfactory. It seems to give the
best percentage of cures with the least amount of opacity.

Snellen and others prefer scraping to the cautery, on the
grounds that the former does not injure the healthy tissue
as the latter may do. After scraping he touches the
surface of the ulcer with tineture of iodine.

Paracentesis of the anterior chamber through the
floor of the ulcer is another most valuable therapeutic
measure for some corneal ulcers, and deserves a more
routine application in these cases, than is at present
accorded to it; the more so, as the valuable little
operation is simple and dangerless. But there ave, I
think, two imperative indications, two golden rules, for
its use, namely:—(1) If there be great pain. Very
shortly after the operation, which for the moment
increases the neuralgia, the patient experiences the
greatest velief, and passes the first good night after
many wakeful ones. (2) If perforation seem to be
imminent. This may often be recognised by a bulging
forwards of the thin floor of the ulecer; but sometimes
it is not easily foreseen, and if there be any doubt on
the point, paracentesis should be performed. It is im-
portant to forestall spontaneous perforation of the ulcer
by this proceeding ; because, the opening made by tl.e
latter being linear, it heals easily, and leaves but a
slight scar without anterior synechia ; while the natural
opening would be a complete loss of substance, and,
therefore, the more readily involve adhesion of the
iris in the resulfing comparatively extensive cicatrix.I'ra. 66
Other indications for the operation are, inecreased tension and
the presence of a large hypopyon.

Paracentesis of the anterior chamber is best performed
by means of a paracentesis needle (Fig. 66), which is a some-
what shovel-shaped instrument, with a shoulder or stop. If
this be not at hand, a small iridectomy knife, or a broad

ARMOLD & SONS LONDON
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needle, will answer the purpose. The eye having been
cocainised, a spring lid-speculum is inserted, the eye fixed
with a fixation forceps, and the point of the paracentesis
needle applied to the floor of the uleer, in such a way that
the plane of the little blade may be at an angle of about 45°
with that of the floor of the ulecer. The point is pushed
gently through the floor, and the plane of the blade is then
immediately changed, so that, as the instrument is being
advanced up to the shoulder, it may be almost in contact
with the posterior surface of the cornea. The withdrawal
of the instrument ghould be effected with extreme slowness,
in order that the agqueous humour may flow off gradually, and
not with a rush. If these precautions be taken there need
be no danger of injuring the crystalline lens, of causing
intraocular hemorrhage, or of having prolapse of the iris in
the incigion. Tf the latter should oceur, it can usually be
reposed with the spatula. It may happen that, when the
needle has been quite withdrawn, a considerable portion of
the aqueous humour may still remain in the anterior chamber,
unable to escape owing to the valve-like closure of the wound,
Tt should be evacuated, by making the wound gape by gentle
pressure with a spatula on its posterior lip. If it be desirable
to tap the anterior chamber on the next day, it can be done
by simply opening np the wound with a spatula, or with the
probe-like instrument at the other end of the handle (Fig. 66),
without the aid of any eutting instrument.

If the case do not come under the care of the surgeon
until perforation of the ulcer with prolapse of the iris has
taken place, the very important question as to the best
method of dealing with the condition is presented. The same
question arises in other forms of perforating ulcer. 1f the
loss of substance oceupy one-thivd or more of the cornea, with
correspondingly large prolapse of iris, little ean be done
beyond the use of eserine—and here T would use eserine—to
reduce the intraoccular pressuve, along with the application of
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a firm bandage ; for, in such cases, the formation of a corneal
staphyloma 1is almost inevitable. But, if the ulcer and pro-
lapse be small, an attempt may be made to free the iris; so
that no anterior synechia may form, and in order that the
cicatrix may be flat, and not raised over the surface of the
cornea, and, therefore, exposed to injury. The importance of
such an attempt lies in the fact, that a corneal cicatrix with
iris entangled in it—mnot merely adherent to its posterior sur-
face—affords a constant source of danger, especially if situated
near the margin of the cornea ; for, in such eyes, sudden and
uncontrollable puralent inflammation of the iris and chorioid
may come on, after an apparently slight trauma, and end
in total destruction of the eye. This event is due to septic
infection reaching the interior of the eye through a superficial
loss of substance, the direct result of the trauma. The
surgeon’s attention should therefore be directed to obtain
at least as flat a cicatrix as possible, or, still better, a non-
adherent cicatrix. The practice which I, as well as many
other surgeons, have commonly followed, is to draw the
prolapsed portion of iris slightly forwards with a forceps,
and to snip it off level with the surface of the cornea ; and
then, with a spatula, to endeavour to free the iris from any
adhesions it may have formed with the margin of the ulcer.
Atropine or eserine, according to the position of the ulcer, is
then instilled, and a bandage cavefully applied. This pro-
ceeding is only of use when a fresh prolapse can be dealt
with, before cicatrisation sets in; and the result is often
satisfactory, so far as the securing of a flat cieatrix is con-
cerned, but an anterior synechia can rarely be avolded.

Dr. da Gama Pinto has successfully employed the follow-
ing method for obtaining a non-adherent cieatrix :—Having
abscised the prolapsed portion of iris as above, and freed
all adhesions to the margin of the uleer with a spatula, he
covers the opening in the cornea with a flap cut from the
bulbar conjunctiva,—and this flap should be twice as large
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as the opening, in order to admit of its shrinkage,—and then
pushes the flap into the opening with a blunt probe. A firm
binocular bandage is applied—but no iodoform. The eye is
not dressed until the third day, when the anterior chamber
is often found restored, the iris all in its proper plane, and
the conjunctival flap healed into the ulcer. Ultimately, all
trace of the flap disappears, and an ordinary non-adherent
corneal scar is presented. I have employed this method
twice, and in each case with a good result.

Aniline dyes, more particularly pyoctanin, have been
recommended in the treatment of purulent ulcers, especially
by Stilling.! They are only useful as long as staining takes
place.

From time to time, different types of corneal ulcers have
been recognised and described, and the following ave the
chief of them :—

Simple Ulcer.—This may result from a slight trauma,
or from the bursting of a phlyctenula. It presents the
appearance of a minute and shallow depression, with a grey
floor, on the surface of the cornea. There is cirenmeorneal
vascularity, especially at that part of the corneal margin
nearest to which the ulcer is situated ; the pupil is apt te be
contracted, although iritis is not present ; and there is often
a good deal of pain, lacrimation, and photophobia.

Treatment and Prognosis.—The eye is to be bandaged,
warm fomentations applied several times a day, and a drop
of solution of atropine instilled night and morning. When
of phlyctenular origin, stimulation with the yellow oxide
ointment is indicated. Cure, with slight opacity remaining,
comes about in a week or ten days. DBut, occasionally, this
form of ulcer may pass over to the deep ulcer.

Deep Ulcer,—This is a purulent uleer, and commences in
a purulent infiltration of the cornea. It forms a tolerably
deep pit in the cornea, towards its centre, the floor of thE

\ Deutsehe. Med. Woehensehrift, No. 10, 1802.
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ulcer being covered with purulent deposit and detritus, and
the corneal tissue immediately surrounding it being some-
what infiltrated with pus. The uleer is generally round, but
it may assume any shape. Hypopyon is often present, and
a marked tendency to irvitis exists. The pain is usunally very
severe, violent frontal neuralgia being a common symptom.

This ulcer has no great tendemcy to spread over the
surface of the cornea, but has a very decided tendency to
perforate through it. As it does not generally attain wide
dimensions, the perforation it may produce is small, and
gives rise to a small adherent leucoma, rather than to a
staphyloma.

C'auses.—This form of ulcer is a frequent one in purulent
conjunctivitis, and it may be caused by the lodgment of
foreign bodies, and other injuries of the cornea.

Treatment.—I1f the ulcer be due to a conjunctival process,
the latter should be actively treated.

If the cause be other than conjunctival, a pressure
bandage, to give support to the ulcer, is important, and
periodical warm fomentations are most beneficial. Atropine
should be instilled several times daily. Antiseptic applications,
too, especially iodoform in finely divided powder, are useful.

Paracentesis of the anterior chamber through the floor of
the ulcer is a proceeding always followed by improvement in
the condition of the eye, and is very important as a preven-
tive of natural perforation. The actual cautery, too, is in
its place here.

Ulcus Serpens (Semisch’s Ulcer, Infecting Ulcer). This,
also, is a purulent ulcer, the characteristic of which is its
tendency to extend over the surface of the cornea, especially
in some one direction, rather than to strike deep into its
tissue. Its position is chiefly central, and it presents a greyish
floor, which is more intensely opague at some places. One
part of the margin takes the form of a curve, or of several
closely placed curves, and at this place becomes yellowish-
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white in colour and somewhat raised, and the floor of the
uleer seems deeper in its neighbourhood.  Immediately
around the ulcer the cornea is slightly opaque, but farther
out it is quite normal.

The degree of pain and irritation varies much, being
almost absent in some cases, while in others it is extremely
intense.  Iritis is apt to come on at an early period, and
may pass into irido-cyclitis. Hypopyon is almost always
present. The ulcer creeps over the surface of the cornea in
the direction of the curved and intensely infiltrated margin,
At a still later stage the whole cornea is apt to become
infiltrated, and the entire margin of the ulcer to extend, and
the anterior chamber becomes quite full of pus. Perforation
now takes place, or may do so somewhat earlier. 1f the per-
foration be small, an adherent leuncoma results ; but, if large,
a staphyloma is produced.

C'uuses—Ulcus Serpens always has its origin in a super-
fioial corneal abscess (vide p. 170), caused in its turn by a
trauma, which has produced, it may be, only a slight abrasion
of the epithelium. In a large percentage of the cases chronic
dacryocystitis 1s present, and a considerable proportion of
them occur in the agricultural population, especially in
harvest-time.  The investigations of Leber, and others,
make it probable that a fungus (aspergillus) obtaining
entrance through the loss of epithelium sets up the abscess,
which results in this peculiar ulcerative process. This fungus
is probably present in the abnormal secretion of the lacrimal
gac, or floats in the air during the oats, barley, and wheat
harvest.

Prognosis.—From the above description it will be seen, that
the process is a very severe one in many instances, and the
prognosis bad ; yeb, some Cases do recover useful, although
damaged, sight, ander careful treatment, if 1t has been

resorted to in time.

U, Gracfe's Avelie, 35V, pt. 2, p. 285,
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Treatment.—1f the case be not severe, atropine, with pro-
tection of the eye, may cure in a few days. Here, too, some
surgeons prescribe eserine, and I am opposed to its use
(p- 115). Warm fomentations are useful; and a pressure
bandage, provided there be no dacryecystitis. Antiseptic
measures should always be employed, iodoform being the
application most likely to prove of use. It may be employed
either in the form of a strong ointment (gr. xxx ad 3j) put
into the eye, or it may be dusted on the floor of the ulcer with
a camel’s-hair pencil. Scraping the floor of the ulcer with
a sharp spoon has also been suggested, But it is in all
respects wiser to deal with these cases, even the apparently
mild ones, actively in the very commencement, by means of
one or other, preferably the second, of the two following
methods.

Swmisch’s Method consists in division of the ulcer with a
Graefe's cataract knife. Cocaine having been applied, the
point of the instrument is entered about Zmm. from the
margin of the uleer in the healthy corneal tissue, and, having
been passed through the anterior chamber behind the ulcer,
the counter-puncture is made in the healthy cornea some
2mm. from the opposite margin of the ulcer. The edge of
the knife being then turned forwards, the section is slowly
.completed. The incision should divide the intensely infiltrated
part of the margin in halves. The agqueous humour and
hypopyon are evacuated, atropine is instilled, a bandage is
applied, and the patient soon gets rvelief from pain. Every
day, until healing of the ulcer is well established, the wound
must be opened up from end to end with the point of a fine
probe or spatula, the contents of the anterior chamber being
thoroughly evacuated on each occasion, and atropine instilled.
The result is that, in a vast majority of cases, the progress
of the ulcer is arvested, and healing soon sets in. The little
operation should not be delayed long, but it may be employed
with advantage even in late stages of the process.
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But the actual cautery is the most valuable method of
treatment for this ulcer. The infiltrated and undermined
margin of the ulcer is the part which should be most
thoroughly cauterised ; bub its floor, if much infiltrated, is
also to be dealt with. The application of fluoresein  just
before the use of the cautery is of much value, as it enables
the operator to clearly discern the whole of the diseased part
requiring cauterisation.

It will not be out of place to describe here a method of
treatment which has “been introduced by Darier' for many
affections of the eye, but chiefly for infective ulcers of the
cornea, and which has given very satisfactory results not
only in his bands, but also in the hands of others, although
it has its opponents. This method consists in subconjunctival
injections of corrosive sublimate. One-twentieth of a milli-
gramme (0.00005 gramme) is injected under the conjunctiva
at a distance of about 1'0 cm. from the corneal margin.
As it is a rather painful procedure, cocaine must be first
instilled. Some cedema of the conjunctiva and swelling of
the lids may be present on the following day, but 1t soon
subsides. The only complication which ever occurs is a
slight scar in the conjunctiva, Tt is well to use an ¢ ividised
platinum ” needle on the hypodermic syringe, as-it can be
sterilized each time by passing it through a flame. The
injections may be repeated every third or fourth day, accord-
ing to the amount of reaction.”

Rodent Ulcer.—This is a rare and extremely dangerous
form of ulcer. It appears as a small—sometimes even pin-
head—grey infiltration near the corneal margin, not differing

'V Annal d& Oculist, 1893, t. cix., p. 941 ibid., t. X, P 145 (resumé
of various opinions) ; also Gepner, Centralblatt, f. prak. Augenheilk.,
Jan. 1804,

2 The other affections in which this treatment has been of service
are: injuries of the eyeball (to prevent infection), keratitis diffusa,
iritis, chorioido-retinitis, and scleritis.
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in appearance from many a harmless infiltration. This
rapidly ulcerates. Other similar infiltrations appear in the
neighbourhood and at other parts of the margin, and ulcerate.
The ulecers do not go deeper than about one-third of the
thickness of the cornea. They never penetrate. Before long
they begin to heal, but leave an intense cicatrix behind.
After a time more such ulcers form inside the position
occupied by the first irruption, and these also heal, leaving
further opacity. This process goes on until, finally, the
whole surface of the cornea has been eaten away, its centre
being the last place affected, and then loss of sight is com-
plete. The disease usually comes on in both eyes, although
there may be an interval between the onset in each. It
attacks decrepit people of over middle life. The progress of
the disease is very slow, as many weeks, or even some months,
may elapse, before the surface of the whole cornea has been
destroyed.

Treatment.—Some of these cases are amenable to the actual
cautery, and then its use will arrest the disease and save the
eye. But I have seen cases in which this and every other
conceivable treatment was tried in vain, and where both eyes
were irretrievably lost.

Marginal Ring Ulcer is a rare form, which commences
as a clean-cut, or but slightly infiltrated, yet rather deep,
ulcer at the corneal margin. Its tendency is to extend
along the margin of the cornea; and, in some instances,
healing takes place in the older parts of the ulcer, while it
is still progressive at the newer parts. It may extend all
round the cornea, and finally give rise to complete sloughing
of the latter by cutting off its nutrition. This ulcer may
result in children from a marginal phlyctenular infiltration
(p. 138), but is more common in adults, or in aged people,
whose nutrition has fallen very low.

Treatment.—The actual cautery. Paracentesis through the
ulcer, eserine having been first instilled. Insufflation of

11
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iodoform. Warm fomentations. A bandage. Quinine, iron,
and strychnine internally, with nutritious diet.

Absorption Ulcer (Facetted Uleer, Superficial Transparent
Uleer) is the term applied to a certain definite superficial
ulceration, which is accompanied by but little opacity, and by
1o vascularisation, and which is usually seated at or near the
contre of the cornea, where it presents the appearance of a
shallow pit about 2 mm. broad, with rounded margin. If the
eye be exposed to cold wind or other irritation, some circum-
corneal injection makes its appearance, and the eye waters; but
these symptoms soon pass off again. The portions destroyed
by the ulcerative process come away in the course of a few
weeks, the surface begins to be covered with new epithelium,
and reparation of the corneal tissue commences. It takes
months for this healing process to be completed ; and, often,
the defect is never quite filled up, but a small facet is left,
which is liable to interfere with vision.

The absorption ulcer does not tend to perforate, nor to
spread over the surface of the cornea.

It occurs chiefly in childhood, and probably indicates mal-
autrition of the general system; some observers, indeed,
think there is a close relationship between it and phlye-
tenular ophthalmia. Tt is also seen in granular ophthalmia,
with and without pannus.

Treatment consists in atropine and protection in the early
stages ; and the yellow precipitate ointment, when the epithe-
lium has become restored.

Neuro-Paralytic Keratitis.—In paralysis of the Ophthal-
mic Division of the Fifth Nerve, purulent infiltration and
aleeration of the cornea is often observed. It was formerly
believed that the fifth nerve had an influence over the
nutrition of the cornea, and, hence, that this was a trophic
process ; but experiment has shown that this is not the case,
and that the affection 18 merely due to the loss of sensation,
which renders it possible for foreign substances to remain on
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the cornea, unremoved by a reflex motion of the lid. This
disease, therefore, cannot be regarded as of neuropathic
origin, in the strict sense of the term.

T'reatment consists, chiefly, in protection of the cornea by
a bandage on the eye; or, by keeping the lids fastened to-
gether with a dermic suture.

Infantile Ulceration of the Cornea, with Xerosis of
the Conjunctiva, first described by von Graefe,! is a very
rave affection, of which a few cases came under my care at
von Graefe’s clinique. It attacks some wretchedly delicate
marasmatic children early in the first year of life, making
its appearance at, or near, the centre of the cornea. TIritis
always supervenes in severe cases. That portion of the
bulbar conjunctiva, which is exposed in the palpebral aperture
at either side of the cornea, undergoes slight epithelial xerosis,
as in functional night blindness due to retinal exhaustion
(see chap. xvii.). Sometimes the xerosis of the conjunctiva
is absent.® Ulceration of the cornea soon comes on, through
necrosis of the layers lying over an interstitial infiltration 5
and this ulceration spreads, until it involves the whole of
the cornea, except a very narrow margin. Finally, perfora-
tion, with prolapse of the iris, and panophthalmitis, may
supervene,

Both eyes become affected, as a rule, although the disease
usually attacks one some time before its fellow. The patients
almost always die of diarrhea, pneumonia, ete.

Canse—Streptococei have been found ? in the corneal ulcer,
and in the conjunctiva; while a general invasion of the
vascular system of the whole body is also present. To the
latter circumstance are referred the symptoms, which lead
to a fatal termination.

YA, v, Graefes Arehiv, xii, pt. 2, p. 250,
* Holmes Spicer, Trans, Oplith, Soe. Un. K., vol, xiii., p, 45,
* Leber and Wagenmann, 4, v, Graefe's Arehiv, xxxiv., 4, p. 250,
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Treatment is, unfortunately, of very little avail ; but warm
fomentations, and the use of non-irritating antiseptic lotions,
ote., are indicated, along with an antiseptic bandage. Such
means as may promote improvement of the general system
will, of course, be employed.

Herpes Cornes.—Not only in herpes zoster ophthalmicus,
but also in herpes febrilis (or catarrhalis) is a vesicular erup-
tion liable to occur on the cornea. According to Horner,
herpes corne® febrilis is a rather common affection, and, he
believed, is often not recognised by ophthalmologists, because
it usually first comes under their notice when the secondary
ulcers have formed. The following is Professor Horner’s
description of the disease i—

On the surface of the cornea of one eye is formed a group
of clear vesicles, each from 0-5 to 10 mum. in diameter, their
appearance being accompanied by much lacrimation, but
without any swelling of the eyelid. They usually form in a
line, which runs obliquely across the cornea, or sometimes in
o vertical direction. Now and then they are arranged in
trefoil shape, or in a circle. The covering of the vesicles 1s
short-lived, and, as already remarked, the resulting ulcer 1s
that which the surgeon usually first sees. KEven it, how-
over, is thoroughly characteristic. On the surface of the
clear cornen is an irregular loss of epithelium, along the
margins of which may «til] sometimes be seen the shreds of
the late covering of the vesicle. The margin of the region
which is bared of its epithelium is dentated, and can only
be mistaken for a traumatic loss of epithelium. The latter,
however, would never present the peculiar string-of-beads "
appearance. The floor of the loss of substance 1s formed by
the superficial layers of the cornea, and the anwmsthesia of
the cornea is confined to this place, and does not, as in
herpes zoster, extend to the rest of the cornea. The tension
of the eye is generally reduced. Under favourable circum-
tances this loss of epithelium may be rapidly repaired;
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although, even then, more slowly than one of equal dimen-
sions, but of traumatic origin. Usually the healing process
is slow ; and, sometimes, more or less intense opacities form
in the area and at the margin of the ulcer, with hypopyon
iritis, ete., and the loss of substance becomes deep, with a
dentated margin. This more unfavourable course is the
result of secondary infection of the ulcer.

The subjective sensations are those of a foreign body in
the eye, with lacrimation and photophobia, and are relieved
immediately after the bursting of the vesicles.

The vesicular eruption is often regarded as irritation from
a foreign body merely; or, occurring in the course of a
serious disease (pneumonia, typhoid fever, intermittent
fever, ete.), it passes wholly unnoticed, and its relationship
to the latter remains unrecognised.

The only affection for which herpes cornew is likely to be
mistaken is phlyctenular keratitis; but the clear elevated
vesicles will readily be distinguished from the flatter greyish
mass of cells, which form the phlyctene. In herpes there
13 never—although often in phlyctenular keratitis—a vascu-
larisation of the cornea. The shape of the loss of epithelium
after bursting of a herpes vesicle is characteristic. Phlye-
tenular keratitis is a disease of childhood, while herpes
cornez is rare under puberty.

The derangements of the system in which herpes cornes
febrilis occurs, are naturally those in which herpes febrilis
labii, nasi, etc., ave found. These are, more especially, the
inflammatory affections of the respiratory traect, from an
acute catarrh of the Schneiderian mucous membrane, to a
severe pneumonia. On two occasions, with an interval of
three years, Professor Horner saw herpes cornem occur in
the course of an attack of pneumonia in a boy. In just
such cases, herpes on the lips, ala nasi, external ear, and
eyelid of the same side are found ; and, in a case of double
pneumonia in an adult, occurred the only binocular herpes
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cornesw which Professor Horner had seen. He explicitly
states, that he had seen herpes corne® in connection with
whooping cough ; and, often, with intermittent and typhoid
fevers,

But primary herpes cornese—i.e. unconnected with any
other disease—is occasionally met with ; and some patients
are liable to recurrent attacks of it. Tt is accompanied
by severe neuralgia in the frontal and temporal regions,
and pain on pressure of the supraorbital notch may be
present. There is much lacrimation. The upper lid is
ved and swollen. The bulbar conjunctiva, especially around
the cornea, is much infected, and there may be a few vesicles
on it. Over the surface of the cornea, but sometimes confined
to some one district of it, there are a number of minute
vesicles, some shreds of epidermis—the remains of ruptured
vesicles—and rvound greyish-white superficial infiltrations,
not larger than a pin’s head. The mucous membrane of
the nostrils is also apt to be attacked, causing swelling of
it, with much secretion, and the formation of scabs.

Treatment, at an early stage, before the vesicles have burst,
or the loss of substance has become infiltrated, consists in
protection of the eye ; and, when infiltration has set in, in
disinfection with protection. If the vesicles give great pain,
they may be ruptured by dusting a little calomel into the
eye, or by brushing it with a camel’s-hair pencil wet with
solution of boracic acid, after which a well-fitting antiseptic
bandage is applied. Cocaine is valuable in these cases for
relief of the pain. Atropine and warm fomentations should
also be employed, and a weak Pagenstecher’s ointment 18
of use in some cases. Yhere the nostrils are affected, wealk
sublimate, or other antiseptic, washes should be applied to
the Schneiderian mucous membrane.

Filamentous Keratitis(Fidchen-K eratitis).—Of this form
of keratitis I have as yet seen but one case. It may occur
with or without superficial injury to the cornea. lts name
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is due to the fine threads, like twisted spun-glass, several of
which hang from the surface of the cornea, and give the
condition its characteristic appearance. These threads never
reach a length of more than 3 or 4 mm.

Different views are held as to the mode of origin of the
threads. Fischer and Uhthoff' have observed, that small
vesicles, with clear or turbid contents, appear in groups upon
part of the cornea, then burst, and from the centre of each
resulting depression a thread hangs out. The onset of the
vesicles is accompanied by much pain and photophobia, and
probably has its cause in some affection of the fifth nerve.
The duration of an attack is usually short, but there may be
several relapses at brief intervals, and finally the process
ceases without permanent damage to the cornea. These same
authors hold, that the threads are composed of the peculiar
fibrinous contents of the vesicles. But it has been proved
now beyond doubt by the investigations of Hess* and Nuel 3
that the threads are composed of twisted proliferating
epithelial cells, each thread ending in a bulbous enlargement,
caused by degeneration of the epithelium. A peculiar
diseased condition of the corneal epithelium precedes the
formation of the vesicles and threads. Leber now admits
the epithelial origin of the filaments, although he originally
believed them to be fibrinous products.

Treatment.—Protection of the eye with a bandage. Atro-
pine. Yellow oxide of mercury ointment put into the eye.
Warm fomentations.

Bullous Keratitis. —Bullz veryrarely form on the cornea.
They are never the primary condition, but depend on an inter-
stitial diseased process in the cornea. This latter may itself
be a primary disease ; but more commonly it is secondary to

! Bericht d. Oplithal. Gesellseh., 1889,

11:'1. von Gracfe's, Arehiv, xxxviil,, part 1, p, 160; ibid., xxxix., part 2,
p. 199,

Y drehiv & Oplithalmologie, xiii., 4, P 193.
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deep changes in the eye, such as absolute glaucoma, irido-
cyclitis, ete. The formation of a bulla is attended by much
pain and photophobia, which disappear, as soon as the bulla
ruptures. One, or more than one, bulla may form at a time.
After a day or two they rupture, and their walls then hang
in shreds from the surface of the cornea, and the seats of the
bullee present shallow depressions. These losses of substance
heal without leaving any permanent opacity. After an
interval of days or weeks, another crop of bulle appears, and
runs the same course.

Treatment.—The bulle should be opened, and their walls
snipped away with a scissors, and a bandage applied. The
recurrent attacks may cease after a length of time; but, so
far as treatment can influence them, it can only be done by
relieving the process in the cornea which gives rise to them.
If it be a primary process, warm fomentations, atropine, and
a bandage, with remedies directed to correction of any fault
in the general state of the health which may exist, are
suitable; or if, as is more common, & deep ocular process
(glaucoma, etc.) be the cause, the recognised treatment for
this latter must be adopted.

Dendriform (8év8pov, o trec) Keratitis. This is a rare
affection, to which attention was first drawn by Hansen Grut,
of Copenhagen, It is a very superficial and chronic uleera-
tion, with but little infiltration of its margins or floor, and
presenting the appearance of a fine groove on the cornea.
It spreads, chiefly, over the central region of the cornea, by
throwing out branches on either side. The pain and irrita-
tion are sometimes severe, and again but slight, or quite
wanting. Some permanent opacity often remains, when
cure has been effected.

The Cause has not been definitely ascertained, but the
peculiar progress of the affection renders it almost certain
that some special fungus is engaged.

Treatment.—Scraping with a sharp spoon, with the subse-
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quent application of 1 in 1,000 solution of corrosive sublimate
to the cornea, is recommended by some, and the actual
cautery is of great use. But I can strongly recommend
the application of absolute alcohol, which I find affords a
certain and rapid cure.! I soak a bit of lint in the alcohol,
and scrub the surface of the cornea with it, This may
require to be repeated once or twice, at intervals of a
day or two.

(b)) NON-ULCERATIVE INFLAMMATIONS OF THE CORNEA.—
Abscess.—This affection is on the borderland between the
ulcerative and non-ulcerative inflammations of the cornea ;
for in one case it will result in an ulcer—usually the ulcus
serpens—while again it will run its course without ulceration.
The abscesses which are seated in the more superficial layers
are those which go on to ulceration; those in the deeper
layers are less likely to do so.

Abscess differs from infiltration, in that the pus which
forms it destroys the true corneal tissue—the fibrille and
fixed corpuscles—and does not merely lie between them.

Signs and Symptoms.—The appearance presented is that of
a yellowish eircumseribed opacity, more intense at its margin
than at its centre, seated at or near the middle of the
cornea, and surrounded by a light grey zone. It is usually
round in shape, but, when situated near the edge of the
cornea, it is apt to be crescentic. The surface of the cornea
just over the abscess is at first a little elevated over the
general surface, but later on becomes flattened, owing to a
falling-in of the normal layers anterior to the abscess; and
the epithelium of the flattened part has a dull, breathed-on

"1 can corroborate Mr. Swanzy's statement as to the efficacy of
absolute alecohol. T have had a case of dendritic keratitis which lasted
three months, and in which various remedies were tried, including
freshly prepared chlorine water, without success, until a single applica-
tion of aleohol quite stopped it. The rubbing was done very thoroughly,

and the only complication was some wdema of the upper lid, which
disappeared in a few days.—L.W.
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look. The rest of the cornea may also lose its brilliancy,
although in a much less degree. Hypopyon, and iritis, are
constant attendants upon corneal abscess. There is much in-
jection of the conjunctival and ciliary blood-vessels. Severe
pain in and about the eye, and blepharospasm, are common.
Occasionally, a corneal abscess will be attended by but little
pain, or other irritation.

Progress.—The abscess spreads through the cornea, usually
in some one dirvection ; and this divection is indicated by the
yellowish opacity being more intense at the advancing side
of the abscess. Before long, if the abscess be superficial, the
layers of cornea covering it come away, and the condition is
changed into that of the ulcus serpens, already described.
The deeper abscesses spread through the cornea more or
less widely, and ultimately become absorbed, without having
caused ulceration. But even these abscesses leave consider-
able opacity behind. Of the two, the process which ends in
ulceration is the more common.

Etiology.—Abscess is the result of infection of the cornea
with pyogenic organisms, which reach it either from without,
through some traumatic loss of substance of the corneal
epithelium, or from within, by the agency of the blood. The
micro-organisms, which are introduced through a superficial
loss of substance, may either have been present on the foreign
body which produced the injury, or they may have been
present in the conjunctival sac. Infection through the blood
is occasionally seen in some acute exanthematous diseases,
such as scarlatina, measles, and smallpox ; more especially in
the latter, in its convalescent stage.

Treatment.—Atropine, warm fomentations, and a bandage.
But, if these mild measures do not in a day or so arrest the
progress of the abscess, resort must be had to the actual cautery.

Diffuse Interstitial, or Parenchymatous, Keratitis.—
This affection oceurs, most commonly, between the ages of
five and fifteen.

st 3§ ety y
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It commences at some one part of the margin as a light
greyish opacity, accompanied by slight injection of the ciliary
vessels. The rest of the corneal margin soon becomes
similarly affected ; and then, gradually, the opacity extends
concentrically into the cornea, or does so by sending in
processes which afterwards become confluent. In this way
the whole cornea becomes affected by degrees; and its
epithelium acquires the breathed-on, or ground-glass, appear-
ance, which is seen, also, in acute glaucoma. The opacity lies
in the deep layers of the true cornea, and is slightly more
intense in spots here and there. It is sometimes only a
very light cloud, while again the cornea may be so opaque
as to render the iris quite invisible. When the whole cornea
has become opaque, it begins to clear up at the margin, and
the central portion becomes even more opaque than the
margin had ever been: a fact which shows that the very
cells which entered the cornea at its margin have advanced
to its centre. The clear margin gradunally increases in width,
until only a rather intense central opacity is left. This
central opacity slowly breaks up, and becomes absorbed, but
not always completely ; and then considerable and permanent
impairment of vision may remain. Occasionally, the opacity
commences in the centre of the cornea, and the margin
remains clear all through. Again, a very intense vascu-
larisation (the so-called “salmon patch”) may gradually
occupy the whole cornea, following the progress of the opacity.
There is no tendency to ulceration in this affection of the
deep layers.

The affection is often accompanied by a good deal of pain
and blepharospasm, especially in the vascular forms. It
15 very liable to be complicated with iritis, or even with
iridocyclitis, and herein lies its greatest danger. The iritis is
usually of the serous form, but may be plastic, and opacities
in the vitreous humour often result from it. Exudative
chorioiditis, and optic neuritis, also, very occasionally com-
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plicate it. The tension of the eyeball in these cases may be
much diminished for a time.

The acute stage of the disease lasts from six to eight
weeks, or longer. But the entire process may not be completed
for many months, and, in one case which I saw, the opacity
did not begin to clear away for eleven months after the
cornea was first attacked, the whole process extending over a
period of two years.

Both eyes invariably become affected, although not always
at the same time, the second eye being often not attacked
until the inflammation in the first has made some progress, or,
perhaps, not until it has undergone cure. Tt is important to
acquaint the patient, or his parents, with the likelihood of this
course of events, in the very commencement of his treatment.

Diffuse interstitial keratitis occurs also in adults, but I
have never seen it in persons of over thirty or thirty-five
years of age. These adult cases present a greater variety of
type than those in children, and, on the whole, they are less
severe in character. Most commonly, one eye alone becomes
diseased, the degree of opacity is often slight, the extent of
diseased cornea limited, the duration of the process compara-
tively short, and the complete clearing-up relatively frequent.

Cawuses—The affection is more common in girls than in
boys ; and, most frequently, appears during second dentition,
when the upper incisors are being cut; or, at puberty. It
depends upon some serious derangement of the general
nutrition ; and this, in over 50 per cent. of the cases, 18
inherited syphilis, a fact which was first pointed out by
Mr. Jonathan Hutchinson. The children are generally thin,
anwemic, and of stunted growth ; with flat nose, cicatrices
at the angles of the mouth, often more or less deaf, and
the peculiarities of the incisor teeth, so well known from
Mr. Hutchinson’s description, are present in about one half

of the cases.
Oceurring in adults, the affection 1s ravely due to inherited
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syphilis, although acquired lues may sometimes be taken as
its cause ; while, again, it will often be impossible to assign
any origin for it, other than the universal one of exposure
to cold, ete. Von Hippel® is of opinion that some cases are
due to tubercular disease. He found microscopic appear-
ances, very suggestive of tubercle, in the iris and deeper
parts, in an eye with interstitial keratitis.

Prognosis.—In children, in view of the possibility of an
incomplete clearing of the cornea, and the irregularity of its
surface which the process may cause ; as well as of the serious
complications liable to supervene, and which may completely
annihilate vision ; the prognosis must be guarded—although
by no means hopeless—in those cases where the opacity is
very intense, or where there is much vascularity. Yet, in
the milder cases, a very favourable prognosis may be given.
1 have never seen the affection recur, but it is said to do so
very rarely.

In adults, as stated, the prognosis is much more favourable.

Treatment.—In the early stages mo irritants should be
locally applied. Atropine is important for the prevention of
iritis, or of posterior synechiz ; and the use of warm moisture,
in the form of poultices or fomentations, promotes vascu-
larisation, and hastens absorption of the cellular elements,
which form the opacity. When the acute stage is ended, the
yellow precipitate oinfment may be employed with benefit,
for stimulating the absorbents to carry off the remains of
the opacity. Massage may be used with advantage in both
stages, to disperse the infiltration. In the severe cases I
would advise a course of mercurial inunctions continued for
several weeks, care being taken not to allow stomatitis to
exceed very moderate bounds. In mild cases a tonic plan
of treatment, with iodide of iron and cod-liver oil, is the
most suitable.

In adults, where it is desirable to use mercurial treatment,

e S

' Centralbl, f, Augenheilk,, June 1893, p, 174,
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a good method is the hypodermic injection of perchloride
of mereury g% to o gr. once a day. From this I have had
satisfactory results, but merecurial inunections also answer
well, and arve less painful.

Counter-irritation, in the form of blisters to the temple, or
a seton in the scalp, is extensively employed by some surgeons.
I have never adopted this treatment, as I doubt its value,
and am loath to add a worry to the troubles inseparable
from so wearisome a disease.

Keratitis Punctata is the name commonly given to
o condition which occurs in cyclitis, in irido-cyclitis, and in
sympathetic ophthalmitis (chap. x.). It is never a primary
disease of the cornea.

Tt is due to the deposit of minute beads of lymph on the
membrane of Descemet, which gives to the affected part of
the cornea a finely-dotted appearance. The lymph is usually
found only on the lower quadrant of the cornea—because
it gravitates to the lowest part of the anterior chamber—
in a triangular space, of which the base is at the corneal
margin, while its apex is directed towards the centre of the
cornea. This triangular shape is the result of the motions of
the eyeball, which throw the lymph beads against the cornea.
In some cases the spots are scattered irregularly over the
whole surface of the posterior elastic lamina.

When the process, which gives rise to this condition, passes
off rapidly, the cornea is restored to its normal state. DBut,
when the primary disease is chronic, the nutrition of the true
cornea, in the triangular space corresponding to the deposit
of lymph, is apt to be interfered with—Dby reason of de-
generation of the endothelium of Descemet’'s membrane,
which protects the cornea from the agueous humour—so
that it becomes intensely, and permanently, opaque.

Some authors do not use the term keratitis punctata for
the foregoing condition, but reserve it for some cases of inter-
stitial keratitis which present a spotted or dotted appearance.

Sl b s oo i ma
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Sclerotising Opacity of the cornea sometimes complicates
scleritis, affecting the cornea in the neighbourhood of the
scleral affection, but not extending more than 2 to 3 mm. into
the cornea, except in very severe cases. It is an intense
white opacity, situated in the true cornea, and is apt to
remain as a permanent opacity, even when the scleritis
undergoes cure. In such cases of sclero-keratitis, iritis is
often present.

Treatment—Warm fomentations, massage, and the treat-
ment of whatever diathesis (rheumatism, syphilis) may be
taken as giving rise to the scleritis.

Ribandlike Keratitis (Transverse Calcareous Film of
the Cornea ; Calcareous Film of the Cornea).—This is an
alteration which occurs chiefly in the cornew of eyes destroyed
by severe intraocular processes, such as iridoeyclitis,
sympathetic ophthalmitis, glaucoma, ete. Tt occupies that
transverse strip of the cornea, which is uncovered in the
commissure of the eyelids during waking. Tt usually com-
mences on the inner margin of the cornea, but soon appears
at the outer margin, and advances from each direction
towards the centre, where the two sections join. It presents
‘the appearance of a greyish-brown opacity, with, in many, but
notin all, cases, white calecareous deposits in and under the
epithelium. Magnus' points out that in blind eyes which
are constantly rolled upwards, the opacity is found, not in
the central transverse section of the cornea, but in its lower
third ; and from this circumstance he argues, that the chief
factor for its production is exposure of the part affected. He
believes, moreover, that so large a proportion of the affected
eyes having suffered severely in their general nutrition,
indicates that the opacity is a further development of this

malnutrition. He proposes for the affection the name
Keratitis trophica.

' Klin, Monatsbl, . Augenheilkunde, Febroary 1883, p, 45,
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RorAsiEs oF THE CORNEA,

Staphyloma Cornea is the resulf of a perforating ulcer
of the cornea. This, having healed, may present & weak
cicatrix, which becomes bulged forwards by even the normal
intraccular tension (Figs. 67 and 68). If the iris be not
involved in this cicatrix, the anterior chamber will be made
deeper (Fig. 68).

Staphyloma corne, in which the iris is involved, is pro-
bably a more common condition than the above.

When the ulcer is large, a correspondingly large portion
of iris is liable to become prolapsed into it, and to form a

Fia, 67. (Pagenstecher.) Fia, 68. (Pagenstecher.)

bulging mass outside the eye. This may burst and collapse,
and a flat cicatrix may be formed. Or, if it do not rupture,
it may form what is termed a partial staphyloma of the
cornea and iris, the latter becoming consolidated by the
formation of a layer of connective tissue over it.

If the whole, or a very large part, of the cornea be destroyed
by an ulcer, the iris is completely exposed. It soon begins
to be covered with a layer of lymph, which develops into an
opaque cicatricial membrane. Should this not be strong, the
normal intraccular tension is sufficient after a time to make
it bulge ; or, increased intraocular tension may arise, in conse-
quence of further changes within the eye, and then bulging
of the pseudo-cornea more surely comes on, and the condition
‘4 termed total staphyloma of the cornea. Sometimes a total

P
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staphyloma has a lobulated appearance, owing to the pseudo-
cornea having some fibres stronger than others, and hence
the name given to the condition, from oTaduiy, a bunch of
grapes. Such staphylomata are apt to gradually increase to
a very large size.

Treatment.—In cases of partial staphyloma, where a clear
portion of the cornea remains, an iridectomy is frequently
indicated for the reduction of the tension—so that further
bulging may be arrested—as well as for the sake of the
artificial pupil, which may improve sight, in cases where the
normal pupil is obliterated by corneal opacity. When, sight
having been lost, the staphyloma is very bulging, or when
total staphyloma is present, enucleation of the eyeball, or
one of the following operative measures, must be adopted.

Abscision—A. Beer's cataract knife being passed through
the base of the staphyloma, with its edge directed upwards,
the upper two-thirds of the staphyloma are separated off,
while the remaining third is detached by means of a scissors,
If the lens be present, it must now be removed. The wide
opening becomes filled up with granulations, and cicatrises over.

In de Wecker's' method the opening is closed with con-
junctival sutures. He begins the operation by separating
the conjunctiva all round the margin of the cornea, and by
then loosening it from the eyeball nearly as far back as its
equator. Four sutures (e, b, ¢, d), of different colours, are
then passed through the conjunctiva about 2 to 3 mm. from
the margin of the wound, as represented in Fig. 69. In
order to keep the field of operation clear, the ends of two
of these sutures are laid over on the nose, while the others
are laid over on the temple. The staphyloma is now abscised,
and the sutures drawn together and tied. The conjunctival
scar, de Wecker states, can be tattooed in the centre at a
later period, and by this means the wearing of an artificial

' Ohirurgie Oculaire, p. 188,
12
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eye made unnecessary. De Wecker has also recommended
repeated puncturing of the sclerotic behind the ciliary region
for the purpose of diminishing the size of the globe.

The foregoing, and other, methods of abscision are only
applicable, where the tension is either low or normal. If
it be high, the liability to intraccular hmorrhage during
the operation makes enucleation, evisceration, or Mules’
operation, more suitable proceedings. Indeed, 1, and probably

Fia. 69.

most: surgeons, would now employ one of the two latter
operations in all these cases.

Fvisceration (Exenteration) was proposed about the same
time by Professor Graefe, of Halle,! to prevent death from
meningitis after the vemoval of suppurating globes, and by
Mr. Mules,? of Manchester, chiefly to take the place of
enucleation in cases of sympathetic ophthalmitis. There are
some who are opposed to 1ts employment in those cases ; but,
for staphyloma of the cornea, it cannot meet with any such
opposition.

R

'V Centralbl, f. Augenleilk,, 1884, p. 878. 2 Thid., 1885, p. 32.
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The cornea is removed by making an incision with a Graefe’s
knife, so as to include one half of the corneo-seleral margin,
and then completing the circumecision with scissors. All
the contents of the globe are then evacuated by means of
Mr. Mules' scoop, care being taken to remove the chorioid
unbroken, by carefully peeling it from the sclerotic margin
backwards, until it is only held at the lamina cribrosa. The
scoop is then used to lift the separated unbroken chorioid,
and its other contents, out of the globe.

Finally, the margins of the sclerotico-conjunctival wound
are drawn together with a few points of suture. The whole
proceeding should be done with strict antiseptic precautions,
chief among which is the free use of irrigation with a 1 in
5,000 solution of corrosive sublimate, before, during, and
after the operation, the interior of the globe being most
carvefully washed out with the solution in a full stream.
The result is a good and freely movable stump for the
application of an artificial eye.

Mules' Operation.—This proceeding, a modification of the
foregoing, was also proposed by Mr. Mules® for cases of
threatened sympathetic ophthalmitis, and, like simple evis-
ceration, has not yet met with universal acceptance in those
cases. Its object is to provide a still better stump for the
artificial eye, by the insertion into the scleral cavity of a
hollow glass ball, called an ¢ Artificial Vitreous Humour.”
It is performed as follows:—

The cornea is removed—the conjunctiva having first been
freed from the scleral edge towards the equator of the eye-
ball—and the contents of the eyeball evacuated, as in simple
evisceration. The opening is now enlarged vertically, to
admit of the introduction of one of the glass spheres. This
introduction is best effected by means of a special instrument
designed for the purpose by Mr. Mules. The spheres are

' Trans, Ophthal. Soc., vol. v., p. 200,
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made? in several sizes to suit different cases, and it is well
not to use the largest which will fit into any given eye. The
margins of the sclerotic opening are now united vertically by
some points of interrupted suture ; for which purpose I prefer
silk to catgut, as the latter 1s apt to undergo absorption
before complete union has taken place. The conjunctival
opening is then closed, by another set of sutures placed at
right angles to the sclerotic line of closure. Similar anti-
septic precautions are required as in simple evisceration, and
care must be taken that all bleeding in the cavity has ceased
before the glass sphere is inserted. Before the lids are
closed, the anterior surface of the globe is well covered with
powdered boric acid. A firm antiseptic bandage is applied.
I do not dress the eye for forty-eight hours, and subsequently
once every twenty-four hours, using the corrosive sublimate
solution freely, and boric acid powder. There is generally
some reaction, consisting of chemosis, swelling of the eyelids,
and pain, and sometimes these symptoms are very marked,
especially if rather too large a sphere have been employed.
In the course of a week or so this all passes off, and a very
perfect stump is obtained.

To prevent excessive reaction, Mr. Mules burrows into the
orbit at the outer side, so that the points of the scissors may
penetrate well beyond the back of the globe, and then intro-
duces deeply a drain of gold wire, such as is used by dentists,
bringing it out between the lids at the outer canthus. An
icebag is applied. The drain is left in about three days.

The danger that the glass sphere may get broken by a blow
upon the eye has been pub forward as an objection to this
method. No doubt it is an accident which may occur, and
would then necessitate the enucleation of the eye; but no
ease of the kind has as yet been recorded, although the opera-
tion has been in use for ten years. Silver spheres, instead

| By Messrs, Armstrong, of Deansgate, Manchester,
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of those of glass, have been sometimes employed to obviate
the danger referred to. I practise this method a great deal,
and I can heartily recommend it. The only trouble I have
had with it is, that sometimes the sclerotic opening does not
close well, and the glass ball has to be removed. The case
then becomes one of simple evisceration.

Conical Cornea, or Keratoconus.—In this the cornea is
altered in shape to that of a cone. The change is due to a
gradual and slowly advancing atrophic process in the cornea,
especially at its centre, in consequence of which the normal
intraocular tension acts on it, so as to distort it into the
form represented in Fig. 70. Tweedy ' has shown that there
may be some congenital weakness in the centre of the cornea
as the result of its mode of development. The cornea
remains clear, except sometimes just at the apex of the
cone, where a slight nebula may be
present. The condition is easy of diag-
nosis in its advanced stages by mere
inspection of the cornea, especially in
profile, but in its commencement it may
not be so.

In the early stages, when the
light is thrown on the cornea from the ophthalmoscope
mirror, as for retinoscopy, the corneal reflex will be noticed
to be smaller at the centre, owing to the greater curvature
there. Moreover, a dark shadow, circular or crescentic in
shape according to the incidence of the light, appears
between the corneal margin and centre ; and, finally, when
the fundus is examined its details will be seen distorted.

The process begins in early adult life, progresses slowly,
never leads to rupture or ulceration of the cornea; and,
finally, after many years, ceases to progress, but does not
undergo cure. Both eyes are apt to become attacked, one

Fig, 70.

' Trams, Oplthal, Soe. Un. K., vol, xii., p. G7.
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after the other. The disturbance of vision is very great,
owing to the extreme irregular astigmatism produced.

Treatment.—In the early stages, or in slight cases, an
improvement in vision may be obtained by means of concave
spherical, or sphero-cylindrical, glasses ; for, as is evident,
the change in shape of the cornea must cause the eye to
become myopic. The refraction of the central portion of the
cornea may be ascertained by retinoscopy, with the aid of
a stenopmic disc in the trial frame, as recommended by
Mackay.! At a later period these glasses are of little use.
Hyperbolic lenses have been employed, but, although they
may raise the acuteness of vision, there are obvious diffi-
culties in the way of the practical every-day use of them.
A stenopwic slit renders assistance in some cases.

(ilass shells, which are known as * contact glasses,” have
been introduced by Fick for the temporary relief of irregular
refraction ; they are worn in contact with the eye, and may
enable some patients to work for hours at employments
which they could not otherwise carry on.

A few cases are reported in which the keratoconus was
much reduced, and vision greatly bettered, by instillations of
eserine and the application of a pressure pandage continued
for several months.

But it is upon operative measures we must chiefly rely in
this affection, for any improvement in sight.

Von Graefe’'s Method consists in flattening the cornea by
the production of an ulcer on the apex of the cone, and the
resulting cicatricial contraction. IFrom the surface of the
cornea, a little to one side of the apex of the cone, a morsel
of corneal substance is removed with a eataract knife, care
being taken not to open the anterior chamber. On the
second day after this proceeding, the wound is touched with
mitigated lapis (solid), and this 1s repeated every third day

\ Ophthal. Review, Dec, 1893, p. 817.
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for a fortnight or three weeks. Paracentesis of the anterior
chamber is then performed through the floor of the ulcer,
and the aqueous humonr is evacuated every second day for
a week, after which the healing process is allowed to take
its course. A bandage must be worn during the whole
course of the treatment. Finally, when the contraction and
consequent flattening are completed, a narrow iridectomy may
be necessary, in consequence of the central, or almost central,
and rather intense corneal opacity.

Tn Bader’s Method a small elliptical flap of the cornea at
its apex is removed, and the margins are brought together
by one or two fine sutures. The sutures are omitted by many
surgeons as useless, and as liable to cause irritation. Opinion
is divided as to whether the ellipse should lie vertically or
horizontally in the cornea. Anterior synechia takes placein a
large number of the cases, and a subsequent optical iridectomy
is always required. I have myself no experience of this
operation, but it is said to be attended with unusual risk
of suppuration of the cornea, going on to destruction of
sight.

Sir William Bowman’s Method consisted in cutting a dise -
on the apex of the cornea with a small trephine, and then
severing this disc with forceps and cataract knife. Cicatrisa-
tion of the wound produces the desired flattening of the cone.
Septic infection is here also a danger, although it has not
come under my own observation.

I have myself, in one case, employed the electro-cautery
to produce the desired loss of substance on the apex of the
cone, but I am not as yet in a position to speak of the
ultimate result. I believe that others have used the electro-
cautery with good result for sight. The proceeding is free
from all risk of septic infection.

With the same object some surgeons have had recourse to
Multiple Puncturings of the apex of the cone with a fine
cataract needle. The summit of the cone is transfixed from
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three to six times at each sitting, and this may be repeated
at intervals of two weeks or more. The first effect of the
punctures is to allow some of the aqueous humour to escape,
and then the eye is firmly supported with a bandage. The
pupil is kept under the influence of eserine. Eventually,
a net-work of cicatricial tissue forms, which flattens the cone
without giving rise to much corneal opacity.

TuMoURs OF THE (CORNEA.

Primary tumours of the cornea are extremely rare. Epi-
thelioma and sarcoma have their origin not in the cornea,
but in the limbus conjunctivee (p. 132). Dermoid tumours
are usually seated partly on the conjunctiva and partly on the
cornea (p. 131). Yet a very few cases of papilloma, epithe-
lioma, and fibroma are recorded as taking their origin in the
cornea, Corneal cysts also occur.

INJURIES OF THE CORNEA.

Foreign Bodies in the Cornea, such as morsels of iron,
stone, coal, ete., are amongst the most common accidents of
the entire body. The pain caused by these foreign bodies is
very considerable, as may be imagined, when the rich nervous
supply of the cornea is remembered.

The dangers which may follow on the presence of a
foreign body in the cornea depend, partly upon the infec-
tion or non-infection of the foreign body, and partly upon
the depth at which it is buried in the cornea. The deeper
a foreign body lies, the more difficult will be its removal, and
the greater must be the laceration of the cornea caused by
its removal. A foreign body which carries infection upon it,
will be more likely to set up serious inflammatory reaction,
than one which is aseptic or nearly so. For this reason, it is
important to ascertain, if possible, the origin of the foreign
body, although an apparently aseptic origin must not set all
suspicion on this point at rest.
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Many foreign bodies are so small as to defy detection, until
the cornea is searched with the oblique light; an aid which
should always be made use of, whenever the symptoms, or
history, in the remotest way suggest the presence of a foreign
body.

A foreign body which lies only in the epithelium, or in the
superficial layers of the cornea, is easily removed. The eye
having been thoroughly cocainised, the patient is seated, and
leans his head against the chest of the surgeon, who stands be-
hind him. With the index-finger of the left hand the surgeon
then lifts the upper lid of the injured eye, pressing the margin
of the lid upwards and backwards, while with the second
finger he depresses the lower lid in a similar manner; and
between these two fingers he can, to a great extent, restrain
the motions of the eyeball. The foreign body is now to be
pricked out of the cornea with a special needle, with as little
injury of the general surface as possible, the patient all the
while directing his gaze steadily at some given point. If the
foreign body be deep in the layers of the cornea, it must be dug
out, as it were ; and a minute gouge is made for this purpose.

Care must be taken not to infect the cornea in the removal
of a foreign body, and consequently thorough antiseptic pre-
cautions must be taken. After the foreign body is removed
the place where it was seated should be washed with a 1
in 5,000 solution of corrosive sublimate. A bandage is worn
until the epithelium is regenerated—i.e. for several days.

Every surgeon and general practitioner should possess the
two small instruments required for the removal of superficial
corneal foreign bodies, and should understand the use of
them,

The magnet is of no use whatever for the removal, even
of superficially seated, foreign bodies of steel or iron in the
cornea.

Sometimes a foreign body in the cornea will be so long as
to protrude somewhat into the anterior chamber, and there
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is danger that in the attempts at removal it may be pushed
farther on, and fall into the anterior chamber. Here it is
necessary to pass a keratome through the cornea, and behind
the foreign body, so as to provide a firm base against which
to work ; or, the keratome may be made to push the foreign
body forwards.

The wing-cases of small beetles, and scales of seeds, may
get into the eye, and adhere to the cornea by their concave
surface for several days.

Simple Traumatic Losses of Substance of the surface
of the cornea, involving the most antevior layers of the true
cornea, or perhaps merely the epithelium, are very common,
from rubs or scratches with branches of trees, finger-nails,
ete., ete. These injuries heal readily by protecting the eye
with a bandage ; but, when neglected, or if septic matter have
been introduced when the injury occurred, or if it be present
in the conjunctiva or lacrimal sac, these losses of substance
are capable of forming the starting-point of corneal abscess
(p. 169), uleus serpens (p. 157), ete.

OpaciTIiES OF THE CORNEA.

Nebula. Macula. Leucoma.—These terms are applied
to opacities in the cornea, of varying degrees, the result of
some diseased process, or consequent upon an injury. The
first term is used for very slight opacities, often discoverable
only with oblique illumination. Macula indicates a more
intense opacity, recognisable by daylight. Leucoma 1s a
completely non-translucent and intensely white opacity, the
result always of an ulcer, which has destroyed most of the
true corneal tissue at the affected place; indeed, it is often
the result of an ulcer which has eaten its way through the
cornea. In these latter cases the iris may have become
adherent in the corneal cicatrix, and then the term leucoma
adhazrens is employed.

Very often, eyes with a nebulous condition of the cornea of

=
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old standing are myopic. It is probable that this myopia is
produced by the habitual close approximation of objects to
the eye, owing to the diminished acuteness of vision from the
opacity of the cornea.

Treatment.—Little or nothing ean be done to reduce these
opacities. In slight and fresh cases, massage may render
them less intense.

In nebulous cornea a stenopwmic apparatus often improves
the sight. This consists of a metal plate with a small central
hole or slit, which is placed before the patient’s eye in a
spectacle frame. By this arrangement a large portion of the
rays which pass through irregular parts of the cornea, and
which merely confuse the sight, is cut off. Where myopia
is present, the suitable concave glasses for distant vision
should be prescribed.

The Operation of Tattooing was first proposed by de
Wecker, and is a valuable proceeding for improvement of the
appearance of the eye in cases of lencoma.

But it is also an extremely useful method for the im-
provement of the sight in certain cases of nebula of the
cornea, where the nebula oceupies only part of the pupillary
area of the cornea. In these cases much disturbance of
sight is caused by the dispersion of the light which makes
its way through the nebula; and when, by tattooing the
scar, all light is prevented from getting through, brighter
and distineter vision is enjoyed with the part of the cornea,
opposite the pupil, which is absolutely clear.

In the case of a leucoma, either the whole surface of the
leucoma may be tattooed, or only part of it; e.g. its centre,
in order to represent a pupil.

The material used is fine Indian ink, rubbed into a very
thin paste. The eye having been cocainised, the leucoma is
spread over with this paste, and then covered with innumer-
able punctures by means of de Wecker's multiple tattooing-
needle, each stab of which carries into the corneal tissue
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some of the black pigment. The coloration continues
sufficiently intense for some months, but then often begins-::
to get pale; owing, probably, to the pigment falling out
of the punctures. A better method of tattooing, by wlhich
the pigmentation lasts longer, is performed with de Wecker’s
single grooved needle. The pigment is placed in the groove
of the instrument, which is then passed into the true cornea,
a long canal being made in a plane parallel to its surface.
On withdrawal of the needle the pigment remains behind.
A large number of such canals must be made in close
proximity to each other, until the desired intensity of colour
is obtained.

In cases where the whole cornea is leucomatous, and, con-
sequently, where no restoration of sight can be obtained by
means of an artificial pupil, Zransplantation of @ Portion of
Clear Cornea from a rabbit’s eye, or from a freshly enucleated
human eye, has been repeatedly performed by ophthalmolo-
gists in various parts of the world. Very many of these
operations have been perfectly successful in a surgical sense,
i.e. in so far as the healing-in of the transplanted flap was
concerned ; but, with a few exceptions, they all ended in dis-
appointment, in consequence of the flap not retaining its
transparency. In the course of a week or two, the trans-
planted portion invariably becomes as opaque as the leucoma
had been before. The mode of proceeding consisted in
pemoving a portion of the leucoma with a trephine, and then,
with the same instrument, cutting a disc out of the clear
cornea to be utilised, and inserting it into the opening in
the leucoma.

Various theories were formed to account for the occurrence
of the opacity in the transplanted flap, but into all of these
it is unnecessary to enter. Von Hippel® came to the conclu-
sion that the onset of the opacity was due to the entrance

\ Bericht der Oplthal, Gesellsehaft zu Heidelberg, 1886, p. 54
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of the aqueous humour into the substance of the cornea,
owing to the solution of eontinuity in its posterior epithelium ;
Leber’s experiments! having shown that, unless this epithe-
lial* layer be intact, the transparency of the cornea cannot
be maintained. Von Hippel, acting on this theory, applied
a trephine to the leucoma as deep as the posterior elastic
lamina, and then dissected off the superficial layers contained
within the ring, leaving only the posterior elastic lamina
and posterior epithelium. With the same trephine he then
excised a dise of its entire thickness from a rabbit’s cornea,
and applied it to the wound. Iodoform was dusted over this,
and a bandage applied. Healing took place readily, and,
twenty months afterwards, the flap continued transparent,
and vision = 3% Von Hippel has had some other suc-
cessful cases.

Sclerotising Opacity of the cornea sometimes complicates
scleritis, affecting the cornmea in the neighbourhood of the
scleral affection, but not extending more than 2 to 3 mm.
into the cornea, except in very severe cases. It is an
intense white opacity, situated in the true cornea, and is apt
to remain as a permanent opacity, even when the scleritis
undergoes cure. In such cases of sclero-keratitis, iritis is
often present.

Treatment.—Warm fomentations, massage, and the treat-
ment of whatever diathesis (rheumatism, syphilis) may be
taken as giving rise to the condition.

Arcus Senilis.—This is a change which is developed in
the cornea without previous inflammation. It presents the
appearance of a greyish line a little inside the margin of the
cornea and all round it, most marked above and below, and
never advancing farther towards its cenmtre. It is most
common in elderly people, but is sometimes seen in youth,
and even in childhood. No functional changes are caused by

' A, von Graefe's Avehiv, vol, xix., p. 87,
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CHAPTER VII.
DISEASES OF THE EYELIDS.

EryrHEMA, erysipelas, phlegmonous inflimmation, and abscess
are all liable to attack the eyelids, but require no special
observations in this work.

It should merely be stated, that erysipelas of the eyelids
may extend to the connective tissue of the orbit, and wulti-
mately give rise to atrophy of the optic nerve.

Eczema.—This is very often seen on the eyelids, most
frequently in connection either with eczema of the face in
general, or with phlyctenular ophthalmia, which latter is
to be regarded as eczema of the conjunctiva and cornea.
The lacrimation in phlyctenular ophthalmia increases the
eczema, which then, by causing contraction of the skin of the
lower lid, produces eversion of the inferior punctum lacri-
male, and this, in its turn, causes increased lacrimation, and
thus a vicious circle is set up.

Atropine infiltration of the eyelid, from long use of solu-
tion of atropine in some persons, is often accompanied by a
moist form of eczema of the lids and face.

Treatment should consist in the daily removal of the scabs,
in such a way as to cause no bleeding of the surface under-
neath ; and, for this purpose, a warm solution of bicarbonate
of potash is useful. The place should afterwards be well
dried, and painted with a strong solution of nitrate of silver
(gr. xx ad 3j), and a boracic acid ointment (gr. xxx ad 3j),
or the following, applied over this:—Ol. Cadin, m. xv; Flor.
Zinci, gr. xx; Lanolin, 3i].—M. 1If the inferior lacrimal
punctum be everted, the canaliculus should be slit up.

191
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Herpes Zoster Ophthalmicus is an herpetic eruption,
which affects the region supplied by the supraorbital division
of the fifth nerve of one side, and sometimes its nasal branch,
and, in rare instances, the infraorbital division of the same
nerve. The occurrence of the eruption is preceded, for some
days, by severe neuralgic pain and swelling, with redness of
the part. The number of vesicles varies much, and may be
but three or four, or so numerous as to become confluent.
As soon as the eruption appears, the pain usually becomes
much diminished, and, indeed, often disappears. Vesicles
are liable to form on the cornea, and these may result in
ulcers, which, on healing, leave opacities. The keratitis and
ulcers of the cornea are nearly always accompanied by more
or less anmsthesia of the affected portion, which may persist
for a very long time.! Iritis has also been observed as a
complication, and even cyclitis, resulting in loss of the_eye.
The vesicles on the skin soon become purulent, and gradually
turn into] scabs, which fall off, and leave deeply pitted scars,
recognisable during the remainder of life. The affection
never crosses the middle line of the forehead. Some
neuralgia, with anwmsthesia of the skin, may remain for a
long time afterwards.

Inflammation of the Gasserian ganglion, with extension of
the inflammatory process down the nerve, was found (O. Wyss)
in the only case in which a post-inoriem examination has been
made during the acute stage of the disease.

The affection is most common in elderly people, but 1 have
geen it, also, in young and healthy individuals.

The Treatment can only be expectant ; or, at most, directed
bo relief of the patient’s suffering, by means of hypodermic
injections of morphia and other sedatives, and by emollients
applied locally. Complications in the cornea and iris are to

I T have seen the anwmsthesia to last for two years, although the
nlceration had completely healed.—L. W.
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be dealt with on the principles laid down in the chapters on
the diseases of those organs.

Primary Syphilitic Sores occur on the eyelids, usually
near the margin of the upper or lower lid, or at the inner or
outer canthus. The first appearance is generally a “ pimple,”
which ulcerates and becomes characteristically indurated
about its base. The margin of the ulcer is clean-cut, and
its floor somewhat excavated, and covered with a secanty
greyish secretion. Occasionally there is no ulcer present,
but the entire lid is swollen, greatly indurated, purple, and
shiny ; and then the diagnosis may be rendered difficult.
The preeauricular and submaxillary glands are almost always
swollen ; and this is a valuable, although not altogether
positive, diagnostic sign, as it is seen also in tubercular
diseases of the conjunctiva. The occurrence of the sore is
followed by the usual constitutional symptoms of syphilis.
Very rarely is there any permanent damage done to the
eyelid.

The most common modes of infection are by a kiss from a
syphilitic mouth, or by a dirty finger.

Treatment.—Locally, sublimed calomel by Kane’s method,
dusting with finely powdered iodide of mereury, or the black
wash, may be used ; while the usual general mercurial treat-
ment is employed. '

Secondary Syphilis gives rise to ulcers on the margins
of the lids, to loss of the eyelashes (madarosis), and to the
secondary skin affections which attend it in other parts of
the body.

In Tertiary Syphilis ulcerating gummata of the lids
sometimes are seen, accompanied by remains of previous iritis
or keratitis,

_ Vaccine Vesicles on the eyelids are produced by accidental
mmoculation at the intermarginal part of the lid; or on the
mﬂfer surface of the lid, if the skin be abraded by the finger-
nail, or otherwise, Sometimes the vesicle develops into a

13
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large ulcer with yellowish floor, and hard and elevated
margin. There is much pain, much swelling of the eyelid,
and chemosis.

Although distressing for a week or so while it lasts, the
affection is not a dangerous one, further than that a cicatrix
in the skin is left behind, and the eyelashes at the affected
part are lost.

Treatment.—A warm chlorate of potash lotion (gr. v ad
3j) is the best application.

Rodent Ulcer (Jacob’s Ulcer).—This disease commences
as a small pimple or wart on the skin near the inner canthus,
or over the lacrimal bone, as a rule; but it may also originate
in any other part of the face. The scab or covering of the
wart is easily removed, and underneath is found a shallow
ulcer with a well-defined indurated margin, the skin surround-
ing the diseased place being healthy, and continuing so to
the end of the chapter. The progress of the disease is ex-
tremely slow, extending over a great number of years, and, in
the early stages, the ulcer may even seem to heal for a time,
but always breaks out again. In mild cases the ulceration
may remain superficial ; but, more usually, it strikes deep, in
the course of time eating away every tissue, even the bones
of the face, and the eyeball. The latber is often spared until
after the orbital bones have gone.

The disease is an epithelial cancer of a non-malignant, or
purely local, kind. There is no tendency to infiltration of
the lymphatics. It is ravely seen in persons under forty
years of age.

Treatment.—Extivpation of the diseased part affords the
hest chance of velief for the patient. Iecurrence of the
growth is the rule, but this should not deter from operative
measures, nor even from the renewal of them, as they afford
much comfort to the patient and prolong his life. Even
in advanced stages operation is frequently called for. The
application of chloride of zine, or of the actual cautery, should
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be employed, after the disease has been as thoroughly re-
moved with the knife as is possible. ("
Bergeon's Treatment.—This consists in the internal adminis-
tration of 5 grains of chlorate of potash three times a day,
with the local application of a saturated solution of chlorate
of potash to the ulcer, and by aid of it remarkably good cures

can be effected.! .
Marginal Blepharitis (8\épapov, eyelid), or Ophthalmia
Tarsi, * is nothing else than eczema of the margin of the
eyelid. It is found either as Blepharitis Ulcerosa
(Eezema Pustulosa), or as Blepharitis Squamosa (Eczema
Squamosa). In the former, small pustules form at the
roots of the eyelashes, and these, having lost their covering,
become ulcers, which seab over. The whole margin of the
lid may then be covered with one large scab, in which the

' I have treated a considerable number of cases of rodent ulcer by
scraping and subsequent application of chlorate of potash in powder,
with uniformly satisfactory results, including two cases where enuclea-
tion had been advised. The process must be repeated daily, or at least
every second or third day. It is certainly painful, but not unbearably so.
Sometimes a green slongh is produced, and when this is the case there
is generally some surronnding inflammation, which should be allowed
to subside a little before going on with the treatment. As the healing
process does not begin until the diseased tissue has been removed, the
progress may seem slow for the first week or fortnight, but no case
resists the treatment if it be persevered with, While the chlorate of
potash destroys the disease, it does not act injuriously on the delicate
epithelium which begins to grow in from the margin as healing sets
in, and it should therefore be continued until the whole surface has
healed, Another fortunate peculiarity is that is has no effect on the
normal conjunctiva, and may be used without fear, if the latter be
involved in the disease. As to the permanency of the cure, I cannot
make any positive statement, as none of my patients returned ; but this
fact renders it very probable that the disease did not recur, for had it
done so, some of them would scarcely have failed to renew the treat-
ment, as they were all greatly pleased at the result.—I. W,

* The term tinea tarsi is not employed in modern ophthalmology,
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eyelashes are matted, and under which the lid will be found
swollen, red, and moist, with many minute ulcers and pus-
tules. Many eyelashes come away with the scab, and
others arve found loose and ready to fall out.

The disease is chronic, and is most commonly seen in
trumous children. It is frequently accompanied by phlye-
tenular ophthalmia, or by simple conjunctivitis, which may
have been its cause, or which promotes it, by keeping the
margin of the lid constantly wet.

If neglected, ulcerous blepharitis is liable to produce
trichiasis, by giving a false direction to the bulbs of the
cilia.

Many ophthalmologists hold, that blepharitis is often
caused by ametropia, especially by hypermetropia or hyper-
metropic astigmatism, in consequence of the incessant efforts
of accommodation. I cannot go thus far ; but perhaps, if
blepharitis be once set up, such anomalies of refraction may
help to keep it going.

The Treatment of Ulcerous Blepharitis consists in ecareful
removal of the scabs, without causing any bleeding of the
delicate surface underneath. Such bleeding indicates that the
newly formed epithelium has been torn away, and it is
important, therefore, to soften the scabs by soaking the
eyelid with olive oil, or with a solution of bicarbonate of
potash, before removing them. Any pustules found under
the scab should be punctured, and all loose eyelashes taken
away, and the ulcers touched with a fine point of solid
mitigated lapis. The surface should then be well dried by
pressure, not by rubbing, with a soft cloth, and the following
ointment (FHebra) ﬂpplied:——ﬁ. 0l. Rusei (or, Ol J uniperi)
zss, Hydrarg. Ammon. Chlor. gr. iv, Cer. Galeni, Lanolin
il 5*1;1. This ointment is to be continued until healing i8
thoroughly established, In many mild cases a boracic acid
ointment (gr. v ad 3] of vaselin, or of lanolin) will be found
officacions instead of the above, and a white precipitate
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ointment of from 1 to 2 per cent. acts well. A creolin
ointment suits many cases, viz., Creolin, 1 to 5 min. ; Aq.,
5ij ; Lanolin, 5v].

Or, again, after the scabs and loose eyelashes have been
removed as above, the margins of the eyelids may be freely
bathed with a wash of ten to twenty minims of creolin to eight
ounees of water, as recommended by Dr. Glasgow Patteson for
chronic eczema,! and after this the creolin ointment may be
applied. T have found this method very successful. But in
all cases, whatever the lotion or ointment ordered may be,
the ulcers should be touched with mitigated lapis, as above
recommended, and all loose eyelashes removed.

All complications with conjunctival affections, or lacrimal
obstruction, must be dealt with, and the patient's ceneral
system carefully attended to. Any error in refraction should
be suitably corrected.

Squamous Blepharitis comes on after the ulcerous form
has passed away; or, it is found as a primary affection,
especially in chlorotic women. The margin of the lid is
somewhat swollen and red, and covered with losse epidermic
scales. Tt is an extremely chronic affection.

The Treatment of Squamous Blepharitis is also an ointment
of Hebra's :—

I. Emplast. Diachylon Co.,? 5ij; Ol. Olivar, g. s.;

or, the Boracic Acid ointment may be used.
Chlorosis, if present, is to have suitable remedies.
Phtheiriasis (pbeip, @ louse) Ciliorum,—The pediculus
pubis occurs on the eyelashes. It gives rise to excessive
itching and burning sensations, and the consequent rubbing
produces excoriations of the margin of the lid. The lice

—

' Dub. Jowurn., Med. Seiences, July 1891,
“ Emplast. Diachylon Co. is made as follows : —Emplast. Litharg. B, I’,,

12 parts; Corn flour, 1} part; Ammoniac, Galbanum, Turpentine, of
each 1 part.
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occupy chiefly the roots of the eyelashes, while the shafts
of the cilia are covered with their brown egg-capsules, and
this gives to the cilia the peculiar appsarance of being
covered with dark brown powder, which enables the diagnosis
to be easily made. The fully developed parasites, as well as
the eggs, may be more readily seen by aid of a strong convex
glass.

Treatment.—With a cilium forceps the pediculi may be,
to a great extent, if not completely, removed, as well as
some of the eggs from the cilia. This proceeding repeated
daily, along with the application of mercurial ointment, or
of a weak red precipitate ointment, to the margin of the
eyelids morning and evening, will soon effect a cure.

Hordeolum (kordewm, a grain of barley), or Stye, is a
circumseribed purulent inflammation, situated at the follicle
of an eyelash. It commences as a hard swelling, with more
or less tumefaction and edema of the general surface of the
lid, and often with some chemosis, especially if it be sitnated
at the outer canthus. In its early stages there is much pain
associated withit. It gradually suppurates, and may then be
punctured or allowed to open of itselt.

Styes frequently come in rapid succession one after the
other, and then, probably, a constitutional disturbance exists
as the eause. In the earliest stage cold applications may be
successful in putting back a stye, but, later on, warm stupes
will hasten the suppuration and relieve the pain. Habitual
constipation is a common source of hordeolum, and should
be met by the occasional use of cascara sagrada, some
aperient mineral water, or other mild laxative. Sulphide
of calcium, 4% gr. every hour, or 4 gr. twice a day, for an
adult, has been recommended (D. Webster) as a specific in
these eases.

Chalazion (yd\afa, hail), Meibomian Cyst, or Tarsal
Tumour, is probably a granuloma in connection with a
Meibomian gland, and not a mere retention cyst. Micro-

SRR S
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organisms' have been found by some observers in these
tumours, but what relation exists between them and the
tumours is a matter upon which opinions differ. It has
its origin in a chronic inflammatory process in the connective
tissue surrounding the gland, which usually passes off without
having attracted the attention of the patient. These tumours
vary in size, from that of a hemp-seed to that of a hazel-nut,
causing a marked and very hard swelling in the lid. They
occasionally open spontaneously on the conjunctival surface,
giving exit to contents which are usually viscid or grumous,
but sometimes purulent.

Treatment.—No application can bring about absorption of
these tumounrs. The lid should be everted, the tumour opened
by a single incision from the conjunctival surface, and its con-
tents thoroughly evacuated by aid of a scoop or small sharp
spoon, Difficulty is sometimes experienced in finding the
point in the conjunctiva corresponding to the tumour, but
it is usually indicated by a dusky or greyish discoloration.
Immediately after the evacuation, bleeding into the sac often
takes place, and causes the tumour to remain for a day, or
more, as large as before ; a fact of which the patient should
be warned. The operation may occasionally require to be
repeated two or three times. The interior of the sac should
not be touched with nitrate of silver; and the incision
and evacuation should never be made through the skin, be-
cause more or less disfigurement from the scar would result.

More than one chalazion is often present at a time, and
some people become liable to them periodically during a
number of years.

Milium (wmilivm, a millet seed) presents the appearance
of a perfectly white tumour, not much larger than the head
of a pin, in the skin of the eyelid. It is a retention tumour

! Lagrange, Tumeurs de l'wil, ete., Paris, 1893 ; Fukala, Centralbl. f.
prakt. Aughk., Oct, 1893 ; Parisotti, Annales d'Oculist, June 1893, p. 417,
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of a sebaceous gland, and can readily be removed by puncture
and evacuation.

Molluscum, or Molluscum Contagiosum,—This is a
white tumour in the skin of the eyelid, which may aftain the
size of a pea. Af its summit is a depression, which leads
to an opening into the tumour, through which the contents
can be pressed out. It is probably a diseased condition of a
sebaceous gland, and contains altered epithelial cells, and
peculiar bodies termed molluscum corpuscles, which are of
a fatty nature. Many such tumours may form in the lids at
the same time.

Tt is held by some observers that this affection is con-
tagious, although in what way is not clear, inasmuch as
experimental rubbing of the contents of a molluscum into
the skin has not given rise to the tumours.

Treatment.—Each separate tumour must be evacuated by
simple pressure, or after it has been opened up with a knife
or SCISSOrs,

Teleangiectic Tumours, or Nevi, of the eyelids, occur

congenitally.
Treatment.—Small tumours of this kind may be destroyed

by touching with nitrate of silver or hydrochloric acid, or
by performing vaccination on them. Larger tumours may be
ligatured, or treated with the galvano-cautery, and electrolysis
is a very effectual method in many cases.

Xanthelasma, ((av0s, yellow ; énaopa,  layer) is the term
applied to yellowish plaques raised slightly over the surface
of the skin, with very defined margins. The patches are
generally bilateral and symmetrical, and are most frequently
situated in the neighbourhood of the inner canthus. The
shape of these plaques is extremely irregular, and they may
attain the size of a shilling or larger. The appearance is
caused by hypertrophy of the sebaceous glands, with reten-
tion of their contents, and fatty degeneration of the subcu-

taneous connective tissue.
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Treatment can only consist in removal by carveful dissection,
and this is hardly to be recommended, except in extreme
cases,

Palpebral Chromidrosis (ypaua, colouwr ; (pwats, sweat-
ing).—The phenomenon of an exudation of pigment upon the
eyelids, of which about fifty cases have been recorded, has
given rise to much discussion. The opinion held by many is
that these cases are always the result, either of deception in
hysterical individuals, or of accidental eircumstances, such as
the exposure of a patient with seborrheea palpebrarum to an
atmosphere loaded with coal-dust or pigmentary matter, in
some manufacturing district. Of the fact that the appear-
ance has occurred under both of these conditions, there can
be no doubt. There would seem also to be evidence, that
some genuine cases of colour-sweating on the eyelids have
been observed ; but they must be extremely rare. The dis-
coloration i1s blue or black, and oceurs in the form of fine
powder upon the skin of one or both eyelids, of both eyes.
It can be wiped off, and is said to begin to reappear after a
short interval. The subjects of it have been chiefly young
girls, but it has also been seen in women of advanced years,
and even in middle-aged men,

The 7reatment in a genuine case may consist in the applica-
tion of a lotion of Lig. plumbi and glycerine ; and, internally,
iron, quinine, and arsenic, along with the regulation of
the general system, particularly in respect of any uterine
derangement.

Epithelioma, Sarcoma, Adenoma, and Lupus, are all
seen in the eyelids, but require no special description here.

Clonic Cramp of the Orbicularis Muscle, or of a
portion of it, is often seen, and is popularly known by the
name of “life” in the eyelid. It is frequently due to over-
use of the eyes for near work, especially by artificial light, or
if there be defective amplitude of accommodation.

L'reatment should consist in the regulation of the use of
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the eyes for near work, and the correction by glasses of any
defect in the accommodation. :

Blepharospasm, or Tonic Cramp of the Orbicularis
Muscle, is commonly the result of irritation of the ophthalmic
division of the fifth nerve by reflex action, as in phlyctenular
ophthalmia and some other corneal and conjunctival affections ;
or, from foreign bodies on the conjunctiva or cornea, etc.; or,
it may continue for some time after the relief of any such
ieritation. It oceurs, also, independently of such causes, and
is then difficult to account for, unless as a hysterical symptom.
Yet even in these obscure cases the spasm is probably often a
reflex from the third nerve, and it will be found that pressure
upon the supraorbital nerve at the supraorbital notch may
arrest the spasm ; or, if not there, then pressure on the infra-
orbital, temporal, malar, or inferior alveolar branch may have
the desired effect : or, at even still more remote regions, and
in the course of other nerves, the ¢ pressure point” may be
discovered. :

Treatiment.—1IE the cause of the reflex cannot be ascertained,
or have passed away, and the cramp be very distressing,
stretching or resection of the branches of the fifth nerve, from
which the reflex proceeds, may be tried. Morphium hypoder-
mically has been of use in some cases, but it would be undesir-
able to continue this treatment for long.

Ptosis (wréots, o fall), or Blepharoptosis, is an inability
to raise the upper lid, which then hangs down over the eye-
ball, It is either congenital or acquired ; and, in the latter
case, is most usually the result of paralysis of the branch of
the third nerve supplying the levator.

Persons affected with ptosis involuntarily endeavour to
raise the eyelid by an over-action of the frontalis muscle.
The drooping lid and elevated eyebrow give a peculiar and
characteristic appearance.

The Causes of Parvalytic Ptosis are similar to those of
paralysis of other branches of the third pair, more especially

.
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exposure to cold draughts of air while the body is heated,
and syphilis or rheumatism affecting the branch to the
levator palpebra in its course. It may also be due to foeal
cerebral disease! The branch to the levator may be
paralysed alone, or in conjunction with other third nerve
branches, and the loss of power may be partial or complete.

The Treatment of a recent case of ordinary paralytic ptosis
depends upon its cause. If this be syphilis, then a course of
mercurial inunctions or of iodide of potassium ; if rheumatism,
then salicylate of soda or iodide of potassium ; with, in either
case, protection of the eye and side of the head with a
warm bandage. Cases in which these remedies have failed,
and which have become chronie, often demand operative
treatment. Attempts have been made, with success in some
cases, to obviate the inconvenience of ptosis, by giving support
to the lid by wire splints worn like an eyeglass, or attached
to the upper edge of spectacle frames.

Ptosis due to a cerebral lesion rarely comes within the
scope of treatment.!

Operative T'reatment is indicated in cases of paralytic ptosis
—where other measures have produced no result—in ptosis
adiposa, and in congenital cases. A very common proceeding
consists in the excision of a sufficiently large oval piece of
integument, its long axis lying in the length of the lid, with
the subeutaneous connective tissue and fat, and, in paralytic
cases, a small portion of the orbicular muscle. The fold of
integument to be abscised is seized by two pairs of forceps—
one of them held by an assistant—at the inner and outer ends
of the lid, and by this means the necessary size of the fold is
estimated. The abscision i performed with a pair of scissors,
the margin of the wound lying close to the points of the for-
ceps. The subcutaneous tissue, ete., is then removed, and

! The value of ptosis as a localising symptom in cerebral disease will
be treated of in chap. xviii,
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the edges of the wound drawn together by a few points of
suture.

Pagenstecher’s Method is as follows:—Its object 1s to
enable the patient to derive more benefit from the effort of
his frontalis muscle, which he is constantly making with so
little result, by transferring its action more directly to the
eyelid. A needle carrying a thick ligature is entered under
the skin of the forehead, about half an inch above the centre
of the eyebrow, and passed subcutaneously as far as the
margin of the eyelid at its middle point. The suture is
closed, not very tightly at first, but each day somewhat
more tightly, until it has cut its way through the skin. As
the result of this, a cicatrix is formed in the course of the
ligature, which gives the frontalis much more power over
the eyelid. I have tried this method, but 1 have not been
satisfied with it.

Birnbacher's Operation is an improvement onformer attempts
to connect the tarsus with the frontalis by cicatrices. An
incision, with its convexity upwards, is made in the skin
corresponding to the upper edge of the tarsus. Three sutures
with a needle at each end are passed through the upper
border of the tarsus, so as to form three loops, one central
and two lateral; the two needles of the central loops are
passed vertically upwards under the skin, and are brought
out quite close to one another in the eyebrow. The lateral
loops are treated in the same way, but ave made to diverge
on each side from the central one, instead of being parallel.
The ends of the threads are tied over a small roll of lint,
and tightened until the edges of the lids just touch when
the patient closes the eye. They may be left in from twenty
to twenty-five days.'

Panas Method.*—The object of this operation is to bring

\ Centralblatt, f. prakt. Augenheilk., 1892, p. 129.
: Apchives & Ophthalmologie, J anvier-Février, 1886.
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about a union between the lid and the frontalis muscle, by
forming a flap in the former, which is fastened to the skin
of the forehead, and to the surface of the musele.

Before the operation commences, and while it is in
progress, an assistant applies his hand firmly to the patient’s
forehead, in such a way as to prevent shifting of the skin
of the eyelid over the underlying tissues, which would in-
terfere with the exactitude of the proceeding.

A horn lid-gpatula is
inserted under the lid.
Fig. 71 explains how
the eyelid flap isformed.
The horizontal inecision
along the top of the
flap has a slight con-
vexity upwards, i3 not
gquite an inch long, lieg
over the orbital margin,
and goes through all
the tissues down to the
periosteum.  Another
incision, parallel to this
one, rather more than
an inch long, is made
along the upper bhorder
of the eyshrow, and as
deep as the periosteum.
The flap of skin and

muscle is now dissected from the tarsus down to its ciliary
border, but the suspensory ligament of the lid must not
be interfered with. The bridge of tissue between the two
horizontal incisions is now to be undermined, without injury
to the periosteum or suspensory ligament. The flap is then
drawn up under the bridge by means of the sutures (««’), and
secured to the upper edge of the upper ineision. Inasmuch

Fig, TI.
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as the traction exercised by the flap when so fixed tends to
produce ectropion of the lid, two lateral sutures (bb") are
applied deeply through the suspensory ligament and con-
junctiva to the exclusion of the skin, and are attached, like
the other sutures, to the upper lip of the upper incision,
thus counteracting the tendency to ectropion. Fig. 72 shows
the effect of the operation.

Fuchs has published! some cases of bilateral ptosis in
elderly people, which were due, in his opinion, to primary
atrophy of the levator
palpebra muscles.
The eyelids were elon-
gated and thinned,
so that the eyeball
showed plainly
throngh them. The
loss of power had in
each case been very
slowly increasing for
many years.

Congenital ptosis is
generally present in
both eyes. It is due,
in some cases, to an
imperfect  develop-
ment of the levator palpebre ; and, in others, to an abnormal
insertion of this muscle, its tendon being attached to the
tarsus too far back. Either Birnbacher’s or Panas’ opera-
tion may be employed here. Eversbusch has proposed * the
following proceeding more particularly for congenital ptosis:—

Bversbusch’s Operation for Congenital Ptosis—The object
of the operation is to inerease the power of the levator by

Fig, 72,

\ Von Graefe's Arehiv, xxxvi, 1, p. 234,
2 Monatsbl, f. Augenhk., 1883, p. 100.
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advancing its insertion, or rather by doubling it down over the
tarsus to which it forms fresh adhesions Snellen’s lid-clamp
is applied, so that the plate is passed well up into the fornix ;
and, before the ring is screwed down, the skin of the lid is
drawn down, so that its prolongation just under the eyebrow
may be forced into the instrument. The skin and the
underlying orbicularis are now divided in the entire width
of the lid, parallel to its free margin, and at a distance half-
way between this margin and the eyebrow. The skin and
the subjacent muscle are then separated up, both upwards
and downwards, for 4 mm. in each direction, so that the
insertion of the levator may be well exposed. A suture with
a small curved needle at either end is then introduced, by
means of one of these needles, horizontally into the tendon
at its insertion, and near the centre of the latter, in such
a way that about 2§ mm. of the tendon may be included
in the suture. Each needle is now passed vertically down-
wards between the tarsus and orbicularis, and brought out
at the free margin of the lid at a distance from each
other of about 2} mm. Two more such double sutures,
one in the temporal, the other in the nasal, third of the
tendon are similarly applied. The margins of the hori-
zontal skin and muscle wound are now drawn together, and
then the three sutures are closed tightly. It is desirable
to slip glass beads over the ends of the sutures before tying
them, to prevent cutting into the margin of the lid, Both
eyes are bandaged, and the sutures left in for a week or
more. Figs, 73 and 74 serve to render the foregoing explana-
tion more lucid. Congenital ptosis is sometimes associated
with epicanthus. (See end of this chapter.)

A remarkable condition is Congenital Ptosis with Associated
Movements of the Affacted Eyelid during the action of certain
muscles. There are only about thirty cases of this on
record. Tt is most commonly the left lid which is aflected,
and the paralysis may he congenital or acquired. Three con-
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ditions have been observed, viz., elevation of the drooping
lid when the eye is adducted, when the eye is abducted, or
when the mouth is open. A synchronous contraction of
the pupil has been noticed in some cases, while in some
the elevation of the lid occurs also with a lateral motion
of the jaw, and with deglutition. (Gfower’s explanation is
that in these cases the levator is not wholly supplied by the
third nerve, but partly also by nerve fibres which take their
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origin, in the third variety, in the nucleus of the fifth pair,
and which also supply the external pterygoid and digastric
muscles, But this theory does not hold good in all ecases,
for Bull! describes a case in which the lid was also raised
when the head was bent back, thus stretching the digastric.
He regards these as ssociated or reflex movements. In
come instances the lid can be raised voluntarily on closing

V Ageliv. of Oplithalin., xxi., p. 964




CHAP, VIL ] THE EYELIDS. 209

the other eye. Needless to say, no remedy can be applied
for relief of this condition.

The term * ptosis ” is also given, although not very correctly,
to cases in which increased weight of the lid causes it to
droop, as in conjunctival affections, or where a tumour has
formed in the eyelid, or where there is a hyper-development
of the subeutaneous fat.

Lagophthalmos (Aayws, @ hare, as it was supposed that
this animal sleeps with its eyes open ; 6pfauos), or inability
to close the eyelids, is most commonly due to paralysis of the
portio dura, and is then associated with the other symptoms
of the latter affection. On an effort to close the lids being
made, the eyeball is rotated upwards under the upper lid,
owing to the associated action of the superior rectus; and in
sleep this upward rotation also oceurs—a fact which explains,
to a great extent, the immunity of the cornea from ulceration
in many of these cases. Lagophthalmos may also be due to
orbital tumours pushing the eyeball forwards, to exophthal-
- mic goitre, to staphyloma, or to intraocular growths distending
the walls of the eyeball ; in all of which conditions the eyelids
are often mechanically prevented from closing over the eye-
ball, or can be closed only by a strong effort of the will. The
danger to the eye depends upon the tendeney to ulceration of
the cornea from its dryness, caused by exposure to the air,
and from foreign substances not being removed from it by
nietitation.

When lagophthalmos occurs as a symptom in focal cerebral
disease, it is useful in localising the disease, by assisting in
differentiating a lesion in the internal capsule, or in the
facial motor centre of the cortex, from one implicating the
portio dura in the pons, as it is absent, or very slight, in the
former cases, but very often markedly present in the latter.
With a lesion in the lower part of the pons we are apt to
have lagophthalmos with crossed hemiplegia ; but, if the lesion
be in the upper part of the pons—the fibres from the opposite

14
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side having here joined the motor tract—the hemiplegia and
lagophthalmos will be homonymous.

Treatment.—In cases of non-paralytic lagophthalmos, pro-
tection of the cornea, by keeping the eyelids cloged with a
bandage, or a few epidermic sutures in the margins of the
eyelids, should be our first care. Tarsoraphy may be em-
ployed in those cases where circumstances indicate that it
would be useful, e.g. in some cases of exophthalmic goitre, or
of staphylomatous eyeball.

In paralytic cases, the primary cause of the paralysis
(syphilis, rheumatism, etc.) must be treated, so long as there
is a prospect of restoring power 1o the muscle. Locally,
galvanism and hypodermic injections of strychnia may be
employed. During cure, the cornea should be protected
s above. In incurable cases, the opening of the eyelids
must be reduced considerably in size by an extensive
tarsoraphy.

The Operation of Tarsoraphy consists in uniting the margins
of the upper and lower lids in the neighbourhood of the
external commissure, so as to reduce the size of the opening of
the eyelids. The commissure should be caught between the
finger and thumb, and the edges of the lids approximated,
<o as to enable the operator to form an estimate of the
required extent of the operation. A horn spatula is then
passed behind the commissure, and the necessary length of
the margin of each lid, including the bulbs of the cilia,
abscised with a sharp knife. The raw margins are then
brought together with sutures.

Symhlepha,run (avv, together ; BAedapov, the eyelid) is an
adherence, partial or complete, of the eyelid to the eyeball.
It is usually the vesult of burns of the conjunctiva by fire,
acids, or lime. The ghortening of the conjunctival sac, which
is seen as the result of pemphigus or of granular ophthalmia,
and which I have above described under the heading of
Xerophthalmos, is sometimes, but I think wrongly, called
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symblepharon. If the symblepharon interfere seriously with
the motions of the eyeball, or, if it cause defect of vision
by obscuring the cornea, it becomes desirable to relieve it
by operation. Should it consist of a simple band stretching
from lid to eyeball, it may be severed by ligature, and, if
the band be broad, two ligatures may be employed, one for
either half. A symblepharon which occupies a considerable
surface cannot be got rid of in this way, and, for such cases,
a transplantation procedure like that of Teale! or of Knapp *
may be employed, the great difficulty in dealing with these
cases being the tendency there is to reunion of the surfaces,
unless one or both of them be carpeted with epithelium,

F1a. 75. FIG. 76.3

In Teale's Operation, if we suppose the case to be similar
to that represented in Fig. 75, an incision is earried along
the line of the margin of the cornea at 4, through the whole
thickness of the symblepharon, and the lid is dissected off
from the eyeball as far as the fornix, Two conjunctival
flaps are now formed, as at B and € in Fig. 76, and one of
them () is turned to form a covering for the wounded sur-
face of the inside of the eyelid, while the other (C) is used
to cover the bulbar suwrface (Fig, 77), the flaps being held in
their places by fine sutures. That part of the symblepharon

' Ophthal, Hogp. Rep., vol. iii.
* Arehiv f. Ophthal., xiv., pt. 1, p. 270,
* Mr. Teale now makes his flaps, as in Fig, 76, wider than he originally

did. T have to thank him for altering this drawing with his own hand
for this work.
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which is left adherent to the cornea soon atrophies and dis-
appears. No great tension of the flaps should exist as they
lie in their new positions.

Teale, again, has suggested the formation of a bridge-like
conjunctival flap above the cornea, and the removing of it
across the latter to cover the loss of substance situated below.
After the sutures to keep the flap in its place have been
introduced, the latter is separated at its bases.

A simple plan, which would be applicable to such a case
as that depicted in Fig. 75, where the adhesion is not very
extensive, and perhaps even to sSome IMOLE extensive ones,
consists in dissecting the con-
junctival process oft the cornea,
and then turning it down on
the raw inner surface of the
under lid, and fastening it there
with a suture or two. 1 have
done this with complete satis-
faction.

The transplantation of a portion of rabbit’s conjunctiva, as
suggested by Wolfe, or of a portion of mucous membrane
from the lips, or from the vagina, as employed by Stellwag,
is undoubtedly the best method for many cases of extensive
symblepharon. The chief precautions necessary for success in
this proceeding are :—That the flap to be transplanted be nob
applied in its new position, until all bleeding at the latter
place has ceased. That the flap be nothing more than mucous
membrane, all sub-mucous tissue being cavefully removed.
That it be sufficiently large to cover the defect without any
stretching ; and it should be remembered, that the flap shrinks
to two-thirds of its size after being detached from its own bed.
That the flap be kept moist and warm during the period, as
short as possible, which may elapse between its detachment and
its adjustment, And, finally, that it be kept firmly in its new
position by a suflicient pnumber of points of interrupted suture.
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Harlaw's Operation.—This is specially applicable to exten-
sive symblepharon of the lower lid, and differs from the fore-
going operations in that it provides a covering of skin, and
not of mucous membrane, for the raw surface of the under-
lid. Operations on the same principle have been proposed by
Snellen, and by Kuhnt. An incision A B (Fig. 78) through
the whole thickness of the eye- <SS
lid, and corresponding in length '
to the latter, is made along the &

lower margin of the orbit. Belowaw .

this a skin flap CD is thenck /5-‘g

formed. The flap is dissected -
- s a . 4 "':\.{
up, and the incisions are carried LLIEL S

a little more deeply as A B is approached, to enable the flap
to turn the more readily. The flap is then turned up as
on a hinge, slipped through the button-hole, and sutured
securely to the inner surface of the under-lid. After a time
the skin surface turned towards the eyeball becomes consider-
ably modified, so as to be somewhat like mucous membrane.
The bare space left by the removal of the strip of skin is
covered without strain, by making a small horizontal incision,
D E, at it outer extremity, and forming a sliding flap.

Blepharophimosis (BAépapov, eyelid; bipwats, narrowing)
is a contraction of the outer commissure of the lids, with
consequent diminution in size of the opening between the
latter ; and is commonly due to shortening of the skin, from
long-continued irritation of it, caused by the discharge in a
cage of conjunctivitis,

It is remedied by a Canthoplastic Operation. The outer com-
missure is divided in its entire thickness, in a line which is a
prolongation of the line of junction of the lids when closed, by
a single stroke of a strong straight scissors, one blade of which
has been passed behind the commissure., The integumental
incision should be made a little longer than that in the con-

Y Ophth. Rev., vol, ix., p. 361,
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junctiva. An assistant then draws the upper lid up and the
lower lid down, so as to make the wound gape. The conjunc-
tival margin and the dermic margin are now united in the
centre by a point of suture (C, Fig. 79), while two more sutures
(A and B) are applied, one above and the other below the first.
This operation is also employed in cases of granular ophthal-
mia, and of purulent conjunctivitis, when it is desired to relieve
the pressure of the lid on the globe.

Fia. 79 (de Wecker).

Distichiasis (dis, twice ; aTuyos, @ row), and Trichiasis
(Tpixos, @ hair).—The first of these terms indicates the
growth of a row of eyelashes along the intermarginal por-
tion of the lid, in addition to the normal row ; while trichiasis
indicates a false direction given to the true cilia. Both con-
ditions arve often found coexisting, and they are also often
present along with entropium. They may both be produced
by chronic blepharitis, or by chronic granular ophthalmia.
It has been commonly held that cicatricial contraction, giving
a false direction to the hair follicles, is the immediate cause
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of these conditions ; but Raehlmann has recently ! shown that
the false cilin are developed as buds or ofishoots from the
follicles of the cilia, and primarily from the cuticle of the
free margin of the lid. The latter mode of development is
o novel discovery by Raehlmann, which he seems to have
definitely proved by his pathological investigations. His
view is, that hyperemia of the margins of the lids, and
inflammation of a proliferating type, is what gives rise to
this primary development of hairs. The symptoms to which
they give rise, and the dangers to the eye attendant on
them, ave due to the rubbing of the irregular eyelashes on
the cornea, which produces pain, blepharospasm, and opacity
of the cornea, or even uleeration of it. '
“ Operations for Distichiasis and Trichiasis :—

Epilation.—The false cilia may be pulled out with a for-
ceps ; but this cannot be regarded as a cure, for the hairs
grow again.

Blectrolysis has been proposed by Dr. Charles Mitchell, of
Missouri,” and by Dr. A. Benson, of Dublin.® A needle is
altached to the negative pole, and its point passed into the
bulb of the eyelash to be removed, the positive pole being
placed on the temple. On closure of the cirele, if the battery
be working properly, bubbles of gas should rise up round
the needle, and a slough forms at the root of the hair, which
becomes loose, and is removed. It does not grow again, for
the bulb is destroyed. Each hair must be separately operated
on. The proceeding is very valuable where only a few cilia
are to be dealt with.

Illaqueatio.—Snellen has revived this ancient operation, for
eases where only a few isolated hairs are out of order. DBoth
ends of a bit of very fine silk thread are passed through the

! Von Graefe's Arehiv, xxxvil, 2, p. 606.

* Trichiasis and Distichiasis, their Nature and Pathology, with a
Radical Method of Treatment ; and Klin, Monatshl., April 1882,

v Brit. Med, Journal, December 16th, 1882,
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eye of a fine needle, so as to form a loop. The needle is
now entered as close to the point of exit of the hair as possible,
and the counter-puncture is made in the position which the
hair should normally occupy in the row of its fellows. The
needle is drawn completely through, as also the ends of the
thread, but the loop not as yet. Into the loop the eyelash is
now inserted by aid of a fine forceps, and by traction on the
ends of the thread, loop and eyelash .
are drawn through the tunnel. Un-
fortunately, the eyelashes frequently
regain their abnormal position by
reason of their own elasticity.
FEaxeision.—When ‘some half-dozen hairs close
together are growing wrong, the simplest and
best plan is to completely remove them by
excision of the corresponding portion of the
ciliary margin. A fine knife is passed into the
intermarginal region, at the place corresponding to
the hairs to be dealt with, and a partial division
of the lid into two layers, as in the Arlt-Jaesche
operation (vide infra), is effected. A V-shaped in-
cision in the skin of the lid is then made, including

the erring hairs, the whole flap is excised, and the
margin of the los¢ of substance drawn together
with sutures.

In cases of distichiasis or trichiasis invelving
the whole length of the eyelid, removal of the
marginal portion of skin containing the bulbs of
all the eyelashes, true and false (Flarver’s opera-
tion), is not to be recommended—unless, occa-
sionally, in the underlid—because it unnecessarily
deprives the eye of an ornament, and of a protection against
glare of sun and foreign bodies.

Transplantation, or Shifting, of the marginal portion of
the integument containing the hair bulbs, true and false, is

Fia. 80.
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a preferable proceeding in these complete cases. One of the
oldest, and most valuable, operations of this kind is that of
Jaesche, modified by Arlt. It is performed as follows:—
Knapp's, or Snellen’s, clamp (Fig. 80) having been applied to
prevent bleeding, the lid in its whole length is divided in
the intermarginal part into two layers (Fig. 81), the anterior
containing the orbicular muscle and integument with all the
hair bulbs, the posterior con-
taining the tarsus and conjunc-
tiva. The incision in the
intermarginal portion is about
o mm. deep. A second in-
cision is now made through
the integument of the lid;
parallel to its margin, and
from 5 to 7 mm. removed from
it. This incision also extends
the whole length of the lid.
A third incision is carried in
a curve from one end to the
other of the second incision,
The height of the curve is
proportional to the effect re-
(uired, varying from 4 mm.
to T mm. The piece of integument included between the
second and third incisions is dissected off with forceps and
scissors, without any of the underlying muscle being touched,
and the margins of the loss of substance are brought together
by sutures. By this procedure the lower portion of integu-
ment containing the hairs and their bulbs is drawn up, and
away from contact with the cornea.

Spencer Watson,! Nicati,’ Schoeler,’ Burchard,! Dianoux,’®

! ﬂ;}ﬁﬂmi. Hosp. Rep., vol. vii., 1873, p. 440, * Marseille Médicale, 1879,
 Klinischer Derieht, 1880, 1 Charité Annalen, p. 633,
* Annales d' Oculistique, 1882, p. 132,
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and Gayet? have all proposed double transplantation opera-
tions.

Dianoua’'s Operation is as follows :—Snellen’s (or de Weck-
er’s) clamp is applied (omitted in figures for simplicity), and
an incision (Fig. 82) is made parallel to the free margin
of the lid, about 4 mm. from it, extending the whole

g o length of the lid, and penetrating
to the tarsus, but not through the
latter. The ciliary portion of the lid,
marked off by this means, is now de-
tached from the tarsus byan incision
in the intermarginal portion of the
lid, as in the Arlt-Jaesche operation.

An incigion through the gkin alone
is then made about 3 mm. above the
frst incision and parallel to it, bub
extending some 2 mm. beyond it at
oither oxtremity. The skin flap is separated off from the
underlying muscle, except ateitherend, where itis left attached.
The underlying portion of the musele is then separated from
the tarsus, and allowed to retract upwards. A forceps being
passed under the ciliary flap (Fig. 82), the skin flap is seized and
drawn downinto the position of the former (Fig. 83), where it is
made fast by three sutures to the -
margin of the tarsus. The ciliary G
flap is moved up, and carefully
stretched upon the tarsus bared
of the orbicularis, the latter being
drawn back with a strabismus
hook, and the flap is secured in its
place by sutures to the tarsus. An FTLLYSAYS
antiseptic dressing is applied, and F1e. 83.

the sutures may be removed on the third day. Although the
wounded surface of the ciliary flap does not become vitally

U nn. @ Ooul., 1882, p. 2T, &

-
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united with the epidermic surface of the skin flap, yet no
practical ill result follows. .

A real objection lies in the circumstance that, occasionally,
the cutaneous hairs on the transplanted flap irritate the
cornea, and these hairs, being much finer than cilia, are more
difficult to deal with,

Vossius' Operation.!—If, for example (Fig. 84), the whole
extent of the right upper lid be affected with trichiasis, a horn
lid spatula (the clamp will not answer) is passed under the
lid, and held by an assistant. An intermarginal ineision is
made, as in the Arlt-Jaesche operation, about 3 mm. to 4 mm.

JAretermargrmel.
CIECT RO,

F1a. 84,

deep. This incision is then prolonged through the skin
merely, over the external commissure for 5 mm. to 6 mm.
It is then turned upwards at an angle with the free margin
of the lid about 35° and a flap about 5 mm. wide is
marked out with the knife in the usual crease, or fold, of
the upper lid. A narrow, sharp, and pointed sealpel is then
thrust under the flap at its base, and carried towards 1ts
inner end, so as to separate 1t off without the aid of forceps,
scissors, or any other instrument.  The margins of the wound
thus made are brought together with four or five sutures,
and the flap turned down, and secured in the gaping inter-

V' Berieht d. Ophthal, Gesselsoh, (Heidelbe

rg, 1887), p. 42.
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marginal incigion, by means of four or five sutures between
each of its edges and the corresponding palpebral margin.
One suture fastens the free end of the flap in the median
corner of the wound. The position of the cicatrix, just in the
fold of the upper eyelid, prevents its causing any disfigurement.
Were the case one of partial trichiasis, the intermarginal
incision should extend a little beyond the point where the
abnormal condition ceases. If 1t be the inner half only of
the margin of the lid which is affected, the intermarginal in-
cision 18 1n~nlungml towards the nose, and the flap so formed

. I:.
Wiy

Py S

S TN

Fig. 8b

that ite base lies over the inner canthus. The flap heals In
readily, and, although it shrinks somewhat, secures a wide
intermarginal portion. The same drawback in connection
with the cutaneous hairs on the transplanted flap holds good
here, as in Dianoux’s operation.

Van Millingen’s Operation’ consists in splitting the eyelid,
as in the Arlt-Jaesche operation, from end to end, sufficiently
to produce a gap (B, Fig. 85) 3 mm. in width at the central
part of the lid, and gradually becoming narrower towards the

annthi. The gap is kept open by sutures passed through

, ﬂl,ufrfﬂr:-’m.l'r' Revien, 1887, p. S0,
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folds of skin on the upper lid (@, @, ), by means of which
also the lid is prevented from closing for twenty-four hours
at the least. As soon as the bleeding has ceased, a strip of
mucous membrane of the same length as that of the lid, and
2 to 21 mm. in breadth, is cut out with two or three snips of
a eurved scissors, from the inner surface of the patient’s under
lip, and is placed at once into the gap in the intermarginal
space. It should then be pressed into position with a pled-
get, of cotton wool steeped in sublimate solution (1 in 5,000).
Sutures are superfluous, according to Van Millingen, but I
like them, and do not find that they do harm. The eyelid is
then covered over with a piece of lint, on which is spread
a thick layer of iodoform vaseline, and on this is placed a
wad of cotton wool. Both eyes should be bandaged. The
sublimate lotion is used for disinfecting the eye and lip
during, before, and after the operation. The bandage should
be renewed once in twenty-four hours, and the sutures in the
upper lid ought not to be removed before the second day.

Van Millingen does not think it advisable to transplant
small strips of mucous membrane if the trichiasis be partial.
He regards this condition as only the commencement of com-
plete trichiasis, and therefore recommends, even in these cases,
the filling up of the entire length of the intermarginal space
with a flap of mucous membrane. In cases of shortening of
the conjunctival surface, in which it has been reduced to
% cm., a strip of mucous membrane measuring 4 mm. in width
at the centre may be transplanted.

The strip to be transplanted is generally taken from the
angle of the lip, and from the line of demarcation between
the dry and moist swfaces of the lip. A couple of fine
suturves, which serve to unite the margins of the wound
in the lip, arrest the bleeding at once, and accelerate union
;-f the part, which is generally completed in twenty-four
10Urs,

The transplanted tissue in this instance being free from
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hairs, the method is not open to the objection referred to in
Dianoux’s and in Vossiug's operation, while it is equally effec-
tual in permanently providing a good intermarginal space,
and in thus relieving the condition.

Entropium (év, in; Tpéme, lo turn),or Inversion of the
Eyelid, is due to some organic change in the conjunctiva or
tarsus, or to spasm of the palpebral portion of the orbicular
muscle.

A large proportion of the former class of cases is the result
of chronic granular ophthalmia, and is most common in the
upper lid.

Spastic entropium usually occurs in the under lid. TItis
frequent in old people (senile entropium) from relaxation of
the skin of the eyelid, and is also produced by the wearing
of a bandage after operations, etc., and by cdema of the
conjunctiva in inflammation of that membrane.

Treatment.—Organic entropium, in which the tarsus is not
distorted, can often be corrected by one of the methods
deseribed for trichiasis and distichiasis. But many of these
cases are accompanied by, or rather are due to, abnormal
curvature with hypertrophy of the tarsus.

In all such cases the operation must include an attack
on the tarsus itself, or the result will be abortive. Indeed,
I have little doubt that much of the disappointment expe-
rienced in “the treatment of entropium has been due to
imperfect appreciation of this fact.

Streatfield's Operation is as follows :—The clamp having
been applied, an incision is made through the integument of
the eyelid parallel to its margin, 2 mm. distant from the
Jatter, and extending its whole length. The muscle 1s dis-
sected up so as to lay bare the tarsus, and then a wedge-
shaped piece, 2 M. wide and the length of the lid, its edge
pointing towards the inner surface of the lid, is excised
from the tarsus. A corresponding portion of muscle and skin
is also removed, and the wound left to heal by granulation.

!
|



CHAP, VIL] I'HE EYELIDS. 223

The shrinking of the resulting cicatrix causes the marginal
portion of the tarsus to return to its correct position.
Snellew's Operation.—Snellen’s clamp (very similar to
Knapp’s, which can equally well be used) is applied. About
3 mm. from the margin of the lid, and parallel to it, an
incision is made through the skin alone, extending the whole
length of the lid. The orbicular muscle is exposed by dis-
secbion of the skin upwards, in order to promote retraction of
the latter, and, along the edge of the lower margin of the
wound, a strip of about 2 mm. broad of the orbicular muscle

Fiag. 86, Fia, 87.

is removed, and the tarsus to the same extent exposed to
view, A wedge-shaped piece, corresponding to the exposed
‘part of the tarsus, is now excised from it with a very sharp
scalpel or Beer's cataract knife, the edge of the wedge
pointing towards the conjunctiva, which latter, however, is
left intact, The hypertrophy of the tarsus, which is always
present, facilifates this procedure. A silk suture carrying
a needle on each end having been prepared, one needle is
passed from within outwards through the band of muscle
and integument left at the margin of the lid. The second
needle is also passed from within outwards through the
upper lip of the tarsal loss of substance, and then from
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within outwards through this same marginal band, at a
distance of about 4 mm. from the point of exit of the first
needle. The ends of the suture are now tied together, a small
bead having first been strung on each to prevent it from
cutting through the skin. Three such sutures are employed.
The accompanying woodcuts (Figs. 86 and 87) malke the
foregoing description more intelligible.

Green's Operation.'—An incision is made on the inner sur-
face of the lid, in a line parallel to, and about 9 mm. distant
from, the row of openings of the Meibomian ducts. It is
carried through the conjunctiva and whole
thickness of the tarsus, and should extend, in
cases of complete entropium, from mnear the
inner to the outer canthus. A strip of skin
about 2 mm. broad, and tapering to a point at
ench end, is mow excised from the lid,—the
lower margin of the strip being 1} mm. above

E1a. 85 the line of the eyelashes. The muscle is left
intact. Fine silk sutures are applied in the following
manner, by aid of a No. 12 glover's needle bent to an are
of about a third of a circle. The needle is first introduced
a little to the conjunctival side of the row of eyelashes,
and is brought out just within the wound made by the
excision of the strip of skin (Fig. 88, 4); 1t ig then drawn
ghrough, inserted again in the wound near its upper margin,
and passed deeply backwards and upwards, so as to graze
the front of the tarsus, and emerge through the skin a
centimetre or more above its point of entrance (Fig. 88, B).
On tying the two onds of the thread together phe skin-wound
is closed, and the loosened Jid-margin is at the same time
everted, and brought into a correct position. Three sutures
generally suffice for the accurate adjustment of the lid-margin.
In the spaces between and beyond the sutuves it is often

e ——

\ Prans, American Ophithal, Soc. vol. iii., p. 16T
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practicable, and advantageous, to turn the eyelashes upwards
against the front of the eyelid, and fix them there by means
of collodion. The stitches should be removed, at latest, on
the day after the operation ; the line of suture being then
strengthened by collodion, or, in case the cilia are very
short, a few short fibres of cotton are used with the
collodion,

Berlin's Operation.—Knapp’s clamp is applied. The first
incision lies 3 mm. above the margin of the lid, extends its
whole length, and divides it in its entire thickness, including
the conjunctiva. The skin and muscle at the upper edge of
the wound are pushed or dissected up, so as to expose the
tarsus. The upper edge of the tarsal incision is now seized
at its centre with a finely toothed forceps, and an oval piece
with the adherent conjunctiva, about 2 to 3 mm. wide in its
widest part, and in length corresponding with that of the
eyelid, is excised from it with a fine scalpel. The wound is
closed with three sutures through the skin. If it be thought
desirable to increase the effect, a skin-flap may be excised
from the lid. The objection to this operation, that a portion
of the mucous membrane is removed, is not of importance.
Except for an occasional granulation forming on the bulbar
aspect of the wound, I have found the operation free from
inconvenience, and its result satisfactory, and, in most in-
stances, permanent,

Spastic Entropium, as the result of bandaging, usually dis-
appears when the use of the bandage is given up, or, if the
bandage must be continued and the inverted lid cause irri-
tation, an epidermic suture at the palpebral margin and
fastened to the cheek below will give relief.

Senile Entropium is, of spastic kinds, the one which most
commonly demands operative interference. The methods in
general use for it are :—

The Baxcision of a Horizontal Picce of Skin, with a portion
of the underlying orbital part of the orbicular muscle, so as

15
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to give rise to sufficient cicatricial contraction to draw the
margin of the lid outwards.

The application of Subcutaneous Sutures (Gaillard’s Sutures).
—The point of a curved needle carrying a silk suture is
entered in the centre of the lid near its margin, passed deeply
into the orbicular muscle, brought out at a point some 10 mu.
below, and the suture tied
tightly. Two more similar
sutures, one on either side
of the first and about 5
mm. distant from it, are
placed, and the resulting
suppuration, with conse-
quent cicatrisation, brings
the lid into its position.

Von Graefe's Operation.
— 3 mm. from the margin
of the lid an incision 1is
made, as in Fig 89, through the skin, and a triangular skin
flap, 4, excised. The edges, B and O, of the triangle are
dissected up a little, and brought together by three points
of suture, while the horizontal incision is mnot sutured.
The size, especially the width, of the triangular flap to be
excised is proportional to the looseness of the skin. When a
very marked effect is desired, the flap to be removed is given
the shape as represented at the right of the figure. I have
found this proceeding extremely satisfactory, and its result,
as a rule, permanent.

All the foregoing, and other such measures, produce a good
result at the time, but are sometimes followed by recurrence
of the entropium. Hotz' believes the cause of this to be, that
the cicatrix, be it dermic or dermo-muscular, upon which the
result depends, has no povnt d'appui ; and, consequently, while

———

V Klin. Monatshl, f. Augenhk., 1880, p. 149,
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it may draw the eyelid out, it is just as liable to draw the
skin of the cheek up, and thus neutralise its desired effect.
He proposes the following ingenious operation :—

Hotz's Operation.—A horn spatula is inserted under the lid,
and then, at 4 to 6 mm. below the margin of the latter, a
horizontal incision is made through the skin from the inner
to the outer end of the
lid. This incision is at the
boundary between the palpe-
bral and orbital portions of
the orbicular muscle,and just
over the lower margin of the
tarsus. An assistant then
draws the upper edge (Fig.
90, @) of the wound upwards
with a foreeps, while the sur-
geon draws the lower edge
(b) downwards, in this way
exposing andstretching the orbicularmuscle. A few strokes of
the knife in the direction of the incision are now sufficient to
separate the palpebral portion (7) of the musele from the orbital
portion (p), and to lay bare the lower edge of the tarsus (¢),
which has a yellowish tendinous appearance. That part of the
- palpebral portion of the muscle which covered the lower edge
of the tarsus, and which was drawn up with the palpebral
edge of the first incision, is now removed with foreeps and
scissors, to the extent of about 2 mm. in width, through the
whole length of the lid. All such musecular fibres, also, which
may still adhere to the lower third of the tarsus must be care-
fully cleaned off, and now the palpebral skin may be brought
into union with the tarsus. Four sutures are generally applied
about 5 mm. apart. The needle is passed through the palpe-
bral skin, eclose to the margin of the wound (at @). The bare
tarsal edge is then seized in the forceps, the needle placed
perpendicularly on it (at d), and carried through it by a short

Fia. 90,
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downward curve, until its point appears (at ¢) below the tarsus
in the tarso-orbital fascia (f). The needle is now passed out
through the lower edge of the incision (at b), care being taken
that none of the fibres of the orbital portion of the muscle are
included in the suture. Upon the suture being tightly closed,
the edges of the skin wound are drawn into the tarsus, and
become adherent to it. The sutures may be removed about
the third day. If the first incision be placed too far from the
margin of the lid, there will be no result, as the traction
upon the palpebral skin will be too slight. 1f the incision
be placed too close to the margin, the traction may be so
great as to interfere with the union of the skin and tarsus.
In this operation the tarsus affords the fulerum, which Hotz
thinks is wanting in other methods. The tarsus of the lower
lid is often very little developed, and may be difficult to
find.

Ectropium or Eversion of the Eyelid.—Of this there
are two chief kinds: 1. Muscular, or Spastic ; 2. Cicatricial.

Muscular Ectropium may be caused by cedema of the con-
junctiva, which everts the edge of the eyelid, and this ever-
<ion is increased, and encouraged, by spasm of the palpebral
portion of the orbicular muscle, so that the name palpebral
paraphimosis has been given to the condition. In the recent
stage it may generally be remedied by a properly applied
bandage, combined with the suitable conjunctival measures.
In chronic cases Snellen’s sutures (vide infra) may be required.

Muscular ectropium is often seen in old people, and is then
given the mame of Senile Ectropium. Here it is due to
atrophy of the palpebral portion of the orbicularis, and re-
Jaxation of the skin of the face. When these have resulted
in slight eversion of the inferior punctum, a flowing of tears
is produced, causing excoriations of the skin and edge of
the lid, which then, in their turn, increase the tendency to
ectropium. If the condition be not extreme, with secondary
changes in the conjunctiva, slitting up of the canaliculus,
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with the use of a boracic ointment for the lids and mild
astringents for the conjunctiva, will give much relief. In
pronounced cases a more active treatment of the con junctiva,
and the performance of tarsoraphy, the latter preceded by
the application of Snellen’s sutures, are demanded. Muscular
ectropium is also caused by paralysis of the orbicular muscle.

Snellen's Sutures.—A silk ligature is threaded at either end
with a needle of moderate size and curve. The point of one
of these needles is passed into the most prominent point of
the exposed and everted conjunctiva, and brought out through
the skin 2 em. below the edge of the lower lid. The other
needle is entered in the same way, 5 mm. from the first, and
made to take a nearly parallel course, the points of exit on
the cheek being 1 cm. apart. HEqual traction is applied to
each end of the suture, while the lid is assisted into its place
by the finger. The suture is tied on the cheek, a small roll
of sticking-plaster having been inserted under it, to protect
the skin from being cut. Two, or even three, such sutures
may be required.

Argyll Robertson’s Operation® has been designed for those
cases of ectropium which result from long-continued chronie
inflammation of the conjunctiva of the lower lid. He thinks
the difficulty in severe cases of this kind depends upon the
abnormal curvature, which is gradually acquired by the tarsus.
The following is his deseription of the operation, from which
he has obtained satisfactory results :—

The materials required are—

1. A piece of thin sheet-lead about 1 inch long and } inch
- broad, rounded at its extremities, and with its cut margins
smoothed. This piece of lead must be bent with the fingers
to a curvature corresponding to that of the eyeball.

2. A waxed silk ligature about 15 inches long, to either
extremity of which a long moderately curved needle is attached.

' Edinbwrgh Clinical and Pathological Journal, December 1883 ;
and Ophthal, Rev., February 1884,
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3. A piece of fine india-rubber tubing, of the thickness of a
fine drainage-tube.

The operation is performed by perforating the whole thick-
ness of the lid with one of the needles at a point (b, Fig. 91)
one line from its ciliary margin, and a quarter of an inch to
the outer side of the centre of the lid. The needle having
been drawn through (at a), is passed directly downwards over
the conjunctival surface of the lid, till it meets the fold of

conjunetiva reflected from the lid on to the globe, through
which the needle is thrust—the point being directed slightly
forwards—and pushed steadily downwards under the skin of
the cheek, until a point () is reached about 1 inch or 1} inch
pelow the edge of the lid, when the needle is caused to
emerge, and the ligature is drawn through. The other needle
is, in like manner, thrust through the edge of the lid at a
corresponding point (0') a quarter of an inch to the imner
side of the middle of the lid, then passed over the conjunctival
surface of the lid, through the oculo-palpebral fold of con-
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junctiva, and downwards under the skin, till the point emerges
at a spot (d') a quarter of an inch outwards from the point
of emergence of the first needle (4). The ligature is kept
slack, or is slackened so as to permit of the piece of lead being
introduced under the loops of the ligature that pass over the
conjunctival surface of the lid, and of the piece of india-rubber
tubing (¢) being slipped under the loop at the edge of the
lid (between b and 5). The free ends of the ligature are
now drawn tight, and tied moderately tightly over a lower
part of the india-rubber tube. The excess of india-rubber
tube is cut off—about three- :
quarters of an inch beyond
the ligature—and the opera-
tion is complete.

The result of the procedure
is, that the edge of the lid
is made to revolve inwards
over the upper edge of the
piece of lead, while the tarsus
is caused to mould itself to
the curve of the lead, and -
the eyelid at once oceupies Fic. 92.
its normal position. A certain amount of redness and cedema
of the lid follows the operation, and suppuration occurs in the
track of the ligature; but, as the india-rubber tube yields
somewhat to the tension on the ligature, the resulting irri-
tation is moderate, so that the apparatus need not be
removed for five, six, or seven days, by which time the tarsus
has become pretty well fixed in its new curvature. A slight
relapse may occur when the apparatus is removed, but this is
readily amenable to treatment by astringent applications.

The suppuration occurring in the tracks of the ligature
leads to cicatricial formation, which appears toimpart a degree

of rigidity to the lid, that helps to keep the latter in its
new position.
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Cicatricial Eetropium is caused by scars from wounds or
burns, or from caries of the orbit, and can only be cured by
operation.

Wharton Jones's Operation is as follows :—The cicatrix is
circumscribed by a \/-shaped incision (Fig. 92), and the
skin made thoroughly
movable in its neighbour-
hood, The edges of the
wound are now breught
together so as to form a
Y (Fig. 93).

Arlt's Operation, for cases
due to caries of the margin
of the orbit.—If the cicatrix
Le situated at e (Fig. 94);
the incisions at @ b and b ¢
are made through the skin
and muscle, so that an acute, or at most a right, angle is
formed at 6. The margin of the lid from ¢ to d is excised.
The cicatrix is completely undermined, and the triangle
dissected up from b to the margin of the tarsus, so that
the lid can be readily put into
its position, and the edge ¢ b of
the flap united to d ¢. The size
of the exposed surface on the
cheek can, according to Arlt, be
diminished by drawing its edges
together after the manner of a
hare-lip, but possibly the trans-
plantation of a piece of skin from
the arm to fill the gap might be g, 04
a better plan.

The foregoing and similar operations are ditficult, or im-
possible, in many cases, where there has been great destruc-
tion of the skin of the eyelids and surrounding parts by burns,

Fra. 93.

————— - .

RS
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ulcers, ete., and, at best, the deformity is liable to recur.
Transplantation of skin from different parts is in these cases
a more promising proceeding. A description of the method is
given in the next paragraph but one.

Ankyloblepharon (ay«i\y, a string; SAépapov, an eyelid)
is a uniting of the upper and lower eyelids along their
margins. It may be partial or complete, and often goes with
symblepharon. Like the latter, it is usually caused by burns
and ulcers.

The condition can only be relieved by operation, of which
the result is often unsatisfactory, owing to the difficulty of
preventing reunion taking place. To avert this, it is always
necessary to cover the wounded surface with conjunctiva or
skin.

The Restoration of an Eyelid,—It is an extremely rare
event for the whole substance of one or both eyelids to he
destroyed by lupus, or other ulceration, or by accidents,
which do not at the same time injure the eyeball seriously.
In this rare event, the eyeball, especially if the upper lid
be destroyed, is exposed ; the patient is subject to extreme
discomfort; and, owing to ulceration of the cornea, the eye is
ultimately lost.

The formation of an eyelid from the skin of the forehead
or cheek in these cases is a most disappointing proceeding,
and one the description of which does not, I consider, come
within the scope of this book. Indeed, my own feeling, in
such a case, would be, to recommend enucleation of the eye-
ball, provided the fellow eye were good, rather than propose
a plastic operation which, at the best, would give but an
imperfect result.

But, fortunately, the class of cases with which we common ly
meet are essentially different in their nature ; for in them
the whole thickness of the eyelid is not destroyed. They
are usually the result of burns (epileptics and children falling
in the fire) and scalds, which only destroy the integument of
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one or both eyelids. A granulating surface replaces the skin,
and, when healing commences, the shrinking process draws
the free margin of the upper eyelid up towards the eyebrow,
and that of the lower lid down towards the cheek, while the
conjunctival surface of the eyelids becomes everted, and the
cornea exposed, as the eyelids cannot now be closed. We
have a satisfactory method for dealing with these cases.

In the first place, the eyelid—let us suppose it to be the
upper eyelid—is dissected down into its place to the utmost
limit, so that the most extensive raw surface possible may be
obtained. The margin of the lid is now fastened to the cheek
with three points of suture. A portion of skin, one-third
larger (to allow for shrinkage) than tho raw surface of the
eyelid, is then taken from the inside of the arm, and, after
being freed of its subcutaneous fat, is laid upon the raw
surface and fastened to it by a large® number of fine sutures
around the margin. A non-irritating antiseptic dressing 1s
applied, and the graft usually heals on in the course of a few
days. This method of grafting was introduced by Wolfe
and Lefort.

The flap sometimes becomes separated from the wounded
surface by oozing of blood or serum from the wound, and
then sloughs. To prevent this, Wickerkiewicz has employed
secondary transplantation with satisfactory results. The flap
is applied to the wounded surface, from two to five days
after the latter has been prepared, while, during the interval,
the wounded surface has been protected with moist antiseptic
dressings. IHe states that union by first intention occurs
readily by this method.

In this operation it is most important to preserve and
utilise any part of the eyelid which remains, especially its
ciliary border with the eyelashes.

| Yet sutures have two drawbacks: in the first place, they tend to
injure the edges of the flap, and in the next, they cause a certain
amount of bleeding under it.—L. W.
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Injuries of the Eyelids.—All kinds of injuries of the
eyelids—contusions, incisions, burns, etc.—are common.

In consequence of the looseness of the integument, cedema
and ecchymosis, one or both, are often seen in a marked
degree as the result even of slight injuries.

Owing to the direction of the fibres of the orbicularis, an
incised wound of the eyelid, if in the vertical direction, will
gape, while a similar wound in the horizontal direction will
not do so. Hence, the scar left after the former wound is
apt to be very visible, but that after the latter may be
almost imperceptible. If the eyelid be divided vertically in
its entire thickness, unless union by first intention can be
obtained, a deep furrow is left in the eyelid, and, perhaps,
at its margin an unsightly coloboma.

Emphysema of the eyelids is sometimes seen after a blow
on the eye, and is a sign of fracture of the orbit, with a
communication between the subcutaneous connective tissue
of the eyelids and the nose, the ethmoid sinus, the frontal
sinus, or the antrum of Highmore. An emphysematous lid
is swollen, and soft and crepitating to the touch.

HEechymosis of the lower lid, usually with ecchymosis of
the lower conjunctiva, after falls or blows on the head, is a
sign of fracture of the base of the skull, the blood making
its way along the floor of the orbit.

Simple ecchymosis of the eyelids from blows, commonly
known as “ Black Eye,” never gives rise to further compli-
cation. It requires some fourteen days or more, according to
the quantity of blood extravasated, before the eye recovers
its normal appearance.

T'reatment.—Injuries of the eyelids, of whatever kind, are,
of course, treated upon general surgical principles. Incised
wounds should be carefully and neatly drawn together with
sutures, as soon after the injury as possible, an1 with anti-
septic precautions. Emphysema may be assisted in its
absorption by the application of a rather tight bandage, and
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directions should be given to the patient to blow his nose as
gently as possible, so as to avoid recurrence of the emphysema,

Epicanthus is a congenital deformity, usually binocular,
which, in the most pronounced cases, consists in partial
paralysis of the levator palpebra (ptosis) and of the rectus
superior, with a narrow palpebral fissure, and a fold of inte-
gument at the inmer canthus concealing the caruncle from
view, and giving the appearance of greab breadth to the
bridge of the nose. The term is also used for cases in which
the integumental fold at the inner canthus is the only
abnormal condition, and this deformity can be somewhat
diminished by the removal of an oval piece of skin from the
bridge of the nose, its long axis vertical, and its width varying
according to the effect required. The margins of the wound
being brought together, the abnormal folds are diminished
in width.

Congenital Coloboma of the upper lid, gometimes asso-
ciated with a dermoid eyst of the limbus of the cornea
corvesponding to the cleft in the lid, and even congenital
absence of the eyelids, have been occasionally observed.



CHAPTER VIII.
DISEASES OF THE LACRIMAL' APPARATUS.

Malposition of the Punctum Lacrimale.” Inversion of
the punctum accompanies entropium of the lower eyelid,
while eversion of it is present with ectropium of the lid. A
slight eversion, quite sufficient to cause epiphora, may exist
without any marked ectropium of the lid, and it is these
cases which more properly belong to this chapter. They are
the result generally of some chronie, although it may be
slight, skin affection of the lower lid, which draws the inner
end of the latter a little away from the eyeball.

The prominent symptom of this, and of all the following
lacrimal affections, is Epiphora (émidopd Sarpiwy, a sudden
burst of tears), a flowing of tears over the cheek.

Stenosis, and Complete Occlusion of the Punctum
Lacrimale.—Either of these conditions may result from con-
junctivitis or from marginal blepharitis, although they may
not appear for a length of time after those affections have
passed away, and the original affection may have been so
slight as to have escaped the observation of the patient. In
stenosis, the size of the punctum may become so extremely
minute, that even the normal flow of tears is too great to
make its way through it. Complete occlusion is, probably,
only a more advanced stage of stenosis.

The Treatment, in cases of eversion of the punctum, of
stenosis and of complete occlusion, is similar, namely, the

' Lacrime, a tear.

* In this chapter, and elsewhere in the book, the terms * punctum
lacrimale ” and “ canaliculus ” refer to the inf