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PREFACE TO THE SEVENTH EDITION

For the present edition this manual has been extensively
revised and, in parts, rewritten. Much new matter has been
incorporated, but the size of the book has only been increased
by thirty pages, as it has been found possible to omit some
paragraphs and sections included in previous editions.

Two new coloured plates have been added. These illustrate
thrombosis of the central retinal vein and a branch, and a
tear in a detached retina before and after operation. Many
new illustrations, more in keeping with modern practice, have
replaced some of those in the last edition. Of these, I am
indebted to Mr. C. L.. Gimblett for Figs. 21 and 36, to Messrs.
Clement Clarke for the illustrations for ‘ Orthoptic Training,’
and to Messrs. T. Hamblin for many others throughout
the book.

While numerous changes and additions will be found
throughout, the chapters on Diseases of the Lacrymal Ap-
paratus, Glaucoma, Cataract, Squint and Heterophoria,
and the section on Detachment of the Retina, have been
subject to the widest revision. Contact Glasses and the
newer methods of Orthoptic Treatment have been dealt with.
The chapter on Colour Vision has been deleted, and a com-
pletely rewritten section on the subject added to Chapter XXI.
Similarly, with the approval of Mr. S. H. Browning, the chapter
on Vaccines in Ophthalmology has been omitted and replaced
be a much shorter section added to Chapter XXXI.

More attention has been given to Pathology than formerly.

The co-operation of Dr. C. H. May in the preparation of
the present edition is gratefully acknowledged.

While the original objects of this Manual, as set forth in
the preface to the first edition, have been kept in mind, it
is hoped that the new material which has been added will
very definitely increase the usefulness of the book.

MONTAGUE L. HINE.
September, 1934.



PREFACE TO THE FIRST EDITION

In the following pages the authors have endeavoured to
present a concise, practical, and systematic Manual of the
Diseases of the Eye, intended for the student and the general
practitioner of medicine. An attempt has been made to give
the fundamental facts of ophthalmology, and to cover all
that is essential in this branch of medicine, always keeping
in mind that the book has been written for students and
general practitioners. Space, therefore, has been allotted as
the necessities of such readers require, estimated by an ex-
tended experience in teaching. Thus, rare conditions have
merely been mentioned; uncommon affections, of interest
chiefly to the specialist, have been dismissed with a few lines;
and common diseases, which the general practitioner is most
frequently called upon to treat, have been described with
comparative fulness.

The illustrations, excepting those showing instruments, are
original, and have been inserted wherever it seemed that they
would be of value in elucidating the text. Those in colours
represent the most common changes in the fundus, a know-
ledge of which is desirable in the treatment of general diseases,
as well as in ophthalmic practice. These plates form a fairly
complete ophthalmoscopic atlas. :

Since the year 1900 four editions of May’s ‘ Manual of
Diseases of the Eye’ have been published. It is hoped that
the present volume may prove equally popular.

CHARLES H. MAY.

CLAUD WORTH.
March, 1906.
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DISEASES OF THE EYE

CHAPTER I
EXAMINATION OF THE EYE

OPHTHALMOLOGY is a branch of general medicine and surgery,
from which, in practice, it cannot be entirely separated. For
this reason all licensing authorities have wisely decided that
he who would practise ophthalmology must first qualify for
general practice.  The ophthalmologist should keep up his
general knowledge and be familiar with recent developments
in medicine and surgery, at least in their broad outlines.

By examination of the eye is meant not the investigation
of an isolated organ, but the examination of the patient with
special reference to that organ and its functions.

Every case should be investigated thoroughly and according
to a definite routine, otherwise there would be a danger of the
attention being concentrated upon some obvious symptom,
.while something else, perhaps more important, might be over-
looked. A beginner should write a list in their proper order
,of all the points to be investigated, and should, while examining
‘d patient, consider cach point in turn, rejecting those which

“obviously do not apply to the case in question, and investigating
those which may be relevant. With increasing experience it
will no longer be necessary for him consciously to go through
thelist. He will have acquired the habit of systematic enquiry.

Before beginning the examination of the eye, it is well to
hear what the patient has to say about his symptoms and
history. While one is making notes of any parts of his
narrative which seem to be of importance, the patient himself
should be studied.

The examination of the eye may be divided into Objective
and Subjective or Functional.



2 EXTERNAL EXAMINATION OF THE EYE

The objective examination consists in—

Examination of the appendages and the anterior portions
of the eyeball by means of inspection and palpation; this part
of the examination may be conducted in daylight or artificial
light.

Examination of the cornea and of the interior of the eyeball
in the dark-room, with artificial light, by means of oblique
illumination, transillumination, corneal microscope, ophthal-
moscope, etc. '

EXTERNAL EXAMINATION OF THE EYE

Inspection.

The patient should be seated facing a window or adequate
source of artificial illumination. A general inspection will
reveal any obvious symptoms which may be present, such
as congestion, discharge, lacrymation, photophobia, undue
prominence of the eyes, obvious squint, etc.

Proceeding from the superficial to the deeper parts, we
commence with the Jids, noticing their thickness, colour, and
position; the condition of their margins, whether swollen,
crusted, or ulcerated; the power of opening and closing;
the size of the palpebral aperture, and the position and
permeability of the lacrymal puncta. Then passing to the
region of the tear-sac, we see whether this is swollen, and
whether pressure with the tip of the index finger causes
escape of secretion. We examine the condition and direction
of the ctlia, and notice whether any are misdirected.

Next we inspect the inner or conjunctival surfaces of the
lids, observing any change in smoothness, thickness, and
secretion of this membrane, and looking for foreign bodies.

« Exposure of the conjwiictiva of the lower lid is easy: Place
the thumb near the margin of the lid, press downward, while
the patient looks up (Fig. 2).

Eversion of the upper lid requires a little practice: Grasp
the central lashes between the thumb and index finger of
the right hand, and draw the lid strongly downward and
awav from the globe, directing the patient to look down
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(Fig. 3); place the left thumb (or a probe held horizontally)
at the upper margin of the tarsus, and press downward, at
the same time quickly turning the lid. Having turned the
lid, it can be kept everted by shifting the left thumb against

5}:

G, 2.--EVERSION OF THE I'ia. 3—-First STEP IN EVERSIO
Lower LiD. of tas UepPer Lip.

Fi6. 4.—KEEPING THE UPPER F16. 5.—LxPosurRe oF THE Ri-

Lip EVERTED. TROTARSAL ForLp or tuE Con-

JUNCTIVA OF THE Urrer Lip.

the margin, the other fingers of the left hand being applied
to the patient’s forehead (Fig. 4).

This exposes the tarsal portion of the conjunctiva. If we

wish to inspect the refrotarsal fold (and this is important
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in the examination for trachoma), it is necessary to continue
as follows: Press the edge of the everted upper lid firmly
against the supra-orbital margin with the thumb of the left
hand; then push the lower lid upward over the cornea with
the right index finger, at the same time exerting gentle
backward pressure upon the eyeball (Fig. 5).

There is a better method of everting the upper lid, which
is easily learned. Put the tip of the index finger on the
upper lid just above its margin. Put the thumb on the lower
lid just below its margin. Tell the patient to look down.
Push the upper lid up and back: this tilts its margin away
from the globe. With the thumb slide the lower lid under
the upper lid. The upper lid is now grasped between the
finger and thumb, and is readily everted by a sort of semi-
rotary movement of the thumb and finger. The whole act
is continuous, and is done quickly, easily, and with a minimum
of discomfort to the patient. Only one hand is required.
There is no danger of pulling out lashes.

Next we proceed to the eyeball, and notice its position in the
orbit, whether this is normal or whether the globe is pushed
forward (exophthalmos, Fig. 101, p. 89) or sunken (enoph-
thalmos).

The position of the eyeballs in reference to the visual axes
should be roughly ascertained; we see whether the two axes
meet at the object looked at by directing the patient to gaze at
a finger held about a foot in front of the eyes; if they deviate,
we investigate if there is loss of movement in any direction
(paralysis) or whether there is faulty muscle balance, either
latent (heterophoria) or manifest (squint or strabismus), as
explained in Chapters XXVI.-XXVIII.

We observe whether there is any cedema of the bulbar con-
junctiva (chemosis), or congestion of the interior part of the
eyeball. If the latter is present, it should be examincd care-
fully, for the nature of this injection points to the seat of
inflammation (pp. 102 and 176).

The cornea is next inspected, and may show inflammation,
ulceration, vascularization, opacities, or foreign bodies. As
an aid we may now use a strong convex lens with which to
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concentrate light from a window, but this method (oblique
illumination) gives better results in the dark-room with arti-
ficial light, and is therefore described in Chapter III.

The corneal reflex derived from the window bars gives us
information about the curvature and smoothness of this part
of the eye. Placido’s disc, like a target, 8 or 10 inches in
diameter, with alternate black and white circles, a central
hole and a handle, may also be used. Distortion of the corneal
reflection of the circles, or of the
corneal reflex of the window bars,
indicates a change of curvature or
roughness.

To bring an abrasion or ulcer of

Fic. 6.—Pracino’s Drsc. F1G6. 7—CORNEAL REFLECTION OF
Pracipo’s Disc.
A, Normal; B, distortion caused by
foreign body on the cornea.

the cornea more clearly into view, we may instil a drop of
a 2 per cent. solution of fluorescein, washing off the excess
with water. Wherever the corneal epithelium is absent there
will be a green stain. This examination is best made in the
dark-room with oblique illumination and corneal magnifier; if
available, it is best to use a ‘daylight * electric bulb to show
up a faint staining.

We often find evidences of previous ulceration of the cornea
in the form of opacities. When a corneal opacity is very
faint and cloud-like, it is called a nebula; when denser, a
macula; and when perfectly opaque and white, a leucoma
(Figs. 144, 145, 146, p. 161).

The sensitiveness of the cornea may be noted by touching
it gently with a thread or piece of soft paper, taking care not
to touch the lids or lashes.

When there is much irritation, spasm of the lids (blepharo-
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spasm) prevents a proper examination. In such cases, the
instillation of a solution of cocaine, 2 per cent. in liquid paraftin,
will aid us in exposing the eyeball.

In infants or young children, when blepharospasm, swelling,
inflammation, or obstinacy prevents us from inspecting the
cornea in the usual way, the child is laid upon its back across
the nurse’s lap, its hands are held, and its head is steadied
between the knees of the examiner (Fig. 8). Under such

550,
XAMINATION OF YOUNG CHILD. HEAD BETWEEN SURGEON’S
KNEES. :

Fig. 8.—

circumstances the lids may usually be everted by pulling upon
them at a little distance from the margin. To inspect the
eyeball, we part the lids by placing the thumbs or index
fingers at the edges, rolling in the latter somewhat, and then
separating, keeping close to the surface of the eyeball (Fig. g).
Having exposed the eyeball, we may replace the thumb of the
right hand by the index finger of the left, thus leaving the right
hand frec for other uses. The eye will usually be found turned
upward, hence the cornea will be hidden from view ; but after a

.
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minute it will appear in the palpebral aperture.  Care must be
taken not to scrape the cornea and cause an abrasion, nor to
exert any pressure upon the eyeball, on account of the danger
of perforation in case the cornea
has become weakened by ulceration.

It is sometimes necessary to use
retractors (Fig. 10) in order to
separate the lids under such cir-
cumstances, and with these the same
caution is required against wounding
the cornea or pressing upon the
eyeball. If this procedure should
proveunsatisfactory, a general
anasthetic must be employed.
When forcibly separating the lids
we must remember that pent-up secretions are relcased
suddenly, and may squirt into the eyes of the examiner.

Next we examine the anterior chamber and note its depth,
whether normal, shallow, or increased, and whether the
aqueous humour is clear; if the latter is altered, we observe
whether the exudation consists of pus (hypopyon), blood
(hyphema), spongy exudation, or the like. This examination
should be repeated with focal illumination in the dark-room.

F1c. 9.—METHOD OF l<x-
POSING THE EYEBALL.

FUlL Siz8

Fi1c. 10.—DrsMARRE’S 1.LID RETRACTOR.

The iris comes next. We note its colour, smoothness, and
thickness, whether its markings are clearly defined or blurred
(muddy), and whether it is steady or tremulous during move-
ments of the eyeball (iridodonesis) ; the latter condition is seen
when the iris is not properly supported by the lens—e.g., in
absence (aphakia), shrinkage, or dislocation of the lens.
Adhesions to the cornea (anterior synechiz) or to the capsule of
the lens (posterior synechiz) are looked for. These may
require the instillation of a mydriatic for their detection.
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Then we note the characteristics of the pupil: size, shape
and position; also its rcaction to light, and in accommodation
and convergence as explained on p. 184. The size varies with
exposurc to light, with accommodation and convergence, with
age, being smaller in advanced years and wider in youth, and
with the state of refraction, being smaller in hypermetropes
and larger in myopes. Behind the pupil we see the central
part of the antcrior surface of the lens, and observe its trans-
parency or any abnormal condition which may be present,

FiGg. 11.—TESTING THE TENSION OF THE EYEBALL.

such as cataract and deposits. To explore the lens fully,
dilatation of the pupil and artificial illumination are required.

Palpation.

Palpation gives us information regarding the presence or
absence of scnsitiveness in the ciliary region, the tension of
the eye compared with that of a normal eye, and may possibly
reveal the existence of a tumour or swelling in or about the orbit.

Ciliary Tenderness.—By exerting gentle pressure upon the
sclera, just beliind the cornea (Fig. 11), as described below,
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we may discover increased sensitiveness of the ciliary body;
this is an important symptom of cyclitis.

Eyeball Tension.—To ascertain the tension, we direct the
patient to look down, and then gently palpate the sclera
above the cornea, by means of the two index fingers placed
upon the upper lid (Fig. 11), just as in feeling for fluctuation
in an abscess, but pressing more downward than backward.
We estimate the degree of tension by comparison with the
other eye, if normal, or with another healthy eye.

Increase of tension is a prominent symptom of glaucoma;
detached retina, perforating wounds, and degenerated con-
ditions of the eyeball cause diminished tension; alternations
in tension are sometimes found in cyclitis.

Tension is expressed roughly by the sign T. followed by n.
when normal, by + or — when increased or diminished, with
numerals indicating the degree of change, as follows:

T.n. =Tension normal. T.- =Tension diminished.
T.+ =Tension increased. T. - 1 =Appreciable softness.
T.+ 1 =Appreciable hardness. T. - 2 =Decided softness.
T.+ 2 =Decided hardness. T. - 3=Liycball very soft.

T.+ 3=DBoard-like hardness.

This method serves to estimate and record tension satis-
factorily when the surgeon’s fingers are educated, but for more
accurate measurement and for purposes
of record we usc a tonometer; that of
Schittz is in most general use; McLean’s
is sometimes substituted. The tonometer
records the resistance offered to definite
weights, used to produce an indentation
of the cornea, by the movement of a needle
on a scale. The eye is anasthetized with
two instillations of 1 per cent. holocaine;
cocaine is contra-indicated because it
lowers tension of the normal eye slightly
and also softens the corneal epithelium,
making it more liable to abrasion from _ .
contact with the tonometer. The patient hf;;,;&;ii};i?_
should lie on a couch, looking directly up-  BErG PaTTERN.
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ward; both lids are separated with the fingers of the left hand,
without pressing on the eyeball. The tonometer is then rested
" by its own weight on the upturned cornea, different weights
having been placed on the needle, depending on the degree
of suspected alteration in tension; the needle of the instru-
ment becomes deflected to a certain number on the scale,
which an accompanying chart translatesinto a definite number
of millimetres of mercury. Normal tension varies from 15 to
25 mm. of mercury as registered by the Schiétz tonometer.

For minute inspection of the cornea, anterior chamber, iris
and lens, as well as for examination of the vitreous and fundus,
we resort to oblique illumination, the ophthalmoscope, trans-
illumination (Chapter III.), and the corneal microscope with
slit lamp in the dark-room (Chapter IV.).



CHAPTER 11

SUBJECTIVE OR FUNCTIONAL EXAMINATION OF
THE EYE

THE subjective examination, dependent upon the statements
of the patient, comprises the testing of the function (sight)
of each eye separately. The functions to be tested are the
form sense in direct vision, the extent of the fields of vision,
the colour sense, and the light sense.

The form sense is the faculty which the eye possesses of
perceiving the shape or form of objects in direct vision, and is
expressed as acuteness of vision. The field of vision of each
eye is mapped out by a series of points showing the angular
distances from the fixation point at which light can be perceived.
The colour sense is the power which the eye has of distinguishing
light of different wave lengths—i.e., distinguishing colours.
The light sense is the faculty of perceiving different degrees of
intensity of illumination (brightness).

The Acuteness of Vision.

Central or Direet Vision.—When we wish to see an object
clearly, we look directly at it so that the image falls upon the
macula lutea, the portion of the retina which is adapted for
the most acute vision. The acuteness should be tested both
for distant and for near vision.

Distant Vision.—In testing for distance a range of 20 feet
(6 metres) is selected, since rays of light from a point at this
distance are nearly parallel. For this purpose we make use of
Snellen’s test types, which are constructed upon the following
principle: Each letter is inscribed within a square (Fig. 13),
which subtends a visual angle of 5° at the distance at which

II



12 FUNCTIONAL EXAMINATION OF THE EYE

the normal eye should distinguish the letter. The visual
angle is included between two lines drawn from the extremities
of the object through the nodal point of the eye (Fig. 14).
Each side of the square is subdivided into
five equal parts; the smaller squares thus
formed subtend a visual angle of 1’, which
is the minimum visual angle for the normal
eye—that is, if two black objects on a white
Flg]'.;gé;;lgogl; ground are separated by a space subtending
SNELLEN's a smaller angle, they will no longer be seen
g;fITF L’gf;;‘ separate. In order to subtend the same
visual angle, the -size of the letters must
increase the farther they are removed from the eye (Fig. 14).
Snellen’s test types consist of square-shaped serif letters
arranged upon a chart, the size of the letters diminishing from
above downward. The height of each letter subtends a visual
angle of 5, the component lines a visual angle of 1’. The
uppermost letter is of such a size that it can be read at 6o
metres; then follow rows of letters which should be read at
36, 24, 18, 12, 9, 6, and 5 metres respectively (Fig. 15).
Another type which is becoming popular is Green’s (Fig. 16),
which is based on a similar principle. Non-serif letters are used,

Fic. 14.—THE ESTIMATION OF THE SIZE OF SNELLEN’s TEsT TyPES
AT VARIOUS DISTANCES. NON-SERIF LETTERS.

and the total width of each letter subtends an angle of 4/, the
height still subtending 5°. Letters are cleaner cut, and of
type more in everyday use than the serif letters used in Snellen’s
types.

The acuteness of vision is expressed by a fraction, the
numerator of which corresponds to the number of metres
separating the patient from the chart (preferably 6 metres), and
the denominator to the number indicating the distance at which
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the smallest letter read by the patient should be read by the
normal eye. If the patient’s sight is normal, his acuteness of
vision will equal §; this is expressed V.=¢. If he can see
only the third line from the top, V.=3%. If he cannot read
more than the top letter, V.=4%. If he reads some letters in
the % line, but not all of this size, V.=,% - or /% +. Many
persons, especially during youth, can read the line which
should be read at 5 metres from the chart; the fraction in
this case would be §.

E B -

X B " .
PZT H,.P ’

HPEB )
AzZBDE TAZX | | olde ik

ELCZTO AHXNT 8
LrarbrE zu P.T AD bbb e

. — .
TexrudCY XDFPNHZ

.

. wide el skl

orrsresrs OXxXuNZTFMN a1 oot warmns s wemame. crvemva
T e

F16. 15.—SNELLEN’s FI1G. 16.—GREEN’S Fic. 17—TEsT
Test TYPES. Test TYPES. TypEs For IL- -
LITERATES.

If the patient’s vision is less than %, we reduce the distance
from the chart. If he sees the largest letter at 2 metres,
V.=4;. If he cannot read the top letter at any distance, we
record the distance in feet or inches at which he can correctly
count the examiner’s fingers held against a dark background;
for example, V.= Fingers at 1 foot, or V.= Fingers at
7 inches. If he has less sight than this, we move the hand
bafore the eye, and if he is capable of appreciating such
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movements, we say he has ‘ perception of hand movements.’
If his vision is still further reduced, we ascertain whether he
has perception of light (P. L.) by alternately shading and
exposing the eye. This is done by means of the hand, or by
throwing light upon the eye with the ophthalmoscopic mirror
in the dark-room, and noting whether he indicates the presence
or absence of illumination. ~

Each eye is tested separately, one eye being covered with a
card, or with the opaque disc supported in the trial frame.
Daylight may be used for illuminating the chart, but artificial
light thrown directly upon the test letters is preferable, being
more uniform. The test types are hung opposite a window, at
about the level of the patient’s eyes, and the patient is placed
with his back to the source of illumination. For a child or
illiterate patient, we may employ a chart such as Fig. 17; the
acuteness of vision is determined by the smallest row in which
the patient can correctly tell the number of funnels in each
ship.

Near Vision.—When in a state of rest, the eye is adapted
for parallel rays coming from a distant object. In order
that divergent rays from a near object shall be focussed on
the retina, there must be an increase in the refractive power
of the eye. This change is known as accommodation; it will
be more fully described in Chapter XXIII.

The test types usually employed to determine near vision
consist of different sizes of ordinary printer’s types; the
finest is numbered 1, successive numbers indicating coarser
type. They are known as Jaeger's test types (Fig. 18).

The patient should be placed with his back to the light, .
so that the page is well illuminated, and each eye tested
separately. His near vision is expressed by J., followed by
the number corresponding to the finest print which he can
read; thus, J. 3 means that the patient is able to read the
third paragraph.

Types based on the Snellen principle are also used, and are
required for the testing of candidates for several public services,
such as the Army, Navy, etc. They should be read at o'5 m.,
0'75 m., I m,, etc.
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1.

As the spoke. Moses came s10wsy on foot, and swesting ander the deal box, which he bad strapt
round his shoulders like a pediar ‘'* Welcome, welcome, Mosea' well, my boy, what bave yeu
broughit ua from the fair?”~ ‘1 bave brought you myself,” cried Moaes, with a sly look, and resting

2.

&ve siillings and twopence (s no bad day’s work. Cume, let us have it then.”—*]
_have brought back no money,” cried Moses again. “1[ have laid itall outin a
bargain, and hLere it is,” pulling ou\ s bundle from his breast: ‘“here they are; a

4.

mother,” cried the boy, ‘“why won’t you listen to recason? I had
them a dead bargain, or I should not have brought them. The silver

6.

the rims, for they are not worth sixpence; for I per-
ceive they are only copper varnished over.” —¢ What!”

8.

with copper rims and shagreen cases? A
murrain take such trumpery! The block-

10.

the idiot!”’ returned she, ‘“to bring me such
stuff: if I had them I would throw them in

12.
By this time the unfortunate

14.
asked the circumstances
| 15.

to a tent, under

Fic. 18.—JAEGER’s TEsT TyPES FOR NEAR VISION.

15
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The Field of Vision.

Peripheral vision is exercised when the image falls upon
some part of the retina outside the fovea centralis; such
vision is indistinct, but of great importance.

The field of vision represents the limits of peripheral or
indirect vision; it is the space within which an object can
be seen while the eye remains fixed upon some one point.
It usually refers to one eye, the other being covered, and,
when not otherwise stated, applies to a white object. The
field can be outlined roughly by the hand, more accurately
by a piece of chalk upon a blackboard, or a lighted candle,
most exactly by means of a perimeter.

The Hand Test.—The patient is turned with his back to
the light, and the examiner faces him at a distance of 2 feet.
After covering one eye, the patient is directed to fix that
eye of the examiner which is opposite. The examiner closes
his other eye. The hand with extended fingers is then moved
from various parts of the periphery inward, midway between
examiner and patient, and the latter indicates when he sees
the fingers. In this way the examiner can compare the
patient’s field with his own; if both be normal, patient and
examiner must see the fingers simultaneously. This is a
very simple and rapid method, and will reveal any large defect
in the field. Instead of the hand, a small white knob upon
the end of a rod may be used to measure the field.

The Candle Test—When the patient is no longer able to
see the hand, we make use of a lighted candle, or light reflected
from an ophthalmoscopic mirror, in the same manner, in the
dark-room. )

The Blackboard Test gives us an approximately correct
graphic representation. The patient is placed 12 inches in
front of a blackboard, upon which we mark a cross to serve
as the point of fixation. A piece of chalk is now gradually
brought from the periphery towards the centre, and the
patient indicates when he sees it in the several directions.
These points are marked, and by connecting them an outline
of the field is obtained.



VISION TESTING 17

The Perimeter (Fig. 19) furnishes the most exact method.
It may be very simple and cheap with test object moved by
hand, or very complicated, self-recording, and expensive.
Accurate results arc given by the simpler instruments, but
more time is spent in the examination. It consists of a
metallic semicircle or quadrant, which can be revolved so
as to take the direction of any meridian. This arc is marked

HAMBLIN

Fic 19.—LISTER PERIMETER. RADIUS OF ARC 33 CM.

in degrees, ‘o' corresponding to the middle point and ‘go "
to cither extremity. The patient’s head is supported upon
a chin-rest, one eye covered and the other fixed upon an
object placed at the centre of the arc. The test object, a
white or coloured disc 5 mm. in diameter, is carried along
the inner surface of the arc, and the points where it is

first scen in the different meridians are marked upon
2
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diagrams of the normal field; the lines connecting these form
the boundary of the field. Larger or smaller test objects are
used in special cases; sometimes the sight is not completely
lost in an area which will not see a 5 mm. test object, and
a field can be obtained with a larger test object. If the larger
size is used first a small defect may be missed.

The size and colour of the test object must be noted on
the chart; also the character of the illumination, the distance
of the eye from fixation point, the date on which the field was
taken, and the name of the patient. Many test objects are
now graded according to the angle they subtend on the retina
at a fixed distance, 1°, 2° etc. Or the size of the test object
and the distance at which it is used may conveniently be ex-
pressed as a fraction; thus .} indicates a 5 mm. test object
used at the ordinary perimetric distance of } metre or 330 mm.

Extent of the Normal Field of Vision.—For a 5§ mm. or 1°
white test object this is, toward the temporal side, go° (or
over); in other directions it is less extensive, owing to inter-
ference from the nose and brow, and because the percipient
layers of the retina do not extend as far forward on the
temporal as on the nasal side. On the nasal side the field
extends 60°; above, 60°; below, 70° (Fig. 20).

The limits vary according to the size and colour of the test
object, the intensity of the illumination, the contrast between
the test object and its surroundings, the state of adaptation of
the eye, and the co-operation of the patient.

Pathological Alterations in the Field of Vision—These consist
of limitation and defects. Limitations may assume the form
of contraction evenly in all directions (concentric) (Fig. 240),
irregular contraction (Fig. 182), or loss of part of the field, on
one side or the other (Fig. 244).

Concentric contraction affects all parts of the periphery
alike; when considerable, nothing but central vision may
remain (Fig. 240); such contraction with preservation of
good central vision is met with especially in retinitis pigmen-
tosa. The contraction may affect only one side of the peri-
phery; in such cases we speak of temporal or nasal con-
traction, or upper or lower contraction. When one-half of
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the field is absent (Fig. 244), it constitutes hemianopsia
(p- 318). Sector-shaped contractions sometimes cxist; the
defect then has the shape of a triangle the base of which
is peripheral. Certain affections produce characteristic con-
traction of the visual field; for instance, in atrophy of the
optic nerve the contraction is concentric; in glaucoma it is
usually greatest on the nasal side.

A scotoma is a defect within the visual field. A physio-
logical scotoma is the blind spot, the situation of which is

RIGHT KYE

THaomons Mamsiiv, L18. Lowaon W.1

I'1G. 20.—NoRrRMAL FIELDS roR WHITE AND FOR CoLOURs (BLUE,
RED, AND GREEN).

about 15° to the temporal sidc of the point of fixation, corre-
sponding to the entrance of the optic nerve (the small oval
ring in Fig. 20). According to their situation, we divide scoto-
mata into central and peripheral. A central scotoma corre-
sponds to the point of fixation (Fig. 239); when marked, it
interferes with or abolishes central vision altogether; the
scotoma caused by hemorrhage at the macula furnishes an
example. A paracentral scotoma (as in early tobacco am-
blyopia), is situated to one side of the point of fixation and a
ring or annular scofoma encircles this point (e.g., retinitis
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pigmentosa). Peripheral scotomata cause little disturbance,
of sight, and may exist without the patient’s knowledge.
especially when situated far from the point of fixation;
disseminated choroiditis furnishes examples of scotomata of
this sort (Fig. 166, p, 194).

Scotomata may be positive, when the patient sees them
as black spots in his field, or negative, when they exist as
defects in the visual field, but are not perceived by the
patient until the visual field is examined. Positive scoto-
mata are due to changes in the media or in the retina. If the
opacities exist in the vitreous, the scotomata are motile;
musce volitantes represent one variety of defects of this
sort. Negative scotomata may be absolute, when perception
of light is entirely lost over the defective area, or relative, when
there is only diminished perception of light, or loss of per-
ception of certain colours over this area. Toxic amblyopia
gives us an example of a scotoma which is central, relative,
and often negative (Fig. 239).

For the detection of central and paracentral defects in the
field within a radius of 30°, and for estimating the size of the
blind spot, 2 mm. white and coloured test objects are used
and the examination conducted with a flat surface instead of
a perimeter arc. For this purpose we employ a Bjerrum’s
screen, or one of its many modifications; sometimes stereo-
scopic charts (Haitz) are useful for small central defects.

Bjerrum’s screen consists of a black curtain, 2 metres square,
supported on a framework; the patient is seated at a distance
of 2 metres. A smaller screen I metre square, with patient
seated at I metre, may be employed as an alternative. We
use a I to 3 mm. test object (a white ball on a black rod).
With one eye covered, the patient fixes the other on a white
spot in the centre of the screen; the test object is moved in
from the periphery to the centre along various meridians, and
the points at which it becomes invisible and the points at which
it is seen again are marked with black-headed pins. The
result is then transferred to a chart for record, many devices
nowadays making this a simple process. Sinclair’s rule, which
translates distances from fixation point into the appropriate
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degrees, is the best known. The different meridians are
also shown by the rule. The greater distance between the
eyes and the screen than in examination on a perimeter
furnishes a larger projection of the defect and thus makes
possible its early detection.

The Colour Sense.

The colour sense as a whole (z.e., the faculty of distinguishing
different colours) is investigated by the methods described in
Chapter XXI.

Central perception of colour is tested by the methods
described on p. 309. The peripheral extent of the colour
fields is ascertained by small objects, such as squares of
coloured paper or small coloured knobs 5 or 1o mm. in
diameter, which are moved from the periphery towards the
centre, on the perimeter or in the coarser methods of testing
the field.

The field for colours is smaller than that for white, but has
the same general shape. It varies also for different colours;
that for blue is the largest, next comes red, while green has
the smallest field. The limits (given in Fig. 20) correspond
to the points at which the colours are recognized, not to those
points at which merely the presence of a moving object is
perceived. The degree of brightness or colour saturation of
the test object markedly affects the size of the field. The
examination of the colour fields is of considerable importance,
since we frequently find that contraction of the field for
colours exists at an earlier period than that for white. It is
a more delicate test, and detects diminution of visual power
before it has become sufficiently pronounced to affect the field
for white. But one must not place too much reliance on the
accuracy of such fields, since they are so very dependent on
the intelligence of the patient.

The Light Sense.
The light sense is the power of perceiving gradations in the
intensity of illumination (brightness). We determine either
the lowest limit of illumination with which an object is still
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visible (light minimum=L.M.), or the smallest difference in
illumination which can be appreciated (light difference=L.D.)
In passing from a bright light to darkness or from darkness
into a bright light vision is much interfered with, and it
takes a certain length of time for vision to become normal;
this adjustment is known as adaptation. The light sense is
estimated by an apparatus known as a photometer or by a
chart upon which grey letters are printed upon a grey back-
ground of different density.

Reduction of the light sense is present in diseases of the
optic nerve and retina and alsoin glaucoma. Marked reduction
is seen in cases which are accompanied by night blindness—
e.g., retinitis pigmentosa. Diminution in the light sense is
not always proportionate to reduction in the acuteness of
vision.

The examination of the motility of the eye is described in
Chapters XXVI., XXVII., and XXVIII.



CHAPTER 1II

OBJECTIVE EXAMINATION OF THE EYE CONDUCTED
IN THE DARK-ROOM

THE examination in the dark-room comprises the following
steps:

1. Obligue illumination, for the physical examination of
the anterior portions of the eyeball.

II. Examination with the ophthalmoscope at a distance, for
exploring the media of the eyeball, and to determine whether
the eyes fix binocularly.

I11. The indirvect method of ophthalmoscopy, for examining
the fundus, giving an inverted picture of low magnification.

IV. The direct method of ophthalmoscopy, for examining the
fundus, giving an erect picture of greater magnification.

V. Transillumination.

VI. Examination with the corneal microscope and the slit-lamp.

The examining-room should have rather dark walls, and all
light should be excluded except that given by the surgeon’s
lamp. The source of illumination usually preferred is an
electric light upon a ‘universal bracket,” which permits the
light to be placed on either side of the patient, and to be
raised and lowered at will. The patient chould be seated; the
examiner may be either standing or seated.

Oblique Illumination.

Oblique, lateral, or focal illumination furnishes a very
valuable means of minutely exploring the cornea, anterior
chamber, iris, and lens. By means of a strong convex lens
of 2 or 3 inch focus, light is concentrated upon the eye in
such a manner that the apex of the cone of light corresponds
to the part to be examined (Fig. 21). The source of illumina-
tion should be about 18 inches to the side of the patient,

23
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several inches in advance, and on a level with the eye. The
lens is grasped by its margin, or handle, between the thumb
and index finger, held so that its surfaces are at right angles
to the direction from which the light proceeds, and steadied by
means of the little finger placed against the side of the patient’s

Fi1G. 21.—OBLIQUE ILLUMINATION AND EXAMINATION WITH LoUPE.

face. After having examined one eye, without removing
the supporting finger, we turn the patient’s head slightly
toward the light and illuminate the opposite eye. The light
may be placed on either side;
if on the patient’s right, we
use the left hand for holding
the lens; if on the left, we use
the right hand. To avoid being
opposite the patient’s face
Fic. 22.—CorNEAL Macnirier. during examination with the

corneal magnifier, it is often
preferable to direct the light obliquely across the nose on to
the eye that is being examined; the surgeon then stands to the
side of the cye he is examining. After having examined the
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cornea, the lens is brought nearér to the eye, so that the apex
of the cone of light corresponds to the deeper structures which
we wish to explore.

With a second strong convex lens (loupe), magnifying 8 or
10 times, held at its focal distance (1 or 2 inches) in front of the
patient’s eye, we can magnify the illuminated area, and thus
obtain greater detail.

Opacities of the cornea, aqueous, or lens, seen by oblique
illumination, appear as grayish or white spots upon the black
ground of the pupi! (Figs. 28, 30, 32, 34, Plate II.).

The Ophthalmoscope.

The ophthalmoscope was invented by Helmholtz in 1851.
Previous to this period we had practically no knowledge of
the interior of the eye during life. The importance of this
invention lies not only in our ability to explore the interior
of the eye, but also in the means of recognizing changes in the
fundus which may give valuable information in the diagnosis
of disease of the system in general.

There are two types of ophthalmoscope:

1. The ordinary reflecting form in which the source of
illumination is independent, and

2. The self-luminous type in which the source of illumina-
tion is within the instrument itself.

The essential portion of this instrument is a perforated
mirror. Thisis mounted upon a convenient handle and supple-
mented behind by a disc containing convex and concave lenses.

The mirror serves to reflect light into the interior of the
eye, while the aperture allows a portion of this light, after
returning from the patient’s eye, to pass into that of the
observer. The mirrors commonly employed in the ordinary
ophthalmoscope are concave and circular, a larger one for
use in indirect examination, and a smaller, tilted one (which can
be rotated either to right or left to reflect the light according
to its position) for use in the direct examination. Both large
and small plane mirrors may be added for special examinations,
which require less intense illumination.

The lens disc is placed behind the mirror and provided
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with a series of lenses, which follow each other in regular
order from the weaker to the stronger. The disc can be rotated
by means of the finger applied to its milled cdge so that any
lens can be placed behind the perforation in the mirror.
Opposite each lens is a number indicating its strength in
dioptres.
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Fig. 23.-—~Mor- FiG. 24.—OpHTHALMOSCOPE F1G. 25.—MAY’S
ToN's OPH- of MortON TYPE, SELF- ELECcTRIC OPHTHAL-
THALMOSCOPE. LUMINOUS. MOSCOPE.

nating, the lighting current being usually supplied by a dry-
cell battery contained in the handle. It is now in very general
use and is especially useful to students and practitioners, as
with this instrument a satisfactory view of the fundus is ob-
tained even in daylight, with great ease, without much special
training, and with less necessity for dilating the pupil; for
bedside use it is indispensable. It does not entirely replace
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the ordinary ophthalmoscope, however, and it is wise for the
student to perfect himself in the technique of the latter.
To obtain satisfactory results from any electric ophthalmo-
scope it is necessary to observe important precautions
in adjustment to ensure perfect illumination of the
fundus. Such directions are, or should be, supplied
by the manufacturer of the instrument, and vary with different
types. Once the illumination has been correctly adjusted
for the various forms of examination, direct, indirect, etc.,
the procedure is the same as when a non-luminous ophthal-
moscope is used.

The Ophthalmoscope Examination.

Before examining the fundus one should explore the media.
This preliminary step is important, since it will explain
modifications in the picture obtained by subsequent methods,
or failure to see the fundus in cases in which changes in the
media exist. One mode of obtaining such information,
oblique illumination, has already been described; it is par-
ticularly applicable to the anterior media. A second
method is:

Examination with the Ophthalmoscope at a Distance.

This method explores all the media—cornea, aqueous,
lens, and vitreous. The light is reflected from the mirror into
the eye, and, returning from the background, traverses the
media before reaching the eye of the examiner through the
aperture in the mirror.

With the reflecting ophthalmoscope the source of illumina-
tion is placed just above the patient’s head, so that the light
strikes the patient’s temple, leaving his face in darkness.
The patient faces the examiner, the latter standing or sitting
directly in front. The ophthalmoscope is held in front of either
eye of the observer, so that he can look through the perfora-
tion, and is steadied against the side of the nose and supra-
orbital margin. The distance between patient and examiner
is about 15 inches.
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From the mirror the light is reflected into the, eye of the
patient. Reaching the background, it is coloured orange-red
by contact with the choroidal vessels and retinal and choroidal
pigment. This tinted light returns through the patient’s eye
and enters the eye of the examiner by means of the aperture
in the mirror. The tint varies with the colour of the back-
ground of the individual, depending upon the abundance of
choroidal and retinal pigment ; hence it is brighter in persons
of light complexion, and darker in others. It is also influ-
epced by the amount of illumination, and consequently
the reflex is brighter when the pupil has been artificially
dilated. The patient is told to move the eyes in various
directions, and in this manner different parts of the media
are explored.

In the normal eye a homogeneous orange-red reflex (fundus
reflex) is obtained (Fig. 26, Plate II.). If any details of the
vessels of the fundus are seen, the eye is ametropie (Fig. 27,
Plate II.). If, when the observer moves his head from side
to side, these vessels appear to move in the same direction, the
eye is hypermetropic; if in the opposite direction, it is myopic.

If fairly large and dense opacities exist in any of the media,
they will appear as dark or black spots upon the coloured
background of the pupil. They are dark becausc they inter-
cept a certain part of the light (Figs. 29, 31, 33, 35, Plate II.).

Opacities of the media may be either fixed, in which case
they move only with the eye, or movable (floating), when
they float about after the eye has been rapidly moved and
then suddenly stopped; the latter occur only in the vitreous.
The situation of opacities of the media can often be estimated
by oblique illumination. Another method consists in noting
the displacement of the opacity with regard to the pupil,
when the observer’s head is moved slowly from side to side.
When there is no apparent motion of the opacity, it is in
the plane of the iris; when it appears to move in the opposite
direction, it is in front; and when in the same direction, it
is behind this plane. A third method is based upon the
relationship of the motion of the opacity to that of the eye-
ball. If, when the patient moves his eye, the opacity moves



Fig, 26.—Normar Funpus RerLex. F:6 27.~Funnus RErFLEX 1IN AMETROP
Ophthalmoscope at a distance. Ophthalmoscope at a distance.

FiG. 28.—O0vraciry or TuE CORNEA Fia. 25.—0Ovpacrry or THE CoRNEA
Obligue illumination, Ophthalmoscope at a distance.

F16. 30.~-SeniLe Cararact (Corricar). Fi6. 31.~8enine CaTAract (Corticar
Oblique illumination. Ophthalmoscope at a distance.

Fi6. 32.—SeniLe Cataract (Nucrear). Fi6. 33 Smvinr Cararact (Nucnea
Obligue illumination, Ophthalmoscope at a distance.

Fi16. 34.—LAMELLAR CATARACT. Fi6. 35.-—LAMELLAR CATARACT.
Oblique illumination. Ophthalmoscope at a distance.

Fi1Ggs. 26 TO 35.—EXAMINATION OF THE MEDIA WITH OBLIQUE ILLUMINA-
TION, AND WITH THE OPHTHALMOSCOPE AT A DISTANCE, THE PupIL
BEING MODERATELY DILATED.

To face page 28,
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with (in the same direction as) the eye, it must be in front
of the centre of rotation of the globe (which corresponds
to the anterior portion of the vitreous, about 10 mm. in
front of the retina); if it moves in the opposite direction, it
must be behind this point; if it has no motion, it must be
exactly at the centre. In both of these tests the greater
the apparent motion the more removed is the opacity from
the plane of the iris and the centre of rotation of the globe
respectively.

The presence or absence of squint should be determined at
this stage by the method described on p. 412.

Additional detail of changes in the media and iris may be
obtained by placing strong convex lenses (from 5 to 20 D.) in
the sight-hole of the ophthalmoscope, gradually approaching
the eye as the strength of the lenses is increased.

The examination may usually be made through a pupil of
natural size. It may be necessary to dilate the pupil, how-
cver. Moderate dilatation is secured by instilling one drop of a
4 per cent. solution of cocaine; after fifteen minutes the pupil
will be of sufficient size, and the effects will pass off in half
an hour, thus causing no discomfort to the patient. A 5 per
cent. solution of euphthalmin acts more energetically, and
the effects pass off in a few hours. Greater dilatation follows
the instillation of one drop of a 1 per cent. solution of homa-
tropine, or of a mixture of 1 per cent. homatropine and 1 per
cent. cocaine; these cause mydriasis in from twenty to thirty
minutes, and the effects last from twenty-four to forty-eight
hours. Atropine should not be used to dilate the pupil for
ophthalmoscopic examination. Before using a mydriatic one
should be quite certain that none of the symptoms of glaucoma
are present. After examination of the eyes of an elderly
person under a mydriatic, it is a wise precaution to instil a
miotic.

The Indirect Method of Ophthalmoscopic Examination.

With the indirect method we obtain an inverted image of
the fundus, magnified about four diameters. The source of
illumination, when external, is just above the patient’s head
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and the examiner is about | metre in front of the patient. In
the aperture of the ophthalmoscope we place a 2 D. convex
lens, which enables the examiner to obtain a clear image
with his accommodation at rest. Placing the ophthalmoscope
before either eye, we obtain the fundus reflex. A strong

I'G. 36.—INDIRECT METHOD OF OPHTHALMOSCOPIC IEXAMINATION.

convex lens (14 D.) of about 3 inches focus (called the objective
lens) is now held at about its focal distance in front of the eye
to be examined.” This lens is grasped at its edges, or by its
handle, by the thumb and index finger of the left hand, and
steadied by placing one of the other fingers against the forchead
of the patient (Fig. 36). If a clear view of some part of the
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background is not obtained, we vary the distance from the
patient by slowly moving the head backward or forward, until
there appears a distinct aerial, inverted image of the fundus at
a short distance in front of the lens, corresponding to its focus.

After having seen the right fundus, we proceed to the
examination of the left, without making any changes in the
position of the light, ophthalmoscope, patient, or examiner.
We merely move the lens so as to cover the patient’s left
eye, now steadying it with the middle finger placed upon the
forehead; the little and ring fingers are flexed into the palm
of the hand, so that they will not obstruct the right or free
eye of the patient, and thus prevent him from gazing in any
direction which we indicate. In the examination of the left
eye we may, if we prefer, hold the ophthalmoscope in the
left hand and the lens in the right.

We always begin the examination by looking for the entrance
of the optic nerve (the disc or papilla), this being the most
prominent feature of the background. The optic nerve
entrance is a little to the inner or nasal side of the visual
axis; hence, in order to bring it into view, it is necessary to
direct the patient to move the eye in somewhat, which will
rotate the posterior pole of the eyeball outward. When we
are directly in front of the patient, this is accomplished by
causing him to look at our little finger, held virtually at the
end of the handle of the ophthalmoscope, held horizontally,
when we examine the right eye, and at our left ear when we
examine the left eye.

To see the parts surrounding the disc, we move the lens
or the head slightly in various directions, always remembering
that the image is inverted, and that it moves with the lens,
but in the opposite direction to that taken by the head.
More peripheral parts are brought into view when the patient
moves his eye up, down, to the right, and to the left.

When the patient looks directly at the ophthalmoscope, it
brings the macula into view; but since he must accommodate
when fixing so near an object, the pupil will contract. On
this account it is well to dilate the pupil when we wish to get’
a view of the macular region with the indirect method.
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The beginner may encounter a number of difficulties in
using the indirect method. He may have trouble in bringing
the disc into view, because the patient persists in watching
the ophthalmoscope instead of looking across the examiner’s
shoulder. Owing to defects in the manufacture of the
instrument, there are often very confusing reflexes from the
margins of the sight-hole and perforation of the mirror.
There is frequently a very annoying reflection of the flame
from the cornea or from the surfaces of the lens which we
hold before the patient’s eye. These reflexes may be obvi-
ated by a slight inclination of the lens, a change in the angle
of the mirror, or a little variation in the position of the
examiner or source of illumination, which experience alone
will teach us.

The Direct Method of Ophthalmoscopic Examination.

With the direct method we obtain an erect picture of the
fundus magnified about fourteen diameters.

The examiner sits or stands to the side of and facing the
patient (Fig. 37). The ophthalmoscope is supported as in
previous methods, and brought directly in front of the patient’s
cye as close as possible. There should not be a greater distance
than an inch between the eye of the patient and that of the
observer. With external illumination the light is placed to
the side of the patient slightly above the level of his ear.

In the examination of the right eye, when using the reflecting
ophthalmoscope, the examiner and the light must be on the
right side, and consequently the ophthalmoscope must be placed
before the right eye of the observer. When the left eye is
being examined, the light and examiner must be to the left,
and the observer must use his left eye. The small tilted
mirror must be so rotated that it reflects the light into the eye.

When both examiner and patient are emmetropic, and
both relax their accommodation, the observer looks through
the sight-hole and obtains a clear view of the fundus without
any lens. The patient is told to look at the opposite wall,
directly forward, over the shoulder of the examiner. This
brings the disc into view. The partsaround the disc are next
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examined. The periphery of the fundus is brought into view
when the patient looks in various directions. The macular
region is found to the outer side of the disc, the distance
corresponding to about twice the diameter of the papilla.
When the pupil has been artificially dilated so that it cannot
contract in accommodation, the macula can also be brought

I1c. 37.—DIirRECT METHOD OF OPHTHALMOSCOPIC EXAMINATION WITH
ELECTRIC OPHTHALMOSCOPE.

into view by dirccting the patient to look into the aperture
of the mirror.

The size of any particular lesion is compared with that of
the disc; a normal disc is 14 mm. in diameter. Changes in
the level of the fundus (elevations or depressions) are measured
in dioptres; an elevation of 1 mm. corresponds to 3 D.

The beginner is often annoyed by reflexes from the surface
of the cornea. These can be obviated by a slight change in
the angle of the mirror, the position of the examiner or that
of the light.
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If the observer be ametropic, he must either wear his
correcting distance glasses or have a special correcting lens
fitted behind the aperture, or he may rotate his correcting lens
before the aperture from one of those contained in the disc of
the instrument. When the patient is ametropic, a suitable
lens must be rotated into place behind the aperture; if he is
myopic, this will be the weakest concave lens, and if hyperme-
tropic, the strongest convex lens, which will give a distinct
picture. This gives an indication of the manner in which the
direct method is employed for the estimation of errors of
refraction.

The emmetropic observer will be unable to obtain a distinct

view of the fundus of a myopic cye by the direct method
without putting behind the sight-hole in the ophthalmoscope
mirror a concave lens of a strength at least sufficient to neutral-
ize the myopia. He can examine a hypermetropic eye either
by putting up a convex lens or by using his accommodation.
But in the direct method the observer must learn to relax
his accommodation. The beginner often finds this difficult,
since he cannot forget that he is looking at a very near object,
and he accommodates accordingly. He is very apt to place
a concave lens in the sight-hole to neutralize the effects of
such efforts, even though the patient has no myopia. Re-
laxation of accommodation is.absolutely indispensable in
using the direct method for the purpose of estimating errors
of refraction. It is encouraged by keeping both eyes open
and looking in the distance with the uncovered eye. The
sensation of relaxing the accommodation is experienced when
we hold a book at the usual reading distance and stare at the
print until it becomes blurred and fades. Such an exercise
may be used to cultivate.the habit.
- The Indirect and Direct Methods Contrasted.—The indirect
method gives us a larger field, though a smaller magnification,
and hence presents a general view of the background, which
is inverted (Fig. 38). It can be used successfully independent
of errors of refraction in the patient’s eye. On account of
greater illumination we are often able to get details of the
fundus, even when slight opacities of the vitreous exist.
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The direct method, on the other hand, gives us an erect
picture, which is more highly magnified (Fig. 39), though a
smaller portion of the field is seen at a time; hence it permits

I1gs. 38 AND 39.—THE INDIRECT AND DIRECT METHODS OF
OPHTHALMOSCOPY CONTRASTED.

of more minute exploration of particular parts to which our
attention has been directed by the indirect method. Tt is also

F1G. 40.—OPHTHALMOSCOPIC EXAMINATION AT A DISTANCE.

the method of using the ophthalmoscope for the estimation of
errors of refraction.
Theory of the Ophthalmoscope.—As ordinarily scen, the
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pupil appears black because the light which leaves it is
necessarily reflected in the direction from which it came.
If the eye of the observer be placed so as to intercept the
returning rays, the interior of the observed eye will appear
illuminated. With the ophthalmoscope light is reflected into
an eye under examination, and the observer’s eye is placed
in the path of the returning rays and receives some of these
through the perforation in the mirror.

Fig. 40 illustrates the illumination of the interior of the
eye with the ophthalmoscope at a distance. E represents
the eye of the examiner and P that of the patient. Divergent
rays of light, proceeding from the lamp L, strike the ophthalmo-
scopic mirror O, are reflected and made convergent, passing
into the eye P, crossing in the vitreous, and illuminating the
fundus between A and B. From any point of this illuminated
area, C for instance, rays are reflected, pass out of the eye,
being made parallel by its refracting apparatus, and proceed-
ing, pass through the aperture of the mirror O into the eye
of the examiner E. The dioptric apparatus of E brings
these rays to a focus on the retina, and they form at C” an
image of C.

Fig. 41 explains the indirect method. From L divergent
rays proceed to the mirror O, are reflected and made con-
vergent, passing into the .examined eye P, crossing in the
vitreous. They illuminate the fundus between A and B.
From any portion of this illuminated area, C D for instance,
rays are. reflected, and passing out of the eye, are rendered
parallel by its refracting apparatus. They fall upon the
convex lens (L), and are brought to a focus at C’ D’, forming
an enlarged inverted image in the air at the focus of the lens
(L) which i image can be seen by the eye of the examiner E.

" Fig. 42 illustrates the direct method. Divergent rays
proceeding from L to the mirror O are reflected and made
convergent, passing into the examined eye P, crossing in
the vitreous. The fundus from A to B is lighted up. From
any portion of this illuminated area, C D for instance, rays are
reflected, pass out of the eye P, being made parallel by its
dioptric apparatus, through the perforation of the mirror O,
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into the eye of the examiner E. Here they are brought to
a focus on the retina. They are convergent, and being pro-
longed backward, form a magnified and erect image of C D
behind the eye of the patient P, at C' D",

Fic. 41.-——INDIRECT METHOD OF OPHTHALMOSCOPIC LEEXAMINATION.

Ophthalmoscopy with Red-Free Light.—If the fundus be
examined by light from which the red rays have been excluded,
by a suitable filter, the background will appear of a yellowish-
green colour, the macula standing out as a lemon-yellow area,
the disc white, the fundus reflexes very marked, and the

F1G. 42.——DIRECT METHOD OF OPHTHALMOSCOPIC EXAMINATION.

vessels almost black with sharply cut outlines; the nerve fibres
become clearly visible, those going to the macula running in
a straight line, those more peripheral forming elliptical arches;
thus we are able to note any disappearance of such fibres,
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for instance, in optic nerve atrophy. Slight alterations in
the vessels, minute retinal hamorrhages, ill-defined exudates,
and obscure changes at the macula become more easily
detected than with ordinary light. A disc, having an aperture
fitted with green glass, is attached to some ophthalmoscopes,
to be slid over the sight-hole; this is very imperfect compared
with large and special apparatus; the light must be more intense
than when ordinary light is employed; the method is used
only for the detection of minute
changes in the background when
doubt exists with the ordinary
examination, and has not been
found as useful as was once ex-
pected.

The Normal Fundus.

The normal fundus exhibits
a great many variations in de-
tail. It presents an orange-red
surface, upon which we distin-
guish the disc, the bloodvessels,
and the macula (see Plates III.,
IV, V., and VL.

The Disc or Papilla repre-
sents the entrance of the optic

It 43. — OPHTHALMOSCOPYIC T X
View AND lLoNcitupinan  nerve ; it is usually circular,

SECTION OF THE Disc. but sometimes oval. Its colour
a, Central artery; v, central

vein; E, physiological ex- 15 light pink, more pronounced
cavation; s, scleral ring; ¢, gver the inner half, the outer
choroidal ring; », retina; ch, . . - .
choroid ; scl, selera, portion being paler. The disc
) is much lighter in colour than
the rest of the fundus, and is separated from adjacent por-
tions by a sharply defined margin, especially at the outer side.
This margin often presents two rings: an inner, the scleral
(s, Fig. 43), of white colour, formed by exposure of the
sclera when the opening in the choroid is larger than that
in the sclera, and an external ring, the choroidal (¢, Fig. 43)
of dark colour, formed by an accumulation of pigment at
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the margin of the aperture through which the optic nerve
passes. This pigmented ring may be complete or incomplete.
In the latter case it is generally found at the outer border.
The margins of the normal disc are occasionally slightly
indistinct, especially above and below. This appearance is
sometimes seen in hypermetropic eyes of young subjects,
and must not be mistaken for neuritis.

The centre of the papilla presents a funnel-shaped depression
(E, Fig. 43), formed by the separation of the nerve fibres.
This appears whiter than the rest of the disc. It is known
as the ‘ physiological depression ’ or ‘cup.” It may be com-
paratively large and occupy one-half or more of the disc, but
never the cntire papilla, in which respect it differs from
the pathological excavations of glaucoma and of optic nerve
atrophy (Figs. 177, 178, 179). At the bottom of this physio-
logical excavation, when marked, we frequently see grayish
spots. These represent the openings in the lamina cribrosa,
the connective-tissue layer through which the fibres of the
optic nerve pass (Fig. 50, Plate VL.).

The Central Artery and Vein of the optic nerve (@ and v,
Fig. 43) pass along the inner wall of the excavation, and upon
reaching the surface of the disc usually divide into superior
and inferior branches; each of these soon divides and sub-
divides, giving off nasal and temporal branches; from these
smaller twigs are derived, which become terminal and do not
anastomose. Small branches are often given off from the
main trunks and pass across the disc. The macular region
is devoid of larger vessels, though finer branches arc seen to
approach this area. The arteries are readily distinguished
from the veins by their smaller calibre, bright red colour,
and straighter course. They present a bright reflex running
along the centre. The veins are of greater thickness, of a
darker red colour, more tortuous, and the light streak is
fainter. Arteries and veins usually follow the same course.
The veins sometimes present a distinct pulsation, most marked
where the central trunk appears on the disc, and increased by
pressure upon the eyeball; this is physiological. Pulsation
in the retinal arteries, on the other hand, is pathological,
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and occurs in glaucoma, cardiac disease, and in profound
anzmia.

The Retina itself is transparent. The colour of the back-
ground is derived from the .choroidal vessels, and modified by
the pigment-epithelium layer of the retina and the pigment
of the choroid. It is bright orange-red in persons of fair
complexion, while in darker individuals if has a deeper,
brick-red colour. The fundus presents a granular or stippled
appearance, caused by the pigment cells. When the pigment-
epithelium layer of the retina is well developed, the choroidal
vessels cannot be seen. More often considerable detail of
the vessels of the choroid will be visible. This occurs under
two conditions: In some cases there is no obscuration by the
pigment layer of the retina, and the choroidal pigment is very
abundant and- collected into the intervascular spaces; then
these stand out as dark islands separating bright red lines
and bands, which anastomose freely, the choroidal vessels
(Fig. 48, Plate V.). In other instances there is very little
pigmentation in either retina or choroid, allowing the choroidal
vessels to be seen plainly, now presenting the picture of bright-
red anastomosing channels with brighter interspaces (Iig. 45,
Plate III.). The choroidal vessels are most markedly visible
in the periphery, and are readily distinguished from retinal
vessels by being less sharply defined, flat, having no light-
streak, by their free anastomosis, and by the fact that they
obviously lie in a plane posterior to the latter.

The region of the Macula Lutea (Fig. 51, Plate VI.), physio-
logically the most important part of the fundus, is situated
rather less than two disc-diameters to the temporal side of
the entrance of the optic nerve, in the line of direct vision,
Very often this region presents scarcely any distinctive feature.
It is always devoid of visible vessels, and is somewhat darker
~ than the rest.of the fundus. Frequently a bright spot is seen
in its centre corresponding to the position of the fovea centralis,
or there may be two or three of these bright spots. Sometimes
the macular region is represented by a bright spot surrounded
by an area of dark red colour, about the size of the disc,
oval horizontally, and this again encircled by a bright halo;
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this reflex is best seen in the indirect method, and is most
marked in children of dark complexion, especially if they be
hypermetropic.

Physiological Variations.—In children of dark complexion
the fundus not infrequently presents a bright lustre, which
changes its position with movements of the mirror. It is
most marked along the bloodvessels; it resembles the shimmer
of watered silk. Another peculiar but physiological appear-
ance is sometimes occasioned by opaque nerve fibres. In
such cases the axis cylinders of some of the optic-nerve fibres
regain their medullary sheath at the disc, and continue in this
condition for some distance beyond the papilla, presenting
one or more whitish areas extending for a variable distance
from the disc and terminating in brush-like extremities
(Fig. 47, Plate IV.).

Transillumination.

An ocular transilluminator is an instrument shaped like a
pencil and having a tiny eclectric lamp and system of lenses
which project a beam of light through a little hole at the end.
If a solid tumour is suspected to underlie an accessible part
of the sclerotic, but cannot be seen ophthalmoscopically, the
eye is lightly ansthetized and the instrument is pressed
against the eye in this situation, the light being, if possible,
directed slightly forward. A solid tumour may cast a shadow
noticeably darker than the red illumination of the pupil
obtained by placing the instrument on another meridian in
the same latitude.

Most electric ophthalmoscopes can be adapted for this
purpose by using a special attachment; with the May
ophthalmoscope it is sufficient to apply the exposed electric
bulb to the external surface of the eyelids and press firmly
against the eyeball, causing the light to shine through lid and
sclera from various directions. .

The Corneal Microscope and Slit-Lamp (Gullstrand’s) furnish
a combination which, though elaborate and expensive, is
coming into use for the study of minute changes in the anterior
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portion of the eye. The slit-lamp furnishes an extremely
brilliant light which is condensed into a very sharp and
narrow band which, traversing the parts to be examined,
shows them in optical section, the remainder of the eye being
in darkness. This illuminated section is then examined with
the binocular microscope. With this intense, concentrated
illumination and added magnification we are enabled to study
microscopic -changes in the conjunctiva, cornea, iris, lens,
circumlental space, ciliary body, and even the anterior portion
of the vitreous. The apparatus is expensive, and its use
needs considerable practice. But, as this method of examina-
tion is of great importance and now forms part of the curri-
culum of students of ophthalmology, a separate chapter is
devoted to it.



CHAPTER IV

THE SLIT-LAMP AND CORNEAL MICROSCOPE
By T. HARRISON BUTLER

OBLIQUE illumination of the eye by the light of a lamp or

ordinary clectric bulb of the ‘ Osram ’ type gives information

about the cornea, the iris, and the anterior part of the lens,

but its usefulness is limited because the diffuse light has little

penetration ard cannot be brought to a sharp focus, and by

the low magnification of the loupe. The last difficulty can be

overcome by the binocular corneal microscope, which has a

useful magnification up to about 35 diameters, and gives
stereoscopic vision. If instead of the usual frosted globe we -
use a ‘ half-watt * bulb of 60 candle-power we can focus the

image of its circular filament as a bright line upon any object,

or alternatively by throwing the condensing lens out of focus

we obtain diffuse illumination superior to that given by the

orthodox bulb. We can project a somewhat ill-defined beam

into the depths of the eye, gaining the necessary penetration

to view objects deep in the globe.

The slit-lamp, invented by Allvar Gullstrand of Upsala, is
in effect a small searchlight which projects a sharply defined
beam into the eye, which can be focussed as desired. The
latest model of the Zeiss slit-lamp is shown in Fig. 52. The
microscope seen in Fig. 53 slides upon an adjustable table,
and the slit-lamp is fitted to it in such wise that the beam can
be projected at any angle and can rapidly be transferred from
one eye to the other. The light passes through an adjustable
slit varying the width of the beam from 1 to ;5 mm. The
adjustable chin and forehead rests are seen in the illus-
tration.

43
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Having at command a beam of bright light—the nitra-lamp
used has 50 candle-power—which can be directed at any angle
and focussed upon any spot, we possess selective methods of
examination. We can focus directly upon an object—a foreign
body in the cornea or the surface of the iris—direct focal tllumi-
nalion. Alternatively we can focus the beam on to a reflecting
surface behind the object under examination, and observe it
by transmitted light—vetro-illumination. We can form a bright
secondary source of light on the iris and examine the cornea

F16. 52.—TH1i: CORNEAL MICROSCOPE AND GULLSTRAND’S SLiT-LAMP.

by transmitted light, or by focussing the beam upon the
posterior capsule of the lens we can illuminate the iris from
behind, showing up atrophied areas or fissures in its pigmented
layer. I the cornea is vascularized the actual circulation of
the blood in the tenuous vessels is clearly visible. A third
method makes use of the zome of specular reflection. We can
so adjust the angle of the beam and the line of gaze of the
patient to the axis of the microscope that the light from a
reflecting surface is received by the eye of the examiner. On
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the edge of the bright area the endothelium cells lining the
back of the cornea can be distinguished, and the shagreen
surface of the anterior and posterior lens capsules can be
studied. The use of this mirror
light gives valuable information
regarding changes in the cornea
and lens.

An examination with the slit-
lamp can be made with either
the broad or the narrow beam.
The broad beam is chosen
mainly to gain information
about the reflecting surfaces
of the eye. These are: the
anterior surface of the cornea;
Descemet’s  membrance;  the
posterior corncal surface; the
anterior capsule of the lens;
the surfaces of the various
nucler of the lens; the posterior
capsule; and, finally, the sur-
face of the retina. The optical
conditions of the eye limit the ‘ ‘
range of the apparatus to the 116 53 -Microscore Heap
anterior third of the vitrcous, Vit %, UthRicu's Grabu-
but if the refraction of the
cornea is abolished by using a conlact glass, the posterior parts
of the vitrcous and the retina are brought within the scope
of the instrument. The narrow beam is used for examining
the eye in optical section, and is of supreme value. The
ordinary methods are limited to two dimensions; the slit-
lamp gives the third dimension. We can estimate the
depth of structures in the eye, mainly by inspection, taking
advantage of the stereoscopic properties of the micro-
scope, but also, if necessary, by actual measurement with
the micrometer cye-piece, and by using the micrometer
drum, which is fitted to the microscope and registers the
travel of the tubes in tenths of a millimetre. We focus the
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endothelial cells of the cornea and then the surface of the iris;
the travel of the microscope read on the drum will give a fairly
accurate measurement of the
depth of the anterior cham-
ber, which may be useful in
glaucoma.

We can view the cornea in
optical section, and cstimate
its thickness and the nature
of its curvatures. The depth
of an ulcer can be gauged
by inspection, and its extent
mapped out by moving the
beam across its surface. In
I'ig. 54 a corneal ulcer is
scen on the left illuminated
by the broad beam, and on
the right in optical section
by the narrow beam. The
dark colouration shows the depth of penetration of fluorescein.
The changes in conical cornea become obvious to the eye, and
the site of a foreign body or the location of an inflammatory
focus is determined with accuracy.

Fi1G. 54.

The Architecture of the Lens.

Using the narrow beam the lens can be divided into a series
of concentric nuclei. The capsule is seen as a thin bright line,
and under it is a clear arca limited by the subcapsular line.
In glassblowers’ cataract a thin film may be seen peeling off
from the anterior surface of the capsule. This is the zonular
lamella. The fibres of the suspensory ligament are inserted
into this structure, and can be scen with the aid of the slit-
lamp in such conditions as congenital coloboma of the iris
and subluxation of the lens. They are arranged in bunrdles
which lie #n the valleys between the ciliary processes, one on
each side, and run back to an insertion near thc ora scrrata.
Their arrangement is seen in Fig. 55.
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> A 5
F1G. 55.—A CONGENITAL COLOBOMA OF THE RIS, SHOWING THE FIBRES
OF THE SUSPENSORY LLIGAMENT ARRANGED IN BANDs.

The first lens nuclcus is called the cortex, and within it is
the adult nucleus. The next nucleus is the infantile nucleus,

Fi1G. 56.—AN OpTicAL SECTION OF A TvyPicaL NORMAL LENS.

and then we have the fafal nucleus, consisting of two plano-
convex bodies placed plane surface to plane surface. Finally,
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in the centre of the lens there is the embryonic nucleus, or
central lucid interval. This is the oldest part of the lens.
The appearance of a typical adult lens in optical section is
shown in Fig. 56.

With the broad beam we can examine the surfaces of some
of these nuclei with their characteristic sutures. The student
must refer to a manual on the slit-lamp for a full description of

F1G6. 57.—~THE PoSTERIOR Y SUTURE AND THE ARC LINE WITH A
SECOND ARC ABOVE.

The hyaloid artery is very distinct.

these sutures, which are intimately concerned with the growth
of the lens. The most interesting, and one well known before
the advent of the slit-lamp, is the Y sufure on the surface of the
feetal nucleus. This suture can often be scen with an ordinary
loupe in some examples of lamellar cataract. The anterior Y
is erect, the posterior inverted. In all textbooks of anatomy
and in most on the eye the reverse position is described.
Simple inspection with the slit-Jamp will show the correct
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posture of the Ys. From the arms of the Y the lens fibres
can be seen radiating out to the equator of the nucleus, where
they bend over to join the opposite Y suture.

In most children and in some adults the anterior remnant
of the hyaloid artery can be seen hanging down into the retro-
lental space like a piece of twisted string. It is attached to the
posterior lens capsule somewhat nasally from the posterior
pole. The posterior Y suture with the lens fibres and the
hyaloid remnant are shown in Fig. 57.

The Clinical Value of the Slit-Lamp.

It is obvious that the exact localization given by the appa-
ratus is of great value. In industrial areas it is constantly
used to decide whether a foreign body has perforated the
cornea, and often this examination shows that there is a
fragment of metal within the globe. The age of a perforating
corneal scar can bz estimated, information sometimes of
critical value in a medico-legal case. The nature and position
of opacities in the lens are determined with exactitude, and
their progress can be watched. Many new kinds of cataract
have been discovered with the slit-lamp, and the nature of
well-known types is now better understood. In old persons
the central part of the lens sclerosis and the surface of the
adult nucleus may now reflect almost as much light as the
capsule itself. If this sclerosis is accompanied by increase in
the index of refraction, the central nucleus, having a stronger
curvature than the outer surface of the lens, refracts light
more than the peripheral part of the lens; thus originates the
lens with a double focus. In old persons the pupil is generally
small, so the change in refraction leads only to lental myopia;
but if the pupil be wide there is much blurring of the retinal
image, and without the slit-lamp it would be difficult to account
for the defective acuity, because the lens is often quite trans-
parent. .

In inflammatory conditions of the eye the slit-lamp is indis-
pensable. With its aid we are able to see particles, perhaps
actual cells or clumps of cells, floating in the aqueous in the

4
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anterior chamber and retrolental space, and in the vitreous.
Whereas the cornea is colder than the iris, there are convection
currents in the anterior chamber; therefore, these particles
circulate, rising on the iris side, falling behind the cornea. If
the inflammation becomes more intense, the aqueous becomes
albuminous and the convection currents cease; the particles
are at rest. The beam of light now becomes visible as
it traverses the anterior chamber, the so-called flave. The
detection of flare and the presence of particles in the aqueous
are often the earliest signs of such serious inflammations as
sympathetic ophthalmitis, and the use of the slit-lamp enables
us to detect this formidable complication some days ecarlier
than we could by the ordinary methods of examination.
Immediate treatment with N.A.B. can be initiated, and in
most cases of sympathetic ophthalmitis both eyes can be saved.
Generally the presence of cells in the anterior chamber is an
indication of choroiditis, and careful search with the ophthal-
moscope will often detect a focus in the fundus oculi.

The nature of corneal precipitates elucidated with the
slit-lamp is of diagnostic value. Pigmented deposits are not
of serious import. Clumps of lens cortex after an extraction
may adhere to the posterior surface of the cornea, and cause
anxiety till the slit-lamp reveals their true nature. Pellucid
keratic precipitates, on the other hand, indicate serious in-
flammation of the ciliary body and choroid. Gelatinous pre-
cipitates upon the surface of the iris and at the pupil margin
have the same significance as pellucid keratic precipitates.
They come and go, and may be mistaken for tubercles. We
are often in doubt whether the globe contains a malignant
growth or an inflammatory exudate. This is especially the
case in children ; the diagnosis rests between glioma and pseudo-
glioma.” The detection with the slit-lamp of definite signs of
inflammation suggests that the condition is inflammatory in
nature.

It is obvious that not all can possess a slit-lamp, which
nowadays costs from £40 to £80, but one who has mastered slit-
lamp technique can apply his knowledge to the simple ex-
amination with the loupe and half-watt lamp, or he can project



CLINICAL VALUE OF THE SLIT-LAMP 51

a parallel beam from an electric ophthalmoscope into the eye.
He can now apply the varied methods of illumination, and,
knowing what he is looking for, he will gain far more from
oblique illumination than one who uses the ordinary frosted
bulb and has no knowledge of the slit-lamp.

Further knowledge of the slit-lamp can be gained from
The Microscopy of the Living Eye,” by Koby (translated into
English by Goulden and Harris); and ‘An Illustrated Guide
:0 the Slit-Lamp,’” by T. Harrison Butler,



CHAPTER V
AFFECTIONS OF THE EYELIDS

Anatomy and Physiology.—The eyelids consist of movable folds
formed, from before backward, of skin, loose connective tissue,
muscular tissue, tarsus and fascia, and conjunctiva. In addition, they
present eyelashes, numerous glands, bloodvessels,
lymphatics, and nerves.

The integument is thin and delicate, and
joined to the subjacent muscles by loose areolar
tissue, free from fat. These characteristics
explain the readiness with which extravasations
of blood and cedematous swellings occur in
this region.

The margin of each lid presents in front a
rounded, anterior lip, from which the eyelashes
(cilia) spring. These form two or three rows
of short, thick, curved hairs, their roots deeply
embedded in the connective tissue and muscle.
They are provided with sebaceous follicles,

known here as Zeis's glands. In this situation
1. §8. —LONGI- 46 4150 found modified sweat glands, known
ggmgﬁg S%:;‘;(])Eg as the glands of Moll, which open into the hair

Lip. follicles of the cilia, into the duct of a Zeis
S, Skin; O, orbicu- gland, or on to the surface of the lid margin

lJaris muscle; C, Behind, the lid margin presents a sharp posterior

conjunctiva; T, jjp; directly in front of this are the openings of
tarsus; M, open- the Meibomian glands. The surface between

ing of Meibomian . . R .

gland; L, lashes. these two lips is known as the‘ intermarginal

space. The margins of the lids unite at an acute

angle externally (external canthus). At the internal canthus the junc-

tion presents a rounded space, which is occupied by a small, reddish
“elevation of modified skin, the caruncle.

In and behind the subcutaneous connective tissue we find the
muscles of the cyelids. The levator palpebrz superioris arises from the
apex of the orbit, and is attached to the upper border and anterior
surface of the tarsus and to the skin of the middle of the upper lid.
The orbicularis muscle lies between tarsus and integument, being
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attached to the latter, but gliding loosely over the former. It forms a
flattened ring surrounding the palpebral aperture. We also find a
layer of unstriped muscular tissue inserted into the peripheral margins
of the tarsal plates and known as the palpebral involuntary muscles.

The tarsus consists of a thin plate of dense fibrous tissue, giving to
each lid its firmness; it is larger in the upper than in the lower lid.
The tarsi are connected with the lateral walls of the orbit by means of
the internal and external tarsal ligaments, and to the upper and lower
margins by an aponeurotic layer of fibrous tissue known as the palpebral
fascia or ligament. In the substance of the tarsus, occurring in parallel
rows, are found the Meibomian glands, thirty to forty in the upper
and twenty to thirty in the lower lid. These are elongated sebaceous
glands, with blind extremities and numerous cacal appendages, filled
with fatty secretion and opening on the free margin of the lid.

The palpebral conjunctiva is thin, vascular, and closely adherent
to the tarsus.

The arterial supply of the lids is derived from the ophthalmic and
the facial arteries; in the upper lid they form a superior arch running
along the upper tarsal margin, and an inferior arch placed near the
free border of the lid; in the lower lid there is merely one arch near
the frce edge. The veins empty into the ophthalmic, temporal, and
facial. The lymphatics pass to the pre-auricular, submaxillary, and
parotid lymphatic glands. The third nerve supplies the levator, the
facial the orbicularis, and the sympathetic the palpebral involuntary
muscles. The sensory nerve supply is derived from the fifth.

The lids protect the eyes from external injury, foreign bodies, undue
exposure, and excessive light. They serve to distribute the tears and
the secretions from the various glands, thus lubricating the eyeball,
keeping the surface of the cornea moist and transparent, and washing
away any dust which may have found its way into the cye.

The Common Affections of the Eyelids are blepharitis,
hordeolum, chalazion, trichiasis, entropion, ectropion, ptosis,
tumours, and injuries.

Blepharitis.

A very comman chronic inflammatory condition of the
margin of the lids, in which reddening and thickening is usually
associated with the formation of scales and crusts (Fig. 61,
Plate VIL). It occurs under twe forms: (1) nom-ulcerative:
(2) wulcerative. -

Symptoms.—In the superﬁmal or non-ulcerative form the
margins of the lids are swollen and reddened, and usually
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present numerous whitish scales at the bases of the lashes.
The latter fall out readily, but are replaced, since there is no
destruction of the hair follicles. Persons with very fair com-
plexions are especially liable to this affection.

In the deep or wicerative form the edges of the lids are
reddened and swollen, and present yellowish crusts, which
glue the lashes together. On removing these crusts, small
ulcers are seen about the attachments of the lashes;
these ulcers bleed readily. The lashes become distorted, fall
out, and grow scarce, since they are not replaced on account
of destruction of the hair follicles. In both forms there will
be itching, sorencss, epiphora, and sensitiveness to light.

Sequelee occur especially in the ulcerative form. There
may be permanent loss of a greater or lesser number of lashes,
hypertrophy of the lid margin (tylosis), trichiasis, ard ectropion.
Sometimes, in very chronic cases, all lashes, save a few scattered,
fine ones, are lost, and to this condition the term wmadarosis
is applied. ‘

Etiology.—Poor hygienic surroundings; debilitated condi-
tions of the system; following the exanthemata, especially
measles; exposure to irritating atmosphere—smoke, wind,
dust; late hours; insufficient sleep; uncorrected errors of re-
fraction, especially hypermetropia and astigmaticm; chronic
conjunctivitis; nasal affections; lacrymal disorders; pediculi;
lack of cleanliness. The disease occurs at all ages, but is very
common in children.

Treatment.—The disease is apt to be obstinate. Removal
of the cause, if possible, is of the greatest importance. Clean-
liness, change of faulty habits, and correction of errors of
refraction are great aids to local treatment. The edges of
the lids must be washed gently but thoroughly with soap and
water, so as to dissolve away all scales ang crusts, dried and
then covered with the ointment of the yellow oxide of mercury,
ammoniated mercury, or ichthyol. To remove the crusts
soap and water, or water to which a little borax or bicarbonate
of soda has been added, should be used and applied upon
cotton-wool. In the ulcerative form an occasional application
of a 1 or 2 per cent. solution of silver nitrate to the raw spots
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will prove useful. In severe and long-standing cases it will
be necessary to pull out all the lashes, and then to apply the
treatment given above. Expression of infected Meibomian
ducts is often very useful. This is done by rolling a glass rod
along the inside of the lid, and cxerting counter pressurc with
the thumb or finger on the outside. Staphylococcal vaccines
have been found beneficial in some obstinate cases.

(Edema of the Lids is a very common symptom, being
favoured by the structure of these parts. It may be (1) in-
Slammatory, accompanying affections of the lids ard adjacent
parts, such as styes, dacryocystitis, and affections of the nasal
accessory sinuses, or existing as a symptom of violent inflam-
mations of the interior of the eye, such as iridocyclitis, acute
glaucoma, panophthalmitis, and orbital cellulitis; (2) trau-
matic, when due to injuries, including the sting of insects;
(3) systemic, in renal and cardiac discase; and (4) non-inflam-
matory, of which a rather frequent type is angioneurotic edema,
a recurrent variety which comes on rapidly, is often marked
enough to close the lids, is unaccompanied by any change
in the eyes, causes much alarm to the patient, and disappears
about as quickly as it came on. This form is most frequently
seen in women, especially at the menstrual period; it is allied
to urticaria, and is most promptly relieved by a brisk saline
cathartic and large doses of sodium bicarbonate.

Herpes Febrilis sometimes forms on the lids as well as on
the lips and ale of the nose, in the course of febrile affections,
especially when associated with inflammation of the respiratory
tract. Small vesicles, occurring in groups, are found in a
slightly reddened base; they dry up in a few days and leave
no scars; they may be associated with an eruption of vesicles
on the cornea (p. 147).

Herpes Zoster Ophthalmicus.

Herpes zoster ophthalmicus is characterized by a unilateral
herpetic eruption following the distribution of the ophthalmic
division of the fifth nerve. The affection begins with severe
neuralgic pain of one side of the head and face, and constitu-
tional disturbance. The eruption presents vesicles situated
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upon inflamed bases. The vesicles are at first filled with clear

fluid, but this soon becomes cloudy; subsequently discoloured

crusts form and drop off, leaving permanent and disfiguring
" scars. In some cases the nasal branch is also attacked, and
then the eyeball becomes im-
plicated; the cornea presents
onc or more vesicles changing
toulcers, and theiris and ciliary
body and even the entire globe
(panophthalmitis) may be in-
volved.

The affection is due to disease
of the Gasserian ganglion. It
is most frequently observed in
clderly patients of feeble con-
stitution. Its duration is from
several weeks to several months.
The prognosis is usually good,
but is serious when the cornea
is involved.

Fie. 65.~-HERPES ZOSTER Treatment.—Bland dusting-

OPHTHALMICUS. powders (bismuth subcarbon-

ate, zinc oxide, or talcum) or

10 per cent. ichthyol ointment. Internally quinine and iron

and the salicylates arc most useful. The severe pain may need

to bz controlled by aspirin or morphine. The cyeball may

become involved, necessitating treatment for corneal ulcer
or possibly iridocyeclitis.

Syphilis of the Eyelids is occasionally seen as a primary
sore, in-the secondary stage or in the form of gumma. Chancre
having the same characteristics as when found elsewhere
occurs upon the lid margin, usually near the inner canthus,
accompanied by enlargement of the pre-auricular and sub-
maxillary lymph glands; it might be mistaken for stye, sup-
purating chalazion, dacryocystitis, vaccinia, or rodent ulcer.

Vaceinia of the Eyelids is now and then met with as the
result of the careless inoculation with the secretion from
vaccine pustule elsewhere. It presents an ulcer covered with
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greyish exudate or crust, situated at the margin of the lids—
usually the lower, sometimes upon both; it is accompanied
by marked swelling and redness of the lids, and by enlarge-
ment of the pre-auricular and submaxillary lymph glands.

Hordeolum or Stye.

A circumscribed acute inflammation of the tissues about
the follicle of an eyelash, generally ending in suppuration.

Symptoms.—A red swelling (Fig. 99, Plate VII.) appears at
the margin of the lid, accompanied by pain, tenderness, and
often by considerable cedema. Very soon a yellowish point
will be seen, indicating suppuration.

Etiology.—Styes occur at all ages. They are very common
in young adults. They often appear in crops. They are
frequently associated with a deranged condition of the system,
constipation, and uncorrected errors of refraction.

Treatment.—It is sometimes possible to abort a stye by
the use of cold compresses. As a rule, however, this is
unsuccessful. Hot compresses are then indicated to hasten
suppuration. As soon as a yellow spot is seen, the pus
should be evacuated either by pulling out one or more lashes
or by a horizontal incision. To prevent the formation of
others, the general health should be looked after, constipation
relieved, and errors of refraction corrected. Cod-liver oil
and various preparations containing Vitamins A and D in
concentrated form may be usefully employed. Calcium
sulphide, gr. & t.i.d., or syrup of the hypophosphites with iron,
3i. t.i.d., may be of service. In obstinate cases the use of an
autogenous vaccine may be of value. The tendency to recur
is often checked by treatment of the blepharitis which is
frequently present.

Chalazion.

Chalazion (tarsal tumour, tarsal cyst, Meibomian cyst) is
an enlargement of one of the Meibpmian glands in consequence
of stoppage of its duct, accompanied by a chronic inflamma-
tion in the surrounding tarsus. It occurs most frequently in
adults. Uncorrected refractive error is believed to be a pre-
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disposing cause. Very often several are found at the same
time.

Symptoms.—The process develops slowly with insignificant
or no symptoms until, after weeks or months, it has reached
the size of a small or large pea. Then it presents a noticeable
swelling (Fig. 60, Plate VIL.), which feels hard, and is adherent
to the tarsus, but not to the skin. On everting the lid, its
situation is shown by discoloration of the conjunctiva, and
sometimes by a small mass of granulation tissue. Sometimes
chalazia disappear spontanecously; they sometimes remain for
years without alteration in size and without inflammatory
symptoms; occasionally they suppurate, this change being
accompanied by inflammatory symptoms. Occasionally they
form in the duct of the Meibomian gland and then project
as a reddish-gray nodule from the edge of the lid (marginal
chalazion). Rarely, a large swelling may cause a temporary
astigmatism, which disappears after the contents are evacuated.

Pathology.—A chronic inflammatory enlargement of a Mei-
bomian gland, accompanied by involvement of the surrounding
tissues through infiltration with lymphocytes and fixed con-
nective-tissue cells. The duct becomes obstructed through
proliferation of its epithelium. Much of the gland tissue is
replaced by small round cells (granulation tissue) containing
giant cells (non-tuberculous); the blood-supply is cut off by
the surrounding fibrous tissue and the contents then undergo
hyaline degeneration, forming a jelly-like mass, and after longer
duration they become liquefied, the chalazion then forming
a pseudo-cyst with thick fibrous walls.

Treatment.—When small, they need not be interfered with.
Occasionally we can cause their disappearance by the frequent
application of ointments of the yellow oxide of mercury,
ammoniated mercury, or boric acid, associated with massage
and hot compresses. When larger, we remove them by
operation, usually through the conjunctiva. The eye is
cocainized; the lid is everted. A vertical incision is made
through the conjunctiva and wall of the chalazion with a
small scalpel (Fig. 66) or Beer’s knife (Fig. 67); the contents
(Meibomian secretion, granulation tissue, and mucilaginous
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fluid) are removed and the walls thoroughly scraped with the
chalazion scoop (Fig. 68). When a suppurating chalazion
points externally it may be necessary to evacuate it through
the skin. In this casc the incision should be horizontal, so that
the scar may be hidden in the folds of the integument.

After the operation the cyst will be filled with a blood-clot ;
this causes a continuation of the disfigurement for several
days. Absorption may be hastened by gentle massage for
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SCALPEL. KNIFE. Scoor.

a few minutes several times a day. Daily massage also tends
to prevent recurrence of chalazia.

Marginal chalazia are often difficult to get rid of, but electro-
coagulation (diathermy) has been found uscful.

Infection of Meibomian ducts, causing chronic and swollen
lid margins after a frothy secretion on the conjunctiva, and
the oozing of glairy fluid from the ducts, is a common compli-
cation of blepharitis and is best treated by expression of the
ducts at frequent intervals.
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Trichiasis.

Trichiasis is an inversion of a varying number of lashes,
so that they rub against the cornea (Fig. 70).

Distichiasis is an infrequent condition, usually congenital,
in which the lashes can be separated into two rows, the pos-
terior of which is directed backward so as to rub against the
eyeball (Fig. 71).

In both of these conditions the margins of the lids have
a normal position, the displacement affecting the lashes only.

Symptoms.—The misdirected lashes cause mechanical
irritation and injury to the cornea, with irritation, pain,
lacrymation, photophobia, opacities, and ulceration.

Fig. 69. Ti1G. 70. FiGc. y1. TFia. 72. Fic. 73.

Figs. 69-73—Section of the Upper Lid, showing Normal and Abnorma
Position of Tarsus and Lashes. Fig. 69, Normal lid; Fig. 70, trichiasis;
Tig. 71, distichiasis; Fig. 72, entropion; Iig. 73, cctroplon

Etiology.—The most frequent cause is cicatricial contrac-
tion of the conjunctiva and tarsus in old cases of trachoma.
Other causes are blepharitis, burns, injuries to the lids, ard
operations upon the lids.

Treatment.—1. Epilation.—When the mlsdlrected lashes are
few in number, we may epilate with the cilia forceps (Fig. 74),
repeating this every few weeks, since the lashes grow again.

2. Electrolysis—A sponge clectrode corresponding to the
positive pole is applied to the temple, and a fine platinum
needle forming the negative pole is introduced into the hair
follicle, destroying the latter; a very weak galvanic current
(2 milliampéres) is employed. This method results in a per-
manent cure, but is often rather painful, in spite of 2 per cent.
novocain solution injected into the lid margin.
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Diathermy has been used with good results, and is less
painful.

3. Operation.—When a great number or all of the lashes
are misdirected operations must be performed. These have

Mm’.;.gmmm. il il ﬁ:,‘

1. 74.—CiLia FORCEPS.

for their object correction of the faulty position or trans-
plantation of the lashes. Since trichiasis is frequently asso-
ciated with entropion, these operations will be considered in
connexion with the latter disease.

Entropion.

A rolling in of the margin of the lid (and with it the lashes
(Figs. 72 and 75).

Varieties.—There arc two forms: (1) Cicatricial, due to
cicatricial changes in the conjunctiva and tarsus, most com-
monly affecting the upper lid.
(2) Spasmodic, due to spasm
of the palpebral portion of
the orbicularis muscle, almost
always occurring in the lower
lid. The second variety is
generally found in old persons
(senile entropion) who are pre-
disposed through relaxation
of the palpebral skin and the
deep position of the eyeball F¥ic. 75.— TRICHIASIS OF THE
resulting from the absence of ng&‘; If_I,L;);. ENTROPION OF THE
fat.

Symptoms.—Thosc due to mechanical irritation and injury
to the cornea: irritation, pain,” lacrymation, photophobia,
opacities, and ulceration of the cornea.

Etiology.—Cicatricial form: principal cause, the cicatricial
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changes in old cases of trachoma, also burns and other injuries
to the lids, and operations upon the lids.  Spasmodic form:
atrophy or absence of eyeball, blepharospasm, inflammatory
conditions of the lids and conjunctiva, and the prolonged
wearing of a bandage.

Treatment.—Non-operative treatment may be of service in
the spasmodic varicty. Wearing an artificial eye over the
stump left after enucleation, or over an atrophic globe (if
tolerated), often relieves the symptoms. If a bandage causes
the entropion, we must either leave this off or apply a small
roll of lint to the orbital margin benecath the bandage, exerting

Fia. 76.—HorN Prarte.

Fic. 77.—Knare's ExtrOPION FORCEPS.

pressure in such a manner as to neutralize the inversion. In
other cases we try to remove the cause. The lid may be kept
everted for a few days by collodion painted on the external
surface, or by adhesive plaster passing from the margin of
the lid to the cheek. If these simple means do not answer,
an operation is indicated. In the cicatricial form operation
is always necessary.

Operations for Trichiasis (Distichiasis) and Entropion.—
The choice of an operation (there are a great many) is in-
fluenced by the peculiarities existing in the individual case.
The object of these operations is to remove the displaced lashes
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from contact with the cyeball either (1) by changing the
direction of the lashes from a faulty to a correct one; (2) by
transplanting the offending zone; or (3) by straightening the
curved tarsus.

In these operations we use either a horn plate (Fig. 76)
or Knapp’s entropion forceps (Fig. 77), to protect the eyeball,
check hamorrhage, and give proper support to the lid. The
horn plate is passed beneath the lid and pressed forward.
If the lid-clamp be used, its solid blade is passed beneath the
lid, and the latter secured by tightening the screw of the
instrument.

The Jaesche-Arit Operation attaches the zone of hair fol-

FiG. 78.—THE JAESCHE-ARLT OPERATION  TFIG. 79.-—THE Janscui-
AND LENTROPION INCISIONS. ARLT OPERATION
COMPLETED.

licles at a higher level by shortening the skin of the lid.  The
lid is split through its entire length in the intermarginal
space (Fig. 78), so that the anterior lip contains the hair
follicles. A sccond incision, dividing the skin down to the
tarsus, is made 4 mm. from and parallel to the margin of the
lid. A third incision extends upwards in a curve between
the two ends of the second incision. The elliptical piece
of skin bounded by the second and third incisions is dissected
away without injury to the orbicularis, and the margius of
the defect are united by fine silk sutures. In this manner
the strip of integument containing the cilia is drawn upward
and the lashes are tilted forward, away from the cornea. The
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area from which the skin and lashes have been displaced may
be allowed to cicatrize, or may be covered by the excised
strip of integument properly trimmed, or by a strip of mucous
membrane from the mouth; these inserts become attached
in a few days.

The Streatfeild-Snellen Operation aims at straightening the
inverted lid by the removal of a wedge-shaped piece from the
tarsus. A transverse incision is made through the skin,
2 mm. above and parallel to the margin of the lid along
its entire length. A strip of orbicularis is excised, thus

Fi1G. 80.—THE STREATFEILD-SNELLEN [I1G. 81.—THE STREAT-
OPERATION FOR ENTROPION. FEILD-SNELLEN OPERA-

One suture has been tied. TION FOR ENTROPION.

View in section.

exposing the tarsus. A wedge-shaped piece, the apex of
which is directed toward the conjunctiva, is removed from the
tarsus along its entire length. The cut surfaces of the tarsus
arc brought into contact by three sutures, provided with
needles at both ends, in the following manner: One ncedle
is passed through the tarsus above the groove; both needles
are then carried down in front of the wound in the tarsus,
and then batween tarsus and skin, and brought out just
above the free margin of the lid (Fig. 81) about 4 mm. apart.
More pronounced eversion is produced if the threads are
brought out behind the cilia, at the posterior lip of the lid
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margin (Herbert’s modification). The two threads ave tied
upon a bead and then turned up over the forehead and secured
by plaster. The cutancous wound closes of itself.

Operations for Spastic (Senile) Entropion include: (1) /xcision
of a horizontal strip of skin with the underlying orbicularis, the
width being gauged so that when pinched up it shall cause
the disappearance of entropion without producing ectropion;
the margins of the wound are then united by silk sutures.
(2) Injection of alcohol: a few drops of 4 per cent. novocain
areinjected into the outer fibres of the orbicularis after puncture
of the outer extremity of the lower lid near its margin ; leaving

F1G. 82.—-CANTHOPLASTY.

the necdle in place, o-2 to 0-3 c.c. of g5 per cent. alcohol are
then injected into the same site for a distance of 5 mm.; the
procedure is usually painless, successful for some time, often
permanently so. (3) Canthoplasty.

Canthoplasty consists in an enlargement of the palpebral
fissure by division of the external canthus. The lids being
separated and stretched at the cxternal canthus with the
fingers, one blade of blunt-pointed, straight scissors is intro-
duced bzhind the external commissure as far as possible, and
the eatire thickness divided, the wound in the skin being
made a little longer than that in the conjunctiva. This
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leaves a rhomboidal wound. The conjunctiva at the apex
of the wound is loosened from underlying tissue and stitched
to the centre of the incision in the skin. A second suture is
passed through the upper, and a third through the lower part
of the wound, uniting conjunctiva to skin (Fig. 82).

The sutures are inserted so as to prevent reunion, thus
making the effect permanent. If a temporary enlargement
is desired, we omit the sutures; the operation is then known
as canthotomy or temporary canthoplasty.

The indications are blepharospasm associated with spastic
entropion, and certain cases of trachomatous pannus. Tempo-
rary canthoplasty is indicated in acute purulent conjunctivitis,
when swelling of the lids exerts injurious pressure upon the
eyeball, in blepharospasm, and in the removal of an enlarged
eyeball or an orbital tumour.

Eectropion.

An eversion of the lid with exposure of more or less con-
junctival surface (Fig. 73, and Fig. 62, Plate VIL.). It may
affect the upper or the lower lid, or both.

Symptoms.—Epiphora (from eversion of punctum) causing
excoriations and eczema of the lower lid, which, in turn,
through contraction, increase the deformity. The exposed
conjunctiva becomes reddened and hypertrophied. In marked
cases the cornea may suffer, as a result of imperfect closure
of the lids.

Etiology.—(1) Cicatrical contraction from wounds, opera-
tions, burns, ulcers, and caries of the orbital margin or
surrounding surfaces (cicatricial ectropion). (2) Chronic
conjunctivitis and blepharitis associated with considerable
hypertrophy. (3) Relaxation of the skin and orbicularis in
old people (senile ectropion), affecting only the lower lid.
(4) Affections of the facial nerve, causing paralysis of the
orbicularis (paralytic ectropion), affecting only the lower
lid. (5) Spasmodic contraction of the marginal portion of
the orbicularis (spasmodic ectropion), seen especially in
children with acute conjunctivitis associated with considerable

‘blepharospasm.
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Treatment.—Non-operative : The spasmodic form is fre-
quently relieved by a suitable retaining bandage applied
after the lid has been properly placed. In the paralytic
form we employ a bandage, at the same time attempting to
cure the facial paralysis. In the senile form, the patient
should be instructed, when wiping away the tears, to press
upward and inward and not downward and outward. In
slight cases of ectropion associated with much conjunctival
hypertrophy, painting the exposed surface with a 2 per cent.
solution of silver nitrate may be of service. Careful massage
of a cicatrix may give some relief. When these simple pro-

A B

I'1G. 83.—Apam's OPERATION FOR IECTROPION.
A, Incisions; BB, completed.

cedures do not answer, and in cicatrical ectropion, we must
resort to operative intervention.

Operations for Eectropion.—In some cases the lower lid
margin appears to be everted by a chronic hypertrophy of
the conjunctiva and subconjunctival tissue. Two horizontal
incisions, removing a wedge-shaped piece of the whole width
of the hypertrophied mass, will effect a cure. No sutures are
needed. In senile and paralytic forms of ectropion the lid
may be replaced by: (1) Galvano-puncture; (2) reduction of
the length of the lid-border; (3) tarsorrhaphy.

Galifano-puncture is indicated only in slight cases, and effects
may be only temporary. The conjunctiva of the lower lid is
punctured by a blunt-pointed clectrode, heated to a dull heat,
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along a line 4 mm. from lid margin; the punctures are 4 mm.
apart; the cautery penetrates conjunctiva and tarsus but not
the skin.

Shortewing the Margin of the Lid (Adam’s Operation) is
applicable when there is considerable elongation. A wedge-
shaped piece is excised from the whole thickness of the lid,
the base corresponding to the margin of the lid, and varying
from 5 to 1o mm. in width, according to the amount of
shortening required (Fig. 83, A); the edges are brought
together by a hare-lip pin and the cutaneous margins by silk
sutures. The piece may be excised from the centre of the
lid; but, to prevent notching, it is better to operate at the
external canthus (Fig. 83, B).

For cicatricial ectropion a great many operative procedures
have been advocated. An essential condition for success is
the thorough division of all cicatricial adhesions, so that the
lid assumes a natural position, the object of any operation
being to prevent recicatrization. 'If the ectropion is slight
and but little skin has been lost, it may be sufficient to divide
the cicatricial bands subcutaneously, or to cut out the scar
portion and bring the margins of the wound together by
sutures. A procedure very frequently used is—

The V' Y Operation (Wharton Jones).—A V-shaped incision
is made with the apex directed away from the palpebral
margin, the incision including the cicatrix. The skin is freed
from underlying parts, not only in the V-shaped area, but
also to cither side. The V-shaped area is then slid upwards
until slight inversion of the lid-margin is produced. The
margins -of the incisions are then brought together by sutures
in such a manner that the figure Y results (Fig. 84).

In more extensive cicatricial ectropion a plastic operation
is usually required (blepharoplasty).

Blepharoplasty consists in covering the defect formed by
the excision of a cicatrix, new growth, or extensive ulceration,
with skin-flaps with a pedicle, taken from some adjacent part,
or by means of skin-grafts. In such operations it is customary .
to close the lids temporarily by several sutures so as to
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prevent the contraction of the cicatricial tissue from undoing
the result accomplished by the operation.  Of the innumerable
blepharoplastic  operations with pedunculate  skin - flaps,
Knapp’s, Dieffenbach’s, and Fricke’s methods are the ones
most commonly employed.

Knapp’s Method (lower 1id) consists in detaching a lateral
flap on each side of the defect in the lid, frecing it from
adjacent tissue, drawing the two flaps over the defect, and
uniting them by a vertical row of sutures.

Dieffenback’s Method (lower lid) makes use of an adjacent
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Fic. 84.—THE V Y OPERATION FOR ECTROPION.

A, Incisions: sutures in place; 13, completed.

quadrangular flap taken from the cheek and slid inward so
as to cover the defect of the lid.

Fricke's Method (upper or lower lid) consists in taking a
tongue-shaped flap somewhat larger than, and having the
shape of, the defect in the lid from the temple or check; the
base of the flap adjoins one end of the lid-wound, and is the
part which becomes twisted when the flap is transplanted
into the defect.

Skin-Grafting—The defect is filled in by one large piece
of skin or by a number of smaller ones after the lid has been
fastened in its proper position by temporarily suturing the
two lids together. The grafts are taken from some part of
the body in which the skin is thin and delicate, such as the
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inner side of the arm or thigh. The area of the graft or
grafts must be one-third larger than the defect to be covered,
to allow for shrinkage. The graft may consist of the entire
thickness of the skin (Wolfe’s method), or comprise only the
epidermis (Thiersch’s). The area to be covered must be clean
and free from blood. When in place, the graft is covered with
a layer of rubber or silk protective, and then with an anti-
septic dressing. The dressing is not disturbed for three days,
and the original protective layer over the graft is often left
in place still longer.

Skin-grafting is now used very extensively and with very
good results. If a portion of the graft sloughs, the corre-
sponding defect can be freshened and another graft applied.
This method causes less disfigurement than when pedunculate
flaps are used. Thiersch’s grafts, being thinner and softer
than Wolfe’s, produce better results cosmetically, and the
lid is not so heavy.

Tarsorrhaphy.—The object of this operation is to reduce
the width of the palpebral fissure by uniting the edges of the
lids at the outer commissure. The edges of the lids are
approximated at the outer canthus to the required extent,
so as to give the operator exact knowledge as to how much
union is desired. A horn spat-
ula is passed behind the outer
commissure, and the desired
length of the border of each lid
is excised, including the hair
follicles. The length of the flap
varies according to the effect
desired (about 3 to 6 mm.);
its breadth is about 1 mm.
To obtain firmer adhesion, the
border of the lid, excluding the
cilia, is denuded for 2 or 3 mm. beyond the point at which the
first incision stops. The denuded edges are then brought to-
gether by silk sutures (Fig. 76). This operation is indicated
in lagophthalmos, especially in Basedow’s disease, in some
cases of senile and paralytic ectropion, and in connexion with

F1Gg. 85.—TARSORRHAPHY.
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blepharoplasty. Median tarsorrhaphy, a union of the central
portion of the lids, is performed when the latter are to be kept
closed for some time but ultimately separated; this operation
is indicated in blepharoplasty, to keep the lids in position
during healing, and in neuroparalytic keratitis when the eye
is to be kept covered for a lengthy period.

Ankyloblepharon is the adhesion of the margins of the two
lids; it may be partial or complete, congenital or acquired;
it is often associated with symblepharon.

Blepharophimosis is an apparent contraction of the palpebral
fissure at its outer canthus, due to this angle being covered
and hidden by a vertical fold of skin. It may be seen in
lengthy cases of chronic conjunctivitis in which, as a result
of epiphora, dermatitis develops and draws the adjoining skin
over the canthus.

Blepharospasm, spasm of the orbicularis, closing the lids,
is a symptom of ocular disease or of a neurosis. The fonic
Jorm (persistent) is present with foreign bodies, fissure at the
outer canthus, corneal and uveal disease; it is due to irritation
of the terminal filaments of the ¢rigeminus ; rarely it is hysteri-
cal; treatment consists in removing the cause. The clonic
variety (intermittent), often consisting merely of - fibrillar
twitchings, especially of the lower lid, unimportant though
annoying, may depend upon errors of refraction, conjunctivitis,
or overwork. Intermittent spasm may be a form of habit
chorea. Another variety, very obstinate, is sometimes seen
in elderly persons in whom the lid spasms may be accompanied
by similar movements of the neighbouring facial muscles,
constituting a form of fic; this condition may be relieved for
a variable period or even permanently by the injection of
alcohol into the orbicularis.

Lagophthalmos is an incomplete closure of the palpebral
fissure when the lids are shut, as a result of which there is
exposure and consequent injury to the bulbar conjunctiva
and the cornea. The condition may be due to congenital or
acquired shortening of the lids, -ectropion, paralysis of the
orbicularis and protrusion or enlargement of the eyeball; it
is seen also in unconscious and moribund individuals. -
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Ptosis.

A drooping of the upper lid due to paralysis or deficient
development of the levator. All degrees of ptosis occur.
When marked, it interferes with vision by covering the pupil.
Patients attempt to raise the lid by forced action of the
occipito-frontalis muscle, wrinkling the skin of the forehead
(Fig. 86); they favour exposure of the pupil by throwing the
head backward; this attitude is characteristic.

Etiology.—Ptosis may
be congenital or acquired.
When congenital it is
usually bilateral, due to
deficient development of
the levator, and often
associated with other con-
genital defects. Acquired
ptosis is usually unila-
teral; it is caused by
paralysis of the branch
of the third nerve which
supplies the levator, and
is usually associated with
paralysis of other ocular
muscles supplied by the
oculomotorius. When not
associated in this way it
is not infrequently the
result of cerebral disease.

Mechanical ptosis is a variety due to (1) increased weight
of the lid (trachoma, tumours, etc.); (2) lack of support
(atrophy of globe and after-enucleation); and (3) lack of
connective-tissue connexion between skin and levator and
upper border of orbit, in which the relaxed skin forms a
fold which falls over the margin of the lid.

Treatment.—In the ordinary variety of the acquired form
we seek the cause of the paralysis of the third nerve and treat
this; syphilitic cases respond well to treatment.  Electricity

FrG. 86 EpicANTHUS AND BILATERAL
Prosis.
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is used. If this treatment fails to remedy the deformity after
alengthy trial, in the congenital variety and in some mechanical
cases, operation is indicated.

Operations for Ptosis.—Operations for ptosis usually produce
some improvement, but a really satisfactory result is rarely
obtained. Care should be taken that closure of the lids be
not made difficult by the operation.

Of the operations which aim at replacing the action of a
defective levator palpebrze by attaching the lid to the occipito-
frontalis muscle, that of Hess (or one of its modifications) is
generally employed.

F1Ggs. 87 AND 88.—HEss’s OPERATION FOR PTOSIS.

Hess's Operation.—A 3 cm. incision through the skin of the
eyebrow permits undermining down to the lid-margin. Three
double sutures are then introduced, so as to form loops about
7 mm. from the lid-border, and passed upward bencath the
brow, emerging 1 cm. above the incision, where they are
tiecd upon small rolls of gauze (Figs. 87 and 88). The skin
wound is closed with sutures. The double threads are allowed
to remain for two weeks. In this operation the skin of the
lid is displaced upwards, adheres, and gives the occipito-
frontalis greater purchase; the effects arc therefore better
than when simple sutures are used.

Motais’ Operation endeavours to assist or replace the action
of the levator by exposing and freeing the middle third of the

2
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superior rectus muscle and stitching this to the upper border
and anterior surface of the tarsus. It can only be performed
when there is good upward movement of the eyeball. There
is some risk of temporary diplopia and depression of the globe
from weakening of the superior rectus.

Advancement of the Levator may be done when -the loss of
action of this muscle is incomplete, more especially in older
people with gradually drooping lids. The tendon, with its
expansions to the tarsus, is exposed through a skin or con-
junctival incision, and is either folded on itself or a portion
resected and reattached to the tarsus. In suitable cases this
operation may prove very satisfactory. To determine whether
or no the levator palpebrae has any action, the upper lid is
closed, and firm pressure made by the surgeon’s thumb on the
upper margin of the orbit. This pressure stops any assistance
from the frontalis, and if the lid can be raised there is some
power in the levator.

Epicanthus.

Epicanthus is a congenital condition, sometimes associated
with ptosis, usually bilateral, in which a perpendicular fold
of the skin extends from the root of the nose to the inner end
of the brow, concealing the inner canthus and caruncle. In
Mongolians it is a racial characteristic. In slight degree it is
often seen in young children associated with a flattened bridge
of the nose, and often disappears with the development of the
face. When sufficiently marked to constitute a deformity,
it can be relieved by excising an elliptical piece of skin from the
root of the nose, long axis vertical, and suturing together the
free margins.

Tumours of the Eyelids.

Benign Tumours include xanthelasma, molluscum, verruca
(wart), fibroma, cyst, navus, and milium.

Xanthelasma is a flat or slightly raised yellowish discoloration
beneath the skin, found most frequently near the inner canthus
inelderly women. It is dueto degeneration of the muscle fibres.
" Molluscum is a small, white, rounded tumour about the
size of a small pea, presenting a depression at its apex; several
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usually occur at the same time. They are considered con-
-tagious ‘by some authorities. They represent a diseased
condition of the sebaceous glands. They should be incised,
the contents forced out, and the base touched with silver nitrate.

Milium is a small, yellowish-white elevation about the size
of a pin’s head, due to retention in a sebaceous gland.

Small cysts with transparent contents, due to obstruction
in the outlet of sweat glands, are often seen on the lid-border;
they give rise at times to irritation and disfigurement, and
should be punctured with the point of a Graefe knife.

The others resemble tumours of the same class occurring
in other parts of the body. Benign tumours of the lids may
be excised, providing too great a loss of skin is not occasioned
by the operation.

Malignant Tumours.—Sarcoma is rare. Carcinoma, when
it attacks the lids, usually assumes that form of epithelioma
known as ‘7odent wlcer.’ This occurs in elderly persons,
especially at the inner end of the lower lid-margin. It begins
as a small pimple or wart, covered by a crust, soon changes
to an ulcer with indurated walls, and spreads, if unchecked, to
neighbouring parts. Its growth is, however, slow, and many
years may elapse before it assumes any considerable size.

Treatment of Rodent Ulecer.—Exposure to radium, which is
effective in early stages and is indicated in every case; the
hypertrophic type is the most favourable; results are bad in
cases of deep ulceration, infection, or previous X-ray or radium
treatment. When radium fails excision is necessary, the
defect in the lid being covered by blepharoplasty. When
radium treatment is not available in early stages, carbon
dioxide snow may be used—applied for forty to sixty seconds
on alternate days at first, and then once a week.

Injuries of the Eyelids.

These are quite common, and include contusions, wounds,
burns, and insect bites. Ecchymosis and cedema are often
marked symptoms, on account of the looseness of the sub-
cutaneous connective tissue. '

Ecchymosis (‘black eye’) is usually of no importance,
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merely causing disfigurement, which lasts one or two weeks.
If seen immediately, cold compresses may be of service.
After a day or two hot compresses and gentle massage are
indicated to promote absorption of the extravasated blood.
Occasionally in debilitated individuals, especially if associated
with abrasion, abscess of the lid results, and may require
horizontal incision. In fracture of the base of the skull,
blood may travel along the floor of the orbit, and after a day
or two appear in the lower lid and bulbar conjunctiva.

Insect bites give rise to a great deal of swelling, which is
best controlled by cold compresses.

Incised wounds cause considerable gaping, if vertical, on
account of division of the orbicularis, and then the scar is
apt to be noticeable; if horizontal, the lips of the wound do
not tend to separate, and usually heal without deformity.
Incised wounds should be cleansed and stitched at once, using
fine silk and delicate needles. A vertical wound of the margin
must be carefully sewed so that no indentation will remain.

Lacerated and contused wounds, if extensive and accom-
panied by much swelling, should not be closed at once. The
wound should be thoroughly cleansed, and cold compresses
applied to reduce the swelling, after which the edges may be
brought together. Injured parts, however slenderly attached,
should not be removed. Care must be taken not to produce
deformity or shortening by too tight sutures. It may be
advisable to use skin-grafts.

Burns should be irrigated with solution of boric acid, dried,
and covered with a bland oil or ointment. When granulating,
skin-grafts should be supplied if the defect is extensive.

Emphysema associated with injury to the lids denotes a
solution of continuity of the walls of the orbit, permitting
communication with the neighbouring air cavities. The lids
will present a soft swelling of considerable size, often closing
the palpebral aperture; bubbles of air, becoming displaced
in palpation, give rise to the sensation of crepitation. A
firm bandage will hasten the disappearance of the air. The
patient must be instructed to avoid any straining efforts, such
as blowing the nose, which will increase the emphysema.



CHAPTER VI
' DISEASES OF THE LACRYMAL APPARATUS

Anatomy and Physiology.—The lacrymal apparatus consists of a
secretory portion, the lacrymal gland, and an excretory portion,
which collects the tears and conducts them into the inferior meatus of
the nose. «

The lacrymal gland is a small, oblong body, placed in the upper and
outer part of the orbit, and divided into two portions. The upper
part, the larger, about the size of a small almond, is situated in a
depression in the orbital plate of the frontal bone, the lacrymal
fossa, to which it is fixed by connective tissue; the lower division, the
smaller, is known as the accessory lacrymal
gland, and is placed just beneath the outer
part of the conjunctiva of the fornix. In
structure the lacrymal resembles the salivary
glands, consisting of acini containing cuboidal
cells. The excretory ducts of both portions of
the gland, the lacrymal ducts, six to twelve in
number, pass downward and empty into the
external half of the superior fornix conjunctivee
by separate orifices.

The excretory portion of the lacrymal appa-
ratus (Fig. 89) consists of the puncta, the can-
aliculi, the sac, and the duct. The puncta are two
minute openings, one of which is seen upon an Fic. 89.—DIAGRAM-
elevation on each lid about 6 mm. from the MATIC SKEICH OF
inner. ca.nthus; they are the oriﬁcgs of the }girlogx%l;m-::};
canaliculi. The latter extend vertically for ILacrymMarL APPA-
a short distance, and then continuing at right RATUS.
angles, pass horizontally inward in a curved
course, and empty separately or togethgr into the lacrymal sac.

The. lacrymal sac, situated at the inner side of the internal canthus,
is the upper, dilated portion of the lacrymo-nasal duct, and is placed
in a groove formed by the lacrymal bone and the nasal process of
the superior maxillary bone. It measures 12 mm. in the vertical
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and 6 mm. in the horizontal and transverse diameters: its walls
are thin; it is covered in front by the internal tarsal ligaments and
some fibres of the orbicularis muscle.

The nasal duct passes downward and slightly outward and backward
in a canal formed by the superior maxillary, lacrymal, and inferior
turbinated bones, and terminates below in the fore-part of the inferior
meatus of the nose; its length varies from 18 to 24 mm., and its
diameter from 4 to 6 mm.; it is somewhat contracted where it joins
the sac and again at its lower extremity. Both sac and duct are
formed of fibrous and elastic tissues, and mucous membrane lined with
columnar epithelium which may be ciliated. The lower part of the
duct is surrounded by a dense plexus of veins.

The lacrymal secretion is a slightly alkaline liquid containing a com-
paratively large amount of sodium’ chloride. Ordinarily the lacrymal
gland secretes just enough to moisten the eyeball, and this is lost by
evaporation. As the result of psychical stimulation or of irritation
of the eye or the nose, there is increased secretion. The conveyance
of tears from the conjunctiva to the lacrymal sac is effected by the act
of winking, the lubrication of the margins of the lids by fatty material
ordinarily preventing the tears from flowing over.

Epiphora.

Epiphora (‘watery eye’), an overflow of tears upon the
cheeks, is a very pronounced symptom in all affections of
the tear-conducting apparatus. It may also be dependent
upon increased secretion (foreign bodies, inflammations,
exposure to bright light and smoke, affections of the nose,
irritation affecting the terminal twigs of the trigeminus).
The two forms may be combined. It is very common in old
people, especially in the open air or in cold weather, often
without manifest lesion of conjunctiva or tear passages.

Anomalies of Puneta and Canaliculi.

Normally, the lower punctum is directed backward and
upward toward the eyeball. In eversion of the punctum (lower)
it looks forward and away from the depression in which the
tears accumulate, and the result is epiphora. The condition
may be due to a relaxed state of the lids in old age, to con-
junctivitis, blepharitis, and ectropion.

Contraction and Obliteration of the Puncta and Canaliculi
may be congenital, or acquired as a result of wounds and
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chronic inflammations of this region. Foreign bodies (eye-
lash or concretion) may obstruct the canaliculi.

A leptothrix or streptothrix infection of the canaliculus may
occur, characterized by dilatation of the canaliculus with
discharge oozing from the punctum, and, as a rule, with no
obstruction to the passage of tears. On opening the canaliculus
a large cavity with pockets is found containing little roundish
masses of leptothrix or streptothrix in mucoid secretion.

Diseases of the Lacrymal Apparatus may be divided into
those of the gland and those of the conducting portion. The
former (acute and chronic dacryoadenitis) are very rare; the
latter (acute and chonic dacryocystitis) are very common.

Chronic Dacryoeystitis.

A chronic inflammation of the lacrymal sac frequently due
to an obstruction in the nasal duct. It is also known as
blenorrheea or catarrh of the lacrymal sac, and as mucocele.

Symptoms.—The constant symptom is epiphora, increased
by exposure to cold, wind, dust, smoke, etc. There is fulness
in the region of the lacrymal sac. By pressing upon the dis-
tended sac a viscid fluid of whitish, yellowish, or greenish
colour (depending upon the amount of pus) escapes from the
puncta; but sometimes the sac is emptied in the reverse
direction, and the accumulation is pressed into the nose.

The course is chronic, and extends over years. A long period
may elapse before the patient seeks relief. After the muco-
purulent material has filled the sac for a long time there is
atrophy of its mucous membrane and distension of its walls
(Fig. 63, Plate VIL.). A form of chronic conjunctivitis affect-
ing chiefly the inner canthus (lacrymal conjunctivitis) and
blepharitis are frequently present; eczema occurs sometimes
and there may be more or less ectropion. As a result of
contamination by micro-organisms from the conjunctiva
(especially streptococci and pneumococci, Figs. 113 and 110,
Plate 1X.), a purulent mﬂammatldn of the lining of the sac
may be set up.

The infectious character of the accumulation in the lacrymal
sac is shown, when any abrasion or ulcer of the cornea exists,
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by the readiness with which the wound or ulcer becomes
" infected. In operations upon the eye such a condition is
a very frequent cause of infection, and must be radically
treated before these are performed.

Etiology.—In most cases there is stricture of the nasal duct.
This usually arises from some affection of the nasal mucous
membrane, in the first place. The duct is predisposed to
obstruction by the existence of a plexus of veins encircling its
lowerend. Asaresult of rhinitis, there is swelling or cicatricial
contraction of the mucous membrane of the duct. More
rarely pressure from tumours (polyps and hypertrophies),
ulcerations, caries, and periostitis are responsible.

The affection is not very uncommon in the new-born and in
infants, in whom it is due to imperfect canalization of the nasal

FULL SIZ'

F16. 90.—WEBER'S PROBE-POINTED CANALICULUS KNIFE.

F16. 90a.—NETTLESHIP’'S DILATOR.

duct. It is usually cured by the simplest measures, but may,
after two or three months, require syringing under anasthesia,
or very occasionally the passage of a probe.

Treatment.—In recent and slight cases we may relieve the
epiphora by curing the nasal affection. which produces the
obstruction. Locally, stimulating and astringent remedies,
such as zinc sulphate and the ointment of the yellow oxide
of mercury, may be applied to the inner part of the eyeball,
followed by gentle massage over the sac so as to favour
-entrance of some of the remedy. The patient is instructed
to empty the sac by pressure several times a day. The sac
should be washed out with warm and weak solutions of salt,
boric acid, or zinc sulphate, using a small syringe. with
delicate nozzle (Fig. gr). It is often necessary to dilate the
lower punctum with the fine conical sound (Fig. goa) before



TREATMENT OF CHRONIC DACRYOCYSTITIS 81

the nozzle can be introduced. If the nasal duct is pervious,
the solutions will enter the nose-and escape from the anterior -
nares when the patient inclines the head forward. In this
case, continued syringing will cure the trouble. And even if
the fluid cannot at first be got to flow through the nasal duct,
one usually succeeds if one keeps up the treatment long
enough. Daily washing out of the sac gradually brings it

3215 1104

F16. 91.—LACRYMAL SYRINGE.

into a more healthy condition, and, as the congestion of the
mucous membrane of the nasal duct subsides, the duct again
becomes pervious; a drop or two of 2 per cent. novocain in
1:10,000 adrenalin syringed into the sac is often of great
help in reducing congestion prior to syringing.

When conservative treatment fails one may try probing,
but this is not done so frequently as formerly; it is painful,

- F16. 92.—COWPER’s PROBES.

F16. 93.—ONE oF TEALE’s PROBES.

requires tedious repetitions, and is usually only of temporary
benefit. Even with the greatest care cicatricial stricture is
likely to follow injury of the delicate mucous lining. But
when a case has been probed before, continued probing will
probably be required. Though it is possible to pass.the smallest
probes after dilatation of the canal, for larger sizes it may be

necessary to slit up the canaliculus at its outer end, after
' 6

x



82 DISEASES OF THE LACRYMAL APPARATUS

anasthetizing with a few drops of 2 per cent. novocain in
1: 10,000 adrenalin syringed along the duct.

To Skt Open the Canaliculus.—The surgeon stands behind
and supports the patient’s head against his body.” Weber’s

“1G. 94.—SLITTING OPEN THE LOWER

probe-pointed canaliculus knife (Fig. go) is most frequently
used. The lower lid is pulled outward by the thumb of one
hand, and with the other the knife is introduced vertically

FIG. 95.—PASSING A PROBE INTO THE NasaL Ducr.

until it passes the punctum, and then horizontally. Its edge
is upward, and looks toward the eyeball so as to cut into the
conjunctiva and not into integument (Fig. 94). It is pushed
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horizontally inward until its extremity meets with the firm
resistance of the inner bony wall of the sac; then the knife
is raised into a vertical position, shttmg the outer third of the
inner wall of the canaliculus.

To Pass Probes into the Nasal Duct.—Commencmg with a
small size—say a No. 3—we pass this horizontally inward
exactly as the knife is passed, the surgeon standing behind the
patient. When the probe reaches the inner wall of the sac,
which we can be certain of when in lifting the probe there is
no wrinkling of the skin of the lower lid, it is raised so that its
lower end points toward the furrow between nose and cheek.
It is then pushed downward gently until it reaches the floor
of the nasal fossa (Fig. 95). If the probe does not pass readily,
we must not use force, but withdraw it slightly and try again,
or try a smaller or larger size. The probe is left in from fifteen
to thirty minutes, and the proceeding is repeated every other
day, gradually using larger probes; then the intervals between
probing are increased.

—

F16. 96.—LACRYMAL STYLE.

Sometimes the stricture is cut, a strong narrow knife being
passed in the same manner as a probe, and the obstruction
divided in two or three directions; this is immediately followed
by probing. The treatment is painful, and the benefit, if
any, is only temporary. In former days leaden or silver
styles (Fig. 96) were passed into the nose after dealing with
the stricture in an endeavour to make the opening permanent.
They were left in for days or weeks; nowadays they are very
rarely employed.

In all obstinate and long-standing cases, when there is much
discharge, when a lacrymal fistula is present, when any opera-
tion on the eyeball is in prospect, or when the patient is exposed
by his occupation to the risk of corneal injuries, extirpation
of the sac is indicated. -

Excision of the Lacrymal Sac. —-Instruments required are:
Strong fixation forceps, dissection forceps, small scalpel, re-
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tractor (Fig. 97), scissors, blunt dissector and spoon (Fig. ¢8).
A general anasthetic may be used in the case of a very timid
patient. Local anasthesia (see Chapter XXXI.) is preferable,

F16. 97.—RETRACTOR.
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I'1. 98.—BLUNT DISSECTOR AND SPOON.

as there is almost complete absence of hamorrhage. About
30 minims of novocain (2 per cent.) in adrenalin chloride
(1:10,000) are injected at the site of the operation with a
hypodermic syringe. The skin of the eyelids is pulled out-
wards with the finger so as to
make the internal palpebral
ligament prominent. A curved
incision is made from just
above the upper border of
the internal palpebral ligament
downwards and slightly out-
wards for about } inch along
the margin of the orbit. The
incision" is only about } inch
internal to the inner canthus.
A more median position would

. . . F16. 99.—LEXTIRPATION OF
involve risk of wounding the THE LACRYMAL SAc.

angular vein, with troublesome .
hamorrhage. The incision enters into the sac above, but is
shallower below. The crest of the lacrymal bone, which can be
felt by the finger, forms the guide to the sac. The retractor is
inserted. The mucous membrane of the sac is grasped with
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forceps, and is separated from the bone on the inner side.
Hemorrhage is stopped by keeping the incision stretched by
retractors, and by pressing into the wound for two or three
minutes a plug of wool soaked in adrenalin. The sac is then
freed all round, especially remembering the top of the sac.
The sac is pulled up and the duct cut as low down as possible.
The duct is then curetted with a small Volkmann’s spoon.
When all hamorrhage is stopped, the wound is closed with
sutures. A firm pressure pad is applied over the sac for two
or three days. The sutures are removed on the fourth or
fiftth day. When the sac has been completely removed
results are very satisfactory, but a certain amount of lacry-
mation must be expected to occur in cold weather, or in
strong winds. Care must be taken to keep the conjunctiva
healthy, and weak astringent drops (zinc. sulph. gr. } ad 3%i.)
for occasional use will be found beneficial. Under ordinary
conditions there should be little or no epiphora.

When there is slight, or no, persistent purulent discharge,
epiphora is very troublesome to the patient, no operation on
the eyeball is in prospect, and the sac is shown by X-rays,
after injection of lipiodol, to be distended, good results may be
obtained by drainage of the sac into the nose. This may be
done intra-nasally (West’s operation), when the services of
a rhinologist are required, or externally (Toti’s operation
or one of its modifications). In the latter type of operation
the lowermost part of the inner wall of the sac is cut away
after complete exposure, a portion of the underlying bone and
periosteum is removed by punch or dental drill, and a corre-
sponding opening made in the subjacent nasal mucous mem-
brane.

Acute Dacryocystitis.

" An acute inflammation of the region of the lacrymal sac
occurring in the course of a chronic dacryocystitis, as a result
of an acute exacerbation. It is also known as abscess of the
lacrymal sac (Fig. 64, Plate VIL.).

Symptoms,—The skin over the lacrymal sac becomes
red and swollen. ' This condition extends to the lids and
conjunctiva, and is often sufficiently pronounced to lead to
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a suspicion of erysipelas. There are great pain and tender-
ness, some fever and constitutional disturbance. After two
or three days a yellow discoloration appears at one point.
Here pus will be present, and should be evacuated. This
will be followed by relief and a subsidence of symptoms.

The opening may heal completely, and the case again have
the symptoms and slow course of chronic dacryocystitis. In
other cases the opening persists, and the escaping fluid changes
its character and becomes watery. This constitutes lacrymal
fistula. As long as this remains open the patient is safe;
as soon as it closes, he is liable to have a recurrence of abscess.
Sometimes merely a minute passage is left, insufficient to
admit a probe, from which a drop of fluid escapes from time
to time.

Etiology.—Lacrymal abscess involves not only the sac, but
the surrounding connective tissue as well. The decomposed
contents of the sac find a small defect in the lining, through
which micro-organisms (especially streptococci, Fig. 113,
Plate IX.) reach the neighbouring tissues and excite inflam-
mation and suppuration.

Treatment.—If the case is seen early, we try to prevent
the formation of abscess, by pressing out the accumulation
and syringing with mild antiseptic solutions (boric acid
4 per cent., or bichloride 1 in 10,000). If this cannot be done,
or is not effective, as is often the case, hot fomentations should
be used.

As soon as fluctuation occurs, we make a free incision
through the skin and the anterior wall of the sac. After
evacuation the incision is packed with a strip of gauze, which is
changed daily, until all inflammatory signs have disappeared,
and the fluid is no longer purulent. We try to restore per-
meability of the duct, after which the fistula closes spontan-
eously. If this does not happen after the duct becomes
pervious, we freshen and unite the edges of the opening, or
cauterize them with the actual cautery, or scrape out the track
with a sharp spoon. In-most cases it will be advisable to
extirpate the sac, but not until all acute symptoms have sub-
sided.



CHAPTER VII
DISEASES OF THE ORBIT

Anatomy.—The orbit is formed of bony walls having the shape of a
quadrilateral pyramid; the apex corresponds to the optic foramen; the
base is directed forward and corresponds to the strong, thick, project-
ing, anterior margin. The nasal wall, the thinnest, is formed largely by
the lacrymal bone and the os planum of the ethmoid, also by the frontal
and sphenoidal bones; it presents in front the groove for the lacrymal
sac. The inner walls of the orbits are almost parallel, but the outer
diverge considerably from each other from behind forward.

The posterior portion of the orbit presents three openings leading
to adjacent cavities: (1) the optic foramen, transmitting the optic
nerve and the ophthalmic artery; (2) the superior orbital fissure
(sphenoidal fissure), transmitting the ophthalmic vein, the nerves for
the ocular muscles, and the first branch of the trigeminus; (3) the
inferior orbital fissure (spheno-maxillary fissure), transmitting the
maxillary nerve and infra-orbital artery.

Besides communicating with the cavity of the skull by means of
the openings at the apex, the orbit is surrounded by a number of other
cavities. These are the nasal fosse and accessory cavities—the eth-
moidal and sphenoidal sinuses, the frontal sinus, and the maxillary
sinus; these relations are important. )

The contents of the orbit consist of the eyeball and optic nerve, the
ocular muscles, the lacrymal gland, bloodvessels, and nerves; the
spaces between these are filled with fat and fasciz.

The eyeball is composed of the segments of two spheres; the ante-
rior (cornea), about 12 mm. in diameter, is the smaller and more promi-
nent; the larger, posterior, corresponds to the sclera. The eyeball
measures about an inch in diameter (24-5 mm. from side to side, 24 mm.
from before backward, and 23'5 mm. from above downward).

The orbital fascia is extensive and presents numerous subdivisions.
It serves as periosteum to the walls of the orbit (periorbita). A portion
closes in the opening of the orbit, fogming an anterior wall and extend-
ing from the margin of the orbit to both tarsi, and to the external and
internal tarsal ligaments, thus constituting the septum orbitale. Pro-
longations of the orbital fasciz surround the muscles and connect them
with one another, the lids, and the margins of the orbit.
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In addition, a layer of fascia surrounds the globe from the cornea to
the posterior part, separating the organ from the orbital fat and attached
to the sclera by fine trabeculee. This investment is known as Tenon’s
capsule. Anteriorly it merges into the subconjunctival connective
tissue; while posteriorly it disappears around the optic nerve, and is
pierced by all the structures which are attached to the globe. In wide
movements of the eyeball, both globe and its capsule move together
as a whole upon the surrounding fat. Where the tendons of the ocular
muscles pierce Tenon’s capsule, the latter is reflected upon them,
becoming continuous with their fascie.

FRONTAL SINUS
LEV, PALP, (POST. EXTREMITY)
SUP. RECTUS , AL

ETHMOIDAL
CELLS

F1G. 100.—CORONAL SECTION SHOWING THE ORBIT AND
ADJACENT CAVITIES.

The arteries of the orbit are derived from the ophthalmic. The
veins empty into the ophthalmic veins, which pass through the superior
orbital fissure to the cavernous sinus. The nerves of the orbit are motor
and sensory; the motor nerves, the third, fourth, and sixth, supply
the ocular muscles; the sensory nerves are the first and second branches
of the trigeminus. The ciliary ganglion lies to the outer side of the optic
nerve. It receives motor fibres from the third, sensory fibres from
the fifth, and sympathetic filaments from the carotid plexus. It gives
off the short ciliary nerves which enter the eye at its posterior part.
The orbit contains no lymph vessels or lymphatic glands.

Affections of the Orbit frequently present a characteristic
symptom, exophthalmos.
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E xophthalmos (proptosis) is a protrusion of the eyeball from
the orbit (Fig. 1o1). It is caused by inflammations, tumours,
and injuries of the orbit, dilatation of
adjoining cavities, Basedow’s disease,
pulsating exophthalmos, thrombosis
of the cavernous sinus, and “in some
cases by paralysis of the recti muscles
and tenotomies of these muscles.
When of high degree, it may cause
interference with the mobility of the
eye, imperfect closure of the lids
(lagophthalmos), with resulting kera-
titis from exposure, ectropion of the
lower lid, diplopia (if lateral displace-
ment is added), and interference with
vision from inflammation and atrophy )

. Fi16. 101.—LEXOPHTHAL-
of the optic nerve. MOS.

Enophthalmos is the recession of the
eyeball into the orbit. With the exception of the cases seen
in the aged and in extreme emaciation, due to the decrease
of orbital fat, it is rare. Other causes are paralysis of the
sympathetic, injuries to the orbit causing cicatricial con-
traction, and fracture of the orbital wall.

Orhital Periostitis.

An inflammation of the orbital periosteum, either acute or
chronic in its course, and either limited to a portion of the
margin of the orbit or spreading more deeply.

The products of inflammation often consist merely of a
thickening of the membrane. Sometimes there is a deposit
of bone or gumma (syphilis); there may be the formation of
an abscess, with or without caries or necrosis of a part of the
wall of the orbit.

Symptoms.—These depend upon whether the affection runs
an acute or a chronic course, the part of the orbit involved,
and the nature of the products of inflammation.

The most common variety is that attacking the margin of
the orbit. In such a case there may be no other symptoms
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than pain, tenderness on pressure at the orbital margin, hard,
immovable swelling in this situation, and some swelling of
the lids and conjunctiva. Such a case frequently results in
complete absorption of the products of inflammation; less
commonly, periosteal thickening or bony deposit remains.
If, on the other hand, there i$ pus, a periosteal abscess is
developed at the margin of the orbit, which perforates through
the skin, leaving a fistula through which the probe detects
either bare or necrosed bone. Such a fistula remains open
for months until all the dead bone has been extruded, and
after it heals there is a depressed scar and sometimes ectropion
and lagophthalmos.

If the periostitis is situated more posteriorly, there will be
more pain of a deep-seated character, tenderness upon pressure
upon the globe, swelling and redness of the lids and conjunctive,
perhaps exophthalmos, and marked constitutional disturbance.
Such a case may result in absorption of the products of inflam-
mation, or in periosteal thickening or bony deposit. But if
such a deep-seated process goes on to the formation of an
abscess, it becomes much more serious, and presents the
symptoms of orbital cellulitis (g.v.), from which it frequently
cannot be differentiated. The pus tends to find its way to
the surface, but this may take some time. Meantime there
may be danger to life through extension to the cranial cavity
and the occurrence of meningitis or cerebral abscess.

Etiology.—Injuries, tuberculosis (in children); tertiary
syphilis (in adults); chronic “ rheumatism ”’; extension from
neighbouring cavities or bones. Rheumatic and syphilitic
cases usually run a chronic course, and produce periosteal
thickening without any tendency to suppuration.

Treatment.—That of syphilis, rheumatism, or tuberculosis.
Locally, moist, warm compresses. Incision as soon as there
are any signs of suppuration. Early incision by means of
a narrow knife is indicated as soon as we suspect the exist-
ence of pus, so as to prevent the extension of suppuration
to the brain. The opening is drained by means of a strip
of iodoform gauze, until pus no longer escapes. Caries and
necrosis may require subsequent operative intervention.
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Orbital Cellulitus.

Orbital cellulitis is an inflammation of the cellular tissue
of the orbit, terminating in suppuration. It runs an acute
course, accompanied by marked constitutional symptoms.

Symptoms.—Great swelling of the lids, chemosis, exoph-
thalmos, impairment of mobility of eyeball, violent pain in
the orbit and side of head, increased by pressure against
eyeball. These local signs are accompanied by marked con-
stitutional symptoms, with high fever; cerebral symptoms may
beadded. Vision may not be affected, or it may be reduced or
abolished, owing to the occurrence of optic neuritis. After these
symptoms have lasted about a week, pus appears at a certain
part of th