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STRUCTURE OF THE EYES. 15

sclerotic joins the cornea, the choroid coat presents a pe-
culiar plicated structure called ciliary body (d.) On the
inner surface of the choroid coat again, there is a mosaic
pavement-like work of flat six-sided cells of microscopical
minuteness, filled with dark brown particles, e 8
forming the proper pigment membrane, by @%ﬁéﬁgﬁ
which the interior of the ocular camera is @GB&
darkened for a purpose corresponding to that %%@§$
for which opticians obscure the interior of e

their instruments by painting them black, viz., in order that
any extraneous rays of light may be absorbed and prevent-
ed from interfering with the distinctness of the image
formed on the table of the camera,

Had the interior of our eyes been undarkened, not only
would our sight have been indistinct, but we should have
suffered from a painful dazzling in the exercise of vision in
bright light, as is the case with Albinos, in whom the pig-
ment of the eyes, as well as that of the skin, is deficient.

Situated behind the transparent cornea, and supported
on both surfaces by the aqueous humor, is seen the 7ris
(¢ ¢,) a flat circular membrane, perforated by a round aper-
ture, called the pupil (f.) The anterior surface of the
iris, as seen through the transparent cornea in the living
eye, is differently colored in different individuals—Dblue,
hazel, &c. : indeed, it is the color of the anterior surface
of the iris which, in common language, is spoken of as the
color of the eye generally; thus, a blue eye or hazel eye,
means merely an eye with a blue iris or one with a hazel-
colored iris. The posterior surface of the iris is invested
with a dark pigment-membrane, which is a modified con-
tinuation of that lining the inner surface of the choroid

coat.






PROJECTION OF IMAGES. 17

in the concavity which the vitreous humor presents
anteriorly.

Infront of the crystalline lens is the agueous humor (m),
which owes its shape to that of the cavity wherein it is con-
tained. The cavity in question is convex anteriorly, and
concave posteriorly, being bounded in the former direction
by the posterior and concave surface of the cornea; and in
the latter direction by the anterior convex surface of the
crystalline lens. Furthermore, this cavity containing the
aqueous humor is subdivided by the iris into two compart-
ments, communicating through the pupil, called the anterior
and posterior chambers of the aqueous humor.

Lastly, the transparent watch-glass shaped cornea, at the
same time that it closes in the front of the eye-ball, forms
an important part of the dioptriec apparatus.

Of the Projection of Images on the Retina.

In order that the mechanism by which images are pro-
jected on the retina may be more readily understood, it
will be useful to premise a brief explanation of the projec-
tion of images on the table of the camera obscura.

Tt is a law of light, that its rays, as long as they continue
in the same medium, proceed in straight lines. Of the
rays of light which diverge in straight lines in all directions
from the different points of any external object, some will
enter a hole in the shutter of a window looking towards the
object, while others will be stopped by the shutter. The
rays which enter the hole continue their straight course
within the chamber, the window of which is closed by the
shutter, until they are stopped by the opposite wall, or by
a sheet of white paper held up opposite the hole in the
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MOVEMENTS OF THE EYEBALLS. 23

Much more trustworthy evidence of what is the fact is
supplied us by infants and the young of the lower animals.
An infant grasps at external objects. A chick, on emerg-
ing from the shell, will run and pick up a grain; an act
the animal would not likely perform if it referred the grain
to the interior of its own eye, instead of to without, and to
some distance from its body.

I have no hesitation in expressing my belief that our
faculty of perceiving outness is truly dependent on an
original connate law of our minds. In support of this, I
would borrow an illustration from the sense of touch itself
—the very sense which is relied on in favor of the opposite
side of the question. The illustration I would adduce, is
the well-known fact, that persons who have had the mis-
fortune to lose a limb, sometimes feel as if the lost organ
were still in connection with the body, and that some part
of it, perhaps, is the seat of pain. Thus, to quote from the
¢« Spectator :”” ¢“The poor fellow who lost his arm last siege,
will tell you, he feels the fingers that were buried in
Flanders ache every cold morning at Chelsea.”” *

Mechanism of the Movements of the Eyeballs.

Of a globular form, each eyeball lies safely lodged in its
socket, where it is so balanced in the orbital capsule, as to
admit of being turned in all directions, within certain
limits, by the action of its six muscles. These muscles
acting. singly, make it revolve in so many different direc-

# For further details on this subject, and its bearing on the explanation of
erect vision, though retinal impressions are inverted, of the apparent size of ob-
jeets, and of single vision with two eyes: See my Essay on “The Wisdom and
Beneficence of the Almighty as displayed in the Sense of Vision,” above
referred to. '






LACHRYMAL APPARATUS. 25

Mechanism of the Lachrymal Apparatus, dec.

For the lubrication and protection of the delicate and
sensitive borders of the eyelids, an unctuous matter is
poured out on their surface by the minute mouths of the
ducts of the Meibomian glands. These mouths may be
seen on close inspection of the surface of the broad border
of the eyelids, arranged in a row all along.

The source of the tears is the lachrymal gland, which is
situated above and to the outer side of the eyeball, securely
lodged in a pit behind the edge of the socket. When the
tears are poured out in unusual quantity, as they are in
certain affections of the mind, and in consequence of irrita-
tion of the eye from the intrusion of foreign particles or the
like, they run over the margin of the lower eyelid, and drop
doWn the cheek. A flow of tears in a less degree is, how-
ever, constantly taking place, by which the transparent front
of the eyeball and the surfaces of the conjunctiva in general
are washed and maintained in a moist state. The direction
in which the tears flow over the surfaces mentioned, is from
above and near the outer corner of the eye, where the ducts
of the lachrymal gland open and discharge them, downwards
to the inner corner, whence, as they accumulate, they are
drawn off into the nose by the derivative lachrymal passages.

At the termination of the firm border of each eyelid
towards the inner corner, there is a slightly prominent
papilla, with a small orifice at its point. These papille are
directed towards the pit or depression at the inner corner
(named lachrymal lake,) where the tears accumulate. By
the two orifices which lead each into a small duct or canal,
the tears are absorbed, and by the ducts are conveyed into
the lachrymal sac which lies concealed under the skin, in

3












CHOICE OF LIGHT. 29

that it is necessary to hold the object nearer in order to see
it.

When we use artificial light for working by, it should
be, as far as possible, sufficiently bright without being
dazzling.

_For reading, writing, or sewing by, the light yielded by
two or three composite candles is, perhaps, the best. The
light is sufficient in quantity, and, at the same time, mild
and not very much colored; and if there be no draughts of
air in the apartment, sufficiently uniform and steady. The
candles should be placed to the left of the desk, and a lit-
tle in front, and still less brought between the eyes and the
object looked at, as is sometimes done by far-sighted
people. '

If the room be large, it is well, in addition, to illuminate
it generally, and for this purpose nothing is better than a
moderator lamp, placed somewhere in the middle. If gas
light be employed, the burners should be suspended from
the middle of the ceiling and provision made for due venti-
lation. [The best form of gas burner is the Argand, being
free from the flickering light of the common gas burners
in use.] In either case the light should be moderated and
diffused by means of an obscured glass globe. The light
from lamps with opaque shades and the light concentrated
by glass globes filled with water, as used by watchmakers,
jewelers, and other such workmen, are by no means favor-
able to the eyesight. They should be used, therefore, as
little as possible.

Glaring and flickering lights irritate the eye even when
not employed in any examination; but when so employed
such light is extremely detrimental. We should not read,

3#






PRECAUTIONS IN READING, ETC. 31

and the ground is thus laid for future weak-sightedness of
different kinds. ;

Reading and Writing.—In some cascs, especially when
the health is naturally good, or care is taken of it, and
attention is paid to the conditions under which the sight
may be most safely exerted, the eyes, though much tried,
whether by daylight or by artificial light, will continue to
stand exertion in reading and writing very well. In many
cases, however, continued reading and writing, especially
by artificial light, proves very hurtful to the sight, and
reading more so than writing.

When we have to read much, we should not read very
quickly. Reading a novel is more fatiguing to the sight
than reading a historical narrative or scientific work, because
in the former case we read faster; whereas, in the latter,
thinking alternates with the use of the eyes in reading.
Reading from a broad page with the lines long and the print
small is very tiresome, as it is difficult for the eye always
to take up the next line.

Writing down one’s own thoughts, or to dictation,
requires comparatively little exertion of the sight, not more
than to see to place the words in proper order on the paper.

Copying is more trying to the eyes than even reading,
as it is both reading and writing and looking backward and
forward in addition. |

It is not good to read or right at a flat table so that we
are compelled to stoop. An elevated desk is better, espe-
cially one at which the student stands.

Reading in bed by daylight is injurious, but still more
so is reading in bed by candle-light. The eyes are very
much strained. The practice is especially prejudicial when

-






PRECAUTIONS IN READING, ETC. 33

light, is about the most difficult. One would suppose, to
look at our specimens of extensive printing, that such an
inscription was the model which it was intended to imitate,
and, if possible, to surpass. We are satisfied, after many
trials and comparisons, that a dull paper, of a whitish-brown
character, too thick to be seen through, and an ink which
is of a dull brown black, as it were, the deepest shade of
the colour of the paper itself, are the things which are per-
manently agreeable to most eyes. Those who try it should
remember that the first page read is not so good a test as
the hundredth.

““One of the most legible books we know of is the trade
edition of Gibbon’s ¢ Decline and Fall,” &e., in 12 vols., 8vo,
London, 1820. It is considered by the booksellers them-
selves to be very badly executed. But printers and pub-
lishers are too much in the habit of forgetting that a book
1s a book, and not a line engraving. They look at the page
as a whole, and if the individual lines stand out and make
their separate existences too perceptible, they pronounce it
ugly. Accordingly, the uglier they hold it to be, the more
legible the reader will pronounce it.”’”*

The cautions above recommended to be observed for the
preservation of the sight in reading and writing, are in all
respeets applicable to sewing and other similar employments.
Unfortunately, however, it often happens that workpeople
cannot help themselves, and their sight is sacrificed to the
necessities of their circumstances.

# Article ““ Table” in the National Cyclopadia of Useful Knowledge. London,
Charles Knight, 1850,






INJURIES OF THE EYES. 35

ed fires projected against the eye sink into the substance of
the cornea.

If the removal is effected soon, the distress is in general
relieved, or greatly mitigated. Sometimes a sensation re-
mains as if the body were still in the eye, owing to abra-
sion of the surface. Lime is very fatal to the eye. Slaked
lime less so than quick lime. [One of the best applica-
tions when lime has been forced into the eyes, is to apply
freely a solution of sugar. ]

Abrasion of the cornea is sometimes produced by a
scratch of the finger nail or by awkward attempts to remove
a foreign body, or it is the result of a stroke with a twig
or an ear of corn, an accident to which reapers are much
exposed. A severe form of inflammation of the eye is often
excited by such an abrasion.

In passing through a wood, a rebounding twig is apt to
strike the eye. Even a slight stroke will sometimes oc-
casion cataract or amaurosis.

Though recovery from the immediate effects of severe
injury may take place, the eye is mot yet quite safe, for
after some weeks an internal inflammation may arise, not
only of the injured but also of the uninjured eye.

This inflammation of the uninjured eye, called sympa-
thetic ophthalmia, is very dangerous to the sight. Sympa-
thetic ophthalmia having proved hitherto little amenable to
treatment, the greatest attention should be paid to every
case of ophthalmia frem an injury, however slight appa-
rently at first, in the hope of obviating an attack. And
after the cessation of the inflammation in the injured eye,
especial care should be taken by the patient not to use
either eye much for a considerable time to come.
















































OPERATION FOR CATARACT. 51

time, softening of the vitreous humor, and the connections
and bands by which the lens is held in its place are so
loosened, that it is easy with the cataract needle to depress
the lens, by tearing the loosened connections and bands,
into the softened vitreous humor.

In an early stage of the cataract, the connections of the
lens are still firm and the vitreous humor unsoftened, so
that the opaque lens does not admit of being so easily
depressed, and if forced down it is apt again to rise. This
constitutes unripeness of the cataract.

Ripeness and unripeness of the cataract has no bearing
on the operation of extraction, unless it be in a contrary
sense ; for when the cataract is very ripe for couching, the
case is not very safe for extraction on account of the soft-
ened state of the vitreous humor ; whereas, when the cata-
ract is as yet unripe for couching, the eye is in the fittest
state for extraction. Hence it is advisable, if the operation
of extraction is to be performed, to operate as soon as the
dimness of sight is such as to call for interference.

Preparation of the Patient for undergoing an Operation
for Cataract.—If the case be free from local or constitu-
tional complications, the patient requires no other prepara-
tion than a few days’ rest of mind and body, some attention
to diet, and to the state of the bowels. If, on the contrary,
any such complications exist, he ought, before the operation
is undertaken, to be subjected to such treatment as is adapted
either to remove them altogether, or to palliate them so far
as to remove or diminish the risk of their interfering to
prevent the success of the operation. The previous habits
of the patient as to diet, the use of strong drinks, smoking,
&e., should be carcfully considered.

In very timid patients chloroform may be occasionally
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stances admit of it, is extraction through an incision in the
cornea.

The operation is a nice and difficult, though not painful
one, and for its success an otherwise healthy condition of
the eye is of great importance. Steadiness on the part of
the patient during the operation diminishes to the surgeon
the difficulties attending its performance, whilst after the
operation, it is calculated to promote the healing process,
and to ward off the occurrence of such accidents as are apt
to interfere with that process, and so mar success. On the
other hand, among the conditions unfavorable to, or wholly
forbidding the performance of the operation, is restlessness
on the part of the patient, chronic cough, and difficulty of
breathing.

When the case is one of common hard lenticular cataract,
and when the other conditions are favorable, the prognosis
is good. Recovery of the eye from the effects of the opera-
tion sometimes takes place in less than three weeks; but
not unfrequently some degree of external, or even anterior
internal inflammation occurs, so that recovery is retarded.
In general, convalescence should not be calculated on sooner
than from four to six weeks. Sometimes, although the case
appeared to be in all respects a proper one, and the opera-
tion well and successfully performed, the healing process
does not proceed favorably, and sight is not restored.

The operation having succeeded as an operation, more
perfect vision is in general obtained after extraction than
after any other mode of operating.

The operation of extracting a lenticular cataract, through
an incision in the cornea, may be viewed as comprehending
two principal steps, viz., 1st, the section of the cornea ; and,
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PHOTOPSY AND CHROOPSY. 99

apparatus, no other sensations but light and color can be
called forth in it.

It is indifferent what part of the optic nervous apparatus
be excited in order that luminous sensations may be per-
ceived—whether the retina itself be irritated, the fibres of
the optic nerve in the orbit irritated or cut, or whether the
cerebral part of the optic nervous apparatus be pressed on
by congestion or tumor. Moreover, in whatever part the
optic nervous apparatus be excited, the luminous sensation
which results is always referred by the sensorium to the
surface ; not only to the surface, however, but as in natural
vision, to without the body—(projection outwards.) See pp.
22 and 23. .

A familiar example of a luminous spectrum of the kind
under consideration is that which, on pressing the eyeball,
is seen projected outwards, and on the side opposite to that
where the pressure is applied.

Other examples are—a spectrum of the vessels of the re-
tina, light on a dark ground, which, in certain states of
the eye, is seen, and which is owing to pressure on the re-
tina by its vessels in a state of congestion ; the appearance
of a shower of lucid globules before the eyes on suddenly
rising from a stooping posture, from the disturbance in the
circulation in the optic nervous apparatus thereby ocea-
sioned.

Analogous appearances of fiery sparks, flashes of light,
and colored corruscations, occurring spontaneously, are
symptoms of irritation or excitement of some part of the
optic nervous apparatus, cerebral or ocular, from inflam-
matory congestion. As such inflammatory congestion may
end in amaurosis, so the luminous and colored spectra are




































DEFECTIVE PERCEPTION OF COLOR. - 133

appreciated. Thus, while yellow is almost universally re-
cognized, and rarely mistaken for its complementary pur-
ple, red, however glaring, is constantly confounded with
green, very often with black, and for some appears to
have absolutely no existence. Blue, when pure, is usually
detected pretty readily, and also yellow, as above men-
tioned ; yet their combination, green, is one of the greatest
stumbling-blocks to the color-blind.

“The third variety, where all objects are to the eye mere
light and shade, and where absolutely no difference be-
tween colors can be detected, is extremely rare, and no
instance appears to have come under the observation of
the author. One, however, which he describes, is a near
approach, viz., of the physician (Case VIIL) who con-
founds all colors equally by daylight, though by gaslight
and transmitted light he is able to sort them rightly.

“The disadvantages of this defect, even in its slightest
degree, we hold to be something positive, and worthy of
consideration. It is surely a misfortune to miss one of
the purest and seldomest-abused pleasures which God has
given us: but independently of that, it obviously renders
a man less fit for a great number of positions in life to
which inclination and circumstances might otherwise lead
him. Mourning warehouses are, doubtless, a great re-
source for the unfortunate attendant, who matches red
with black—but what is to happen to the house-painter
accustomed to have his colors mixed by his wife, when he
becomes a widower! We have ourselves interceded for a
country carpenter who painted half a railing leaden-grey
to match a green, and saved him from losing his job as
well as his paint; and how a barrister would annihilate
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crossing another’s bows, the foremast light goes for no-
thing, and the steersman of the latter is expected to know
by the color which side of the crossing vessel is towards
him, and consequently if it is going to his right or his left
—and on a dark night has no other guide whether he
should port or starbord his helm. A similar principle is
applied, both by night and day, in railway signals.

“The number of the color-blind is larger than has been
generally supposed. From a table exhibiting the results of
the examination of 1154 persons of various classes, at Edin-
burgh, in 1852-53, it may be inferred that in the northern
metropolis 56 per cent. (or more than 1 in 18) are thus
defective. Of this 5:6 per cent., 1.8 per cent. (or 1 in 55)
confound red with green; 1-6 per cent. (1in 60) confound
brown with green; 2-2 per cent. (or 1 in 46) confound
blue with green. Dr. Wilson remarks, that the distribu-
tion of these numbers among different classes of the popu-
lation is ‘most capricious,” and makes no attempt to trace
it as peculiar to any.

¢ As to the influence of sex, Dr. Wilson’s researches, both
the earlier series included in the body of the work, and
latter contained in the appendix, show that color-blind-
ness is much rarer among females than males. He does
not, however, give numbers, but proposes the subject as
one open to inquiry by teachers of schools, medical in-
spectors of factories, &e.

«The thirty-four pages devoted by the author to the dis-
cussion of the theories of this defect are inconclusive, and,
from the very fact of their inconclusiveness, will not bear
condensation. All that he deems himself entitled to affirm
is, that in the color-blind ‘the cerebro-retinal apparatus

10%*






DEFECTIVE PERCEPTION OF COLOR. 115

color-blindness was permanent, and assumed all the inten-
sity and usual symptoms of the congenital origin.

“The colors most generally confounded were, red and
brown with green, and pink with blue. Yellow and blue
were the colors most readily recognized.

“The affection appears to have been, in most cases, con-
genital, and incurable.

“The cure of color-blindness by any physical agents
seems hopeless; and, according to Dr. Wilson’s experience,
education seems to do but very little towards removing the
defect from the body or the mind, whichever it is situated
in. No case is on record among the many highly edu-
cated persons who have thus suffered, of any body in-
venting a means of improving their power of chromatic
diagnosis.

¢There are, however, some methods of alleviating or cor-
recting the false judgments which the imperfect sense is
led into. One is the comparison of doubtful with known
colors, by carrying about a chromatic scale, accurately
tinted and named. This, however, is available only to
a limited extent—that is, as far as the colors of the scale
itself can be distinguished. Another is the employment
of touch, to distinguish the alterations in texture made by
different dye-stuffs. This may be of some use to clothiers, .
weavers, &c., who have a limited number of goods to
arrange, but would not assist a customer in purchasing
unknown articles. Perhaps to painters the sense of smell,
higher educated than is usual, might be a help, and would
not be open to the obvious objection lying against the
employment of the taste.

¢ A more important suggestion, which we owe to Dr. Wil-












FIXED MUSC.E. 119

operate as a cause. I have met with two cases apparently
arising from exposure of the eyes to naphtha vapor.

Congenital night-blindness sometimes affects more than
one member of the same family. A most remarkable his-
tory of night-blindness, hereditary in one family for two
centuries, has been recorded.

Under proper treatment, the prognosis, in cases of the
occasional form of the complaint, may be always favorable.
The duration of the disease is generally from two weeks to
three or six months. If, however, it be neglected or
mistreated, vision may become imperfect in the daytime
as well as at night.

Buropeans who have been once affected with night-blind-
ness are particularly liable to a recurrence of the complaint
as long as they remain in tropical climates.

Fized Muscee.

These appearances never change their position, either in
regard to each other or to the optic axis.

Fixed muscee vary in number, size, and form. At first
semi-transparent, they afterwards become black, or at least
dark. They appear in reading like blotches on the paper;
but when the eyes are directed to a distant object, they
appear so large that they cover it perhaps. Fixed muscw
are most distinct in the light; in darkness they are either
not seen, or seen as luminous appearances. If confined to
one eye, they are most distinct when the other eye is closed.

Fixed muscze are owing to insensible spots of the retina.
The centre of the retina is sometimes the part affected, and
the appearance seen is that of a dark spot in the middle of
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AMAUROSIS. 123

The causes to which congestive amaurosis is owing, are
very various. Exposure of the eyes to strong heat and
light, in those who work before large fires, &c. Over-ex-
ertion of the sight. Forced exertions of the body while
stooping the head, especially in plethorie or drunken per-
sons. Pregnancy. Sudden suppression of discharges—the
menstrual, perspiratory, hemorrhoidal, purulent, &c. Irri-
tation of the liver, stomach, and bowels, as in indigestion,
costiveness, or worms. Passions of the mind. Fevers.
Spirit-drinking. Excessive use of tobacco, &e.

Exhaustion of the optic nervous apparatus is often a
mere accompaniment of general nervous exhaustion, arising
from great loss of blood, or excessive discharge of secretions,
as in protracted suckling, venereal excesses, or arising from
grief and other depressing passions—from low nervous
fevers, fright, &e.

The cases of amaurosis which arise from super-excitation
occasioned by sudden strong impressions on the retina,
such as an intense glare of light falling on the eye, con-
cussion of the eyeball, or a stroke of lightning, and also
those arising from overplying vision, appear to partake of
the nature partly of nervous exhaustion, and partly of
congestion. For example, the spot of the retina acted on
by a sudden glare of light, or by smart concussion from a
blow, is at once rendered insensible, and the result is a
fixed musca, which may ultimately go away or remain ; or
the whole retina may become insensible, though this more
generally takes place slowly, as a consequence of superven-
ing congestion or inflammation.

Of the cases depending on pressure, the amaurosis is, in
some, but a secondary consideration, more grave symptoms
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equally hopeless conditions of structure essential to vision
may exist, without any alteration being produced in the
outward appearance of the eye.”*

The Ophthalmoscope I prefer and use, is the one usu-
ally attributed to dAnagnostakis, a Greek physician, but
which was introduced by the celebrated Graefe, of Berlin,
who had shown it to his Greek friend when visiting that
city. It is a single slightly concave mirror, with a hole
drilled through its centre, and of about five inches circum-
ference ; it is fixed in a handle and is generally used with
a small hand lens, interposed to act as a magnifier, unless
the physician is myopic. To use it, the patient should be
seated by a table in a dark room, with a lighted lamp or
gas burner, stationéd near his ear, and his eye dilated by
belladonna or atropia. The observer must now seat himself
before the patient, and so place the mirror that the light is
thrown into the patient’s eye, at the same time looking
through the small central opening. As soon as the eye is
illumed, which is known by a reddish color in the interior,
the observer brings near to the patient’s eye, a convex
lens which converges the rays of light, that by the addi-
tional refraction they undergo, on entering the eye they
quickly come to a focus, cross, and fall in a state of great
dissipation on the retina, so that it is extensively illumi-
nated. On withdrawing the lens gradually, the reflection
grows smaller, until it becomes oblong and very brilliant.
In this manner or modified, according to circumstances,
any change in the transparent structure and retina are to
be carefully noticed, and the true focus obtained, which no

# A Guoideto Diseases of the Eye. By James Dixon: London, 1855. p. 7.
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DIPLOPY OR DOUBLE VISION WITH TWO EYES. 131

either of the perspectives, in full relieve or intaglio, as the
case may be.

The stereoscope shows this.

The stereoscope, it may here be observed, also shows how
vain it is for a painter to attempt to represent objects in
full relief or intaglio, as seen with the two eyes. All that
can be really and naturally represented, by painting on a
plain surface, is merely the appearance of relief or intaglio
as seen when one eye only is used. This explains why it
is that, in looking at pictures, we see them to greater
advantage when one eye is closed; in fact, when we use
both eyes, the appearance of relief, even as perceptible to
one eye, is in a great measure destroyed.

The faculty of perceiving the three dimensions of spaces
by the two eyes, implies the faculty of recognizing the
distance and position of near objects by the same means.

Diplopy or double vision with two Eyes.

It is to be observed that double vision with two eyes is
altogether different in its nature from the double or mani-
fold vision with a single eye above considered, the latter
being owing to irregular refraction. A case of double vision
with two eyes is at once distinguished by closing one eye,
when objects will be seen single.

Double vision with two eyes is the result of loss of the
natural correspondence of the optic axes, the coincidence
of the centres of revolution, and the parallelism of the
vertical and horizontal diameters of the two eyes, the
conditions on which, as above shown, single vision de-
pends. The immediate cause of the derangement alluded
to is, most frequently, paralysis of some one or more of the
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squinting eye becomes straight and capable of being directed
to any object when the other eye is closed ; whilst, in the
latter, it is owing to one eye being fixed more or less im-
movably in one direction, in consequence either of paralysis
of the muscle moving the eyeball in the opposite direction,
or of induration and shortening of the muscle, or the like,
on the side to which the eyeball is turned.

The principal forms of strabismus or squint are the
convergent or inward, and the divergent or outward ; and
of these the former is by far the most common.

The exciting causes to which strabismus is in different
cases attributed, or attributable, are very various. They
are such as the following :—Convulsions during infancy, dif-
ficult teething, hooping-cough, measles, smallpox, worms,
injuries and diseases of the head, fright, anger, injuries,
inflammation, and other discases of the eyes, such as opaci-
ties of the cornea, imitation, and a habit of misdirecting
the eyes.

Most commonly, squinting has its origin in early life;
indeed, many of the diseases just enumerated as exciting
causes of the affection are diseases of early life.

Frequently, no cause at all can be assigned.

In most cases the vision of the squinting eye is imperfect.

Whatever be the remote cause of strabismus, there can
be no doubt that its proximate cause consists in some af-
fection of the muscles of the eyeball. The question which
this conclusion naturally suggests is, what is the nature of
the affection of the museles of the eyeball ¥

The various exciting causes of strabismus which have
been remarked, such as imitation, affections of the mind—
anger, fear, &c.,—disease of the brain, intestinal canal,
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accompaniment, is much dependent on an original delicacy
of constitution of the child, but to a very great degree also
on the diet, regimen, and weather.

Want of mother’s milk during infancy, improper diet
afterwards, impure air, insufficient clothing are some of
the predisposing causes of the complaint, whilst our variable
climate powerfully aids their operation. 'We see the effect
of the weather in the rapid changes this ophthalmia under-
goes when it suddenly becomes either cold and wet, or dry
and warm ; all the symptoms being aggravated in the first
case and ameliorated in the latter.

The first attack of the disease often comes on from the
irritation of teething, after the measles, from cold, &e.

The preservation of the general health, as far as possible,
by simple nourishing diet and comfortable clothing (flannel
next to the skin,) tepid or cold bathing, friction of the
skin, well-ventilated and moderately lichted nursery (the
best-ventilated room in the house should be selected for the
nursery,) and regular exercise in the open air, constitutes
the most important preventive of this ophthalmia.

When the disease has once occurred, and there is a great
tendency to relapse, removal from town to country, or to a
more sheltered situation, or even to a milder climate will
often be advantageous. A dry, warm, inland situation is,
perhaps, preferable to the sea-side, the glare from the sea
being apt to operate unfavorably.

An actual attack of the disease should be most earefully
attended to, as neglect is very apt to lead to great injury
of the eye and sight.

Every new attack renders the eyes useless for a long
time at least, breaking up the health still further, and
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in adults, though more rarely than catarrhal ophthalmia,
and than another inflammation partaking of the characters
of both catarrhal and rheumatie.

Iritis, or inflammation of the Iris.—The causes of iritis
are various; but their effect, if neglected or mistreated, is
closure or obstruction of the pupil, whereby the light being
stopped on its way to the retina, sight is prevented. Ina
large proportion of cases, if not in all, this fatal effect may
be obviated by proper and timely treatment. But in
numerous cases there is neither timely nor proper treatment.
Notwithstanding the pain around the eye which so often
attends the discase, the patient not only does not apply for
assistance sufficiently early to prevent the obstruction of
the pupil, but perhaps uses some irritating eye water which
only makes things worse. It is to be confessed, however,
that in some cases of injured or destroyed sight from this
cause, the medical man has been at fault. He has not
recognized the true nature of the inflammation, but mis-
taking it for an external inflammation, such as catarrhal
ophthalmia, he has merely ordered some stimulating eye-
water, which has only aggravated the inflammation and
hastened it on to its-much to-be-dreaded result of contracted
or closed pupil.

The most common form of acute iritis is that connected
with a rheumatic habit of the system.

The common exciting causes are : injuries; over-exertion
of the sight, which may act as both predisposing and ex-
citing cause ; exposure of the eyes to too strong light and
heat; exposure of the body to cold. Both eyes usually
become affected.

Relapse is very frequent; but the earlier and more com-

13*
























PREVENTION OF CONTAGIOUS OPHTHALMIA. 157

flammation. Such a communication by contact has often
taken place from the use in common of towels, basins, &e.,
and so an ophthalmia has spread from one person to
another. Without actual contact with matter, contamina-
tion of the air, by having matter dissolved in it, is a very
common mode of propagatien. Thus, when large bodies
of people are crowded together, especially in dark, dirty,
damp, ill-drained, and ill-ventilated dwellings, contagious
ophthalmia is apt to break out. Thisis the explanation of
its propagation in armies, schools, workhouses, prisons, &e.
The original cause of this disease was at one time supposed
to be a peculiar contagion, first imported into Europe from
Egypt (hence the epithet Egyptian,) by the English and
French armies. It is now, however, pretty generally con-
ceded, that the disease does not depend on any such pecu-
liar contagion, but that it may arise from occasional atmos-
pherical influences, sometimes in isolated cases, sometimes
epidemically. There are also local influences which render
the disease endemic in many other places besides Egypt.

The disease, in a more or less latent state, is very com-
mon among the lower classes of Irish.

When the disease is prevalent among a number of people
necessarily collected together, the healthy should be im-
mediately separated from the diseased, and the eyes of the
healthy should be inspected daily.

Amongst soldiers, the predisposition is occasioned by
their exposure on guard, their crowding in barracks not
over-clean or well-ventilated, drinking, improper clothing—
especially tight collars and heavy caps.

About twenty years ago the disease was very prevalent
in the Belgian army. By the discharge of the diseased
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a great aptitude for such occupations as employ the eye
and the hand, are far more narrowed in their circle of stu-

dies, and are much more solitary than the blind. No one
has illustrated this so touchingly as Dr. Kitto, in his strik-
ing book on the ¢Lost Senses.” When referring to his
never having heard the voices of his children:

“ If there be any one thing arising out of my condi-
tion, which more than another fills my heart with grief, 1t
is this; to see their blessed lips in motion, and to hear
them nct; and to witness others moved to smiles and
kisses by the sweet peculiarities of infantile speech which
are incommunicable to me, and which pass by me like the
idle wind.”

Dr. George Wilson, of Edinburgh, from whose work on
“The Five Gateways of Knowledge,” the above quotation
is taken, goes on to say, “That Dream Land is a silent land,
and all the dwellers in it are deaf and dumb.” The prin-
cipal of one of the largest Deaf and Dumb Institutions in
the country, in a letter to me when I desired his opinion
in regard to the loss of the eye or the ear, which was the
greater calamity, remarks, “I agree with the author in
giving the preference to the ear over the eye. As to
dream land, I believe the mute exercises the same
machinery for thinking, that he does in his waking hours.

«Tf more or less educated, he thinks by signs and by
letters, if not he thinks as he does when awake, very im-
perfectly, but by the recalled phantoms of things, scenes,
&c., that he has seen.

¢ As to ourselves, we have an idea of sounds when we
do not hear them in our waking moments; we have the
same idea of sounds in our dreams. He thinks all in
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Toynbee's Classification of Diseases of the Ear.

The following are some of the results obtained by Mr.
Joseph Toynbee, of England, who commenced in the year
- 1839, a systematic study of Diseases of the Ear, by careful
dissections, and which now (1857,) amount to 1,659. They
are classified in his descriptive catalogues,™ as follows:

I. Diseased ears of deaf persons, the history of

whose cases are known to him, . 272

II. Diseased ears of deaf persons, the history ﬂf
whose cases are unknown to him, . . 228

III. Diseased ears, to which no history was at-
tached, . : : 1 . 3 . 654
IV. Healthy ears, . _ : Je¥ans . 510
1659

He then briefly states the results to which his careful
and elaborate dissections have led.

I. The discovery of the existence of osseous tumors n
the external meatus and their structure.

IT. The detection of the presence of molluscous tumors
in the external meatus ; a disease which in consequence of
the accompanying discharge of mucus, has hitherto been
confounded with ¢ otorrheea.”

III. The abolition of the terms ¢ otitis and otorrheea,”
and the substitution of names indicating the tissue affect-
ed, and the peculiar nature of the affection.

IV. The discovery of the existence of the dermoid layer
of the membrana tympani which plays so important a part

* A Descriptive Catalogue of the Preparations illustrative of the Diseases of
the Ear, in the Museum of Joseph Toynbee, F. R.S. London. 1857.
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otoscope is a gum elastic tube eighteen inches long, one
end of which is placed in the patient’s ear, and the other
in the ear of the surgeon.

XI. The various diseases which give rise to caries of the
petrous bone, and implicate in their progress the dura
mater, the cerebrum and the cerebellum have been describ-
ed, their nature and extent indicated, and means for their
amelioration suggested.

«Tn conclusion, it has long been the opinion of medical
men, that the successful prosecution of aural surgery was .
opposed by almost insurmountable obstacles. ~Without,
however, attaching any undue weight to the results to which
pathological research has already led, may it not reasonably
be expected that the same energy and patient, persevering
inquiry which have so successfully surmounted obstacles—
surely not less formidable—in other branches of the pro-
fession, will in this also, be rewarded by discoveries calcu-
lated to advance medical science ?”’

The Preservation of the Health of the Ear.

Prevention.—Having in a brief manner spoken of the
nature and causes of deafness, we will pass to the consid-
eration of the prevention.

The neglect of the health of the-ear is one of the most
serious difficulties which we have to contend with, for not-
withstanding its delicate structure and important function,
the most simple rules of prudence in regard to the care of
it, are sadly neglected.

If we would but consider for a moment its delicate
mechanism, the tiny bones which conduct and modify
sound, its almost spider web-like membranes, perilymph,
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as to protect the ears during windy weather, and care
should be taken to protect it during riding in cold and
damp weather in an open carriage.

Secarlet Fever.

According to Mr. Wilde, one of the most careful ob-
servers on this subject, scarlet fever, as manifested by the
extension of the inflammation from the throat to the ear,
is one of the chief causes of deafness; and he censures
physicians for their want of attention to the state of the
ear in scarlet fever, neglecting the application of remedies
for a disease which is, even in the unhealthy condition
which the patient usually is at the moment, amenable to
treatment, and the omission of which has, in numbers of
instances, led to permanent deafness, and when the patient
is young, to consequent muteism. ¢ That I am,” he ob-
serves, ‘‘ not overstating the case, may be learned by any
person who will examine the records of our deaf and dumb
institutions, or inquire into the causes of acquired mute-
ism. Thus, from the latest Continental table, that pub-
lished by the Belgian government in 1847,* we learn that
of 1,892 cases of acquired muteism from all causes, 216
were from scarlatina, 80 from measles, and 28 from small-
pox. From the American tables, out of 86 cases of non-
congenital muteism, as many as 41-were from scarlatina;}
and according to the investigations of the Census Com-
mission] in Ireland, in 394 cases of specified causes of
acquired muteism, in thirty-five instances it arose from

#* Bee Dr. Lauveur's Investigation.
1 American Annals of the Deaf and Dumb.
1 See Report of Irish Census Commission.
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is introduced, and wax which is very adherent is broken
up and removed. As the skin of the walls of the meatus
is red and abraded, three leeches are directed behind the
ear, and a wash of plumbi acetat. gr. v to £3j of water, to
be dropped into the ear every night uutil all pain is gone.

24th.—On examination by speculum auris, we find that
all the wax has been removed, and the inflammation is
almost gone : hearing much improved. Discharged.

August 21, 1858.—Rebecca Dempsey, aged forty years,
has suffered from deafness with pain and tinnitus aurium
for several months; she thinks it was the result of sleeping
opposite an open window. On careful occular inspection
of the ears, nothing definite could be seen, but by the use
of Wilde's speculum auris, the right ear was found filled up
with a brownish mass of soft wax, not adhering to the mem-
brana tympani, except in the middle, as if it had become
somewhat loose on its edges. By introducing a currette all
round it, elevating it gradually, the whole mass came out,
which, after the lapse of almost a month, weighed five
grains. Besides cerumen, it consisted of epidermic des-
quamation and hairs. As soon as it was removed, the
patient found that her hearing was improved.

25th.— Hearing still improving. On examination,
found a small, dark portion not removed. Directed oil
to be dropped into the ear, and the resident to syringe
the ear.

29th.—Not so well to-day. Has pain, with some swell-
ing. On examination, slight fullness and inflammation,
from the use of the syringe. Directed cantharidal collo-
dion back of ear, and purgation.

Sept. 8th.—Pain still continued, but is not so severe,
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In infants and young children, on the contrary, the trans-
verse is greater than the vertical diameter, so that an
instrument must be introduced accordingly.

The fifth consideration is, that the membrana tympani
being inclined from above downwards, and from without
inwards, care must be used so as not to force the foreign
body into the angle which is formed at the internal ex-
tremity of the canal.

Sixthly. When instruments are to be used, the best form
are those that are thin and delicate—steel-wire, curved and
straight, and reduced to the proper size for the ear; this
is to be passed, when flat or straight, to a point beyond
the foreign body, and then it is to be turned so as to make
a hook of it, and it will, in most cases, answer very well;
or, in some instances, if the body is rough, it can be seized
by Fabrezi’s Forceps, or those of Mr. Wilde, or by the use
of the Ear Curette, or a silver wire.

The last and most important consideration is, that we
must never in any of these cases employ much force;
every thing must be done with the greatest regard to
ultimate results, so as not to do more mischief with our
instruments than would have happened if after careful and
delicate manipulation, we should have to let the foreign
body remain.

In the Transactions of the College of Physicians of
Philadelphia, 1858, the following interesting case was
reported :—

“ August 4. Foreign Body in the Ear.—Dr. CORSE read
the following report of a case of this:—

«A little girl, aged seven years, daughter of Simon
King, was brought to my office with something in her ear.
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failure, I ceased my efforts, and directed the parents to
return the next day, to continue the antiphlogistic treat-
ment of the inflamed ear, and do nothing at all to the
other one.

“I was satisfied there was a foreign body, hard and round,
in the ear, which filled the canal, or so nearly filled it that
no forceps I was acquainted with ecould pass down on each
side; it therefore became necessary to adapt some instru-
ment to the case, and I drew a diagram of this instrument,
which Mr. J. H. Gemrig, surgical instrument maker,
Eighth street, below Chestnut, has made for me. It con-
sists of two blades and a fulcrum, the latter being separ-
able from the former. Each blade should be 2§ inches
long, % of an inch wide, and laterally curved so as to
form a segment of a cylinder { of an inch in diameter, in
order that it would apply to the sides of the auditory canal.
The blades should not be more than } of a line in thick-
ness. At first glance, this may seem too thin; but when
the eylindrical shape is remembered, it is easy to perceive
that the strength is thus greatly increased, while the small
space we have to operate in renders a thick blade entirely
useless. There should be a slit in each blade, at the outer
end, # of an inch long, and # a line wide, for the shank of
the button on the fulerum to slide in.. The fulerum must
be adapted so as to be movable, and have a button on each
side adjusted to the slits in the blades, and thus secure
them, as well as operate as a fulerum. It must be % of
an inch in diameter, in order to separate the outer ends of
the blades, and at the same time close the inner ones, and
by this means more effectually clasp the foreign body. The
blades ought to be graduated, in order to know how deep
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Whatever it may be, deaf-mutism is very truly an in-
firmity, as it is an organic imperfection which places those
who are afflicted with it, in a state of inferiority to those
who hear; it is then indispensable to resort to science in
order to repair a misfortune more or less grievous to the
person whom it has befallen. But what is to be done?
Can we cure such defects, or if not, can we improve the
sense of hearing to such a point as to render conversation
possible? If we could resolve this problem, it would in-
deed be a great benefit, and statues should be erected to
the honor of the successful inventor of a method capable
of restoring the unfortunate deaf and dumb to their nor-
mal conditions. Nobody, certainly, need to despair of the
future ; it is not in a century like ours, in which the won-
ders of science are every day discovered, that we should
renounce the hope of rendering so great a service to hu-
manity, but we must acknowledge that, hitherto, all at-
tempts have failed.

My position at the Paris Institution has procured me the
advantage of seeing the operations of a certain number of
pretended curers of deaf-mutism. An English physician,
patronized by two members of the Academy, tried, in my
presence, the experiment of distilled water, containing, ac-
cording to all appearance, a preparation of aconite. He
added to this specific, mechanical excitations of the ear, a
gymnastic of hearing, to the great admiration of many
spectators, who wondered at the auditive vibration caused
by these excitations : but the deaf and dumb children sub-
mitted to these experiments, have not ceased to figure
among the number of the pupils of the Institution, in spite
of the promises of the operator, who was to open to them
the doors of the speaking and hearing world.
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ficial methods? When, with the aid of an acoumeter, we
learn what number of vibrations is wanted to shake less
the ear than the skull of a deaf and dumb person, ought
we to conclude thereby that the articulated voice, or the
musical word, so delicate, so intellectual, will be perceived
by an organ weakened, vicious or dead ? '

It suffices to have studied these little prodigies, to be
convinced that the speaking deaf and dumb do not hear,
but speak by seeing. Those who have no interests to feign,
ingenuously acknowledge that the hand placed before the
mouth of their interlocutor, breaks, in an instant, all com-
munication with him, so that it is always the eye which
substitutes itself for the ear, and causes to the ignorant
spectator, the simple or silly astonishment, the explosion
of which soon takes place. _.

I might say more on the subject of these medical illu-
sions. The love of science and humanity is not always
the noble object a man proposes to obtain. In resorting to
this insatiable desire for curing, which broods in the heart
of the parents of the deaf and dumb child, we find our-
selves in the presence of an active credulity. Magnetizers,
somnambulists, homceopathics, empiricists of every kind,
are eager for this work; the promised, as well as the hoped
for benefit, will make us wait long ; it will not arrive ; but
if the child is intelligent ; if its partial deafness permits it
to utter some words; if its rapid eye learns to read on the
lips of the speaking person, there is enough to satisfy the
lets exacting, and the curers record a new triumph.

Will the rigid appreciator of facts of this kind, be con-
tented with such success? Will the Academy of Medicine
grant its high sanction to such results as these 7 We are


























































































