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HISTORY. 5

obliqui, as performed and recommended by Guerin, Cunier,
Adams and Bonnet.

Rightly did Donders say that this was a sad era in
ophthalmic surgery, illustrating well that the gravest errors
in treatment are mostly due to ignorance of the cause and
pathology of a disease. Mackenzie took such an alarming
view of the prognosis of asthenopia that he says :—

“In many cases it is our duty to declare the disease incurable, and
to explain to the patient and his friends that all that can be done
for it, is as much as possible to save the sight. If the patient is a
young lad bound apprentice to a sedentary trade . . . we must
advise him to turn shop-keeper, or to apply himself to country work ;
if a female occupied constantly in sewing, to engage in household
affairs or any other healthy active employment. Many a poor man
have I told to give up his sedentary trade, and drive a horse and
cart ; while to those in better circumstances, and not far advanced
in life, I have recommended emigration, telling them that though they
never could employ their eyes advantageously in reading and writing,
they might see sufficiently to follow the pastoral pursuits of an
Australian colonist.”!

At last, in 1858, Donders of Utrecht came to the rescue,
and pointed out that the cause of asthenopia was hy-
permetropia,® and in his classical treatise on refraction
published a few years later, he propounded his theory at
considerable length. He says: “I have already asserted
that hypermetropia is usually at the bottom of asthenopia.
The truth of this assertion has been doubted. I now go a
step further, and venture to maintain that in the pure form
of asthenopia, hypermetropia is scarcely ever wan ting,” 3

About the same time V. Graefe drew attention to the
strain of the internal recti, which he called asthenopia

LOp. cit., p. 2s.

? Nederlandsch Tijdschrift voor Geneesk, p. 473.

**The Accommodation and Refraction of the Eye,” New Sydenham
Society, 1864, p. 261.
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OCULAR HEADACIIE, g

Ocular pain, the result of strain, may be limited to one
eye. It is not at all uncommon to find that when one eye
is astigmatic, but takes its share in the ocular work, that it
alone becomes painful after use ; and this is more especially
the case when the astigmatism is of low degree.

Neuralgia.—Supra-orbital neuralgia, or “ brow ague s
superficial pain in the region of distribution of the first
division of the fifth nerve. It is often the result of eye-
strain, especially in neuropathic subjects. It is probably
purely reflex, and is analogous to the intense pain in the
brow experienced by some people on eating ices.

III. OCULAR HEADACHE : Position.—The position
and character of the headache vary. It may simply
amount to a slight aching over the eyes, or at the back
of the orbit ; it may be a frontal headache. Sometimes it
originates, and remains limited, as a vertical or occipital
headache, or the pain may originate in the brows and
pass to the vertex and occiput, and even down the spine.
It may be unilateral, a typical hemicrania, and may be
indistinguishable from a true megrim attack. Most writers
(with the exception of V. Graefe') agree that in ciliary
asthenopia, the pain is generally orbital and frontal, and in
muscular asthenopia, occipital and spinal. Culver suggests .
that temporal headache is due to astigmatism.”

Hewetson relates the case of a lady who suffered severely
with pain at the back of the neck and tenderness of the
spine. She was astigmatic, and was completely cured by
glasses.’

Noyes says that the headache, on first waking in the

' Vide supra.

! American fournal of Oph., vol. vi,, p. 294.

3 % General Neuroses having an Ophthalmic Origin,” B.M.A, Meet-
ing, 1888,






OCULAR HEADACHE. Il

it may be a sharp shooting lancinating pain, that seems to
start from some tender spot in the scalp or forehead. Some
describe the pain as an opening and shutting of the skull,
or as if a nail were being driven into the vertex. The
commonest form of asthenopic headache is a dull pain
over one or both brows.

It is important to remember that the headache of eye-
strain is very often periodic. It does not follow that when
the headache occurs it necessarily implies the presence of
oreater eye fatigue ; the amount of strain may be the same
as when no headache occurred, but the zndividual is in
2 different condition. Some other exhausting element
may be present, such as worry, or the catamenial flow. It
is a common thing to find ladies suffering from headache
during or at the end of the menstrual period, and cause
and effect are naturally linked together in the patient’s
mind, but the real cause may be eyestrain. The following
is a case from my private note-book that will illustrate
this :—

Mrs. V. O., age 31. Has four children. She has complained for
years of periodical headaches ; they appear about once a month and
last sometimes a whole week, and are so severe during part of the
time that she is obliged to keep her bed. She is slightly anzmic,
but otherwise perfectly healthy. She has been thoroughly examined
by a competent gynzcologist, who found no uterine or ovarian
trouble. The catamenia are fairly regular, and the headache generally
follows a period. Innumerable remedies have been tried, without
avail.

Examination of the eyes without atropine revealed no defect, but
under atropine the left eye was shown to be myopic in one meridian
(oblique) to the extent of 1.5 D. The right eye was emmetropic.
The astigmatism was fully corrected, and glasses were given to wear
constantly, with the satisfactory result that her periodical headaches
disappeared. Some time afterwards, thinking that she could discard
her glasses she did so, with the result that the old headaches returned
with all their severity, disappearing again on resuming the consfant
use of the glasses.






OCULAR HEADACHE. 13

Bickerton, of Liverpool, says that out of 1,000 cases of
cefraction he found 277 suffering from headaches.! This
gives a percentage of 27.7. From my own case book I find
that of the patients who suffered from some error of refrac-
tion or mal-adjustment of the eyes, about 30 per cent. com-
plained of headache. Therefore we may assert that in
England between one-fourth and one-third of patients
suffering from refractive or other error of their eyes suffer
from headache.

Atiology and Pathology.—Liveing says that the imme-
diate antecedent of an attack of megrim, a “nerve storm,”
is a condition of unstable equilibrium and gradually accu-
mulating tension in the parts of the nervous system more
immediately concerned, while the paroxysm itself may be
likened to a storm, by which this condition is dispersed and
equilibrium for the time restored.? It is thus very possible
that eyestrain may be just the impetus required to start one
of the attacks—in other words, among the different exciting
causes in different cases of megrim, eyestrain may rank as
one. Most writers agree that the age for megrim is
between puberty and thirty, which is the period during
which asthenopia is very common, But there is no doubt
that many cases that have been considered as true megrim
were nothing more than cases of asthenopia. Liveing
points out?® that Piorry first drew attention to the ophthalmic
theory of migraine. He thought the attack was due in some
cases to prolonged straining of the eyes on small objects or
with bad illumination ; that the morbid action was in the
retina and iris, spreading to the fifth pair of nerves causing
pain, and to the eighth pair and great sympathetic causing

! Lancet, 1887, vol. ii,, p. 303,
** Megrim and Sick Headaches,” 1873, p. 336.
3 Thid., p. 257.






OCULAR HEADACHE, 15

frequently associated with, and probably dependent on,
inequality of the eyes, either in the way of astigmatism,
myopia, or hypermetropia.”"

Liveing says that the “nerve storms” in megrim have
their point of departure or principal focus in the optic
thalami, and that the normal course is from above down-
wards (to the nuclei of the vagus), and from before back-
wards in the sensory tract? This explains the peculiar
visual phenomena such as “teichopsia,” &c, and other
symptoms of “ophthalmic megrim” when the ocular
trouble is the effect; but when it is the ceuse the “point
of departure” must be in the eyes themselves or their con-
nections, and the headaches must be brought about some-
what as follows. The ciliary muscle, or the external
muscles of the eye, or both, are being overtaxed, hence an
excessive supply of blood is passing to them leading to
active, and, if kept up, to passive, congestion, This con-
gestion will not be limited to the muscles in question, but
in time will pass to other parts of the eye, leading to
watery red eyes, or in other words, to chronic conjunc-
tivitis. This congestion will either cause, or make the
muscles prone to, pain, and added to the pain of fatigue,
will account for the feeling of tension or.pain in the eyes
themselves ; and the intimate connection of the nerves sup-
plying these muscles with the fifth pair will cause the
morbid action to spread to these latter nerves, and explain
the frontal headache. Through the connection of the fifth
nerve with the sympathetic, we can understand how this
morbid action can travel to the dura mater, pia mater and
sensory layer of the cortex of the brain; and this action

' % On the Pathology and Treatment of some Forms of Headache,”
St. Bartholomew's Hospital Reporis, vol. xix., p. 336.
* Op, cit., p. 3006,
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can understand that headache should result from vascular
repletion.”! Everyone knows from experience the in-
creased severity of a headache caused by the stooping
position.,

Sometimes the headache in eyestrain is purely refler.

Lauder Brunton says, in writing of the headache caused
by carious teeth, “ The mechanism of the headache here
is that the irritation in a tooth, for example, acting
through the vaso-motor nerves, causes vascular spasm, and
this vascular spasm causes the pain of headache.”? In the
same way the eyestrain may through the sympathetic also
produce the same effect,

Hewetson says sick-headaches “occur in neurotic sub-
jects, the sympathetic system of whose brain is irritated
by the eye attempting to overcome its defect ; this irritation
and pain apparently depresses the individual, and reflects
its influence to the heart and stomach by the pneumo-
gastric nerve,” 3 i

IV. Vertigo and Sickness.—Diplopia is the chief cause
of these symptoms, and consequently it is mostly found in
muscular asthenopia, If the internal recti are subjected
to excessive strain, they will break down from stress of
work, and will relax suddenly or gradually, and their
opponents, the external recti, that have been in a passive
state of tension, actively contract and pull over the eyes
causing diplopia.

Schidtz, of Christiania, writing of the symptoms of
muscular asthenopia, says, “We rarely hear complaints of

L Op. cit., p. 797. * Op. cit.; p. 333
? #“The Relation between Sick-headaches and defective Sight chiefly

resulting from Astigmatism : their pathology and treatment by glasses,”
Medical Times and Gazette, 1885, vol, i., p. 375.

Y Knapp's Arck. of Oph., vol. xix., p-. 176.
2
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Persons who cannot travel during the day with their
backs to the engine or horses can do so with impunity
at night, and hence the cause must be connected with
the passage of objects seen from the carriage window.
Qur forward mode of progression familiarises us with the
passage of objects fowards us, but we are unfamiliar with
the reverse, and this may be the cause of the symptoms.
Again, the vertigo experienced by most people on looking
down from a great height is probably another instance
of this “unfamiliarity.” Looking upwards for a great
distance produces no such effect, because we are perfectly
familiar with the practice ; and sailors and others who are
accustomed to “dizzy” heights can generally look down
with impunity, because the “unfamiliarity” has become
familiar. Priestley Smith has suggested that the presence
of latent deviation of the eyes may account for the giddi-
ness, for the movements of the eyes downwards are usualiy
associated with convergence, and the necessity for parallel
vision may produce diplopia or a tendency to it. Brewer,
in a paper on “ Apparent Movement of Objects associated
with giddiness,”! refers to the giddiness produced by the
eye trying to fix moving objects, as out of a railway
carriage window. He says that if the eyes are not
allowed to follow the moving objects then there is no
giddiness, and if the image falls on the side of the retina
there is no giddiness. He considers the giddiness is due
to secondary apparent after-movements, and is an optical,
and not a muscular, impression. Bain, on the other hand,
considers that vertigo is always a mofor symptom. Ross
says diplopia causes the patient to become “confused on
endeavouring to grasp objects. This constant confusion

——

' Trans. Oph. Sec., vol. ix., p. 176,
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OCULAR HEADACHE., 21

vagus have a connection with the middle lobe of the
cerebellum.” !

Insomnia.—In a paper on “ General Neuroses having
an Ophthalmic Origin,” ? Hewetson, of Leeds, says,
“This particular symptom I observed in many cases the
subjects of astigmatism,” and he mentions a case of a
University man suffering from insomnia; he was astig-
matic, and after the error was corrected the insomnia
disappeared, although he was doing the same amount of
reading.

Ranney ® and Ellis* also cite numerous cases of sleep-
lessness cured by relieving the refractive or muscular
defect of the eyes.

Insomnia is a complaint that may not be volunteered,
but that can be elicited from many patients who are the
subjects of severe asthenopia. The hyperazmia of the brain,
the headaches, and the general low tone of the nervous
system easily explain the phenomenon.

Eyestrain tends to produce or increase myopia.—One effect
of unrelieved eyestrain is to produce increased intraocular
pressure through the congestion of the vessels, and con-
sequent myopia. In a paper on “Some Remarks on
Asthenopia and Changes of Refraction,”® Norris has
drawn attention to this and cited cases.

V. The Relation between Eyestrain and Severe
Neuroses.—At the present day, the universal recognition
of asthenopia as the cause of many troubles, that formerly
were not supposed to be in any way connected with it,

' Op. cit., vol. ii, p. 724.

* Section of Ophthal., Brit. Med. Assoc. Meeting, 1888.
* New York Med. fourn., June 11, 1892.

' Tbid, April 30, 1892.

* Trans. of the American Ophth. Soc., vol. iv., p. 360.
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cholia and other nervous diseases by correcting the ocular
defect, and so removing the eyestrain.!

Colburn ? relates the case of a man, aged 24, who had
been unsuccessfully treated for “petit mal” He had
manifest H =.5 D. and latent H= 42 D. and insufficiency
of the external recti. The latter was overcome by exercise
with prisms, and + 2 D. glasses were ordered for constant
use, with the result that the epilepsy was cured.

At the June meeting of the American Medical Associa-
tion, 1887, Frothingham and others reported cases of
epilepsy cured by the relief of eyestrain. Frothingham's
case was a woman, aged 24, who had suffered from epilepsy
since the age of 11. She was found to have hyperopia
of 2 D, and glasses of + 1.5 D. were given her to wear
constantly, with the result that the seizures were entirely
checked, the cure having lasted two years.?

Fulton reports three cases of chorea in children, confined
to the muscles of the lids and face, caused by strain of
the external muscles of the eye, in which correction of
the refractive trouble, with tenotomy of one or other of the
recti completely relieved the sufferers* Gould has reported
under the heading of “ Reflex Neuroses due to Eyestrain ”
one case of chorea of several years’ duration, one case of
dyspepsia (!) of twenty years’ standing, cured, and a case
of cardiac palpitation relieved by glasses.

On the other hand, Allen Starr, in a paper on “The
Relation between Peripheral Irritation and Nervous Phe-

' Knapp, Arch. of Oph., vol. xvii, p. 105, and New Yord Med.
Sowurnal, June 11 and 18, 1892,

* Knapp, Arch. of Oph., vol. xviii,, p. 118.

¥ Oph. Rev., vol. vi., p. 245.

' American fournal of Oph., vol. vii., p. 26,

8 Knapp, Arch. of Oph., vol. xix., p. 107.







RELATIVE FREQUENCY OF ASTHENOPIA. 25

to the present we have no proof that such diseases as
epilepsy and chorea owe their existence to eyestrain, but
eyestrain, like any other peripheral irritation, such as
indigestion, &c., may start an attack in an epileptic or
choreic patient; and if the eyestrain is removed the peri-
pheral irritation is likewise removed, and the attacks are
more likely to be fewer or milder, or even disappear
altogether.

VI. RELATIVE FREQUENCY OF ASTHENOPIA.—
Eyestrain is chiefly caused by some abnormal condition of
the eyes. What is the proportion of normal vision to
abnormal vision ?

Jackson, of Philadelphia, in a paper on “The Absolute
Static Refraction of the Eye,” reports that out of 4,000
eyes examined during complete paralysis of accommoda-
tion, only 51, Z.e, 1.3 per cent., were normal.

Randall reports an examination of the eyes of 142
medical students, He found only 16 really emmetropic
without the use of a mydriatic, which would probably
have considerably reduced even this low average® Again,
in a paper criticising the wvarious statistics on record,
based on the examination of the refraction in large
schools, &c., numbering 115 separate investigations, and
including 146,522 examinations, he says, “ Emmetropia,
in a mathematically strict sense, has probably no existence.
Approximate emmetropia (Ametropia < =+ .5 D) is in-
frequent in all ages, probably at no epoch exceeding 10
per cent.” 8

Out of a school of 150 children of the average age
of eight years, lately examined by me, I only found one

' Trans. of the American Opk. Soc., vol. v., p. 435.
* American fournal of Oph., vol. viii., P- 4o.
Y American Journal of the Med. Sciences, July, 188s.







RELATIVE FREQUENCY OF ASTHENOPIA. 27

people, The nervo-muscular excitability of the Americans
explains the enormous preponderance of asthenopia in the
United States (see fig. 1, p. 28). Thus we should expect
to find that people with an unstable nervous system, who
are emotional and easily excitable, prone to suffer from
asthenopia if the conditions for it exist, whereas other
individuals in a healthy mental and physical state, although
perhaps suffering from a greater tendency to asthenopia, are
yet able to ward it off. Again, the condition of life is an
important factor ; Burnett says, “ Like nervous prostration,
I think the asthenopia and headaches of heterophoria and
ametropia is a disease developed largely by the American
method of living.”! The individual who lives at high
pressure, as our cousins over the Atlantic do, is a very
likely subject for asthenopia. In these days of telephones
and cables, when our business men do as much work in a
day as our forefathers did in a week, we find an explanation
of the increase of asthenopia with increase of civilisation.

We then see that the symptoms of eyestrain are #ervous
phenomena, naturally most prone to make their appearance
in a #ervous age or in nervous people, and dependent upon
either an abnormal use of, or an abnormal condition of
the eyes.

In a very interesting article on “ Eyesight in Schools,”?
Brudenell Carter published the results of the Philadelphia
committee, who examined carefully the eyes of 2,506
children. Some very interesting statistics were obtained,
showing the relation of asthenopia to the refraction of the
eye. '

Perusal of the fo]lowmg table (fig. I) will show that the

L Trans. Am: (ph. Sac., vol. vi., part 1, p. 221.

* Pamphlet reprinted from Mm’;cm’ Times and Gazetle April 22 and
May 2, 188s.
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DIFFERENTIAL DIAGNOSIS OF ASTHENOFIA. 31

examine into the state of vision and of refraction, and into
the strength of the recti muscles and into the conditions
under which they are called upon to act.”

Day says: “When attacks of vomiting and headache
come on in young persons who strain their eyes, the
symptoms, in some of these cases, are thought to be due
to brain disease, whereas they are really owing to defects
of vision, or errors of refraction, which result in myopia,
hypermetropia or astigmatism.”!

Hence it is most important to thoroughly test the eyes
of all who complain of headaches or any other asthenopic
symptom, and if this were done at first instead of last, as is
so often the case, a large amount of disappointment to the
medical man and the patient would be avoided in many
cases. It is important to remember that the headache
of brain tumours is independent of any visual effort, and
that optic neuritis is to be looked out for as a very
probable association. Frontal or temporal pain, which
may be more of the character of a neuralgia, is often
caused by a decayed tooth. It is possible that eyestrain
may also exist, and we then have the two reflex causes
acting together, the one increasing the effect of the other.
Hence in all cases where correction of the ocular defect
does not yield a satisfactory result, we should have the
teeth overhauled by an experienced dentist.

The diagnosis of the particular variety of asthenopia is
only made by a thorough examination of the refraction and
muscular equilibrium of the eyes. V. Graefe has suggested
the following points as a help in diagnosing convergence
from ciliary strain :(—

(1) The symptoms of muscular asthenopia last longer

' “ Headaches,” 1888, by W, H. Day, M.D., p. 215,
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CILIARY STRAIN IN FMMETROPIA. 37

they read at a distance of 10-12 cms,, although most of them
could see equally well to read at 33 cms.

On examining their class-room I found the cause of this.
It was a long room with windows on one of the long
walls ; the forms were arranged along the other long wall,
and the children faced these windows. The reason given
me for this arrangement was, that the teacher being with
her back to the light opposite the children, and the light
falling full on them, she was thus able to see them and
watch them much better, than if ske had faced the light,
and the children had taken her place. The effect on the
children was, of course, that when they had to read in class,
in order to prevent the dazzling effect of the light stream-
ing into their eyes, the book had to be held up close
to the face, or the head had to stoop to the book.

Children invariably hold their little heads close to the
slate or paper when learning to write, and this bad
position very often becomes a fixed habit.

Priestley Smith, in an article on “ Means for the Pre-
vention of Myopia,” has written at some length on the
subject, and has given some very good illustrations of the
good and bad positions in reading and writing.!

Fuchs also refers to this matter in his book on “The
Causes and Prevention of Blindness.™

This close application of the eyes to the work not only
produces ciliary strain, but also strain of the convergent
muscles (see Part III). Fortunately the young have such
a large range of accommodation and convergence that they

Y Oph. Rev., vol. v., p. 153.
* Oph. Rew., vol. iv,, p. g3.
All those connected with the education of the young should read

Priestley Smith's paper and Cohn’s book on the “Hygiene of the
Eye,” especially the chapter on school desks.
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this in very many cases (more especially if any error of
refraction is present).

Extreme susceptibility to “confusion” in vision is a
well-marked symptom; thus people so affected cannot
travel with their backs to the engine or horses, and he
mentions a case of a highly neurasthenic gentleman, who
could not look at anyone wearing clothes of a pronounced
check pattern, without suffering from eyestrain, manifesting
itself in headache and malaise.!

The eyes easily become inflamed, and ciliary spasm and
blepharo-spasm often appear. The natural result of this
hyper-sensitiveness is early fatigue, and ciliary strain is soon
induced, and accompanying very often we find muscular
and retinal asthenopia. After reading for a short time the
words grow misty and disappear, and after a short rest the
effects of the fatigue vanish, only to reappear when the
accommodation is again used.

Under the heading of “ Neurasthenia,” MacFarlane says
“ the dimness of vision may depend upon errors of refraction
which in health could be oyercome by muscular effort, but
which the exhaustion renders impossible.”?

Weir Mitchell, referring to neurasthenics, says “ fatigue of
vision for near work is a common condition,” and “is apt
to persist long after all other troubles have vanished.”

W. ]. Collins considers the failure of accommodation in
neurasthenics is due to an actual cycloparesis. He says:
“The failure of accommodative power after diphtheria, in
the puerperal state, or in association with miscarriage or
disturbed menstruation, and also that to which I desire to
draw particular attention—the asthenopia of neurasthenics—

' Oph. Rew., vol. iii, p. 10.
? © Insomnia,” by A. W. MacFarlane, M.D., p. 105.
? * Fat and Blood and how to make Them,” 1877, p. 86.
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Constipation, the fruitful source of so many ills may,
unaided, be insufficient to cause eyestrain, but combined
with some other cause may be “the last straw that breaks
the camel’s back.” Chronic constipation causes portal
congestion, and in time general congestion, in which the
eyes partake, and we see every day evidences of it as a
prime cause of general impairment of the health.

Parinaud refers to the “ cephalalgia of adolescence ” occur-
ring between the ages of 15 and 18, and more frequent in
males than females. He says the pain is frontal, sometimes
localised as two painful points at the roots of the eyebrows.
Use of the eyes always intensifies the pain.!

Congenital Deficiency of the Ciliary Muscle.—
Many persons fall short of the accommodative power of
the average emmetrope, and sometimes the only expla-
nation is, that the ciliary muscle is abnormally small.
Theobald, in a paper on “Subnormal Accommodative
Power in Young Personsa not infrequent Cause of Asthen-
opia” says : “ Thereis a condition which might, perhaps, be
termed insufficiency of the ciliary muscles . . . It is
met with not infrequently in different members of the same
family, and is in many instances, no doubt, an Zn/erited or
congenital defect.’* '

V. REFLEX ASTHENOPIA.—This is an eyestrain

occurring in persons suffering from trouble, which indirectly
affects the eyes, such as carious teeth, mental worry, uterine
or sexual disorders. Jonathan Hutchinson, in a lecture
delivered at Moorfields, in 1876, on the “ Influence of the
Sexual System on Diseases of the Eye,” relates the case of
a gentleman who suffered from accommodative asthenopia,

Y Oph. Rev., vol. vii., p. 26.
* Trans. Am. Oph. Soc., vol. vi., part i, p. 127.
? R.L.O.H. Reports, vol. ix., p. 1.
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TREATMENT. 45

dealing with nervous or stupid children, and of course it is
most valuable in amblyopia or lessened visual acuteness in
an eye. While in the dark room we take the opportunity
of examining the eyes with the ophthalmoscope and noting
any abnormality. If we are using a refraction ophthal-
moscope we can corroborate our “keratoscopic ” examina-
tion. Armed with this knowledge we again examine our
patient before the test types, and note the vision and the
glass required, if necessary, to improve it.

In patients over forty, as very little, if any spasm is present,
we may dispense with a mydriatic, in fact it is best to do so
because of the tendency to glaucoma that may be pro-
duced. In such case if we employ the “shadow test” we
must direct the patient to gaze into distance, so as to ensure
as much relaxation of the accommodation as possible.

Having satisfied ourselves that no error of refraction
exists, and that we are dealing with an emmetrope, we find
out the patient’s habits or work. If our patient is a student or
engaged in literary or other work that entails close applica-
tion for many hours a day, and is free to regulate his work,
we should advise working for shorter periods and with longer
intervals of rest than he has been accustomed to. By day-
light working with the window at his side, preferably the left,
and at night using a lamp (which throws a good even
white light on his work) with a green shade lined with
white, so adjusted that no light from the lamp reaches the
eyes directly. How often one finds students, by neglecting
these details, impairing their health and breaking down at
their examinations. The maximum time of close applica-
tion to near work ought not to exceed eight hours a day.

If a student or literary man were to regulate his work
thus :—
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more important now in these days of universal education
than it ever was, and if this matter is not attended to, we
shall run the danger of becoming a nation of myopes like
the Germans. The school-room should be lofty and large,
and have large high windows on one wall. The seats and
desks should be arranged in rows so that the pupils sit with
the windows on their left. It is impossible of course to suit
each pupil with seat and desk, but as most children of the
same age are of the same height while sitting, and in the
same class, the height of the desk from the seat should
increase gradually with the classes, the highest class having
the highest desks.

Priestley Smith has devised a “ hygienic desk ” and a table
of the different sizes to suit all requirements, this table he
has adapted and altered from one suggested by Snellen.!

If we have'a uniform sized seat and desk for the whole
school (which often happens), the youngest pupils are too
near their work, and the oldest are too far away and have
to stoop. When sitting at the desk, which should have
a slight slope, the height of the seat should be such that the
pupil can keep almost erect, and yet write comfortably at
the same time.

School books should be printed in a good type, uncramped.
The printing of this book may be taken as a very fair
sample of what the type of school books should be —of course
the books for very young children must be printed in larger
type.

Webster Fox in a paper on “ Eyesight, its care during
infancy and youth,” has given ten rules to be observed
for the preservation of vision.

' Oph. Rev., vol. v., p. 160.
* See “The Hygiene of The Eye,” by Cohn, chapter xi., and “ The
Causes and Prevention of Blindness,” by Fuchs, section iii,






TREATMENT. 49

the smoke, and this temporary irritation may lead to per-
manent trouble in the shape of conjunctivitis, which would
of course, render the eyes more liable to strain. All those,
therefore, that have a tendency to eyestrain, should avoid
smoking while at work ; and if eyestrain is present, smoking
indoors should be forbidden, and it might even be necessary -
to forbid it altogether until the eyes have quite recovered.

Those who have lost accommodative power by the drain
on the system produced by a long illness or lactation, &c.,
should be given some form of tonic, such as iron and
strychnia, Parrish’s Food, Syrup of the Hypophosphites or
Easton’s Syrup, &c., and at the same time, they should be
told to gradually and systematically exercise their ciliary
muscle. Complete rest to the accommodation is a mistake,
because through lack of sufficient exercise, the muscle will
tend to become weaker still.

The weakened muscle should be carefully strengthened,
by allowing the patient to read only for a prescribed time
each day, which time is gradually, and, in some cases very
gradually, increased until the cure is effected. This treat-
ment was first advocated by Dyer, of Pittsburg, and is called
“dyerising” in the United States. The patient may also
carry about with him a concave glass, of say 8 D, and, at
intervals during the day, look through this at distant objects
(Collins). Most strict injunctions should be given that,
except during the time that the eyes are being thus exer-
cised, they should not be used for any other near work.
The best plan is to direct the patient to begin by reading
for five minutes three times a day, and when this can be
done without any sign of fatigue, the time may be increased
by a minute each day, until the patient can read for a
quarter-of-an-hour three times a day without fatigue, this
should be continued for a week, and then the time gradually

4






CILIARY STRAIN IN AMETROPIA. Bl

Neuropathic Astienopia.— Lactation.

Mrs. R, R., aged 34, has had six children, the last, eighteen months

ago. She has suckled the child all this time.
She says she sees all right “about,” but if she takes up a book to
read or something to sew, * everything goes into one.” She does not

see double.
If she tries to read or sew she gets a bad headache. The pain is

mostly occipital, and very often ocular.
E{f} =&+ .50 = Hm. P = 33cms. ..a=3.5D.
At her age her amplitude of accommodation should be 5.5 D (see

page 50).
Advised to wean the child, and ordered to wear glasses +1 D for

near work until stronger.

VII. CILIARY STRAIN IN AMETROPIA.—This is the

Accommodative Asthenopia of most writers, and is due to
fatigue of the ciliary muscle through its attempt to overcome
some error of refraction, by causing the lens to assume such
form, that the image of an object shall be focussed on the
retina. ;
Donders taught that the hypermetropic structure of the
eye was, almost without exception, the only cause of accom-
modative asthenopia or ciliary strain, but we shall see that
astigmatism may also be a cause from unequal demand in
the one eye, or anisometropia from unequal demand in the
two eyes,and finally presbyopia from the diminished power
of accommodation, owing to the lessened elasticity of the
lens. The symptoms of ciliary strain are in many cases
due to the altered relations between the efforts of accom-
modation and convergence, the former being used in excess
of the latter.

It is hardly necessary to point out that if the various
conditions exist, which we have seen may give rise to
asthenopia in the emmetropic eye, all the more likely are
we to find strain present in the ametropic eye,
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metropia, the patient’s near point is so far that the above
tests cannot be employed, we place up in front of the eye
such a convex glass that will bring the punctum proximum
(P) closer and enable him to read J1, or see the words, &c.,
in the frame, such glass to be, of course, deducted after-
wards. Thus, supposing a person with + 2 can bring the
test object up to 23 cms. and no nearer, we read off on the
other side of the tape 4 D, and we substract the + 2 from
this which gives us p = 2 D, that is, P is 50 centimetres
off ; if he is an emmetropic presbyope, this represents his
amplitude of accommodation ; but if, say, he is hyperopic
to the extent of 6 D, thena = 2 + 6
=8D

or suppose the patient being hyperopic and presbyopic,
requires + 5 D to read at 33 cms. If his hyperopia = 6 D,
then = prLiT

=@ —05) 40

=D

We may find the amplitude of accommaodation another way.

First we ascertain the static refraction ; if the patient is emmetropic
we put up before the eyes concave glasses, and the strongest concave
glass he can see with at a distance, distinctly represents his amplitude
of accommodation. Thus if — g9 D is the strongest glass he can bear,
he has g D amplitude of accommodation. If he is myopic we proceed
in the same way but deduct the amount of myopia. Thus if — g is the
strongest concave that can be borne and the myopia amounts to
2D, 9—2 = 7 = amplitude of accommodation. In hyperopia we add
the number of the strongest concave glass to the amount of hyperopia.
Thus if with — 8 D he can see distance distinctly and his hyperopia is
21,8 + 2=10=amplitude of accommodation, In cases where a hyper-
ope can stand no concave glass we must find the weakes? convex glass
with which he can see well at a distance, and the difference between that
and the total hyperopia gives the amplitude of accommodation, for if the
strongest concave glass gives the refraction of the eye when at rest, the
weakest convex glass will give the maximum refraction obtained by
accommodation. This method, though apparently so simple, has draw-
backs. The retinal image is very small, and so visual acuteness suffers
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INFLUENCE OF AGE UPON THE ACCOMMODATION. 63

@mic”; as this is commonly the age of presbyopia, it
is possible that many ©climacteric” headaches are the
result of eyestrain, through the presbyope overtaxing her
weakened accommodative power. Again, although the
headache may not be actually caused by the eyestrain, the
latter may start an attack in one predisposed.

Treatment of Presbyopia.—Two classes of patients come
to us for treatment under this heading ; one class, mostly
hospital patients, simply request glasses for reading (many
of these have been to various opticians and been unsuited,
and we very often find them suffering from incipient
cataract); the other class come complaining of some symp-
tom of asthenopia, and they may, or may not, be aware that
they require glasses.

A mydriatic is not necessary (except in isolated cases
where our results are unsatisfactory, and we wish to
thoroughly examine the lens for cataract), ciliary spasm is
very unlikely to be present, and latent hyperopia, if it has
been present is becoming, or has become, manifest, and we
avoid the danger of glaucoma, which has sometimes been
traced to the employment of atropine.

We first test the patient’s distant vision, and then find his
near point of distinct vision, and also ascertain from him
his usual or most comfortable distance for reading or work-
ing at.

Suppose his distant vision is normal, and his punctum
proximum is 28 cms,, and the distance he wishes to read at
is 33 cms. ; he complains, we will say, of symptoms of eye-
strain, how can we relieve him ?

His amplitude of accommodation is % = 3.5 D. Now,
to avoid fatigue, he must not use the whole of this, but

' Op. cit., p. 251
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There are three causes of hyperopia—
1.—Axial hyperopia. This is the most usual form it is
due to the shortening of the antero-posterior axis, the

F1G, &.

f-ahm'.'mgl parallel rays focussed on the retina in Emmetropia (E), behind the
retina in Hyperopia (I1), and in front of the retina in Myopia (M).

dioptric system being as powerful as in an emmetropic eye.,
Lhis is owing to an arrest of growth of the eye and is very
often associated with the arrest of growth of the bony parts
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surrounding ; thus, the face of a hyperope often shows a
want of relief.

2.—Curvature hyperopia, due to a lack of convexity of
the refractive surfaces. This is the form in hyperopic
astigmatism ; and

3.—Hyperopia from a change in the index of refraction,
due to decrease in that of the aqueous humour and lens,
and increase in that of the vitreous humour.

Axial hyperopia is far the commonest, so that we may

say generally, that a hyperopic eye is a flat eye.

FIG. 7.

Showing the punctum remotum of a hyperopic eye.

The hyperope, to remedy his defect, must accommodate
for distance, as well as for near objects, and this explains at
once, the reason why eyestrain is so commonly met with, in
persons suffering from this defect.

Qut of a total of 2,316 patients who have come under my
care, suffering from some error of refraction, no less than
¢ 18 were hyperopic, and a very large percentage of these
suffered from eyestrain, Selecting the private cases (where
full notes were taken), 39 per cent, of hyperopes suffered

from eyestrain (see page 29),
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The emmetrope’s ciliary muscle is at rest when he is look-
ing at anything beyond twenty feet, but the hyperope’s eye
is never at rest if he attempts to see distinctly ; and, more-
over, when he wishes to look at a near object, he starts with
a deficit, which deficit is the amount of accommodation he
required for distant vision, Thus, a hyperope of four diop-
tres with five dioptres of accommodation, can focus distant
objects clearly, but then he has only one dioptre left for
near vision, this will only bring his near point to one metre
from the eyes. Again, take a hyperope of two dioptres
with five dioptres of accommodation, he only has three

Fic, 8.

Showing parallel rays focussed on the retina of a hyperopic eys by means
of a convex lens.

dioptres available for accommodation of near objects, this
brings his near point to 33 cms., but he is using the whole
of his accommodative power for this, and it is impossible
for him to do this for long, without fatigue, and so we oet all
the symptoms of eyestrain.

The want of harmony between the accommodative and
convergence efforts, is another cause of eyestrain in
hyperopia.
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naturally before this final result is reached the struggle
must cause strain.

A hyperope of high degree is very badly off, for he
cannot obtain clear images by any contrivance; he thus
avoids accommodative asthenopia, but runs the risk of
suffering from muscular asthenopia (convergence strain),
through approaching his eyes too near to his work, in
order to obtain large retinal images.

The hyperopia which is at once recognized, the patient
at once confessing to improved vision with a convex glass,
is called manifest; this manifest hyperopia (Hm) is
expressed in amount by the sfrongest convex glass the
patient can take; for instance a patient sees & but with
+ 1 D. up in front of the eye ¢, and + 1.5 D. makes the
letters hazy, then 4 1 D. = Hm. The latent hyperopia is
the additional hyperopia, which shows itself when the ac-
commodation has been relaxed with atropine. If the patient
quoted above, when under atropine, sees & only when + 3 D.
is put up, in his case 4 2 D.represents the latent hyperopia,
HI, the total hyperopia, Ht, being the sum of Hm and HIL
Hm +4 HI = Ht. Donders further divides Hm into

(1) Absolute hyperopia, when, with the strongest conver-
gence of visual lines, accommodation for parallel or
converging rays cannot be attained, the focus always lying
behind the retina, and a convex glass always being required
for distant vision. -

(2) Relative hyperopia, when parallel rays can be brought
to a focus on the retina by accommodation and convergence,
the latter being in excess of the amount of convergence
required. To accommodate for a near point the patient
must converge to a point-still nearer, z¢., to see clearly at 22

cms. he must converge, say, for 12 cms., in other words he
squints,
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often show themselves in the eye and its appendages, such
as conjunctivitis and blepharitis,and lead the patient to the
eye surgeon, but even he may miss the true cause, unless he
makes it a rule (which he ought to) to examine the eye
under atropine of all young people (and this is essentially
a disease of the young) suffering from chronic inflammation
of the lids or conjunctiva.

The facultative hyperopia of the young becomes in
middle life relative, and after 50, absolute, so that although
it is quite possible to suffer from facultative Hm, and pass
through youth without any symptoms of eyestrain, sooner
or later they will appear. Good health, plenty of outdoor
exercise and not too much application to books, will ward
off eyestrain for a long time, but in these days of examina-
tions, the day must surely come, when the young student
must “cram,” when he must read four or five hours a
day by artificial light, when he must put in more work
and take less play—in other words, when he must use
his muscles of accommodation for a much longer time.
And now, after a few hours’ reading, his head aches, his
eyes pain, and the type runs together. Of course many
such cases may occur from simple overwork in emme-
tropes, but I am confident that many a young man has
broken down reading for his “ Tripos” simply because he
was hyperopic and had overstrained his eyes. I have
known several men suffer from eyestrain for the first time .
through taking up German or Hebrew ; the fine strokes
that have to be recognised in order to distinguish the
different letters (especially is t¢his so in Hebrew), put an
extra strain on the accommodation, and if the eye starts
with a deficit, as it does in hyperopia, eyestrain is sure to
ensue and we get all its attendant symptoms,

If symptoms of eyestrain occur amongst the upper
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rule in such cases, to give the whole correction after
deducting 1 D, for the atropine, and the results have been
perfectly satisfactory. Of course, at first, the patient is sure
to complain of the glasses, but, by the rigid use of them,
taking care that they shall be circular, so that he cannot
look over them, the eyes will soon conform to the altered
conditions, and the patient will probably return in a couple
of months perfectly satisfied.

This plan when adopted with those that have developed
internal strabismus has often the happiest results, for we
may cure the squint without resorting to an operation.

Lang and Barrett have shown, that the spectacle treat-
ment completely and rapidly cures 10 per cent. of convergent
strabismus, and as long as the glass is worn 33 per cent.,
and the effect is in direct ratio to the youth of the patients.!
Moreover, these are the hyperopes who can most readily be
made practically “emmetropic” and therefore get the
greatest gain from the glasses; for their very defect, the
squint, shows that they have been unable to dissociate their
accommodation and convergence. It is this habit of using
their accommodation in excess, which prevents many hy-
peropes from taking full correction. They cannot unlearn
the habit, and naturally the older the patient the more
probability is there of this being the case. In such cases
we must commence with a much weaker convex glass, and
we must hope to be able to increase it later. We must treat
every case on its own merits; when the amplitude of
accommodation is great, the patient will probably prefer a
weaker glass than we wish to give, and vice versd. When
the hyperopia is slight, the vision good, and no symptoms
of strain are present, we should abstain from ordering any
glass.

'R, L. 0. H. Reports, vol, xii., p. 15.
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requires spherical glasses to correct hyperopia, myopia, or
presbyopia, such glasses should be ordered according to
the plane already described.

XII. ANISOMETROPIA—("A, privative, {gos, equal,
pérpov, measure, dyr, eye) is a condition in which the re-
fraction of the two eyes is different.

Every possible combination may exist. When one eye
is astigmatic and the other hyperopic or myopic, the
astigmatic eye has generally the same form of ametropia as
the non-astigmatic eye.

Except when it is the consequence of an operation, loss
of lens, &c., anisometropia may be regarded as congenital,
and attributable to the unequal development of the eyes
(Landolt). The difference in the refraction of the two eyes
may be very great—I have seen a difference of ten dioptres.

If we except cases showing only a difference of half
a dioptre between the two eyes, anisometropia is not com-
mon. It is chiefly met with in astigmatism. It has been
suggested, that when the refraction of the eyes is different
in kind, ze., when one eye is hyperopic and the other
is myopic or emmetropic, the term antimetropia should be
used, but it has not been universally adopted.

There are three varieties of anisometvopia :—

1. Simultaneous binocular vision exists.

2. The eyes are used alternately.

3. One of the eyes is permanently excluded.

1. Stmultaneons binocular wvision—We must first prove
that binocular vision exists. This we can do by means of

a prism, base up before one eye, or better still, by means of
Snellen's coloured glasses.

When at Utrecht in 1880 I was particularly struck by the ease and
certainty with which this apparatus revealed the non-use of one eye,
and, with Professor Snellen’s permission, I introduced it at Moorfields.
It 1s now so well known that a full description i1s hardly necessary. It
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106 EYESTRAIN.

Awmplitude of Convergence—We use the same formula as
that used in estimating the amplitude of accommodation,
viz, :

F1G. 12 (after Nagel and Landolt).

Where A is the amplitude or range of convergence, P is
the punctum proximum, and R the punctum remotum of
convergence. If we express the equation in metre angles,
we have: “p” representing the maximum and “r” the

minimum of convergence.
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CONVERGENCE. [11

to fix the upper arrow—or better, the fine print just below
#__and if there is no latent deviation the two arrows are in
a vertical line ; but if the lower arrow points to the left (red
side) of the upper arrow, there is latent divergence, and if
to the right (black side), latent convergence for 2 metre,
the amount of deviation being read off on the scale.
Maddox! maintains as a result of his experiments that
in near binocular vision there is always relative divergence,
that is, convergence always lags behind accommodation ;
and he says the convergence is composed of three factors :

FiG. 14 (Maddox).

(1) “initial convergence ” (this of course only exists when
there is latent convergence) due to the relaxation of the
external recti which are maintaining parallelism, p p (fig.
14), and the eyes assuming their position of rest 1i; (2)
accommodative convergence, z.e., the amount of convergence
which is called forth by the accommodative effort which
brings the axes to a a; and lastly (3), the “ fusion supple-
ment ” which is the result of the desire for single vision,

L Oph. Rev., vol. v, p. 345












MUSCULAR INSUFFICIENCY. I15

converge to 3m.a. If the association between accommoda-
tion and convergence were absolute, he would either have
to converge to 6 ma., and consequently squint, and thus
lose binocular vision, or he can keep binocular vision on the
condition that he does not accommodate for this near point ;
in other words, he has the choice between distinct vision
and binocular vision—he cannot have both, A large
number of hyperopes dissociate these two efforts, and
can by practice and “nerve education ” accommodate in
excess of their convergence (see page 70).

The same necessity for dissociation between convergence
and accommodation occurs in myopia. A myope of 3 D.
can see an object 33 cms. off without any accommodation,
but he must converge to the extent of 3 ma. Thus he uses
his conwvergence in excess of his accommodation.

An individual whose ametropia is undoubtedly inherited,
is less likely to be unfavourably situated in the association
of his accommodative and convergent efforts, than one in
whom the error of refraction is more distinctly accidental,
and when changes take place in the refraction, the more
rapid these changes, the less easy will be the corresponding
adaptation (Berry).

The difference in the power to dissociate these two efforts,
is the explanation of the well-known fact, that of two indi-
viduals having the same refractive defect, one will squint
and the other not.

IV. MUSCULAR INSUFFICENCY—We have seen
that in ideal binocular vision the visual axes are parallel
when the eyes are at rest, E R (fig. 16, A), and that when
the eyes accommodate for a point P, both eyes converge
to that point, and that in normal vision, if we destroy the
possibility of fusion, that convergence lags behind accom-
modation, and instead of converging for P, the visual axes
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(fig. 17) or parallel rays made divergent by a concave
olass (fig. 18) can be made to focus on the retina,
Roughly speaking, every dioptre of myopia means a
lengthening of the antero-posterior axis of the eye by

about 4 of a millimetre. The punctum remotum of a

FIG. 17.

myope is always at a finite distance, the distance being
measured by the amount of myopia. Thus a myope of 1 D.
has his far point one metre from the eye, a myope of 2 D.

has his far point half a metre, or 50 cms., and a myope of 5 I,

20 cms. from the eye. A myope of 5 D. can sec a point 20
cms. from the eye without using his accommodation, but he
must converge to 5 m.a. in order to see binocularly. Asa
compensation for the visual defect, most myopes hmic the
power of using their convergence in excess of their ac-
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tion and convergence, he has the same difficulties as a
hyperope ; he can either see distinctly but sacrifice binocular
vision to remove the diplopia, or he can use his accommo-
dation when he does not require it, and see indistinctly.
We see, then, that fatigue and insufficiency of the internal
recti is especially associated with myopia. Hence this
form of ametropia is a very fruitful source of asthenopia,
although in my experience it ranks lowest of all the errors
of refraction in causing eyestrain. I found asthenopia
present in 23 per cent. of myopia (fig. 2, p. 29). The
American table {(fig. 1) shows strain to have been present
in 60 per cent. of myopia, whereas hyperopic asthenopia
was only 35 per cent.

Treatment.—We thoroughly test our patient under
atropine by the shadow test, &c. (see page 44). When
the patient is out of atropine we find that we can generally
increase the atropine correction by — 1 D. for the
same reason that we decreased it by the same amount in
hyperopia (many surgeons in both cases always keep to
the atropine correction). In all cases of slight myopia, the
glasses should be given to wear always. We thus make
the patient practically emmetropic. He uses his accom-
modation instead of letting it remain idle, and he has no
need to bring his work too close, and experience has
proved that this has a decidedly deterrent effect in the pro-
gressive character of the myopia. Priestley Smith says:
« My present custom is to encourage rather than to dis-
courage, with proper limits, the use of the accommodation,
in other words, to advise those who can, to use the same
glasses for reading and for distance, and where this is
impossible, by reason of weak accommodation, still to give

1 1

reading glasses as strong as can be worn with comfort.

L B.M.A. Meeting, Bummhlmm 18g0.
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which he can see clearly without accommodation,”! and
again he says, correcting glasses have a very serious dis-
advantage for the myope, because “ they force him to make
an effort of accommodation from which his ametropia
grants him dispensation, and they deprive him of another
advantage, ze, of the larger size of the retinal images
obtained by the naked eye, and which the glasses make
smaller.”? But surely this excessive convergence is, as it were,
Nature's compensation for the original defect, and we want
to get rid of it, because not only is convergence strained
but the stooping position of the head, which so often
accompanies it, favours congestion and leads to increased
intraocular pressure, which causes the myopia to increase;
and thus by giving the myope such glasses that his reading
or working distance is put back to 25 or 33 cms, we not
only prevent eyestrain but also prevent the increase of his
defect.

IX. ASTIGMATISM.—Myopic astigmatism takes the
first place amongst refractive errors, as a cause of asthen-
opia, for we not only may have ciliary asthenopia, caused
by the confusion of the images and the frequently varying
accommodative effort (Brailey), and the unequal contraction
of the ciliary muscle (Fick and Dobrowolsky), but we have
also muscular asthenopia. We have seen that in astigma-
tism “according to the rule” the vertical meridian is the
myopic one in simple and mixed astigmatism, and the
most myopic one in compound astigmatism, Compound
myopic astigmatism is by far the commonest of these. In
1891, at the Central London Ophthalmic Hospital, out of a
total of 2,197 cases of errors of refraction, 205 suffered from
this defect, whereas only 55 had mixed astigmatism, and 25

L 0p. cit., p. 490. * Op. cit., p. 486.
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Taking 8.7 mm. as the distance a lens of 1 D, must be
moved to produce the effect of a prism 1° as the unit, he
multiplies 8.7 mm. by the number of the prism, whose
effect is required, and divides the product by the number of
the lens, in dioptres. Thus the effect of a prism 3° in a léns
7 D. is obtained by decentering that lens to the extent of
il;‘i mm.= 3.7 mm.}

The use of prisms is limited to about :f‘ in front of each
eye, as any stronger prism than this would make the
glasses too heavy.

Brudenell Carter, in his Hunterian Lectures, 1877, said that he had
quite given up the use of prisms when the range of accommodation
was sufficient, He assumes convergence to fifteen inches to be an
invariable requirement, and modifies the concave lenses in such a way
that the demand for accommodation shall be such as can most easily
be combined with this invariable convergence. If a prism of 4° with
its base inwards facilitates reading, we know the patient has been
exerting too much convergence for the degree of his accommodation,
and he increases the demand for accommodation by increasing the
concave lens, If the prism with its base inwards increases the
difficulty instead of diminishing it, it should be turned with its base
outwards ; if then it gives relief we know that the convergence was
too little for the accommodation, and he diminishes the accommo-
dation to the level of the convergence required, by weakening the
concave lens.

XI. TREATMENT BY TENOTOMY.—In America,
graduated tenotomy of the preponderating muscle, (on one
occasion performed thirteen times on the same muscle), is in
favour among some oculists.

Fulton says, in writing on heterophoria, “ The first and
most ' important symptom is headache. I have now
operated for heterophoria in some of its forms 260 times;
of this number 190 suffered from headache. In a vast
majority of cases the headache was cured, in nearly all

relieved.”

'\ Knapp’'s Areh., vol. xx., p. 21.
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144 EVESTRAIN,

ciency is due to very small amplitude of convergence, no
good results from operation (fig. 21 ¢). But when the range
of convergence is large, but too much of it is on the negative
side, tenotomy of one or both externi or advancement of
one or both interni cures the asthenopia, because it removes
the negative convergence power to the positive side (see

page 117). For instance, Landolt gives an example of a

case (fig. 21 a) where before the operation there was 3 m.a.
of divergence, and the convergence near point was I4 cms.
off, with asthenopia. In this case ca= 1922 —(— 3) = 199
4+ 3= 10 m.a., but only 7 of these 10 metre angles of
convergence power were available ; tenotomy of the external
rectus removed the divergence, and the whole of the 10 m.a.
became available and the asthenopia disappeared (fig. 21 a ).
In the following case he obtained a still better result
(fig. 21 #). A robust man, aged 30, had myopia of 6 D. in
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152 EYESTRAIN.,

ness and protruded in the light; (4) the cones also are
retracted in darkness and protruded in the light (Landois
and Stirling).

In the dark the visual purple is regenerated. The exact
use of the visual purple is not known, but Michael Foster
suggests that it may be analogous to the “sensitizer” of
the photographer. What the real nature of the stimulation
of the nerve-endings in the retina is we do not know, but
we do know that the effect of this stimulation is, as in any
other part of the nervous organism, associated with a liability
to fatigue; and.as we should expect, this fatigue of the
retina is produced more quickly and with more certainty
by bright white light ; and ordinary stimulation, if carried to
excess, or if the general nervous system is lowered, will
produce the same effect.’

A very simple proof of fatigue of the retinal elements is the pro-
duction of negative after-images. If a window be looked at for a
short time and the eyes then directed to a white surface, a negative of
the window is seen for a short time ; the panes are dark and are
intersected by white bars.

Priestley Smith says, that in neurasthenia and allied con-
ditions of nervous prostration, peripheral an@sthesia of the
retina exists, and he has so conclusively proved his point
that it seems incredible that anyone, after reading his
arguments, could cling to the old “central hypothesis.”
He further says that the peripheral anasthesia is due to
reflex contraction of the vessels which nourish the retina ;?
now this diminished blood supply to the retina renders the
rods and cones very liable to exhaustion—in other words,
liable to “retinal strain.” This retinal strain is produced,
we have seen, directly by a bright light, and just as in ciliary

! See Berry on “ Subjective Symptoms in Eye Diseases,” 1886, p. 19.
* Opk. Rew., vol. iii., p. 130,
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154 EVESTRAIN.

present be positively set down to the effect of over-use are
the temporary, though prolonged, exhaustion (torpor
retine) which occurs in endemic night-blindness—and
forms also a part of what is called snow, ice and electric
light blindness, and which after all is not accompanied
by any visible ophthalmoscopical changes—and the in-
flammatory changes which have in a few cases occurred
on exposure to the intense light and heat of direct sun’s
rays,”! but suggests that some few cases may occur where
excessive use of the eyes may have induced disease of
the fundus, and he gives notes of eight cases of choroiditis
and choroido-retinitis in which eyestrain appears to have
been the cause of the disease. Brailey gives lengthy notes
of a case of choroido-retinitis in the yellow spot region, in
a gentleman, aged 41, which appears to have followed work-
ing at a fine pen-and-ink drawing.? It is certain, however,
that these objective signs are rare, and more often the
symptoms are purely subjective.

Nighit-blindness—All healthy persons on first entering a
dark room experience an inability to see, the extent of
which varies with the intensity of the light they leave and
the darkness of the room ; in a short time physiological
adaptation takes place, and objects become more and more
discernible—they were temporarily “ night-blind.” This
condition exaggerated, occurs as a symptom of retinal
exhaustion due to prolonged exposure toa great glare, such
as is produced by the sun shining on a large expanse of
snow, chalk, sea or sand, and is specially liable to attack
those who are exhausted by fatigue, or disease such as
scurvy. This “idiopathic night-blindness” is unaccom-

\ Oph. Rev., vol. vii., p. 33
? Trans, Oph. Sec., vol. vii., p. 177.
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160 EVESTRAIN.

the action of electric light; the patient had adjusted the
carbon points of an electric lamp of 3,000 candle power.
Lachrymation, photophobia, pain and swelling were present.
Recovery was complete.!

Emrys-Jones in a paper on “The Effects of Electric
Light on the Eye,” gives a very full report of a case of
“electric light” strain. The light was an arc light of 2,000
candle power, and the patient said that gazing for one
minute at the light from eighteen to twenty-four inches off,
produced “ certain inflammartion.” He found that an excess
of current that gave a violet light, or a defect of current that
gave an orange light, was less injurious than the normal
white light.  Unpleasant after-images resulted which
lasted according to the amount of the strain, and if the
latter was strong enough, inflammation set in, in from
six to nine hours. Pain, as if dust was in the eyes, lachry-
mation, photophobia and dilatation of the pupil followed,
and when the inflammation subsided the eyes were very
sore, tender and intolerant of light.

Ljubinski calls the affection “ ophthalmia photo electrica,”
and says that the continued effect of the electric light
causes photophobia, lachrymation and pain, most manifest
at night, with hyperemia of the optic nerve.?

Gould believes that the injurious effects of electric light
when they exist are due to the intensity, and not to the
preponderance of the ultra-violet rays.*

Case : Retinal Asthenopia.—Electric Light.

E. K., age 28, clerk, works all day close to a strong electric light
(arc) ; complains of intense aching and blurring of the eyes in the

evening.

! Oph. Rew., vol. 1., p. 308.

* Oph. Rew., vol ii., p. 106.

3 Centralbl. [, prakt. Augenhik., 1889, p. 176.
i Knapt's Arch, of Oph., vol. xviii., p. 495.
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164 EYESTRAIN.

necessary, dividing the effect equally between the two
eyes, For instance, if the prism that corrects the
deviation is 2° base in, and the lenses are 4 3D, we have
8.7 X 2 + 3 = 5.8 mm. so that each lens will have to be
shifted 2.9 mm. inwards. If the lenses were purposely
decentered to correct insufficiency of the external or
internal rectus muscles, we apply the same test, and if °
deviation exists, ascertain by prisms base in or out whether
the decentering is too much or too little.

The plane of the glasses should be perpendicular to the
visual axis when in use, hence reading glasses should be
inclined from the vertical, the upper end being tilted
forward.

The glasses should be so fitted that they are as near as
possible to the eyes, and yet not near enough for the lashes
to touch them. Concave glasses are weakened, and convex
glasses strengthened, by removing them from the eye, and
vice versd,

Jackson has pointed out that a cylindrical lens becomes
more cylindrical, and a spherical one sphero-cylindrical, by
being placed obliquely before the eyes.!

The bridge of the frames should fit the nose well, and not
be liable to slip down. It is always best to have spectacles
and not folders—folders never fit ; nevertheless they are very
useful to the presbyope, and the myope may be allowed to
use them ; but under zo circumstances should they be given
to young people or to astigmatics. The so-called “ astig-
matic pence-nez,” which do not fold, and work with a horizon-
tal spring, may be allowed in astigmatism, but are inferior
to spectacles. Except in the case of monocular amblyopia
beyond any hope of cure, or monocular blindness, single
eyeglasses should be strictly forbidden.

L Opk. Rev., vol. vi., p. 247.
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