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We may distinguish three forms of asthenopia: 1, accommoda-
tive ; 2, muscular; and, 3, nervous or retinal asthenopia.

Accommodative Asthenopia.—Asthenopia is generally inferred to
Le accommodative when the condition of the eyes is such as to
necessitate and bring into action a stronger stimulus to accom-
modation than is required normally under similar conditions.
(Cases of hypermetropia and of paresis of accommodation come
under this category. The latter, besides being much less common
than the former, are not so often associated with asthenopia as
might be expected, greatly because attempts ab aceommodation are
not persisted in to the same extent as in hypermetropia. In
hypermetropia the asthenopia is probably more frequently due to
the maintaining of an abnormal relation between accommodation
and convergence of the optic axes on the object fixed than to the
keeping up of a larger proportion than normal of the available
accommodative power, though probably to some extent to both
these circumstances combined. That such is the case is shown by
the fact, that when a hypermetrope squints he ig freed from
asthenopia, although making use of as much accommodation as
others with the same degree of refractive error, who do not squint.
The two impulses, to convergence and to accommodation, are
associated impulses; and it is owing to there being great individual
differences in the extent to which they can be dissociated —differ-
ences which may be partly acquired and partly inherited—that a
degree of accommodation can be maintained by one hypermetrope
without asthenopia and without the sacrifice of binocular vision,
which in another hypermetrope to the same extent would be impos-
sible for any length of time. Certain cases of periodie squint show,
indeed, how close some have to approach to the limit of their power
of dissociating the two impulses. If they happen to have equal
and good visual acuity in both eyes, the desire for binocular vision,
or what is called the impulse to fusion of the retinal images of the
two eyes, is sufficiently strong to effect the dissociation under
favourable circumstances, that is, when the nervous centre is in a
vigorous state. But the maintaining of the fusion gives rise to
asthenopia, and brings about a tiving of the nerve centres, which
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renders the continuance of the effort impossible; and it is every
now and then (sometimes at such regular intervals as to have been
looked upon as of the nature of ague by some writers) relinquished
for the alternative of binocular vision with convergent strabismus
(mostly with diplopia), to be resumed again after the period of rest
which this state affords. Besides cases of intermittent squinting
oceurring on alternate days, I have met with an interesting illus-
tration of this fact in the case of a young girl of twelve, who
began to squint and see double nearly every afternoon, and was
in the habit of getting rid of this distressing symptom by going to
sleep for an hour or two,  On correction of her hypermetropia these
symptoms disappeared. Every now and then one sees cases, too, of
strabismus oceurring suddenly after debilitating illnesses, poison-
ing of the nerve centres, or lassitude from any cause, which can
only be explained by assuming that the tendency to fusion, or
what has been called the breadth of fusion, has been diminished ;
and in such cases the dissociation of the impulses to accommoda-
tion and convergence has been constantly maintained hitherto
generally with more or less asthenopic pain. In them, although
binocular vision for nmear objects is effected with difficulty, the
difficulty is, either from great existing breadth of fusion, or from
the less extensive or constant call made on the store of power at
the disposal of the individual, not sufficiently great to necessitate
their giving up the advantages of binoeular vision until something
unusual oceurs, such as already signified, to weaken the nervous
centres. A much more common cause of sudden squinting is
ulceration of the cornea, the obvious explanation of which is the
previous existence of predisposing causes, which immediately
assert themselves when the value of binocular vision, from defective
vision of the one eye, becomes lessened. When this takes place
in adults, there has usually been asthenopia previously, though
not always, as the squinting position may be due merely to the
assumption of the position of muscular equilibrium, otherwise
easily departed from in the interest of binocular vision.

The pain complained of in accommodative asthenopia is not
generally very severe, and is more of a tiring nature, Tt is
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pain as well as photophobia accompany slight abrasions of the
cornea, caused, for instance, by a serape from a child’s nail, or a
twig of a bush or tree, or in some other way ; and there is a ten-
dency for the irritation thus set up to give rise to recurrent attacks
at intervals, in which the pain is often quite as severe as at the
time of the injury. Photophobia once set up is often maintained,
more owing to the sensitiveness of the retina which follows pro-
longed exclusion from light (as in retinal asthenopia by the con-
stant use of dark spectacles or residence in darkened rooms) than
to the exciting cause of the local stimulus, This is especially the
case with strumous children, who have been suffering from super-
ficial (phlyctenular) keratitis, where the photophobia is often seen
lasting long after there is any sufficient cause to account for it on
any other supposition. Here it is that efforts to break the habit,such
as the shock to the nervous system by immersing the head in cold
water, the foreible opening of the eyes, or the use of atropine or
cocaine, are often almost immediately efficacious. So that
although photophobia may be primarily a provision of nature for
the protection of the eyes, it often becomes a distinet pathological
condition, owing often to misguided treatment, actuated as a rule
by over-anxiety on the part of parents or others. The action of
atropine, in often diminishing pain and photophobia, is mostly due
to its direct anodyne effect,—to some extent, however, and more
especially in interstitial keratitis and other deep inflammation to
paralyzing the movements of the iris.

The pain of iritis is often very intense, and affords a good
¢uage of the severity of an attack. It is generally most intense
at night, or in the early morning, and radiates over the region
supplied by the supra- and infra-orbital branches of the fifth
nerve, being often complained of as at the side of the nose.
Although the accompanying photophobia is rarely as intense
as in some more superficial inflammations, the withholding
of light renders the pain less severe by keeping the iris
at rest, and this, along with the use of a mydriatic for
the same purpose, is the most important indication for
local treatment, both as regards the alleviation of pain and
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the avoidance of complications which may afterwards be sources of
areater or less dangerfor the eye. In purelyrheumatic forms the pain
is often checked at once by the use of salicylate of soda internally,
given frequently (7-8 grains every hour).

In simple iritis there is no particular sensitiveness of the eye to
touch, When this exists in an attack of iritis, it indicates a
participation of the eciliary body in the inflammation (eyelitis);
and the degree of sensitiveness, sometimes intense, affords the
only sure indication of the severity of the accompanying eyelitis.

In simple choroiditis, except in cases where the intraocular
tension becomes distinetly inereased, there is but little pain or
photophobia; sometimes a dull aching pain at the back of the
eye is complained of. Suppurative choroiditis, leading to panoph-
thalmitis, gives rise, however, to dreadful suffering, the intensity
of the pain being, as far as inflammatory conditions of the eye
are concerned, only equalled, if at all, by that of acute glaucoma
or of acute inflammation of the orbital tissues; but this is mostly
due to the participation of other tissues in the inflammation, and
particularly to the tension in the eye cansed by the exudation,

In cases where there is considerable inflammatory cedema of the
parts about the eye, the position of the greatest pain on pressure is
a point of importance in the diagnosis, as in this way we may
distinguish between periostitis of the margin of the orbit and
inflammation of the lacrimal sac.

The pain of extensive or deep ulcers or abscesses of the
cornea, and especially that form of septic inflammation which
is accompanied by a deposition of pus in the anterior chamber
(hypopyon), is often very severe, as is the case always where sup-
puration takes place in tense tissues. The relief of tension caused
by opening such a septic abscess, though eventually causing great re-
lief of pain, produces at the time often the most agonizing suffering,

The pain of glaucoma is very variable, just as are the symptoms
of that disease altogether. It is probably greatly due to irritation
of the sensory nerves from the accompanying increase of intra-
ocular tension, though increased tension alone is not always asso-
ciated with pain. In acute inflammatory glancoma the irritation
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state of exhaustion, and consequently prolonging the period neces-
sary for recovery. Thus it becomes a mere question of the balance
between supply and demand, so that it is evident that an abnormal
degree of exhaustion may be occasioned by either an excessive
demand on the one hand, or defeetive supply on the other. There
is, therefore, no occasion to relegate to different categories of causa-
tion the idiopathic night-blindness caused by strong light, and that
resulting occasionally from debilitating disease or altered conditions
of the blood, as both may evidently be due to exhaustion in the
same end-organ, What that end-organ probably is we learn by a
study of the more distinctly pathological conditions associated with
the symptom of night-blindness. ~ We find, then, that wherever
there is absence or destruction of the retinal pigment cells, be it
congenital or the result of inflammatory or degenerative changes,
there night-blindness is a more or less marked symptom, and this
independently as to whether other elements of the retina are affected
or not. In the case of retinitis pigmentosa the symptoms are
necessarily complicated, as apart from the disturbance of the retinal
pigment there is the sclerosis of the vessels and connective tissue
of the retina leading to its degeneration, and it is probably owing
to this circumstance, as it is in connexion with this disease, that
the symptom of night-blindness has been principally studied, that
the eause of that symptom remained for so long obscure. Not only,
however, have the more recent investigations into the physiology
and pathology of the light sense clearly pointed to the hexagonal
pigment cells as the end-organ for this factor in vision, but they
indicate a method of examination by which in doubtful cases we
may localize the cause of visual defects, and so determine whether
they are of central or peripheral origin.

A degree of night-blindness is complained of by miners suffer-
ing from the condition of nystagmus, to which they are subject.
This has not been referred to above, as it is certainly due to a dif-
ferent cause from that which gives rise to what may more correctly
be called true night-blindness. It arises, in fact, merely owing to
the increased nystagmus which is occasioned by the greater difficulty
of seeing objects in the dark, which is common to all individuals.
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Tn diffuse choroido-retinitis, a form of inflammation which is often
of syphilitic origin, there is very generally a pretty regular meta-
morphopsia which usually takes the form of micropsia, sometimes,
however, of maeropsia. The micropsia is frequently very marked,
particularly if the affection is confined to one eye. [t usually
only asserts itself after the inflammation has existed for sowe time,
and often remains for long after it has
been recovered from. Foerster, who was
the first to explain the canse of retinal
metamorphopsia, pointed out that the
micropsia increases as the distance of
tlie object from the eye becomes greater,
thus showing that it 1s not connected
with any coexisting defect in accommo-
dation. T havenotseen macropsia caused
by this disease, but it is described by
Ole Bull in his recent work on The
Ophthalmoscope and Lues; and there
seems no reason why it shounld not some-
times be a later manifestation of the
same lesion which so commonly produces
the opposite distortion. The condition
of macropsia following on micropsia
always, indeed, suggests the choroid as
the site of the inflammatory change.
Where the lesion has been from the first

undoubtedly retinal, I have seen the

Bra: s micropsia to which it gave rise Temain
permanent. When the metamnorphopsia does not exist over a
large area of the Aeld, or involve the centre, 1t 1s sometimes only
to be made out by a careful subjective examination. This may
be done by causing the patient to fix a spot in the middle of a
number of parallel lines a few millimetres upart on a piece of
paper, which is held so that the lines are alternately vertical and
horizontal, and asking him whether they appear all to run

parallel, or bend outwards or inwards, at any particular place.
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the subjective symptoms are : sharply defined peripheral limitation
of the field with good central vision.
[f the detachment occur in both eyes, it is rare to find any great

degree of symmetry, such as is shown in Fig. 3, which is a chart

Fig. 8.

of the fields of H. H., a sailor, ared 28, after four months’ dura-
tion of the disease, and in which V = -.;',,— and ‘_':I

Retinitis Pigmentosa—The state of the peripheral vision in re-
tinitis pigmentosa is often so characteristic as to render an ophthal-
moscopic examination almost superfluous. The peculiar features
are marked concentric limitation combined with relatively good
central vision. Usually the objective appearances are also
sufficiently striking to leave no doubt as to the nature of the case.
In some instances, however, where there is an entire or almost
entire absence of pigment, the subjective examination is of value
in confirming the diagnosis. The extreme periphery of the retina
does not appear to be subject in the same degree to the degenerative
chanees which constitute this disease, and we consequently find
that, whilst the function of the greater part of the retina is lost, &
zone or belt, or it may be only a small temporal portion, retains a
part of its light. Figz. 4 represents the field of the left eye in a
case which had existed from early childhood in probably pretty
much the same condition. V L:: M 3, 0. Curiously enoungh, this

patient was completely colour-blind for red and green, There
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can be little doubt that this was congenital, as in other cases

[ have invariably found the colour vision normal. If the ex-

ploration of the field in retinitis pigmentosa be merely under-
taken with reference to its continuity and extent, whilst the
relative activity in the functions of different parts is disregarded,
it will be found that there is a great want of correspondence
between the results arrived at at different times, unless oreat care
be taken that the conditions are as nearly as possible similar at
each examination. The state of the peripheral vision in retinitis
picmentosa is very markedly dependent on the intensity of light,
a fact which is well known in connexion with the most prominent
symptom of the disease, viz., night-blindness.?

Embolism.—A loss of half the field or a sector-shaped defect in
it, limited, however, fo the one eye, oceurs in embolism of one of the
principal branches of the central artery of the retina. The defect
1s generally in the upper or lower half of the field. This condi-

L Vide Chap. T11.
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field which stretches temporally from the maeula to about 50°,

Subsequently the functions of the central portions up to the nerve

become also destroyed, and there remains vision only in a small

temporal strip, which after wavering between existence and non-
, 3

existence is also finally lost.” DBunge considers that this typical

series of successive invasion of definite portions of the field is

of the limitation. The defects ].]'Iu]l'.l'l'li by choroiditis or I-‘iltil'

rl‘.:'-'||-||_'w' are l.'.'*-'*:':l!.i‘l.‘l]\'ll I:-;'.“Il"l'l".'l[, 1.‘.';_-:||' PrEssiure on li:L- Nerves or
vesaels of the refina 15 an ‘.;:.iilm-l_‘; caunse, as on such an assumption
it would be difficult to explain why there is so frequently such
marked temporal sector of the field lefi relatively undisturbed.
While there is muech to be said in favour of this view, it must
atill be considered doubtfnl what eireumstance 1t 18 which ;-_.;;:1'1“].\,'
leads to the defects of the ]'l'|'i!-]|= ral vision in claucoma.

It is i::I"I'-.'.--Iii;'_{ to obzserve the effect of ;Ll".ufm'f:””:.' on the _!|iL|I.-
coma field of vision. If the disease has been acute. 1?1._-.-;|.-;-;:|i.||| 15

generally followed by widening, sometimes to a very considerable
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existed alone, but it is probable that those in which the visual
paralysis forms but a part of the whole lesion will be more fre-
guently met with in general hospitals. Of 29 cases observed by
Schweigeer,! hemiplegia was absent in 16 and present in 13, though
in most of these it was only slight and transitory. If the case be
recent and uncomplicated, there is no appearance of atrophy of the
nerves, The line of demarcation between the blind and seeing
port wons of the field iz 1|.-':;:1'.1}.' :-'~|'.il.l."ll and recular: when the
hemianopia is complete it is a line coineiding (for the peripheral
portions of the field, at any rate) nearly, 1f not exactly, with the

vertical through the point of fixation. Whether or not 1t alse

sasses vertically through this point, indicating an interruption in

the functional activity of exactly half the macula lntea, is still a
disputed point. My own examinations of cases of homonymous
hemianopia lead me to believe that in some cases 1t does #o, and In
others not. I have most frequently found the immediate neigh-
bourhood of the point of fixation (from 2°-5°) apparently not
implicated, but this may possibly be owing to the difficulty of
securing accurate fixation, as some have suggested.® ‘The lesion
producing homonymous hemianopia has been found to occupy
L Qrmfe’s Areldv, xxii, part 3.

2 On this point see Mauthner, Hirn und Auge, Wo. b of his excellent serics

of lectures on '"_'!:|1':|:l|'~|l“l“"r55"”.I sithjects.
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associated with more or less visible changes in the discs.
According to Mauthner, the most marked atrophic discoloration
is found in the eye of the side to which the field i1s restricted.

This point requires, however, further confirmation.

Fic B.

Fia. 9.

A very unusual form of hemianopia is described by Foerster in
his chapter on the relation of ocular and visual disorders to general
disease, which forms one of the most interesting and novel features
of the well-known Grefe-Semisch Handbuch (vol. vii. chap. 13).
In this form the defect is limited to corresponding insular portions
in the homonymous halves of the two visual fields.

Two other forms of hemianopia oceur, viz, temporal and nasal
0
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sharp line of demarcation between the healthy and defective
portions. This boundary was nearly wvertieal, and apparently
about 3°-4° to the I_'trmEm:';l] side of the middle line 'n.hl'l}ll:_[h the
centre ; the extent of the area of blindness being, however, greater
in both eyes below than above. There was a doubtful syphilitic
history beginning twelve years previously, which led me to diag-
nose a periostitis or gummatous swelling, exerting a pressure on
the chiasma. The patient did not return for a year afterwards,
at which time the condition appeared to be very much the same,
with the exception that both temporal halves of the field were
now blind. His own statements were to the effect that he had
been much better I_:Jrﬁ_'if_ﬂl[. Or nine Llll.HLLhH, and had then Jot worse
acain. A complete examination of the central and peripheral
vision was not made then, as he ]ll'-lmirst.d to come to the ]IHﬁlfilLl]
next day. This he failed to do, however, and next made his

appearance on the 29th of November 1883, when the condition

Fra, 10,

of the fields of vision was as in Fig, 10, with V> Z R, > 2 L,
only slightly worse, therefore, than eichteen months previonsly—
ophthalmoscopically ; marked atrophy of both nerves. After this
a ]';11.:'-1 deterioration took place, and when he was admitted, on
8th February, as an {u-i|;|,|ie,=r|| under Dir 1'»"!.'].'”51', the central vision
was extremely defective, although the hemianopic nature of the
blindness remained still marked. I had recommended him to

apale admission =some time ].L|'¢-~,'i|-u_~c|.x', but he deeclared that an
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aive no cause for the blindness, but had been sufferine for six
months from headaches, constipation, giddiness, and flushing of the
head. Menstruation ceased at the age of 23, and there were no

children. [ recommended a course of saline waters and cold

douches, which she adopted ; and when she next returned, on 18th

Oetober, there was very considerable improvement in vision: L=
; : : a1 : L St
fincers at several feet, R =5. The state of peripheral vision at

that date 1s shown by the chart, Fig. 11. The blindness of the left

eve at the previous visit had obscured the real nature of the case.
Shortly after this she seems to have had some degree of polyuria,

lasting for two months (there were frequent ealls for micturition,
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of central visual acuity of very varying amount. In by far the

areatest number of cases—and in such the prognosis is extremely

g, 13,

favouralle if the cause of the amblyopia be removed—no other
defect of the field of vision exists, but a typical central negative
scotoma may be complicated in rare cases by other lmitations.
In these it is doubtful whether complete recovery is ever possible,
and, indeed, it is not impossible that they may ultimately lead to
complete blindness. Fig, 13 aives the field in a case of the
complicated form.

The vision of the right eye in this case improved during treat-
ment from :) to - that of the left remained stationary at oo Lhe
ophthalmoscopic changes were slight.

Most ill'l'qlLL:IL'i]}' this condition is the result of tobacco E'“i“'“”'
ing. The toxic effects of the tobacco get the upper hand, when
owing to chronic aleoholism, or any other debilitating influence,
the nervous system is unable to withstand it. In a large propor-
tion of cases smoking has been freely indulged in at times, when
the counter stimulus of food has been absent, as in the morning
1||'f|:['-,'. ‘I||'1::L|~L|':'..‘4L',, or IEIH'EII_'_{ |.]H' !Ji_'_:hl.. The 1-I|'l't':-'~ whiose function 13
diminished in central or toxic amblyopia have been lately found to
constitute a distinet bundle, occupying something like one-guarter
of the whole optic nerve. They have been called the papillo-
macular fibres, and H]'.||I|I]_L{|t recent i]l"n-l‘?"li.f,.{él'.:ll!]:l [l:li]|| W A

neuritis of these fibres, as the lesion producing the characterstic
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