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DEFECTS OF VISION 181

binocular vision with unequal eyes, or even with an ill-
adjusted muscle; but there will be strain on the driver
and fatigue of the brain, for both will be doing abnormal
work. But if the driver be bad, although the team be
perfectly matched and thoroughly trained, and the
equipment all that could be desired, the fool of a driver
will surely run the coach into the ditch at the first bad
turn of the road. So with the eyes. Each may be
perfect in focus, there may be perfect nerves and

- muscles, but if there be little or no fusion faculty, a

mild fever or the first turn of work at school will set
up a squint that can scarcely be corrected by the most
careful measures. It is this last state that accounts for
many cases of alternating squint in eyes that are emme-
tropic; there is no fusion faculty, and although it is
possible by operative measures to adjust the eyes to a
satisfactory appearance, yet by no means can binocular
vision be developed where there is a cerebral deficiency.
There is in this a correspondence with the defects known
as colour-blindness, word-blindness, and tone-deafness.
All these are due to cerebral defects, and they cannot
be corrected in the real sense of the word.

In ordinary cases of squint there is a poor fusion
faculty, so poor that it is easily disordered by undue
strain. It is therefore the province of the doctor to
find out wherein lies this excessive strain, so that it
may be relieved and the fusion faculty once more given
the chance of controlling the eyes.

If the case be neglected the squinting eye may become
completely blind for all qualitative vision by disuse;
even the power of fixation may be lost. The images of
the squinting eyes are suppressed by the brain to get
rid of the annoyance of the diplopia, hence the urgency
of treatment for the relief of the squint. Vision can be
recovered if it be not too far gone or lost for too long
a time.

Causes of Squint.—The primary cause is the weak
fusion faculty. Secondary to this may be a great
variety of exciting causes. The most common are :—

(1) Hypermetropia. Convergence and accommoda-
tion normally go together. In hypermetropia accom-
modation has to be effected without a corresponding
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practice of complete tenotomy of the converging muscle.
It is bad practice, for by so doing we destroy the proper
power of convergence, so that ultimately the eye will
diverge, and a squint of another variety succeeds. The
proper mode of operating is to copy the method of
Nature. In a long-standing squint the character of the
muscles is altered. In convergence the external rectus
is lengthened; the internal rectus is thickened. We
must reverse this condition, and it can be done. In the
operation of ‘‘subconjunctival reefing and advance-
ment’’ of the external rectus and the simultaneous
partial tenotomy or ‘‘ jigsaw '’ operation of the internal
tendon there is a conjoined method of nicety and pre-
cision that in skilled hands may be relied upon to give
uniformly successful results.

An account of the operative procedure and the results
of the first hundred operations will be found in the
Reports of the Seventeenth International Congress of
Medicine.!

WORD-BLINDNESS AND COLOUR-BLINDNESS.

These two defects are of great interest. They are,
happily, not very common; the former is even rare.
They are not defects of the eyes at all, but are really
mental defects. But that does not mean to suggest
that the subjects of these peculiarities are * mentally
deficient ' ; indeed, the reverse is often the more true.
Certainly this is so in the case of the subjects of colour-
blindness. Some of the affected are brilliant members
of society, and the discoverer of this particular defect,
Dalton, the great scientist, was himself colour-blind.

Colour-blindness occurs in about 3 to 4 per cent. of
males, and in distinctly a smaller number of females.
It is frequently hereditary, and the manner in which
it is handed down from generation to generation is
peculiar. The males suffer from the defect, but the
females carry it on. A mother may have good colour
vision, but if she comes of an affected family her sons

1 HARMAN : “ Transactions of the Seventeenth International-
Congress of Medicine,” Section IX, Ophthalmology, part i,
P. 313. London, 1913,
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and be free from complication to the end of their days.
This class of case is a reflection on the methods of
education in vogue, and also on the current print of
school books. The high incidence of myopia noted
in German schools is probably in large part accounted
for by this class of case. The children, either by Nature
or by rule, are excessively studious, and they are set to
read a script and print that would fatigue the eyes of
an eagle! Gothic type may be picturesque, but it is
sorry reading.

The other class of case is numerically small, but the
degree of myopia the individual cases attain to may be
high, or very high. In this group are most of the
hereditary cases, children of myopic families, and those
cases where there has been injury or damage to the eye
by inflammation with the subsequent onset of myopia.
These are the dangerous cases. For amongst them we
are likely to find sooner or later some tendency to com-
plications which may endanger sight. Opacities of the
vitreous, ‘‘muce volitantes,” or floating spots of
irregular shape, are very common occurrences. Small
floaters may be present in even low degrees of myopia
and in quite young children; but spots so large that
they may be seen by the surgeon with the ophthalmo-
scope are ominous. The stretched eyes are more
delicate than ordinary, so that relatively slight injuries
may produce hazmorrhage into the vitreous, or detach-
ment of the retina, with further secondary changes.

The subjects of myopia of any degree are more liable
to asthenopia than ordinary children, and they are also
liable to * weak ™ eyes, that is, slight blepharitis and
conjunctivitis. These are the outward signs of the
asthenopia.

The Treatment of Myopia.—Bearing in mind that
excessive convergence is particularly bad for these
children, we must prevent this first by prescribing suit-
able glasses; secondly, by adjusting their work to fit
the_lr condition. Glasses should accurately correct anv
astigmatism that may be present, and these children are
more frequently astigmatic than their fellows. Next the
myopia must be corrected. To-day most surgeons agree
In prescribing glasses that provide a *‘ full correction *
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upon that the only possible means of mal:ing thes_'e
classes a success is by associating them, both in their
practical working and in their classification, with the
ordinary schools; for that reason in London they are
always spoken of as ‘‘classes’ rather than as
“* schools.” The scheme of work laid down for these
classes is as follows :—

(1) Oral teaching with the normal children for such
subjects as can be taught orally.

(2) Literary work such as is necessary for the know-
ledge of the ordinary means of communication to be
learned without books, pens, or paper, but by the use
of blackboards and chalk, the writing to be done free-
arm fashion.

(3) A full use of every sort of handicraft that will
develop attention, method and skill, with the minimum
use of the eyes.

The Class-room.—The one necessity of a class-room
for myopes is perfect natural illumination. Artificial
lighting for these rooms is a negligible consideration.
All work other than physical exercises, oral lessons, or
games 1s suspended immediately artificial light is
required.

The ordinary school desk is unsuitable, and the
special desks in use provide for each child a full-sized
blackboard suitably sloped and at a convenient height
for sitting, and also a full-sized horizontal table for
handiwork. Tt is convertible from one use to the other
by merely lifting the board. Each room has fitted all
round the walls a band of blackboard. The boards are
fixed so that they are available for both teachers and
pupils without adjustment,

‘When one group of children is taking oral lessons
with the normal-sighted in the ordinary school, the
teaf:l}er will be employed in giving lessons requiring
writing, arithmetic, or manual work to another group.
The number of children that any one teacher can deal
with at the same time must of necessity be less than
the same teacher could cope with in an ordinary school.
Individual teaching is much more necessary. Further,
the desk fitting—the combination blackboard and
table—takes up the room of an ordinary dual desk.
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thereon, are not so common amongst children as
amongst adults. Adults run greater risks by reason
of their occupations, and children would run fewer risks
than they do were the atrocious game of ‘‘ tip-cat *’ less
popular in its season. ;

This group of children form the pick of the blind.
They are indeed normal children except in point of
sight. Physique, hearing, and intelligence are not
bound up in a general depression by reason of a con-
stitutional disease. Most have never known what sight
is; the few who have when once they have recovered
from the shock of the disaster are as capable of education
as normal children.

The second group, blindness due to general disease
in which the child is born and shapen, is also a large
group, perhaps a good deal larger than our present
figures lead us to suspect. Certainly fully 30 per cent.
of the total of the blind children fall into this group.
Through disease in the parents the children are born
and bred in disease. These unfortunate children
cannot be more accurately described than by the words
of that most ancient of laments, ‘“ Born in sin and
shapen in iniquity.” The eyes do not suffer alone:
ears, teeth, limbs, physiognomy, and brain suffer in
more or less degree.

These are the poor material of the blind schools.
Maybe they are mentally inferior, or even deficient from
their earliest years, and there is always the liability that
with any attack of ill-health the primary diathesis may
reassert itself, aggravating the physical and mental
disability. In going over my records of these cases,
I am amazed to find how large a proportion ulti-
mately find their way into schools or asylums for the
insane.

The third group, blindness due to congenital deformi-
ties, includes about 20 per cent. of the children. It
forms a collection of physical oddities or misfits. For
some reason the nourishment of the infant developing
within the-mother has been arrested at certain points,
and one or more parts of the body remain unfinished at
the time of birth. A few of these defects can be dealt
with by the eye surgeon, but for the most part they are



















THE DEAF CHILD 201

ment with the bell. If deafness has come on int‘ in
life its existence and the measurement of the remaining
hearing are, as a rule, easy. If hearing has not been
lost before the age of 6 or 7 years, speech is retained,
provided any kind of education has been attempted.
Tuning-fork tests may be applied to the mastoid process
or the vertex with the view of locating the part of the
hearing apparatus, the disease of which has caused the
deafness. Answers to questions can be got and the
degree of deafness determined. The only test of value
is the human voice. The watch is not a valuable test
of hearing in childhood at all, and even in adult life
is much inferior to the voice, when the hearing distance
has to be measured. Using the term ‘' voice '’ in the
larger sense, and therefore including the whisper, the
following rule, called by the writer the Six Foot Rule,
will be found useful in testing school children. If a
child does not hear whispered speech with at least one
ear at a distance of six feet, he cannot be educated
profitably in the large classes which exist in the elemen-
tary schools.

The same rule may be applied in adult life, for if
an adult cannot hear whispered speech with at least one
ear at a distance of six feet he will not, without diffi-
culty, be able to conduct business, and should either
have recourse to one of the ‘“ Aids to Hearing "’—ear-
trumpet, electrophones, &c.—or, better still, he should
learn lip-reading. When the whisper is used as a test
unconnected numbers should be used, such as 1 9 3,
t:I,_ €; 2 7 5, &c., and the "ace of the patient should be
directed to an object in front of him, whilst the surgeon
stand in a line at right-angles to the side of the patient’s
head. Otherwise lip-reading may take place and the
test will be of no value. The whisper should be spoken
towards the end of an expiration, so that uniformity
of quality and intensity of utterance may be produced.

THE CAUSES OF DEAFNESS.

‘ I\:earl_}r half of the children who have to be educated
In special schools and institutions are born deaf. We
know little of the real cause of such deafness. When
it belc:-ngs‘ to the true hereditary type, that is, when it
IS transmitted in the direct line or when collateral
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medical inspection, and have safeguarded child workers
by regulation of hours of employment. The differences
which the English or German reader might observe
between statistics concerning the defecls found in
American children stated in this article and statistics
concerning English or German children would certainly
be no greater than the differences which are found when
comparing different American studies with each other.
One of the striking features, indeed, of any survey of
statistics bearing on the defects of children is the great
difference which exists in the reposted prevalence of each
of the physical defects, a difference in part due to
personal equation in the examiner, and in part to actual
differences in children due principally to age and social
condition. We have all come to realize that the decrease
in the power of accommodation with increase in age
causes more older children than younger children to
need eye-glasses. The children of the poor, living in
unsanitary conditions and poorly nourished, show nose
and throat defects in twice the proportion that children
of a better social class show these defects. Poor nutri-
tion is, of course, much more prevalent among children
of the poor, and skin diseases are found in many times
greater number among children of the poor and ignorant.

Really the only item worthy of attention of the Euro-
pean reader is the reported prevalence of trachoma among
the North American Indians, who live on reservations,
supervised by the United States Government, in various
localities in the western parts of the country. From this
fact, rather startling to those who have associated
trachoma with south-eastern Europe only, we may
possibly conclude that trachoma is a disease more or
less constantly associated with dirt and lack of soap and
water. The great decline in the number of trachoma
cases reported among New York City children s r._l,ue, no
doubt, in great part, to the work of the authorities, but
it is very possible that a large measure Gf_ improvement
has been due to better diagnoses, the inculcation of
hygienic habits among the children and the absolute
cure of cases,

For the above reasons the average figures here quoted,
from the writer's book on “ Health and Medical Inspec-
tion of School Children,” must not be taken to signify
anything more than general guiding figures set down
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