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Is squint worthy of economic consideration? To this ques-
tion the ordimary persons, and even the uninformed medical man, will

-

answer "No", The "squinter™ is firmly convinced that he is at an
economio diladvantugo sﬁd 80 is iho pPhysician who understands the’ pro-
blem. I propose to show that the latter group of individuals is
corvect.

Kagdan has defined squint as a symptom complex in which thor;
is a deviation of the visual axis of the two eyes, and in which there is
a defective fusion fsculty,wﬁio; faculty is a coordination normally exer—
cised by the higher brain centers. Worth, in 1903, first called
attention to the latter defect, and he has considered it'thc essential
etiological factor. When there is the proper coordimation, bimoomlar
vision which is the physical blending of two sets of viswal impressions
from corresponding points on the retina, is insured. It is binoeounlar
vision which is lacking for the "Squinter". Worth furfhor states that
nearly all ochildren are born with this fsénlty in an undord;voloped state,
and that it is dcvclofoi gradually in the first six months of life, so that
by the end of one year it &s well developed, and by the age of six, it is

fully developed.

In addition to tyo two above mentioned symptoms, the squint
oomplex usually adds a suppression of visiom in the deviating eye. This
is due to the fact that in normal binocular visionm a single object is seen
by the individual because of the fusiom of two separate images by the brain
centers. In the squinting eye, boqsusi 3 soparate image is seen by

each eye, and because these two images are not fusged by the brain center,
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a diélopia arises. This is not qomfort;ble to the patient. coasﬁ-
quently the brain centers will unconsciously do something to overcome
this, and the natural thing to do is to suppress one image. In the
squinter the image suppressed is that from the deviating eye. : A!ior
suppressing for a time, a habit is formed, the eye ne longer sees thi
image, it becomes funciiomally blinmd, and another symptom is added %o

the squinting complex, and the latter is known as "Amblyopia Exanopsia®™,

It has been further observed that mearly all cases of squint

have & refractive error.

There have been many theories arise in explamatioam of the pro-
‘bable etiological faotors for squint. These may be summed up into few

tuétors, each of which probably plays a part, namely -

1. The acoomodation theory of Danders. The normal
individusl, while fixiang on a distant objeot, rests
his powers of acoomodation and convergence. As the
objeot moves olonir, the two faculiies come into
play. In the hypermetrepic eye, distant objeots are
out of foous. As a result, while at rest, some
aocoomodation must be used. !h;n vh‘n the ob ject is
focused for nearer visioam, the amount of accomoda-
fion riquir-d is that of the norma] eyes plus the
amount used while at rest. Ais a rilnlt, the stimu~-
lation sent is the accomodation qenicr is very strong;

and with the strong stimulus, a similarily strong
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ons is non; to thi convergence center bnauulﬁ of the
fact that the two eent§r¢ are so closely eonncct;d
in the brain. The result will be an over convergence.
When the rﬁrr;otive error is greater in one eye than
in the other, a monooular coavergent squint ensues.

If equal, anm alternate squint.

Worth 's Fusion Theery. Worth believes that the cause
of squint is a defeot in the fusiom faculty of the
higher cerebral centers, which faculty normally in-
sures binocular single visioa. In presence of a well

developed fusion faculty, equilibrium of the eyes is

not easily upset. He desoribes three degrees of bin-
ocular vision:
a, Simultaneous perceptiomn -~ the individual i
is conscious of two objeots, one in the

temporal field of each eye. ?

b. Plane fusion: ability to fuse two retinmal
images, but seeing it as a flat piocture.

c. Stereoptic vision: A mental process.
Relative position and depth deteoted,
Nervous Theory.
a. Cases are caused by pathological nervous lesioems.

b, Funotional nervous manifestations.
Muscle Imbalance Theory. There is an imbalance

of the eye muscles so that their associated move~-

ments do not, by deviation of the two visual axes,

place the objeot one is looking at on corresponding
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points of the retina.

Above I have shown that squint is an aetual objective physi~-
cal defioiency. I shall now show that there is an added subjeotive

physical deficienoy, which is even more marked than the former.

Squint is a symptom complex which is prone to be eonlidﬁrod
very lightly by the general publie. There are many reasons for this.
First, the public has not been educated to the 1-portsneQ of the physiecal
hapiiosp of a squint. The usual person will look at a squinter, think
him qno;r. "coock eyed" pfrcon and one with whom he doesn't care to
acquaint himself, ooniidor himself lucky that he is :truight eyed, and
think no more of it. The publioc kas been educated to the value of the
recognition and treatment of all other physical handicaps. Sur;ly the
squinting eye is a physical defeot. It is as ungainly or more so to have
a face orippled dy a2 squinting oy; as fe have another bodily member erip~
pled. In the first instance there is mo possible means of hiding the
defect as is the case of a person with a shriveled arm who may ke;p his
arm behind his back. There is but ome reason for the lax attitude the
laity takes toward "oross eyes" and that is that the public has not been
properly informed and oducttol-te the actual consequence of the negligence
toward squint. Nor has it beocome impressed with the ncoin:ity for treat—
ment. The general publio is mot aware of the fact that most squinters
have, in addition to the very marked cosmetic hsndﬁsap, other far more
grave handiocaps. Few pecople realize that the deviating eye is usually

an aiilyapie eye, wiih an amblyopia exanopsia varying in grade from a
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slight amount of dilability/te & functional blindnpess. These indivi~-
duals have a vastly narrowed field of visien, and have little or no per-
ception of depth, Ihor; is, them, no wonder that such an individual
cannot readily secure an industrial position. He is an industrial
hazard. Employers are awakening to the faot that a functionally blind
eye is to all intent and purposes, a blind eye, Visual tests are now

being made before a person can obtain employment.,

In addition to the actual physical handicap of a squingt, there
are other subjective handicaps which are in truth more ditrinoatal to the
squinter. True, many fields of employment are closed te him beosu:;
of a blind eye, but many more fields are oclosed to him because of a so-
called "peouliar" personality. Why should this matter? A1l you need
to do is to speak to anm adult who has squinted, and he can tell you of the
mental tortures he has suffered. As a young ochild he is called "cook
;yod', "oross eyed", ete. Soon he comes to believe he is diftor;nt from
otheé children. ﬁ§ withdraws from his playmates. That causes more
Jiding and a vicious cirele is formed. Children suffer very deeply and
no child ocan stand the ocomstant taunt of other children. His personality
is changed. Little boys are prome to become pugnacious and little girls
to become extremely self-comscious. The child is awkward, but he oan
not help it. His awkwardness is because of his poor sight. Parents are
impatient because a little girl misses the tumbler whenm she pours the
water at the dinner table. The parents do not realisze that this is not

carelessness or naughtimess, but simply a lack of the sense of depth and

Perspective.
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With advance of time, the strain inoreases. The young indi-
vidual may brood over the situatiom and maybe eonsidered queer. His
health as well as his psyohe is emperiled by the withdrawal. Sooislly he
can not meet people. He unconsciously holds his head down and does not
look people in the eye. The cosmetic effect is particularly distract-

ing to a young lady.

There is little wonder that sueh an individual will give a very
poor impression when interviewing an employer. An employer wants people
who appear honest, straight, forward and able to "buck up against the
world", And then he too is somewhat projudiocd; He does not feel that
a "ooék eyed" person can add anything to his business, but will rather de~
tract. He may feel sorry for the person, but that feeling cannot enter
when dollars and oents are at stake. There are squinters, of course,who
have overcome all these mental tortures, but that individual is rare, and
it is asking too much of a persom. With civilization as it is now, the
normal individual has a difficult time with the keen competition of the
day. The squinter just can't get into this competition because of his

mental, his social, his oolnniio, and his physical handiecaps.

This all seems very unfair when a few months or even a year's
treatment as a child would have prevented the oeourrence of the blind ;yo
The individual with the squint is the sufferer, but he is not to blame.
Had he been properly cared for as a child, this probably would never have
happened. A parent would resent it greatly if he were told he had

blinded his child, and essentially that is what he has done. When a
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young person realizes the hardicap he suffers, and the treatment he could
have had as a child, he eannot ?c blamed for having a certain resentment
toward his pareats. But neither can the parents be blamed. Most of
them do not realize their responsibility. It would seem then that the
blame rests upon the fact that the publie hai not been informed of their
duty. How is this to be overcome? The information must start with
those who understand the situation and so quite naturally the medical pro-
fession must start the reform. There is bdut one way, and that is the
same program that has beem used for the control of such diseases as tuber—
culesis and small pox, mamely public education. Pirst of all, the
general practitioner must be made aware of his responsibility. A care~
ful femily history should be taken from each prospective father and mother.
If there be a tendency to squinmt present in that family, the parents
should be warsed to watch and be wide awake to the first sign of a turning
eye. It is the family physician who sees the child at a young age.

When h§ sees a squint, he should at once explain the situation to the fam=
ily and warn them of the comsequence of delayed treatment. He should be
kind, patieat, and sympathetic, and if he does not know the procedure to
be carried out, he should send the parents to those who do. When an
anxious parent comes seeking advice about a cross eyed child, never should
the physician be guilty of saying "time will oure”, or "lets give time a
chance®, That works only r;rely; Each ocase Qhonld”bo treated expecti-
antly.a

Teachers and public health nurses should be made alert as to the

early existence of squint. Frequently the teacher will be the first onme
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to notice it, because the child will be starting its first close work.
In fact, the public as a whole should be educated to the fact that a
squinting child is a negleeted ochila. Physicians and parents alike
should think not oanly of the cosmetic side of the problem, but also,and
far more greatly, of the loss of vision. Never should the fact that
a child is young and hard to handle be allowed to detain the treatment,
nor should the extravagant claim of nom-medical practitioners be listened
to. With a medical profession, a nursing profession, a teaching pro-
fession, and lastly the parents all well impressed with the werth while
results from a properly treated squint, the problem should be an easy one.
The thanks and the satisfaction of seeing a squinting ohild grown into a
worthy adult, one who can take his place inm the competition, the world,

the society of the world, and one who is good to look at, is pay enough.

Until recent times there have been two schools of treatment
for squint; the operative and the non~operative. Now the two lines of
reasoning are ocoming together and it is felt that the ene is a8 important
as the other. If it is believed that faulty fusion is the basic etio~-
logical factor for squiat, then it follows that surgery will mot cure the
underlying cause. In order to keep the eyes perfectly straight after
they are once put :traight by surgery, the power of fusion of the two

images seen is essential.

Begause by far the greater number of squints are of the conver-
gent monooular type, I shall confine this explanation regarding the treat~

ment to that type.
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The treatment of squint starts with the diagnosis. As pre=-

viously shown, the responsibility of the early diagnosis rests upon those
who first comtact the child, namely the pediatrician and the family phy-
sician. The trend of treatment of which I wish to speak is that of
visual training. The training must be given either as a comple te treat~
ment or‘al a supplement to surgical treatment. It is a specialized form
of treatment and of recent origin. 0f such important consideration has
the method become that large medical centers are starting clinios. They
were first started im the United Kingdom of Germaany and the results in the
;onservntion of eyesight have been 80 satisfactory and gratifying that
more and more olinies have arisen. In th; United States such medical
centers as the University of Illinois, Northwestern University and the
University of Pennsylvania have started clinios. Their reports are very

favorable and they are rapidly enlarging their facilities.

I will outline in a brief manner a course of treatment such as

that employed in the Illinois Eye, Far, Nose and Throat Infirmary, which

was started in Soptemﬁer 1933.

1, Complete History.

This is very detailed and it is especially desirable

to ascertain whether the squint is congenital or acquired.

2. Thorough Examination.

Objectiva.
a, Motility of each eye
b. Power of eentral fixation of each eye.
Whether it can fix a light and hold it.

¢. The character of the squint as determined
by the cover test.




ds The angle of deviation for mear and far
vision, with and without glasses.

Subjective.
a. Diplopia and Maddax test
b. ¥ision
¢, Fusion with amblyoscepe or stereoscope.
3. Treatment.
ldn—sotiv«
a. Refraction with cyecloplegia
Aotive.
a., Orthoptiec Incising
b. Surgery after three months trainiag with
inadequate results, and then after surgery
more trainming.

It is very important that all squinting eyes should be refract-
ed. By far the greater percentage of these eyes show a hypermetropia.
This should be done as soen as possible. Then, in additiom, the child
should be well nourished, and should be generally speaking "Physically
£it.

With these preliminary measures taken care of, the eye is ready
for its visual training, and some type should always be givem a trial,
Worth first emphasized the importance of fusien training in 1903. He
considered it effective only up to the sixth year, because he felt that by
six years of age fusion is fully developed, and that after that time it
ean no lomger be developed. Miss Maddox, im 1931, accepted older chil=
dren and young adults for treatment. Although the latter group improved

slowly, they usually have the will te go ahead, and they have been trained

and Griffith of England reports the development of stereoptic vision im a
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man 36 years of age, after four years of eonstant exercise. Otisg
Wolfe reports a case of a woman 46 years of age in whom fusion sense was
reawakened, This latter is Probably the oldest on record. This, then
opens a new hope for the young adult who has become aware of the fact that
he has an amblyopic eye. It gives a new courage and an incentive to try

to do something.

POscal has described visual training as the developing and en-
larging the visual capacity of an eye that has a subnormal amount of vi-
sien, and points out that it is largely a monocular procedure in contra=-
distinotion to orthoptiec training, which latter is the developing and en-
larging the capacity of the two eyes to work together as a unit, and in
80 doing establish binoocular vision. He further states that the act of
vision depends om retinal processes, the optic nerve, the mind, and the
training in seeing. The latter two factors are mental and 80 have to be
learned. In these cases seeing is to be developed either 1; an eye
whioh has nof learned how to 86e, or in one which has forgotten and has to

be reawakened.

The first step is the developmont of a steady, sustained fixza-
tion by the squinting eye. Fixation is due to @ nenttlinrgo. It is
natural that the stronger the ureg, the more responsive the p;tioni'l eye
becomes to this urge. The more responsive the patient is made te'the
urge, the quicker and more accurate the fixation movements will be. There-
fore, the targets which are usually of flashing lights of varied types,

should be at first interesting, bright, and of & nature to attract an eye.
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There is a whole field of ingenuity opened here, because the trainer
must always remember that the majority of his subjects will be young
children.

Following fixation comes form vision. To develop this early,
coordination of hand and eye should be learned. This is done by hand-
ling objects and then ¥rueing them. In addition to this type of
visual training, the deviating eye in which the vision is lessened or
functionally gone is made to functionm by occlusiom. Various means for
this have been tried, as for instance atropine in the goed eye, smoked
glass over the good eye, or shielding the good eye with & bandage. With
very small children the latter seems the preferable system. One hour a
day is recommended by some, but as others point out, this is quite an
inadeguate time. Six to eight hours a day seems preferable, and it should
be continued over three to six months, to do any good. It should alse be
done regularly to accomplish the desired effect. The child is given close
work to do so as to really use the eye. If a mere infant, small ooloer
blocks or balls may be given to it to play with. At all times, the pro-

cedures must be made as interesting to the child as possible.

Further treatment of the amblyopia consists in a thorough re-

fraction of the eye with a good oyoloplegia, as for imstance atropine.

When it has been determined that a child has little or no bin-
ogular vision, the case is comsidered serious. He is treated at once
in the orthoptic and visual clinic under trained and sympa thetic super—

visers, The first goal to be reached is the development of simultaneous
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perception, or the ability to see two objects when looking through a
nt;rcoleope. Many varieties of instruments have been developed, and
each worker seems to have added his own pet idea, but they are in reality
all varieties of Worth's amblyoscope or stereoscope. At first primers
are used in the stereoscope so as te straighten the sight, but these are
gradually reduced and finally removed, so that there is ultimately fusion
without the help of prisms. Careful observation of the eyes is always
made through the fromt of the instrument, so as to make sure that there
is no alternating of vision. Tracings are given the child. After the
individual is able to see two objects, diagrams are put in the amblyosocope
of such a nature that part of a pioture is seen by one eye and part by the
other. This allows for a fusion with some amplitude, and the eye will
fuse the two distinot retinal images and see the thing as ome picture.
Both eyes have to take part in the process to see the picture as a whole.
The psychic funotion is stimulated. It will be surprising how ocurious
& child will become, and how he will téy to see the picture as a whole.
Again, the procedure must be interesting, the workers cnooursgiag,-sﬁd
the materials of a nature that the ohild will be familiar with i¢. This
much fusion having been learned, it is usually possible to develop a sense
of depth perceptiom. This is accomplished with the same instrument and '
with the diagrams alse. Each eye sees the same object, but at . a differ—-

ent angle. In depth perception, there is a Physical blending of these

dissimilar sets of visual impressions, so as to enable the patient to appre-

ciate the solidity of the objeet, and aid him in the Judgment of distance.

In addition pegs are given which may be fitted in holes.
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Each olinic has its own program of treatment. They are

all essentially the same. To start with, the patient is treated one to
two hours each week actively. In the meantime, occlusionm training is
carried out at home. If the case shows improvement by the e stablish-
meat of fusion and the elimination of the angle of deviation, stereo-
scopioc instruments and ocards are given the mother to take home for the
child. Careful notes of progress are made at each olinic visit. Train-
ing is kept up as long as improvement is shown, If, after three months,
the?o is no improvement, surgery is donme. It is felt that as soom as
possible following surgery, exercises should be carried out as before.
It is felt that the greater the angle of deviation, the less satisfactory

exercises alone will be, and the greater the need for surgical help.

It has been estimated that the average length of treatment is
from three to six months. Soms improve in a shorter time. The older the
case, the longer the neaded t;mo of treatment, is the concensus of opinion.
Reports from various climies are equally favorable. In all clinios, the
treatment seems to have been started with a rather skeptical viewpoint
as to the outcome, and in all cases very marked enthusiasm has folleggd.

I shall quote for example, the results at Northwestern Medioal Schoel in
Chicago.
Series I.
x Forty oases with no orthoptic training. Refractive
error corrected. Ocolusion used. In six months
12.5% had squint corrected. 1In six momths plus 25%

had squint corrected.



Series II.

38 cases given training.
In six months 50% were corrected.
In six months plus 60% were corrected and of these

less than 5% needed glasses.

In 84% of the oases with an angle of deviation of fifteen de-
grees or less, there was no squint after training. With a marked angle
37.1% cases showed mo squint after training. Just these few figures
 would indicate that some type of training of an 6rthcptio nature is wor-

thy of trial.

The physician should always be enthusiastic as to the outcome
of the treatment, because at best, the training is prome to be long and
tedious. The trainer should have a very pPleasing personality, should
be very good im handling children, and should make the work so interest-

ing that the child will look forward to it.
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EOBCLUBIONS
le The individual with a squint is at a real ecomomic disadvantage.

&+ The squinting eye is usually amblyepic and to
all intents and purposes a blind eye. When seek-
ing employment, the squinter finds that all
ocoupations, in which keen sight, fusion and per-

spective are essential are closed to him,

be There is a real cosmetic defect which is not to

be forgotten, and of whigh an employer must be
lin‘!nl.

2. There is a social disadvantage from which the squinter suffers even

more tham from the blind eye.

a¢ The squinter is very comscious of a cosmetic defeect,
and as a child begomes self-comnscious. With the
advance in years the mental agony inereases. Strange

persenalities may be developed.

be The squinter does not forget his cesmetic defect

and is not himself in his social contacts.

3+ 41l mon-paralytic squints may be successfully treated and the ease and
suceess of treatment varies immensely with the age of the individual.
It consists of a combination of two egqually important fields - surgery

and orthoptie training.




4. If the genaral public be informed as to the recognition and conse-
quence of a neglected squint, many squinters will be saved mental,

Physiecal and econemie handieaps.
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