Amblyopia—Diagnosis and Treatment
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THE TERM AMBLYOPIA is derived from the Greek, meaning “dull vision.”
Many parents or patients will refer to it as “lazy eye.” As a patient examiner, you
will want to investigate the meaning of this term carefully, as many patients also use
“lazy eye” to describe strabismus. Amblyopia occurs in approximately 2—-5% of the
general population.

The visual system develops between birth and approximately age 7 to 9. The earlier
the onset of the abnormal visual stimulation, the greater the visual deficit will be.
Early detection is vital. Visual acuity increase secondary to treatment can occur only
until around age 9. If treatment does not occur during this time, vision and binocu-
larity are permanently lost.

The general term amblyopia refers to a decrease in vision due to abnormal visual
stimulation of either one or both eyes. Both eyes must see the image simultaneously
and in focus to work together. If, for some reason, one image is blurry and the other
clear (refractive) or the eyes do not see the same object simultaneously (strabismic),
amblyopia can develop. The three most common causes of amblyopia are:

= Strabismus

= Refraction

= Deprivation

= Combination of the above

= Strabismic amblyopia

This type of amblyopia is often noted early due to a misalignment of the eyes, or
strabismus. During strabismus, one eye is straight and being used for vision. The other
eye is most often seen as turning in (esotropia) or turning out (exotropia), although
the misalignment can be vertical as well. The deviation of the eyes creates two images
of one object, one where each eye is focusing. When this occurs in children, the brain
automatically turns off the second image (suppression) because two images cannot be
focused at the same time. When strabismus occurs in older patients whose brain is no
longer adaptable, two images will be seen at the same time but in two different places,
resulting in diplopia. Many young patients freely alternate between the two eyes to
fixate and develop equal vision. If they strongly favor one eye over the other and do
not alternate fixation, amblyopia results. Strabismic amblyopia is always unilateral
and occurs more frequently in esotropes than exotropes.

Refractive Amblyopia

This type of amblyopia is often noted much later in a child’s development. There are
no outward clues to forewarn parents of a visual problem. Many children are first
noted to have decreased vision at school screenings. However, they will often cheat in
a desire to give the correct answer. Screeners cannot always catch children who may
be peeking with the better-seeing eye. Unlike strabismic amblyopia, refractive am-
blyopia can be unilateral or bilateral. The clearer image is always the preferred image.

Bilaterally, amblyopia occurs with high myopia or hypermetropia as ammetropic am-
blyopia. A clear image is not seen by either eye. Uncorrected high myopia may be too
high to create a clear image at any distance. Moderate myopia may create an image
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seen at near that may be clearer but not clear enough. However,
uncorrected moderate or high hypermetropia will cause a great
need to accommodate to produce a clear image. The image at
near will actually require more accommodation to be seen.
Most young children just won’t make the effort to accommo-
date the amount necessary. In these cases, a clear image never
reaches either eye and proper visual development cannot occur.

Uncorrected high astigmatism will also create a blurred image.
This type of amblyopia, where the image is blurred along one
axis, is called meridional amblyopia. Depending on the uncor-
rected refractive error, ammetropic amblyopia may be mixed
with meridional amblyopia.

A significant refractive difference between the two eyes will
cause anisometropic amblyopz’a. Anisohypermetropic amblyopia
is more common than anisomyopic amblyopia. In anisohyper-
metropia, the least hypermetropic eye is the preferred eye, as less
accommodation is needed to focus on an object. With ani-
somyopia, the more myopic eye is used for near and the other is
used for distance. Although guidelines vary, it has been said that
as little as one diopter of anisohypermetropia, 1.5D of astigma-
tism, or 3D of myopia can cause anisometropic amblyopia.

It is important to remember that when correcting amblyopia,
the image from the two eyes must be clear and the same. Spec-
tacles to correct high refractive errors may be expensive, difficult
to fit, and difficult to obtain. Anisometropic spectacles may
cause aniseikonia, a difference in the retinal image size, provid-
ing another obstacle for amblyopia treatment. All types of
optical correction should be considered. The progress of contact
lens availability for children has provided an excellent treatment
option. Contact lenses offer parents many advantages. They do
not create aniseikonia, they cannot be broken, and they can be
dispensed with a greater fit.

Visual Deprivation Amblyopia

To provide for a clear retinal image for both eyes, the visual
pathway must be clear of obstacles. Conditions such as acquired
or congenital cataracts, ptosis, or corneal opacities may cause
unilateral or bilateral amblyopia. Many of these conditions
involve the ocular refracting surfaces and may cause additional
amblyopia due to anisometropia. With ptosis, for example, the
eyelid may sit directly on the cornea, often causing astigmatism.
Refractive errors should be corrected before amblyopia treat-
ment takes place.

Congenital cataracts create a much greater problem. These
patients should be seen the same day as it is first detected, if pos-
sible. Treatment is performed early to create as clear an image as
possible. With binocular cataracts, neither eye is seeing clearly
and therefore there is no preference. With monocular cataract,
it is important to remove the cataract as quickly as possible to
create a clear image with each eye. Once the cataract(s) is (are)
removed, refractive correction in the form of contact lenses is
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necessary to create as clear an image as possible. Parents should
be aware that they will be making frequent visits, as contact lens
power will need to be changed frequently, amblyopia treatment
will be necessary, and further surgery may be necessary to cor-
rect secondary glaucoma or an opacified lens capsule.

Diagnosis

Amblyopia is diagnosed during normal visual acuity testing.
As usual, the test must reflect the patient’s ability. Picture tests,
such as Allen or LEA, can usually be used about age 3, either
naming or matching. The next sets of more difficult tests are
the preliterate E test or the HOT'V. Once the child knows all
of the letters, Snellen letters can be tested. The tests correlate in
reliability with the difficulty. The last test is equal to adult test-
ing, as long as effort is good. A difference of two lines of visual
acuity is diagnostic of amblyopia. The vision in the amblyopic
eye should be tested first.

Studies have proven that a child with amblyopia will exhibit

an improved visual acuity when shown isolated letters. This

is called the crowding phenomenon since isolated letter visual
acuity will be better than linear letter acuity. An inaccurate
visual acuity measurement may miss identification of a child
with amblyopia. Also, an examiner may be misled into believ-
ing better vision has been achieved in a patient who has been
patched for amblyopia if a linear test is used on the first visit and
isolated symbols on the second. Visual acuity should a/ways be
measured with an entire line of characters to limit the crowding
phenomenon.

With children too young for these quantitative tests, there are
still ways to diagnose amblyopia. The least complicated test is to
observe whether the child prefers to fixate with one eye over the
other. This is determined by occluding one eye and observing
the child’s response. If the child cannot see well with one eye,
they will push the occluder away or try to look around it.

A more complicated test also observes fixation, but more for-
mally. With strabismic patients, the practitioner observes which
eye the child is fixating with. Obviously, this eye sees well. Then
the examiner should cover the fixing eye and observe whether
the child will fixate as well with the other eye. If there is a defi-
nite preference for one eye over the other, amblyopia is present.

What if the child does not have strabismus? Can an examiner
still assess fixation? Yes, but a strabismus must be created. A 16*
prism is placed either base down or base in over one eye to create
asecond image. If the child “picks up” fixation through the
prism, the patient can see well with this eye. Often the examiner
will have to occlude the eye without the prism to force the eye
to pick up fixation. The same procedure is performed with the
prism covering the other eye. Amblyopia is present if one eye
shows a preference over the other. The fixation tests are based on
the premise that if vision is equal, the child will not care which
eye he/she uses to sce.
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A more complicated test is the forced preferential looking test,
commonly known as the Teller Cards. This test was experi-
mental for a long time. Currently, many clinics are using it as a
routine screening test in newborns and very young babies. The
test consists of a series of cards with a homogeneous gray back-
ground and a pattern stimulus on one end. (See Figure 1.)

The cards are held at a given distance from the subject and the
examiner (who cannot see which side of the card is the pat-
terned side) observes the direction the baby looks and records
this. A young baby will look toward a pattern stimulus rather
than a homogenous gray stimulus if they can see it. The line
pattern stimuli are presented in decreasing thickness until there
is no longer any preference for pattern vs. gray. At this stage, it
is assumed that the baby can no longer perceive the patterned
stimulus, and the level can be converted to a measurement of
visual acuity. When a child begins to become distracted by
background objects, noises, etc., they are really becoming too
old to perform the test.

There are some problems with this test. Although there isa
chart to correlate Teller acuity to Snellen acuity, the tests can-
not truly be compared, as they are different types of tests. A dif-
ference of two cards between the eyes is considered diagnostic
of amblyopia. Studies have shown, however, that this test does
not test well for amblyopia because it relies on resolution, not
recognition.

Treatment

Occlusion therapy to treat amblyopia has been successfully used
since 1743. Whatever t \he cause(s), the treatment of amblyopia
is based on the same principle: make the amblyopic eye work
and vision will increase. The goal is to acquire the best vision
that can be obtained. The ultimate goal is to acquire equal vi-
sion in the two eyes.

Prior to occlusion therapy, the patient needs to be wearing their
full optical correction. Total occlusion obscures both light and
form vision. Parents should be counseled about all complica-
tions prior to beginning any therapy. To occlude, an adhesive
patch, similar to a Band-Aid®, is worn directly over the preferred
eye. Although latex free, patches may cause irritation to the
skin, especially when removed. Prior to occlusion, a small notch
can be cut in the patch so that it does not stick to the irritated
area. Another trick is to apply milk of magnesia over the area
where the adhesive will be. Once it dries, apply the patch. This
provides a barrier between the skin and the patch that should
help with removal. Other removal techniques include using a
warm, wet cloth or using Vaseline or baby oil over the adhesive
portions of the patch to decrease the “stickiness.”

FIGURE 1
Example of a Teller Card

If the child will not wear the adhesive patch, many things can
be tried. Convincing the parents by stressing the importance of
occlusion therapy often is enough. Bribery works too. A special
toy or additional video time may work with older children.
Decorating the patch with stickers or having a stuffed animal
wear the patch too often works with younger children.

Another option for occlusion is a specially developed cloth
patch that is worn over the patient’s glasses. “Pirate patches” are
not recommended due to the difficulty of keeping the patch in
the correct place. Arm restraints can be worn for short periods
as a behavior modification technique. As a last resort, occlusion
contact lenses have been prescribed. The cost is usually prohibi-
tive, however.

Occlusion can take various forms, often dependent on the prac-
titioner’s preference. Full-time occlusion refers to 24 hours or
all waking hours of occlusion. Part-time occlusion refers to any
occlusion less than full time. Factors determining the duration
of treatment include the age of the child, the density of amblyo-
pia, the cooperation of the child and parents with patching and
follow-up.

The rule for follow-up with full-time occlusion is 1 week per
year age of the child, up to four weeks. Anyone over the age of
four is followed after 4 weeks. Full-time occlusion versus part-
time occlusion has been investigated in great detail lately with a
series of studies done by the Pediatric Eye Disease Investigation
Group. Although the results appear equal with full-time and
part-time occlusion, it is agreed that full-time occlusion shows
positive results more rapidly, thus decreasing treatment time.
Some have argued that they get better compliance with part-
time occlusion, others with full-time occlusion.

One of the difficulties with full-time occlusion is the possible
development of occlusion amblyopia, where the patient prefers
the previously amblyopic eye. Studies have shown this to be
easily reversible in almost all cases. Although its occurrence is
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disturbing to the parents, it is better if they are informed of the
possibility before starting occlusion. To practitioners, occlusion
amblyopia can be a good sign, as it indicates good results with
occlusion therapy. To treat occlusion amblyopia may require
only a cessation of all patching or brief occlusion of the previ-
ously amblyopic eye.

Another risk of occlusion therapy is the appearance of an esode-
viation where no deviation had been seen prior to patching. The
deviation does not always correct itself and strabismus surgery
may be required to correct the deviation.

Part-time occlusion has its advantages as well. Follow-up visits
are needed less frequently and can take place over a longer
interval. There is also less risk of occlusion amblyopia. Part-
time occlusion is much more flexible to the patient’s lifestyle.
Occlusion can take place at a time of day of the parents’
choosing, for example, after school or on weekends. Some
parents prefer daycare or school time, as children sometimes
listen to others better than they do to their parents. Occlusion
can also be split between the two eyes, such as 3 days to one eye
and 1 day to the other.

Penalization is a form of amblyopia treatment that does not
require occlusion. There are three forms: optical, pharmacologi-
cal, or a combination of the two.

Optical penalization involves the placement of fogging material
or changing the spectacle correction over the non-amblyopic
eye. Types of fogging materials include clear nail polish or
frosted tape. Changing the spectacle or contact lens correction
to create a blurred image is accomplished by overplussing the
patient until the vision of the preferred eye is blurred below the
level of the amblyopic eye. This will create a blurred image at
distance but the patient may still prefer the non-amblyopic eye
at near.

Pharmacological penalization uses instillation of atropine 1%
into the fornix of the preferred eye to prevent accommodation.
This will blur the preferred eye for near work. Atropine will
only limit the vision in the preferred eye to 20/80, however. If
the vision of the amblyopic eye is worse than this, the patient
will continue to fix with the non-amblyopic eye.

Atropine has several side effects that parents should know
about prior to starting penalization. Atropine is very toxic. An
ordinary ophthalmic bottle contains enough medication to kill
several children. Parents should be advised to keep the bottle
out of reach. If the drop is mistakenly taken orally, poison con-
trol must be contacted immediately. Other side effects include
increased intraocular pressure, reduced tear secretion, conjunc-
tival hyperemia, dryness of the mouth, irritability, tachycardia,

flushing of the face, and photophobia.

CONTINUING NURSING EDUCATION (CNE) ARTICLE

The cycloplegic effects of atropine may last up to 48 hours.
The dilatory effects may last up to two weeks. Parents should
be advised that if both eyes are dilated, they’ve accidentally
put the drop into both eyes. Also, just because the pupil is
dilated, the desired effect of the drug, blurred vision of the
preferred eye, may not be occurring. The scheduled use of
atropine can vary from once daily to once weekly, at the
discretion of the practitioner.

To penalize the patient at near and distance, optical and phar-
macological penalization must be used simultaneously. Total
penalization involves atropinization and underplussing (or
using minus lenses if not hyperopic) of the preferred eye. The
effect will be the inability to accommodate and a blurred image
for distance at near and distance. The amblyopic eye should be
fully optically corrected. As this type of penalization involves
obtaining a new pair of spectacles, it is usually reserved for
dense amblyopia.

The advantages of penalization over occlusion are that there is
almost no chance of occlusion amblyopia, secondary esotropia
may be better tolerated, and there is no aggravation of latent
nystagmus.

All types of amblyopia require full refractive correction prior to
amblyopia treatment. Anisometropic patients should have a trial
of wearing their optical correction first to determine if occlu-
sion therapy will be needed. Deprivation amblyopia may need
correction of the ocular defect prior to undergoing amblyopia
therapy. It is a complicated decision based on each particular
case. All strabismic patients will require some sort of amblyopia
treatment. It is common for more than one causative factor for
amblyopia to be present. Every patient is different.

No matter what type of amblyopia therapy, it should have an
endpoint. The ultimate endpoint is equal vision. If that is not
obtainable, three months of occlusion with no improvement

should be considered the endpoint.

Amblyopia can be easily diagnosed with existing early screening
methods. It just needs to be done. The medical cost of diagnosis
and treatment is miniscule for the benefit produced. Vision is
one of the primary senses. Loss of vision results in a permanent
disability recognized not only by eye professionals but by all
government agencies as well. Diagnosis and treatment of am-
blyopia should be everyone’s goal. Once lost, it is too quickly too
late to get it back.

Bibliography

Amblyopia. In: Core Curriculum for Ophthalmic Nursing, Chapter 20:
620-623.

Ledford, J. K. (Ed.) 2001. Handbook of clinical ophthalmology for the eye care
professional. Thorofare, NJ: SLACK Inc.



INSIGHT The Journal of the American Society of Ophthalmic Registered Nurses, Inc. | April-dune 2009 | Vol. XXXIV, No. 2

CONTINUING NURSING EDUCATION (CNE) TEST

CNE TEST
Amblyopia—Diagnosis and Treatment

Please note! In anticipation of updating to an online education system bhefore the end of 2009, please note that this will
be the final test to be included in an issue of Insight. Future tests will be accessed online and more information will be
available in coming months. Until further notice, please continue to submit tests as requested below.
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For this activity, read the article, submit the completed post-test
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passing rate of 80% or higher on the post-test. Non-members,
send your post-test with payment of $20 (free for members/
affiliates through June 30, 2010). This post-test expires on

June 30, 2010.
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Objectives

After completing this independent study activity, the
participant should be able to:

¢ Define amblyopia

¢ Describe testing utilized in diagnosing amblyopia

¢ Discuss treatment strategies used to reverse the condition
Please allow a minimum of three weeks from date of
receipt of post-test to receive your attendance verifica-
tion certificate. Requests for certificate less than three

weeks from date of receipt should be accompanied by an
additional $10 fee.
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General Evaluation: Please use the scale below to evaluate this educational activity and objectives. Circle your response. As a result of completing this
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. Define amblyopia.

. Describe testing utilized in diagnosing amblyopia.

. Discuss treatment strategies used to reverse the condition.
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. Independent study was an effective teaching method.

. This course helped me achieve personal objectives.
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4. Amblyopia occurs in approximately what percent of
the general population?

A. 10-15%
B. 2-5%
C. 5-10%
D. 1-2%
2. Common causes of amblyopia include all of the
following except
A. Strabismus
B. Deprivation
C. Refraction

D. Injury

3. Amblyopia due to high, uncorrected astigmatism
is called

A. Meridional

B. Against the rule
C. Axis

D. Oblique

4. Which of the following conditions may cause
amblyopia?

A. Cataracts

B. Ptosis

C. Corneal opacities
D. All of the above

5. The definitive therapy in treating amblyopia is called
A. Seclusion
B. Reduction
C. Occlusion

D. None of the above

6. Occlusion therapy for amblyopia has been
successfully used since

A. 1743
B. 1847
C. 1950
D. 1929
7. Total occlusion obscures
A. Light
B. Form vision
C. Light and form vision
D. Light and acuity below 20/200

8. The rule for follow-up when using full-time
occlusion is

A. 1 week per year age of the child up to 4 weeks
B. 2 weeks per year age of the child up to 8 weeks
C. 1 week per year age of the child up to 6 weeks

D. Every 2 weeks regardless of age

9. Side effects of atropine penalization include
all except

A. Reduced intraocular pressure
B. Dry mouth

C. Photophobia

D. Tachycardia

10. Visual acuity in children should always be tested
with an entire line of letters to avoid what?

A. Myopic shift

B. Crowding phenomenon
C. Confusion

D. Distortion




