Anisometropic Amblyopia: 5 year-old male with unequal vision
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Chief Complaint: Referred for unequal vision
History of the Present Illness:

A 5 year-old male was referred by his local optometrist for suspected decreased vision in his left eye found on
a screening exam. His mother had not noticed any vision problems. He has had normal growth and
development.

Past Ocular History: None

Past Medical and Surgical History: None
Medications: None

Family History: No history of amblyopia or strabismus
Social History: Lives at home with mother and father

Review of Systems: All systems negative

OCULAR EXAMINATION:

On Presentation:

Stereo testing:
o Titmus fly: Negative
e Animals: 0/3
® Wirtrings: 0/9

Pupils: No relative afferent pupillary defect OU
Extraocular motility: Normal versions, flick of exophoria in primary position at distance and near

Visual acuity by Lea pictures (at distance without correction):
e 0D:20/30
e 0S:20/160

Confrontation visual fields: No deficits OU by toys
Intraocular pressure: Soft on palpation OU

Cycloplegic refraction:
e OD:+0.75+0.50x 090 20/20-1
e 0S:+2.75+1.75x10520/70-1

External exam: Normal

Anterior segment exam:

¢ Lids: Normal OU, no ptosis



* Conjunctiva/Sclera: Clear and white OU
* Cornea: Clear OU

* Anterior chamber: Deep and quiet OU

e Iris: Normal OU

* Lens: Clear OU

* Vitreous: Normal OU

Posterior segment exam:

* Discs: Normal size without cupping or pallor OU
* Macula: Crisp foveal reflex OU

* Vessels: Normal OU

* Periphery: Normal OU

CLINICAL COURSE: The patient was given his cycloplegic refraction minus 0.75 D to encourage compliance
and followed at three-month intervals (see exams below).
Prescribed refraction
e O0OD:+0.75+0.50x090 -0.75D - plano +0.50 x 090
e 0S:+2.75+1.75x105 -0.75D - +2.00+1.75x 105

In the first year of treatment, his vision improved to 20/30 with glasses alone and his stereoacuity was
almost full. Vision and stereoacuity remained stable at yearly exams over the next 2 years (until age 8) at
which point the patient’s mother discontinued the glasses on her own. At age 9, his vision was found to have
slipped a line and he had a slight decrease in stereoacuity consistent with discontinuation of glasses. The
patient’s mother declined a trial of patching, and his full correction was resumed.

3 months after starting glasses:
Worth 4 Dot Test: Fusion at near
Stereo Testing:
e Titmus fly: Positive
e Animals: 3/3
e Wirtrings:1/9
Visual acuity by Lea pictures (at distance with correction):
e 0D:20/20-3
e 0S:20/30-2

7 months after starting glasses:
Stereo Testing:
e Titmus fly: Positive
e Animals: 3/3
e Wirtrings: 3/9
Visual acuity by Lea pictures (at distance with correction):
e 0D:20/20
e 0S:20/30



10 months after starting glasses:
Stereo Testing:
e Titmus fly: Positive
e Animals: 3/3
e Wirtrings: 6/9
Visual acuity (Snellen) (with correction):
e 0D:20/20
e 0S:20/30

13 months after starting glasses (Age 8, glasses stopped by mother):
Stereo Testing:

e Titmus fly: positive

e Animals: 3/3

e Wirtrings: 8/9
Visual acuity (Snellen) (with correction):

e 0D:20/20

e 0S:20/30

9 years old (1 year after stopping glasses):
Stereo Testing:
e Titmus fly: positive
e Animals: 3/3
e Wirtrings:5/9
Visual acuity (Snellen) (without correction):
e 0D:20/20
e 0S:20/100
Visual acuity (Snellen) (with correction):
e 0D:20/20
e 0S:20/40-1

DIAGNOSIS: Anisometropic amblyopia

Causes of Amblyopia (in order of frequency): Strabismus, anisometropia, high bilateral ametropia,
stimulus deprivation (e.g. congenital cataract)

DISCUSSION:

Amblyopia is a major cause of preventable vision loss. A Pediatric Eye Disease Investigator Group (PEDIG)
study showed that anisometropia was a contributing factor in 61% of patients presenting for initial
evaluation of amblyopia (PEDIG 2002). It was the only identifiable amblyogenic factor in 37%. It is believed
that unequal refractive error results in amblyopia due to a combination of chronic image blur and central
inhibition of the visual signal originating from the affected eye. In the present case, the patient had significant
anisometropia with differences in the hyperopic and astigmatism correction between the two eyes
(amblyopia is clinically defined by a difference in vision of 22 lines between the eyes). Hyperopic
anisometropia is more amblyogenic and more common than myopic and astigmatic anisometropia in children
(Kutschke 1991). In this case, he had hyperopic anisometropia as well as astigmatism contributing to his
anisometropia. The American Academy of Ophthalmology has consensus guidelines for prescribing optical
correction to children with anisometropia that are based on the type of refractive error (see table 1).



AAO Consensus Guidelines for Prescribing Eyeglasses in Anisometropia by Age
0-1 years 1-2 years >3 years
Myopia >-2.50 >-2.50 >-2.00
Hyperopia > +2.50 >+2.00 >+1.50
Astigmatism =2.50 >2.00 >2.00

Table 1: An adaptation from the American Academy of Ophthalmology’s consensus
guidelines for optical correction in anisometropia by age.

Anisometropic amblyopia has been reported to occur with as little as one diopter difference between the two
eyes (Kutschke 1991). In recent years, therapy with glasses alone has become more acceptable and has been
shown to improve vision = 2 lines in 77-93% of patients with complete resolution of amblyopia in 27-45%
(PEDIG 2006, Chen 2007). Treatment effect appears to plateau around 2 months. If severe amblyopia is
present at presentation (defined by the Amblyopia Treatment Study Group as visual acuity 20/100 -
20/400), patching or pharmacological penalization may be added. However, patching or atropine must be
considered in addition to optical management if patients show no improvement with glasses alone after 3-5
months.

It has been thought that visual maturity occurs between the ages of 6 and 9 years (Scott 1988). However, a
growing number of studies are showing a response to amblyopia treatment in older patients (Menon 2008).
In 2005, PEDIG reported that amblyopia improved with optical correction alone in about one fourth of
patients aged 7 to 17 years, with 15% of patients improving when first treated in their teens (Scheiman
2005). This supports the need for treatment through the first decade of life and possibly into the second
decade of life.

Patient compliance with glasses wear is a frequent challenge in the treatment of anisometropic amblyopia. It
is especially difficult in very young patients as they are often unable to notice a subjective improvement in
their vision with the glasses on. Discussion with the parents about the need for continued glasses wear and
the risk of recurrence is important to successful treatment as can be demonstrated by the slip in visual acuity
in our patient. It is important for parents to understand that continued spectacle correction is critical until
visual maturity even when apparent stability has been achieved.

There are few life-altering diseases in medicine with a better cost/benefit ratio in terms of treatment. The
challenge is to be able find the affected children. Effective screening and early diagnosis are key public health
concerns in addressing anisometropic amblyopia as late diagnosis and poor initial acuity portend a poor
response to treatment (Hussein 2004). Use of the Bruckner test is an easy and effective method for detecting
anisometropia by pediatricians and other non-ophthalmic professionals (see below). This can be done
quickly in the office and prompts a referral to an ophthalmologist or optometrist. Large-scale screening
efforts such as the Iowa KidsSight program using instruments like the MTI photoscreener (Medical
Technologies, Inc, see Figures 2 and 3) have been successful at identifying amblyopia risk factors for a large
percentage of children (Longmuir 2010). This screener has a high positive predictive value for anisometropia
(96%). Amblyopia continues to be a significant public health problem, affecting 2% to 5% of the population.
When diagnosed and treated early in life, the visual loss may be reversed, highlighting the need for early
identification and treatment of anisometropia.



The Bilateral Red Reflex (Briickner) Test
1. Setadirect ophthalmoscope to zero to focus on the cornea.
2. Hold it approximately 30 inches from the child so that the circular beam of light overlaps both pupils.

3. Assess for any asymmetry in brightness, color or shape while viewing red reflexes simultaneously.

Figure 1: A: Normal symmetric Briickner reflex. B:
Asymmetric Briickner reflex indicating a need for referral
(from Paysse 2001).

Figure 2: MTI photoscreener




Figure 3: Photographs from an MTI photoscreener
demonstrating anisometropia.

Diagnosis: Anisometropic amblyopia

EPIDEMIOLOGY:
® Prevalence: ~1%

SIGNS:
Fixation preference (if preverbal)

® (Cause of amblyopia in 37% >2 line difference in acuity between the

® Average age at diagnosis: 5 years eyes

® Female = Male ® Red reflex asymmetry (abnormal Briickner

e No geographic predilection test, see Figure 1)

e Likely under-diagnosed Abnormal vision screening
Anisometropia found on cycloplegic
refraction

SYMPTOMS: TREATMENT:
® None ® (lasses or contact lenses
® Occlusion therapy (e.g. patching)
® Penalization therapy (1% atropine)
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