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Anisometropic amblyopia is one of the most important eye disorders caused by a loss of
foveal resolution in the less focused eye, by localized mechanisms of foveal inhibition, or by
loss of stereo acuity and binocular function. It occurs in presence of refractive errors,
spherical or cylindrical, > 1.00 D, in presence or absence of strabismus, hyperopia > +3.50
D, myopia < -3.00 D, media opacity, astigmatism > 1.5 D at 90° or 180°, 1.0 D at oblique
axis. The techniques used for the diagnosis include photoreactive screening, cycloplegic and
non-cycloplegic retinoscopy, auto refraction, visual evoked response, wave-front analysis,
and optical coherance tomography. The treatment protocol for anisometropic amblyopia
comprises rectification of refractive error followed by improvement of visual acuity; further
treatment involves atropine penalization of the better eye, occlusion with patching of the
better eye or contact lenses, and combined atropine and spectacle therapy. Refractive
surgery including laser in situ keratomileusis, laser epithelial keratomileusis and
photorefractive keratectomy, are alternative treatment in patients where conventional
modalities have failed. Children with anisometropic refractive error are less likely to have
amblyopia if they are detected at a young age. The present review stands for an update on
facts and phenomena of anisometropic amblyopiawith emphasis on its pathophysiology,
diagnosis and treatment, based upon the available documents in SCI and non-SCI journals
as well as in web-based journals and documents.
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1. INTRODUCTION
Anisometropic amblyopia remains a worldwide public
health problem and it is the cause of great concern both
to clinicians and patients/parents, because the condition
goes undiagnosed and hence untreated enduring into
adult stage; but it is reversible if detected early and
with appropriate treatment for the presence of

asymmetric refractive error in the two eyes. Amblyopia
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is a condition of diminished visual acuity either
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unilaterally or bilaterally caused by deprivation of form
vision or abnormal binocular interaction, or both, for
which no organic causes can be detected by the
physical examination of the eye and which in
appropriate cases is

reversible by therapeutic

measures.? Amblyopia is primarily a cortica
phenomenon, caused by unequal competitive inputs
from the two eyes into primary visua cortex area 17,
although  additional  structural and  functiond
abnormalities have been observed in the latera
geniculate nucleus of amblyopic animals and humans.®
There are severd types of amblyopia of which
anisometropic amblyopiais the one. Anisometropia has
been considered to bea significant amblyopiogenic
factor.* > Anisometropia is the situation characterized
by a considerable difference in the refractive state of
the two eyes® It is of axiad type when there is
dissimilarity between length of the anterior-posterior
axis of the ocular bulbus and of refractive type when
there is difference between dioptric mean refractive
index of the eyes or in the curvatures of the ocular
surfaces. It can also be categorized as simple
hypermetropic, one hypermetropic eye and the other
emmetropic; compound hypermetropic, both eyes
hypermetropic; simple myopic, one eye myopic and the
other emmetropic; compound myopic, both eyes
myopic; and antimetropic, one eye myopic and the
other hypermetropic.® The current review outlines the
facts and phenomena of anisometropic amblyopia with
emphasis on the pathophysiology, existing approaches
to diagnosis and treatment, based upon the information
published in SCI and non-SCI journals as well as the
web-based journals and documents.
2. PATHOPHYSIOLOGY

Anisometropia that produce amblyopia is caused by a
loss of foved resolution in the less focused eye, by
localized foveal

(development of a suppression scotoma), or by loss of

mechanisms  of inhibition

Volume-3-(4)-2015,Page-873-882
stereo acuity and binocular function (caused by loss of

resolution or by a suppression scotoma).® There are
aso reports of ambylopia causing anisometropia.®
Anisometropia is known to be associated with
amblyopia both in the presence and absence of
strabismus.” However, when amblyopia develops in
association with anisometropia, it remains uncertain if
the severity of amblyopia is directly related to the
amount and degree of anisometropia, which is evident
from the fact that despite early intraocular lens surgery
in pediatric cataracts, amblyopia ill plagues the
outcome and even hifocals or contacts lenses fail to
eiminate amblyopia, so the association between the
two has been the subject of debate, and conflicting
results have been obtained.”™ However, Garcia et a.”?
reported significant correlation between depth of
amblyopia and the degree of anisometropia, in both
myopic and hypermetropic patients, being greater for
hypermetropic individuas; the difference between the
axial length of the two eyes contributed to a mgjor part
of anisometropia, more so in myopic cases. Both
spherical as well as cylindricd myopic and
caused increased

amblyopia and decreased binocular function.*®

hypermetropicanisometropia

The amount and type of refractive error difference
between eyes were related to amblyopia and best
corrected interocular acuity difference (IOAD); the
development of stereoacuity depended on similarity of
the refractive error between eyes because the best
corrected random dot stereoacuity were hindered with
smaller interocular differences’ The amount of
refractive error and degree of anisometropia at
presentation of a child with anisometropic amblyopia
strongly correlated with fina visual acuity, rather than
the age of the child, suggestive of the fact that children
with anisometropic amblyopia be treated regardless of
age, and those with poorer visual acuity and higher
trested more

degrees of anisometropia be
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aggressively.” Patwardhan’ showed that patients of
anisometropic amblyopia responded to treatment
irrespective of age and thus effort should be made to
treat even older patients.
3. EPIDEMIOLOGY

There are many clinica and epidemiological reports on
the prevalence of anisometropic amblyopia. Garcia et
ad.? found a prevalence of 47.6% anisometropic
amblyopia in students, with predominance in females
(81%) and 9.5% prevaence of strabismus, both with
exotropia, with 8 cases of unilateral amblyopia and 2
cases of bilateral amblyopia

Anisometropic amblyopia without strabismus are often
presented beyond the critical age period i.e., 6-8 years
as they remain unnoticed in the absence of a screening
program. The age at presentation was not associated
with the final visual acuity of the amblyopic eye;
hyperopic anisometropia was more prevalent at >3 D
anisometropia being strongly correlated to higher
grades of amblyopia*Anisometropic amblyopia is
more prevaent in the hypermetropic type, because
accommodation, which is binocular phenomenon,
occurs sufficiently to focus with the less ametropic eye
while the other eye remain unfocused. Various
previous studies show amblyopia to be much more
common in spherical anisohypermetropes (ssimple and
compound), compound hypermetropic
anisoastigmatism while very low prevaence was

observed in spherical anisomyopes (smple and

compound) and 1>

in  myopic anisoastigmatics.
Donahue *®in a preschool photoscreening program on
120,000 children, identified 792 with anisometropia
greater than 1.0 diopter and found that younger
children with anisometropic refractive error had a
lower prevalence and depth of amblyopia than did
older children while amblyopia had developed by age
4, when they went through traditional screening.

4. DIAGNOSIS
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Amblyopia is defined as a minimum of two Snellen
lines difference in visual acuity. New vision screening
detection  of

technologies that alow early

anisometropia provide ophthal mol ogists an opportunity
perhaps
preventing, the development of amblyopia’® The
traditional detection  of
anisometropic amblyopia include direct assessment of
acuity using Snellen, Early Treatment Diabetic
Retinopathy Study (ETDRS) or other opto type charts
in children and adults while forced-choice preferential

to intervene early, retarding, or even

techniques for the

looking and sweep visually evoked potentials are used
for preschool vision screening. Novel vision screening
tools that permit early recognition of anisometropiais
important for early intervention, for checking,
andstopping, the development of amblyopia.'® During
the last two decade, the techniques that have been used
increasingly are based on the diagnosis of the
anomalous factors causing amblyopia such as photo
reactive screening,
detection of high
hyperopia,
opacities, and ocular misalignment.’

non cycloplegic retinoscopy,
myopia,
media
2 Other

techniques of preschool vision screening include cyclo

refractive errors of

astigmatism, anisometropia,

plegic auto refraction, non cycloplegic auto refraction,
video auto refraction, visua evoked response, and
wave-front analysis.*> %

Press and Press 2 applied visual evoked potential
(VEP) to facilitate titrating

prescription toward isometropia while attaining and

the anisometropic

preserving symmetry in latency and amplitude of the
wave form recordings to primary visua cortex between
the two eyes. VEP response for the assessment of
anisometropic amblyopia include measurement at a
fixation distance of one meter using a pattern-reversal
waveform generated by a high contrast black and white
checkerboard pattern that is reflected in amplitude

more than in latency of the signals.
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In a study by Zadnik et al.?*,the concordance between
cycloplegic auto refraction at 95% confidence interval
were = 0.32 diopters, 3 times less than that for manual
0.95 D. Cycloplegic
retinoscopy was reported to be appropriate and

cyclo plegicretinoscopy, =+

accurate method to determine refractive error during a
comprehensive eye examination in

children® Studies with f-MRI

preschool
in anisometropic
amblyopia have depicted reduced leve of activation, in
the calcarine cortex at higher spatia frequencies, in the
lateral geniculate nucleus and in the visual cortex
corresponding to the anisometropic eye.?®?’

Teller charts and Bailey-Lovie-Ferris charts are used to
test the sensitivity of spatial contrast at low and high
frequency respectively, anisometropic amblyopia being
characterized by higher differences at high spatia
frequencies and smaller differences at low spatial
caused by optica
differences between the eyes, the loss of high spatia

frequencies magnification

frequency contrast sensitivity resulting into both
stereoacuity and summation defects.? %
Anisometropic amblyopia are related to anomalous
parvo cellular visua pathways, causing defect in the
dorsal layers of the lateral geniculate nucleus, which
reflect foveal visua function and greater defects in
central field of vision, as supported by diminished
multifocal visually evoked potentials in the region,
compared to the peripheral field of vision.**"
5. TREATMENT

The treatment protocol for anisometropic amblyopia
comprises rectification of refractive error followed by
improvement of visual acuity. Further treatment
involves atropine penalization of the better eye,
occlusion with patching of the better eye or contact
lenses, and combined atropine and spectacl e therapy.**
¥ Treatment success is expected to be associated with
the magnitude of anisometropia and the extent of the

amblyopiogenic factors.
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Refractive correction alone with spectacles resolved

amblyopia of children 3 to <7 years old with moderate
(20/40 to 20/100) untreated anisometropic amblyopia
causing improved visual acuity indicated by an average
3-line improvement in visual acuity that may lower the
burden of subsequent amblyopia therapy for those with
denser levels of amblyopia® The interocular acuity
difference (log minimum angle of resolution) in
diopters, corrected and uncorrected, is represented in
Figure 1 for anisometropic cases of spherical and
cylindrical myopia and hyperopia™® In children with
mild to moderate anisometropic amblyopia, a 1-2-4
rule can be considered, such that in hyper metropic
anisometropia of +1.0 D, astigmatism of 2.0 D or
myopia of -2.0 D or a hypermetropia of +4.0 D,
spectacles are required in presence of 2.0 D
astigmatism or myopia, and not a must if the
uncorrected visual acuity is satisfactory.*High
anisometropic amblyopia is chalenging to treat;
Roberts and Adams® used contact lenses to improve
visual acuity in myopic anisometropia of up to 9
dioptres, since contact lenses provide better quality of
vision and contrast sensitivity compared to spectacles.

Treatment with atropine penalization involves the use
of 1% that works by
parasympathetic innervation of the pupil and ciliary

aropine obstructing
musclein the preferred eye leading to pupillary dilation
and temporary loss of accommodation. The obscuring
of vision due to atropine usage is higher in hyperopic
eyes caused by loss of accommodation.*’It has been
suggested that atropine works best in patients with
visual acuity = 20/100 in the amblyopic eye since
atropine use generaly causes blurring of image by
decreasing visual acuity to 20/200.%

% reversal  of

Megbeayin reported myopic
anisometropic amblyopia with occlusion therapy in a
25 year old. The Pediatric Eye Disease Investigator

Group reported, compared to atropinisation, significant
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improvement with 10 or more hours of patching in the
range of 20/80 (6/24) to 20/100 (6/30) and an
insignificant improvement by 6 months, in children
between 3 and 7 years with moderate amblyopia®
while 2 hours of daily patching to be equally effective
as 6 hours of daily patching **, however 6 hours of
daily patching was found to be equally effective as
full-time patching in severe amblyopia with a range of
20/100 (6/30) to 20/400 (6/120).** The vision may not
be completely restored after atropinization and
pendizaion or there may be recurrence after abrupt
cessation of treatment without weaning in patients after

6 or more hours of daily patching to 2 hours of

patching.*®*

Table 1. Prevalence of anisometropia, amblyopia,

anisometropic amblyopia

Populati No Age Technique Prevalence Refer

on ence
Anisometr Anisometro

opia  Amblyopi pic
a amblyopia
72% (< 12
y), 28%
(>12y)
47.6% 2

N

Patients 200 1-30 Cycloplegic
year refraction

Individu 1024 5-46 Cycloplegic 2%
as year refraction,
visual
acuity
Children 1200 Up to Photoscreen 0.22%
00 7 year ing
Children 1356 <13 Cycloplegic 2% 67% 1.3% z
year  streak
retinoscopy
Patients 85 7-50 Cycloplegic 64.7% 1.2%
year refraction,
best
corrected
visual
acuity

0.37% 1

100% 5

Table 2: Morphological changes in the retina in anisometropic
amblyopia
Method

Optical coherence

Mor phological changes Reference
Significant difference in thickness *
tomography (OCT) image  of outer nuclear layer in central

segmentation for the region using linear mixed model

assessment of morphological and insignificant differencein

changesin the retinain interocular thickness of macular

amblyopia layers

Scanning laser Presence of scotomain the %
ophthalmoscope amblyopic eye and in fellow non-
microperimetry to evaluate  amblyopic contralateral eyes
amblyopic patients

Spectral-domain OCT to Chorodial thickness was morein °’
investigate the choroidal amblyopic eyes; differencesin

thickness in amblyopes choroidal thickness in both eyes of
amblyopes compared with normal
vision

Macular retinal thickness

Spectral-domain OCT to 8
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compare the macular retinal  parameters such as
thickness and characteristics  circumpapillary retinal nerve fibre
of optic nerve head layer thickness, macular full
parameters in amblyopic and retinal thickness, and macular
fellow eyesin patientswith  outer retinal thickness were
unilateral amblyopia greater in the amblyopic eyes. The
optic nerve hyperplasia
parameters, such as, the rim area
was larger and the cup-to-disc area
ratio was smaller in the amblyopic
eyes.
Corrective plus lenses improved
compare the retinal and visual acuity but did not cause
choroidal thicknessbefore  choroidal or retinal thinning.
and after optical correction in Different choroidal thicknessin
eyes of children with both eyes of amblyopes compared
anisohypermetropic with normal vision that did not
amblyopia. alter after one year of optical
correction
Mean macular thickness was
greater in amblyopic eyes

Spectral-domain OCT to %

Spectral-domain OCT to 60

evaluate unilateral
anisometropic amblyopia
Ophthalmic examination and Unchanged fixation and reduced
microperimetry with analysis macular sensitivity in amblyopia
of retinal sensitivities and

fixation patterns with red

cross of 2° asthe fixation

target, white background

illumination of 4 asb,

Goldman 111 stimuli with a

projection time of 200 ms,

and agrid of 68 stimuli

around 10° centered on the

fovea. Fixation was assessed

with evaluation of behavior

contour ellipse area.

61

Lee and Kim®™ reported a case of abruptly developed
large esotropia combined with superior oblique muscle
palsy after full time occlusion therapy in anisometropic
amblyopia. Occlusiontherapy is an essential method for
treatment of amblyopia, but it can disrupt certain
fusion, latent

peripheral which may control a

component of the existing strabismus®™, hence
stereopsis and fusiona ability should be evauated
before a full time occlusion that could result in a
disruption of fusion.*

Refractive
keratomileusis (LASIK), laser epithelial keratomileusis
(LASEK) and photorefractive keratectomy (PRK), may

be an dternative in patients where conventiona

surgery including laser in  situ

modalities have failed that can be carried out under
regional anesthesia with self-fixation, along with the
usage of midazolam or diazepam anxiolytic agents in
uncooperative children.” Autrata and Rehurek *
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reported 78% binocular vision and

improvement of mean BCVA from 20/95 to 20/26

gan of

along with a rectification of anisometropic amblyopia
in 4 to 7 year children using PRK and LASEK with a
respectively mean spherical equivalent (SE) of -8.3 D
and-1.6 D, pre- and post- operative vaue after a 24
months follow-up. Chipont et a.* reported a case of
reversal of myopic anisometropic amblyopia(spherical
equivalent refraction of right eye:-14 -3 x 100°, left
eye -5 -3.25 x 90°) in a 8 year old boy with -15 D
Artisan iris claw phakic anterior or chamber intraocular
lens implantation, which after surgery, treatment of
amblyopia and spectacle correction of -4D cylinder at
85%in the right eye and -3.5 D cylinder at 90°in the left

eye was required.
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Figure 1: Interocular acuity difference (log Minimum Angle of
Resolution) corrected and uncorrected; |OAD (log MAR)-C
and IOAD (log MAR)-U in

[A]Spherical myopic anisometropiain diopters, SMA (D)
[B]Spherical hyper opic anisometropiain diopters;, SHA (D)

[C] Cylindrical myopic anisometropiain diopters; CMA (D)
[D]Cylindrical hyperopic anisometropia in diopters; CHA (D)
(Datatable partly converted to figure from Weakly™)

According to Hennessey,® moderate amounts of
anisometropic amblyopia have been effectively treated
with non-surgical modadities including refractive
adaptation through appropriate correction, six hours of
everyday patching, weekend-only usage of atropine

and a combination of atropine with optical

Volume-3-(4)-2015,Page-873-882
penalization. The prevalence and depth of amblyopia

were markedly reduced by screening 4-5 year oldsin a
cohort of 3126 Swedish children indicating that early
treatment of amblyopia in childhood after a screening
programme would result in a better final visua
acuity.™

Careful follow-up is essentia for early detection and
management of recurrence of amblyopia after stopping
therapy for which, older age, better best corrected
visual acuity (BCVA) after stopping therapy and
greater magnitude of improvement in BCV A contribute
asimportant risk factors.*

Use of medication such as levodopa, carbidopa and
citicoline that increase  dopaminergic  heuro
transmission have also been applied to treat amblyopia
in adults and children.*

in al

whom

LASIK surgery is suggested types of
traditional

management have failed, who are intolerable to glasses

anisometropic  amblyopia in
or contact lenses, with amblypoia management being
continued postoperatively, along with assessment of
factors affecting anisometropic amblyopia management
by LASIK, such as age, refraction, depth of amblyopia
and response to conventional therapy.>

The prevaence of anisometropia, amblyopia,
anisometropic amblyopia in a population of patients of
different age groups is indicated in Table 1.2121822%
The morphological changes in the retina associated
with  anisometropic amblyopia using different
diagnostic modalities is shown in Table 2.
Techniques such as photoscreening, photorefraction,
and non cycloplegic autorefraction, help to evaluate
younger children in very large numbers, however
further development of such technology for earlier
detection of the disease is of any value or not, remains
to be explored. Prospective studies are necessary to
explain the mechanistic differences behind the
fraction’s ability to induce amblyopia. Fina visua
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outcome is correlated with initia visual acuity, and
comparable acuity improvement in al refractive groups
warrants the standard of care treatment for all
anisometropicamblyopes. It is essentia to carry out
large-scale multi-centric randomised clinical study at
the regiona level, in order to completely explore the
benefits of amblyopiatherapy.
6. CONCLUSION

Anisometropic amblyopia is the consequence of
persistent formation of defocussed image on the fovea
causing anomaly in the binocular vision and towards
sensitivity to the high spatial frequency contrast. The
relationship  between  amblyopia depth  and
anisometropia magnitude depends on the refractive
basis of the amblyopia, with deeper amblyopia being
associated with larger amounts of anisometropia in
hyperopic amblyopia. Patients of all ages with
anisometropic amblyopia must be encouraged to enter
a management programme with frequent follow ups to
monitor progress. Children with anisometropic
refractive error are less likely to have amblyopiaif they
are detected a a young age. Treatment becomes
difficult with high magnitude of anisometropia, when
visual acuity is <20/40, and differencein BCVA is>4
line between the amblyopic and non-amblyopic eye.
Amblyopiais generally treated well with either glasses
or occlusion therapy or both and refractive surgery is
used for the treatment of patients who cannot tolerate
spectacle or contact lenses.

7. REFERENCES

1. Dobson V, Miller JIM,Clifford-Donaldson
CE,Harvey EM. Associations between
anisometropia, amblyopia, and reduced

stereoacuity in a school-aged population with a
high prevaence of astigmatism.
Ophthalmol Vis Sci 2008; 49: 4427-4436.

Investigative

10.

11

12.

13.

Volume-3-(4)-2015,Page-873-882
Patwardhan NA. |s age relevant for the success of

treatment of anisometropic amblyopia? Indian J
Ophthalmol2007; 55: 469-470.

vonNoorden GK. Binocular Vision and Ocular
Moaotility. Fourthedition, St. Louis;, CV Maoshy,
1990. p. 208-213.

Hennessey CC. Anisometropic
Nonsurgical treatment.
2007;57: 19-26.

France LW: Evidence-based guidelines for
amblyogenic risk factors. Am Orthopt J 2006; 56:
7-14.

Townshend AM, Holmes JM, Vans LS. Depth of
anisometropic amblyopia and difference in
refraction. Am J Ophthalmol 1993;116:431-436.
Cobb CJ, Russdll K, Cox A, MacEwen CJ. Factors
influencing

amblyopia:
American Orthoptic J

visua outcome in
anisometropi camblyopes. Br J
Ophthalmol2002;86:1278-1281.

Helveston EM. Relationship between degree of
anisometropia and depth of amblyopia. Am J
Ophthalmol 1966;62: 757-759.

Kutschke PJ, Scott WE, Keech RV. Anisometropic
amblyopia. Ophthalmol1991;98:258.

Sen  DK. amblyopia.  J
PediatrOphthalmol Strabismus 1980;17:180-184.
De Voters J. Anisometropia in children: Anaysis

J Ophthalmol

Anisometropic

of a hospita population. Br
1985;69:504-507.

Garcia CAA, Dantas EA, Souza AB, Uchoa RAC,
Oréfice F. Epidemiologic study of anisometropiain
students of Natal, Brazil. Arq Bras Oftamol
2005;68:75-77.
Weakley DR. The
anisometropia, amblyopia, and binocularity in the
Am  OpthSoc

association  between

absence of srabismus. Tr

1999;XCV11:987-1021.

879

[TIITIIIO© International Journal of Pharma Research and Health Sciences. All rights reserved



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Waris A, Amitava AK, Akhtar N, Malakar M,
Kritima. Amount of anisometropia and degree of
amblyopia, a correlation. Univ J
Opthamol2013;8:28-31.

Sharma RA. Study of amblyopia among
anisometropic patients. DOS Times 2006;11:729-
731

Rutstein RP, Corliss D. Reationship between
anisometropia, amblyopia, and binocularity.
Optometry Vis Sci 1999;76:229-233.

Rutstein RP, Daum KM. Anomalies of binocular
vison: Diagnosis and management, St. Louis; CV

Mosby, 1998. p.14.

Donahue SP. The relationship  between
anisometropia, patient age, and the development of
amblyopiaTrans Am Ophthalmol Soc

2005;103:313-336.

Tong PY, Macke JP, Bassin RE, Everett M, Enke-
Miyazaki E, TielschdM,et al. Screening for
amblyopia in  preverba  children  with
photoscreening photographs. 111. Improved grading
criteria for hyperopia. Ophthalmol2000;107:1630-
1636.

Schimitzek T, Haase W. Efficiency of a video-
autorefractometer used as a screening device for
amblyogenic Graefes Arch
ClinExpOphthalmol2002;240:710-716.

Schimitzek T, Schworm HD. Wave-front analysis

as screening technique for amblyogenicametropia

factors.

with and without
2003;11:133-143.
DeVries J. Anisometropiain children: analysis of a
hospital population. Br J Ophthalmol 1985;69:504-
507.

Press LJ, Press D. Reverse-engineering of

cycloplegia.  Strabismus

hyperopic anisometropic refractive amblyopia
Optom Vis Dev 2012;43:18-23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Volume-3-(4)-2015,Page-873-882

Zadnik K, Mutti DO, Adams AJ. The repeatability
of measurements of the ocular components. Invest
Ophthamol Vis Sci 1992;33: 2325-2333.

Vision in Preschoolers Study Group. Comparison
of preschool vision screening tests as administered
by licensed eye care professionals in the vision in
preschoolers study. Ophthalmol 2004;111: 637-
650.

Choi MY, Lee KM, Hwang JM, Choi DG, Lee DS,
Park KH, et al.Comparison between anisometropic
and drabismic amblyopia using functiona
magnetic resonance imaging. Br J
Ophthalmol2001;85:1052-1056.

Miki A, Liu GT, Goldsmith ZG, van ErpTG,
Francis E, Quinn GE, et al. Decreased activation of
the lateral geniculate nucleus in a patient with

demonstrated by
imaging.

anisometropic
functional magnetic
Ophthalmol ogica2003;217:365-369.

Hess RF, Holliday IE. The spatia localization
deficit in amblyopia. Vis Res 1992;32:1319-1339.
McKee SP, Levi DM, Movshon JA. The pattern of
visual deficitsin amblyopia. JVis 2003;3:380-405.
Shan Y, Moster ML, Roemer RA, Siegfried JB.
Abnormal function of the parvocelular visua

amblyopia

resonance

system in
PediatrOphthalmol Strabismus 2000;37:73-78.
Yu M, Brown B, Edwards MH. Investigation of

anisometropic  amblyopia.  J

multifocal visual evoked potential in anisometropic
and esotropicamblyopes. Invest Ophthamol Vis
Sci1998;39:2033-2040.

Kaye SB, Chen Sl, Price G, Kaye LC, Noonan C,
Tripathi A, et a. Combined optical and atropine
pendization for the treatment of strabismic and
anisometropic amblyopia. J AAPOS 2002;6:289-
293.

Pediatric Eye Disease Investigator Group. A

randomized trial of atropine regimens for treatment

880

[TIITIIIO© International Journal of Pharma Research and Health Sciences. All rights reserved



35.

36.

37.

38.

39.

40.

41.

42

of moderate amblyopia  in children.
Ophtha mol2004;111:2076-2085.
. Pediatric Eye Disease Investigator Group.

Treatment of anisometropic amblyopia in children
with refractive correction Ophthamol 2006;113:
895-903.

Yip WWK, Fan DSP. Amblyopia: An overview.
Hong Kong Med Diary 2006;11:22-24.

Roberts CJ, Adams GGW. Contact lenses in the
management of high anisometropic amblyopia
Eye 2002;16:577-579.

Holmes JM, Clarke MP. Amblyopia Lancet
2006;367:143-151.

The Pediatric Eye Disease Investigator Group: The
course of moderate amblyopia treated with
atropine in children: Experience of the amblyopia
treatment study. Am J Ophthalmol2003;136:630-
639.

Megbelayin E, Ekpenyong SM, Azunobi J, Ejiro
G. Reversa of myopic anisometropic amblyopia
with occlusion therapy in a 25 year old. Ghana
Med J 2014;48:54-56.

Pediatric Eye Disease Investigator Group. A
comparison of atropine and patching treatments for
moderate amblyopia by patient age, cause of
amblyopia, depth of amblyopia, and other factors.
Ophthalmol2003;110:1632-1637; discussion 1637-
1638.

Repka MX, Beck RW, Holmes JM, Birch EE,
Chandler DL, Cotter SA,et a. Pediatric Eye
Disease Investigator Group. A randomized trial of
patching regimens for treatment of moderate
amblyopia in children. Arch
Ophthalmol2003;121:603-611.

Holmes JM, Kraker RT, Beck RW, Birch, EE,
Cotter SA, Everett DF, et a. Pediatric Eye Disease
trial  of

prescribed patching regimens for treatment of

Investigator Group. A randomized

45,

46.

47.

48.

49.

50.

51

Volume-3-(4)-2015,Page-873-882
amblyopia in children.

Ophtha mol 2003;110:2075-2087.

severe

. Repka MX, Wallace DK, Beck RW, Kraker RT,

Birch EE, Cotter SA,et d. Pediatric Eye Disease
Investigator Group. Two-year follow-up of a 6-
month randomized trial of atropine vs patching for
treatment of moderate amblyopiain children. Arch
Ophthalmol. 2005;123:149-157.

. Holmes JM, Beck RW, Kraker RT, Astle WF,

Birch EE, Cole SR, et a. Pediatric Eye Disease
Investigator Group. Risk of amblyopia recurrence
after cessation of treatment. J AAPOS.
2004;8:420-428.

Lee HJ, Kim US. Abruptly developed large
esotropia after full time occlusion therapy in
anisometropic amblyopia 2012;5:650-651.

Kim S, Kim S, Cho YA. Deterioration of
accommodative
therapy.
2005;19:77-79.
TafaghodiY ousefi S, EtezadRazavi M, Edampour
A. Pediatric photorefractive keratectomy for
anisometropic amblyopia: A review. Rev Clin Med
2014;1:211-217.

Autrata R, Rehurek J. Laser-assisted subepithelial
keratectomy and photorefractive keratectomy

esotropia  during  part-time

occlusion Korean J Opthamol

versus conventional  treatment of myopic
anisometropic amblyopia in children. J Cataract
Refract Surg 2004;30:74-84.

Chipont EM, Garcia-Hermosa P, Alio JL. J Refract
Surg 2001;17:460-462.

Hennessey CC. Anisometropic  Amblyopia
Nonsurgical treatment. American Orthoptic J,
2007;57:19-26.

Gottlob |. The detection,
rehabilitation of amblyopia. CurrOpinOphthalmol

1999;10:300-304.

prevention, and

881

[TIITIIIO© International Journal of Pharma Research and Health Sciences. All rights reserved



52.

53.

55.

56.

57.

58.

59.

Saxena R, Puranik S, Singh D, Menon V, Sharma
P, Phuljhele S. Factors predicting recurrence in
successfully treated cases of
amblyopia. Indian J Ophthalmol 2013;61:630-631.
El-Nahas HS, Elgharieb ME, Khalifa YM, Abou
El-Ela SA. The visua outcome of anisometropic
after

anisometropic

amblyopia |aser-assi sted in-situ
keratomileusis surgery. J Egypt OphthalmolSoc

2013;106:123-128.

. Zaka-ur-Rab S. Evauation of relationship of ocular

parameters and depth of anisometropic amblyopia
with the degree of anisometropia. Indian J
Ophthalmol2006; 54: 99-103.

Tatrai E, Szigeti A, Szamosi A, Vargha P, Zoltan
ZN, Nemeth J, e a.The assessment of
morphologica changes in the retina in amblyopia
using optica coherence tomography image
segmentation. Association for Research in Vision
and Ophthamology Annua Meeting Abstracts.
2014:791.

Johnson DA. Relative scotomata in the "norma™
eye of functionally amblyopic patients. A scanning
laser ophthamoscope (SLO) micreperimetric
study. Binocul Vis Strabismus Q. 2007;22:17-48.
Xu J, Yu X. Macular choroidal thickness in
unilateral ampbypic children. Eye Hospital of
Wenzhou Medical University, Wenzhou, China.
Association
Ophthalmology Annual Meeting  Abstracts.
2014:792.

Araki S, Miki A, Yamashita T, Goto K, Haruishi

K, leki Y, et a.A comparison between amblyopic

for Research in Vison and

and fellow eyes in unilateral amblyopia using
spectral-domain optical coherence tomography.
ClinOphthalmol 2014;8:2199-2207.

Nishi T, Ogata N. Effect of optical correction on
retind and choroidal thickness inchildren with

anisohypermetropic amblyopia. Association for

60.

61.

Volume-3-(4)-2015,Page-873-882

Research in Vision and Ophthamology Annua
Meeting Abstracts. 2014.793.

Agrawal S, Singh V, Singhal V. Cross-sectiona
study of macular thickness variations in unilatera
amblyopia. J ClinOphthalmol Res 2014;2:15-17.
Trabucco P, Mafrici M, Salomone M, Vdente S,
Di Crescenzo C, et d.Microperimetric findings in
children with amblyopia. Association for Research
in Vison and Ophthalmology Annual Meeting
Abstracts. 2014:794.

Conflict of Interest: None

Sour ce of Funding: Nil

882

[TIITIIIO© International Journal of Pharma Research and Health Sciences. All rights reserved



