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Abstract

e AIM: To evaluate the relationship of isoametropic
amblyopia with the prevalence of hyperopia in young
children with hyperopia and orthotropia.

¢ METHODS:. Fifty-six children with a mean age of 5.5
years and bilateral symmetric hyperopia were selected
and assigned to the following two groups, children with
bilateral hyperopia < + 4. 0D spherical equivalent ( Sph.
Eq.) and those with bilateral hyperopia > + 4. 0D Sph.
Eqg.. Prevalence of isoametropic amblyopia was estimated
and compared between the two groups.

¢ RESULTS: Among the 32 children with bilateral hyperopia
of < +4.0D Sph. Eqg.,4 children (13%) had isoametropic
amblyopia, while among the 24 children with bilateral
hyperopia of > +4.0D Sph. Eq., 15 children (63% ) had
isoametropic amblyopia. Statistical analysis revealed a
significant difference for prevalence of amblyopia between
the two groups of isoametropic children (P<0.05).

e CONCLUSION: Isoametropic amblyopia is not rare
among children with bilateral hyperopia, especially when
hyperopia is more than +4.0D Sph. Eg. On the bases of
this investigation, children with bilateral hyperopia > +4.0D
have a risk of 13%-63% developing isoametropic
amblyopia. Thus, indicating that children with hyperopia
of > +4.0D have an increased risk of isoametropic amblyopia.
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INTRODUCTION

A mblyopia is an unilateral or bilateral reduction of best-
corrected visual acuity (BCVA) that can not be directly

attributed to the effect of any structural abnormality of the

visual system ' . Amblyopia is due to abnormal visual system

development during the first decade of life, resulting from

strabismus, anisometropia or isoametropia and visual

deprivation """, With an overall prevalence of 2% to 4% ,
amblyopia is the most frequent cause of visual impairment in
children and young adults >

Isoametropia may cause mild to moderate amblyopia in both
eyes ', Isoametropic or ametropic amblyopia is usually a
mild to moderate bilateral reduction of BCVA because of
large, approximately equal, uncorrected refractive errors in
both eyes, since childhood ''". Its mechanism is presumed to
be pattern vision deprivation; which is failure of either eye to
achieve a clear foveal image results in abnormal cortical

1 According to a study on the cortical

development
thickness of children with ametropic amblyopia by brain
magnetic resonance imaging ( MRI) , the cortical thickness of
the lingual and pericalcarine areas in the left hemisphere and
of the cuneus, lateraloccipital and lingual areas in the right
hemisphere in the amblyopic group were significantly thinner
than those in the control group .

Hyperopia of more than 4. 0-6. 0D and myopia of more than
6.0-10. 0D have a risk of inducing bilateral amblyopia''*’
Uncorrected bilateral astigmatism of more than 2. 0D cylinder

Y. Isoametropic amblyopia

may cause meridional amblyopia '
is more common in high bilateral hyperopia than bilateral
myopia, because myopic children are able to achieve clear
near vision with at least one eye . Children without optical
correction for severe astigmatic refractive error in childhood
sometimes show persistent impairment of corrected vision that
is confined to the more ametropic meridian, which is known as
meridional amblyopia. It can be unilateral or bilateral *-.
The degree of bilateral hyperopia which may carry a risk of
ametropic ( bilateral) amblyopia is usually +4.0D or more,
but bilateral amblyopia is less likely to develop in high
hyperopic patients when accommodative esotropia is present.
In such cases, the accommodation that causes excessive
convergence, has the beneficial effect of bringing the fixating
eye’s retinal image into sharp focus, whereas non-esotropic,
highly hyperopic patients may not accommodate sufficiently to

*'. Usually in such cases

have a clear vision with either eye '
bilateral mild to moderate amblyopia develops. The eyes of a
child with anisometropic amblyopia look normal to families
and primary care physicians, thus causing a delay in detection
and treatment ', Children with mild to moderate myopia or
mild myopic anisometropia ( <-3.0D) usually do not develop
amblyopia "' . Modest degrees (i.e. + 1to + 3) of unilateral
excess hyperopia may cause mild to moderate amblyopia,
especially when there is significant hyperopia in the less
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-, Mild degrees of hyperopic or astigmatic

ametropic eye
anisometropia (1.0-2. 0D) may induce mild amblyopia ',
but unilateral high myopia typically causes a severe form of
amblyopia'®- .

According to previous studies, rates of isoametropic amblyopia
in children with more than +4.0D hyperopia in both eyes is
less than 20% , but may increase with higher degrees of

/. This study was performed to estimate the

hyperopia'>
prevalence of isoametropic amblyopia among Iranian children
with  bilateral ~symmetric  hyperopia and orthotropia.
Significance of doing this study is to estimate the rate of
isoametropic amblyopia among children with high bilateral
hyperopia, which indicates that close follow-up of these
children in early childhood is necessary to prevent amblyopia.
MATERIALS AND METHODS

In this descriptive study, 56 children with bilateral hyperopia,
orthotropia and a mean age of 5.5 years were selected. All
children were isoametropic, with hyperopia =<4.0D spherical
equivalent hyperopia, < 1. 5D anisometropia and < 1. 5D
cylinder in either of the eyes were assigned to one group and
the rest of hyperopic children with > 4.0D spherical equivalent
hyperopia, < 1. 5D anisometropia and < 1. 5D cylinder in
group.

refractive  error

assigned to another

bilateral

either of the eyes were
Isoametropia was defined as
(hyperopia) , when the difference between the two eyes was
=<1. 5D and cylinder was less than 1. 5D in either of the
eyes. Isoametropic amblyopia was defined as BCVA =0. 8
and variance < 2 chart lines in both eyes. All patients
underwent complete eye examinations including cycloplegic
refraction ( achieved with atropine ), funduscopy and
diagnostic tests to rule out any type of strabismus.
RESULTS

Among the 32 children (18 boys and 14 girls) with <4.0D
spherical equivalent hyperopia in the first group, 4 children
(13% ) had isoametropic amblyopia, and mean spherical
equivalent hyperopia among these children was +3.5D. The
other children in this group either had no amblyopia (8 cases,
25% ) or some degrees of unilateral amblyopia (20 cases,
63% ).
and 11 girls) with >4.0D spherical equivalent hyperopia, 15
children (63% ) had moderate (BCVA 4/10 to 7/10) isoametropic
amblyopia and the mean spherical equivalent hyperopia among
these amblyopic children was + 6.25D. The other children
13% ) or bilateral
amblyopia with large difference in vision between the two eyes

(6 cases, 25%).

between the mean age and gender among the two groups with

In the second group, among 24 children (13 boys

had unilateral amblyopia ( 3 cases,
There was no significant relationship

amblyopia. Statistical analysis using the Chi-square test
indicated y* =13. 15 and P <0.0003 and using the Fisher’ s
exact test indicated P < 0. 0001. Thus,

difference for the prevalence of amblyopia was observed

a significant

between the two groups of isoametropic children (P <0.05).
DISCUSSION

Although anisometropic amblyopia is one of the most common
causes of amblyopia in children, isoametropic amblyopia is
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relatively common in children with high bilateral refractive
errors. In our study prevalence of isoametropic amblyopia
among children with bilateral symmetric hyperopia was
relatively common, and may increase significantly, when the
amounts of hyperopia exceeds 4. 0D. Results of current study
indicates that in children with bilateral hyperopia less than
+4.0D, unilateral amblyopia is more common (63% ).
Ziylan et alin a study of 160 Turkish children with high
hyperopia with a spherical equivalent of at least 5. 0D,
anisometropia less than 1.5D and cylinder less than 1.5D in
either of the eyes, reported that 31 (19.37% ) had isoametropic
amblyopia "°'. Based on the study conducted by Klimek er al,
in America, among the 418 children with = +4.5D spherical
equivalent hyperopia, who did not have =1. 5D anisometropia,
36 cases (8.61% ) had isoametropic amblyopia '*. In a US
study conducted by Fem K. D, 87% of children with =5.0D
isoametropic hyperopia showed aided acuity poorer than 6/6 at
the initial correction of the refractive error. However, if the
full hyperopic correction was worn for 1 year or longer, only
43% of these patients demonstrated acuity poorer than 6/6,
and none showed acuity poorer than 6/12!7* .

Statistically, rate of isoametropic amblyopia among children
with bilateral symmetric hyperopia of < +4.0D is low, but it
is common in children with hyperopia of > +4.0D. Results
of current study shows that there was a significant difference (P <
0. 0003 ) between prevalence of amblyopia and hyperopia
among children with =< 4. 0D and children with > 4. 0D
bilateral symmetric hyperopia.

In our study, the prevalence of isoametropic amblyopia was
estimated to be approximately 13% among children with less
than +4. 0D bilateral hyperopia and 63% in children with
> +4.0D bilateral hyperopia, which are higher than those
reported in other studies. This may be due to genetic or other
unknown factors, although in some studies amblyopia has been
considered to be a condition with BCVA of less than 20/40 or
20/50 | whereas in our study, amblyopia was defined as
visual acuity of less than 20/25 in each eye. Hence if we
consider amblyopia as visual acuity of 20/40 or less, the rate
of isoametropic amblyopia among children with hyperopia
< +4.0D will be 3% and among the children with hyperopia
more than +4.0D will be 13% . These findings are similar to
other studies. The number of patients in our study may be
insufficient. Therefore, future investigations with a larger
sample size of all isoametropia types (hyperopia, myopia and
astigmatism) and influencing factors in children from all
societies are necessary.

CONCLUSION

Findings of the present study as well as previous studies
suggest that isoametropic amblyopia may be relatively common
among children with high bilateral hyperopia, and periodic
examinations of children, correction of ametropia and timely
follow-up, can prevent bilateral low vision in these children.
Acknowledgement ; The authors thank Mrs. Mahnaz Vaezi for
her assistance with statistical analysis and contribution to this
study. We also thank Crimson Interactive Pvt. Ltd. ( Enago)

for editing the manuscript.



Int Eye Sci, Vol.12, No.3, Mar. 2012  www. ies. net. cn
Tel.029-82245172 82210956 Email . 1JO. 2000 @163. com

REFERENCES

1 Liesegang TJ. " Basic and clinical science course" San Francisco:
American Academy of Ophthalmology; Section 6: Paediatric Oph. and
Strabismus 2007-2008 :67-71

2 Greenwald MJ, Parks MM. Amblyopia. In; Tasman W, Jaeger, EA,
editors, Duane’s ophthalmology volume 1 Ocular Motility and Strabismus
Lippincott Williams & Wilkins 2008 :101-119 {4.4 &% (k) Z b (2
WDEIEHRRIE L T F T

3 Wallace DK. Amblyopia. In; Wilson ME, Saunders RA, Trivedi RH,
editors. Pediatric Ophthalmology Heidelberg : Springer-Verlag Berlin 2009 .:34-45
4 Du H, Xie B, Yu Q, Wang J. Occipital lobe’s cortical thinning in
ametropic amblyopia. Magn Reson Imaging 2009 ;27(5) :637-640

5 Ziylan S, Yabas O, Zorlutuna N, Serin D. Isoametropic amblyopia in
highly hyperopic children. Acta Ophthalmol Scand 2007 ;85(1) . 111-113
6 Klimek DL, Cruz OA, Scott WE, Davitt BV. Isoametropic amblyopia
due to high hyperopia in children. JAAPOS 2004 ;8(4) :310-313

7 Fern KD. Visual acuity outcome in isometropic hyperopia. Optom Vis Sci
1989;66(10) :649-658

8 Friendly D, Jaafar M, Morillo D. A comparative study of grating and
recognition visual acuity testing in children with anisometropic amblyopia
without strabismus. Am J Ophthalmol 1990;110(3) :293-299

W AR JE S AN IE 14 55 M AR 4 B9 48 S 1R 53
Ali Rezaei Shokooh, Farhad Adhami Moqadam, Abdolhamid
Najafi, Youness Ghasemiy, Mahnaz Vaezi MSc

(VEF AL, B R PR =2 Bl =2 B L 4 O 2 1 22 PR 22 B
Amiralmomenin BBz HRE})

BIRA/EH . Ali Rezaei Shokooh. shoocooh@ yahoo. com

WE

BR TR BRECILEFRBEELFAEEENS
TEREHKXR,

ik 56 GlH R AR ILE, FHERSS5 Y, o
KA, FARTA < +4.0D 30348 A A0 R A > +4.0D
FRIRGU, WA AR EOL S B AL B RO
AT,

ER.AERNANBITA<S +4.0D EFREL P 4 7
(13% ) B AR JE 1 B M 540524 6 IRTAL > +4.0D
EWIHRGEAF 15 B1(63% ) BN EALFERBN, &
TFEAMER BARRENFTENLEF FUATEH
BEEER (P<0.01),

B MMEALTERFUANRENGILEFHTF
W, AHERSTUE R KT +4.0D Exkbiet, T A
WA IR > +4.0D B L&A 13% ~63% & & &
AREXFEREFZN, HHATH > +4.0D WILEE
R BT EREFANILER K,

5 5

Three World Journals Created

Three World Journals Created ,two in Hongkong and other in Singapore. They are all bi-monthly e-periodicals in English, open-
access ( OA), peer-reviewed academic world journal series, created according to the PubMed Central and SCI standards,
supported by the editorial board of global experts in their research all over the world. They all invite Prof. Bo-Rong Pan, the
academic editor-in-chief of the World Journal of Gastroenterology ,an unique weekly gastroenterology academic English journal in
the world, as their editor-in-chief.

1) World Journal of Environment and BioMedicine ( World J Environ BioMed , WJEBM )ISSN 2010-4715

Website ; http ;//www. wjebm. com. sg/index. php Email ; editor@ wjebm. com. sg

2) World Medical Imaging Research ( World Med Imaging Res, WMIR) ,ISSN 2225-0697

Website : http://www. ori-medsci. com/en/qikann2. asp? /id =29 Email ; WMIR _editor@ hotmail. com

3) World Medical Laboratory Research ( World Med Lab Res, WMLR ) ,ISSN2225-0700

Website : http://www. ori-medsci. com/en/qikann2. asp? /id =29 Email ; WMLR _editor@ hotmail. com

They all publish Commetary, Progress, Review, Original article, Case report and some conflict reviews as correspondence to the
editor, etc. All above manuscripts are welcome. Email your manuscripts to their correspond Emails, please.

You are welcome to email your suggestions and ideas to borongpan@ yahoo. com.

When you have the interest to be their editorial members, contact Prof. Pan BR,with your research post and situation, please.

393



