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Purpose: To evaluate the clinical features of unilateral amblyopia with myopic anisometropia at a tertiary center.

Methods: The medical records of 102 children wearing spectacles due to myopic anisometropia with an interocular difference in
spherical equivalent (SE) = 1.00 diopters (D) with a follow-up = 1 year were reviewed. Patients were classified into mild or severe
groups according to an interocular SE difference = 3.00D. The frequency of amblyopia (interocular difference = two lines of visual
acuity [VA]) and response to patching, the magnitude of anisometropia, and the frequency of combined ocular or systemic dis-
orders except refractive errors were compared between the two groups. The VA and refractive errors were measured four
months and one year after spectacle correction and at the last follow-up.
Results: In all, 61 patients with mild myopic anisometropia and 41 patients with severe myopic anisometropia started to wear
spectacles at a mean age of 5.2 years old and were followed-up during a mean period of 34.6 months. The frequency of am-
blyopia decreased more prominently in the mild group: 82.0% in the mild group vs. 92.7% in the severe group four months after
spectacle correction and 45.9% in the mild group vs. 87.8% in the severe group at the last follow-up. At baseline, the mild group
had anisometropia of 1.42 £ 0.66D, while the severe group had anisometropia of 5.47 + 2.09D. The magnitude of anisometropia
tended to increase by 0.42D but not significantly: +0.78D in the mild group and -0.02D in the severe group. More than half of the
patients had combined disorders: 57.4% in the mild group and 53.7% in the severe group.
Conclusions: Severe myopic anisometropic amblyopia at a tertiary center showed little improvement and the magnitude of aniso-

metropia did not change.
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Table 1. Baseline characteristics of 102 amblyopic children with myopic anisometropia

Mild anisometropia (n = 61) Severe anisometropia (n = 41) p-value
Gender (male) 29 (47.5) 12 (29.3) 0.065"
Age (years) 52435 5.1+29 0.887"
Follow-up (months) 37.4 + 129 30.6 + 14.8 0.159°
Mean difference in spherical equivalent (D) 1.42 + 0.66 5.47 +2.09 <0.001"
Mean spherical equivalent of amblyopic eye (D) -6.02 + 3.58 -6.20 £2.56 0.790"
Initial distant VA in amblyopic eye (n = 63) 0.34 + 0.27 0.26 + 0.23 0.221"
Last distant VA in amblyopic eye 0.56 + 0.28 0.32 +£0.22 <0.001"
Last near VA in amblyopic eye 0.89 + 0.21 0.29 + 0.46 <0.001"
Values are presented as mean + standard deviation or number (%).
D = diopters; VA = visual acuity.
*Chi-square test; 'r-test.
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Figure 1. Change in prevalence of amblyopia according to se-
verity of anisometropia. The prevalence of amlyopia de-
creased more prominently in the mild group than in the severe
group 1 year after spectacle correction and at the last fol-
low-up. *Chi—square test.
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Figure 2. Change in mean difference in SE between both eyes.
The magnitude of anisometropia tended to increase by 0.42D
but not significantly during the follow-up period: +0.78D in
the mild group and -0.02D in the severe group. SE = spherical
equivalent; D = diopters.



Table 2. Prevalence of combined diseases in 102 amblyopic children with myopic anisometropia

Mild anisometropia (n = 61) Severe anisometropia (n = 41) Overall
Combined diseases 35 (57.4) 22 (53.7) 57 (55.9)
Ocular diseases 22 (36.1) 14 (34.1) 36 (35.3)
Systemic diseases 10 (16.4) 4 (9.8) 14 (13.7)
Both 3(4.9) 4(9.8) 7 (6.9)

Values are presented as number (%).

*p—value = 0.631 for comparison between mild and severe anisometropia using Chi-square test.

FARTo| ZUjel, NEFLRELE W 002D T4
stof, MAlH oz 042D ZEF-50] SISty FA14
d rtest, Fig. 2).

o5 oJn] gt MBk ohj¢itkp-0437, paire

A AR5 357(57.4%), a5 227H(53.7%)
oA srtEzglo] QUK Table 2). ez FgwtollA= 1t
GOJAFA|(147), <oy S(8%; A= 69, F-5
114 27, anti-vascular endothelial growth factor (VEGF)
A W =4 29), QwAEG), 9 AR
(17), ForHAA =& = AFi(17), A1, BA

S, U bt 5 A1), A% Wt
2~

H
g
(o))

Al .0 £ 3.74), p=0.387, t-test,
-3.90 £+ 3.61D2} -5.19 + 4.51D, p=0.605, t-test). A4t 5
whso] g A9 AL H8e A 44 B ob) HlE
7} A2 H RS 80.8% (217H/269), 1= dE 5+ 84.2%
(1678/197) AAAITE, 2 FT2 A7)0 oFA] Rl Arad
H5 30.8% (8W8/261), 1=z dH 5t 84.2% (165/19
8o A A ARG ARE oA Rl dA5] ST
(p<0.001, Chi-square test). FHI2ZIo] Q= AL obAHS
213k 2] 47l F oFA] WIEr} A dA R e 82.9% (2978
f5H), AEBRET 86.4% (19W2W A, HEn
ZE Al7lef OFA] Rl A ARt 57.1% (2078/35),
ARG 81.8% (187/22%) &2 A Bread it
ol4] o] HIET} E9OM EAH O on] Q1A skt
(p=0.068, Chi-square test). = AR5 == FHHA30]

£ 7% BF 015 + 235D Z/ISIAT, FHHAso] 9]

o

Mr =2

Bt 0.62 £ 2.80D S7FstloU F o Aol= SA4]
o] QA Uthp=0.437, paired t-test).

o o
fu Ho

-

=
=

o

TA AR GORE A% & & A E e R A
oA A3 o] Aol BE=dERE F
=AESO s A7 A E= A7 Wit
o]/Fe] gotof|A FAIZ} THEA] grskeh =4
= A W2 F ofn] QA WskA] ghokeh E3F ARk o4
o] SlotolA| Qtapagto|; Al So] &

AN ZHESFAE A4S 2 3l Pediatric Eye Disease
Investigator Group (PEDIG) ¢toflAl= eHEuwuto 2
T1%00 A= 25 o] Algao] QlaL, 27%0l A= FA]
7b aAEo] 45719 HmARte e ofAX|Ro| tiet
Hehe 29 /A RE Ak daka ek’ sk
T ZAZ ARG S TSR g o AtolA] A
A o BN oR AT o
RS 18.0%, AEaRSw 7.3%, AAHOR=
16.4%9] gtolr} 470 59Ho] QPFRREG RO 2 oFAIZLE &
A=) 7FhA=7E ashA] gskrh & ArollA g a
qurow ofAl7h EHE v go] AHoR we e o
AA R NE ol ot AR Anpt Eoh Bus
sfgro® Qg 4§ A8S SASA Eo A8
B OpA7H ol Ao Zstel AR E ARt
mf o g AZEEC) Pang et al'® AR SORA]OA]
PG REO R 41% A TE 25 o] Al s o] ISt
I B3I o] F o ZEoI A oR Al Eo] Ajh
el A5, TAEEARGoAE A52Q0 7HEA =7 4
ot A7t Bl wes 2 4 ek

HEWE Aol Bradied 45.9%, EadRs
2 87.8%7} o175] @ 3= SPAOIA HAHQ oA A RO
B} AR olike] BAolA] T e Aljo] oA &

o] Aat A TATYREORA

stk 53] 2dF-5o] 4% =
A& AL FA4 B2e & AT ZA=E RS
off gt At YA ET-SFAl Blste] A7t st



- Cistotatatgx| 2019 A 60 H A

A ok b ofygl ofAA® A, Z|AuA|lFE o4,
FAuA I 5ol M= cheFgt oA Ee] ikt 2a
FUBsopo] A7 A A FANE AT /1F
o ATAubc Heba] AnE chopshA] HaEn okt
Rosenthal and von Noorden™= Q4 w43} £t g2a
24%° 4 0.5 oo AlEE ¥& 4 AUNATAL Ek3leh §
A9} Priestley et al.’ Curtin and Schlossman7% Zo3t
AollA 242} 14%, 16%9] °FAA = deE= Eisk3ich
3 Sen' 2 A RAT 2AVMHARE 31%04 0.5 ©
8o AEE AL, 58%0A] 25 o] AlF o] oA
thal sgick Pang et al'e QHAmAT RE/IIARE
S3060l 4 3% olge] AT oL, 88%0lH 2% o] A
Garo] QolTkT Stk £ Ao A 271 A AP
3 Sl 98 om HERY A1 e
l UL, 51.0%0f 4] 2FAIQE *]

AN

ol
—

BN

é} Al71 <>ﬂ 37. 3%01]A1”P
EEARST Yol
= 7 69.2%, %‘QQQOI ‘21‘— 3L 42.9%

HAY GFS A P FUABE PR Bl
= = 14 >
S W 5 U X 5 UGk E AFHG 19 ¥

ERER M.”“‘ WHEERYoR 2A2Y
| gl SpAItolAl SHFES] FAA7 S7bElo]
Aol VHEET, olF ofAte] PuFE oS
(foveola)ol| A 3l A1 74 d-7-5(Henle nerve fiber layer)2]
el o[ 53 22 A4S B0l WA FEEH
2o FUFA FAL AR o] YRR el
ok g go] TAFHRGRAS A
FHLBEAL ool o] FukR 54
Fe- opof wlE FRsAo] ot
Froz AdYr|o] W7k =2) Al
F F2H oL FelsieA e
7t B

$0 4T 4 o
rr ogl rr

/Jlj:

=

o
4 8 44 o = 30

e
e
-+

ool

S -{]I
: s
o 10
o 4

X

13

A1 GAT, DAL Wl

=
o 5 A A 1

30,
2
5

>
rok
rd 4
>
i
i)
-z
o{rl
©,
L
E
]
0,
>
2
2

T
i
Im
o,
I

ool
o 1o
B

o
3
N
2
S

o
=
_)i
il
ol

=
i
A
e
+
50,

. E
1Y BIE B %"]B‘H 13A] mjgto = thidebate] S
Algtste] th e 247 WHol avto] A= & o ¢l
Ak
A=mHo oA FERFo] B Skl ZAI7F sk
A FARGAEI} F71eks AoE dA gk agiA
ARSI ZANYS BF A3} 28 (emmetropization)
o] &AEoA A7|E Ao AysrE gk’ B g
oM Hut wrstHA 2HRSE =T STk ey A
A Ql #slo] 042D /A Q1 onl= itk A=
ARGl A= 0.78D - FFo] S715E glof ¥hsf ik
AR ] 1L 0.02D %é'j%ol T 3}93\‘:}- & =4

T o = A=
S Aol 2}311:} o 27 A F @%ol Algt o)
ool T oA Rol7k QYO TR, A ARG R
of Weiee] Ao NEFYRS R Yok] O
2 AR B850l TAUP JUE E S 91
ARk A TANGo] FURE o JFS F

Aoz Yk
FUABOR YEFI g, vldol Yo,
RS BT o) mE TAL} 2AREe] §
L5

Fo| Lo ABLOR Lol 01423 1 el
WIS MRS dotiy] 98] 2gF BURSOANRS
[e)

(o]

27T 0
2 sl °}°‘Zl‘ih A el =zol Halx
£ sty ZAIZE RS B A

=(Oﬂ1

S, TAF AR RN A AT e 200
2002 o] g3k el AT WBHE B £
th S5 g ujA R Zue) ngbuet B2 5
Ao AFAA A7 Dasich A, S A A
T 0 olrk ofel A Bavt Rt} A 24aA
25 497k 382%4ch Aol et ket b A o



w7h ¥ 2L TR0l ok AR AEEE

B SR AT FHaTol g 497 Furd
Sl A9k Fgk A £ APL 2ATEY

oAl BolE O R B T B b 1Y e

et Whe-S 248] ERIetA A A v 3
ot& kS AIFHstel 7] wEolct sk o3 77 At
wAE 2FHE A7]olle e SobilA AlEE SAHT
5 A7 wiRoll A gt fAReE oFAle] BlEY AR
A SIS = YAk A7 A, 27|43t
H] IS 913l logMAR Al2lito] opd AdldiA gz Al
= 5785te] 4 Alfnt gt} AHad Frrt AR
ol thE = Stk TR FAAE S Aa v S5t
2] Zato] EAAIE Y] sHLEY O 9 55 4 4 6
Ack WA, & A AFEEE YA A= o] UnkA
QA TAFARLGRAE tmatA] & T 4= glo] s Ao §
o] gflofgict. o] Qlate] UnkAQl TAFHRLGRA B
oh OFA] BIET}E A, 2 ARE £2]) 9A|, FEHEE

_"ﬂ_

3}

s

o]

)
%
U
_?_II‘
2
k]
i
El
i
to
E:)
N
o
o,
i)
r
S
_?L
32
o)

REFERENCES

1) Barrett BT, Bradley A, Candy TR. The relationship between aniso-
metropia and amblyopia. Prog Retin Eye Res 2013;36:120-58.

2) Vincent SJ, Collins MJ, Read SA, Carney LG. Myopic anisome-
tropia: ocular characteristics and aetiological considerations. Clin
Exp Optom 2014;97:291-307.

3) Kim JB, Moon CS, Chang YH, et al. The amblyopia and stra-
bismus accompanied with anisometropia. J Korean Ophthalmol
Soc 2007;48:411-7.

4) Pang Y, Allison C, Frantz KA, et al. A prospective pilot study of
treatment outcomes for amblyopia associated with myopic
anisometropia. Arch Ophthalmol 2012;130:579-84.

5) Rosenthal AR, von Noorden GK. Clinical findings and therapy in
unilateral high myopia associated with amblyopia. Am J Ophthalmol
1971;71:873-9.

6) Priestley BS, Hermann JS, Bloom M. Amblyopia secondary to uni-
lateral high myopia; results of pleoptic therapy. Am J Ophthalmol
1963;56:926-32.

7) Curtin BJ, Schlossman A. Unilateral high myopia in childhood:
clinical characteristics and treatment. Am Orthopt J 1976;26:65-8.

8) Kutschke PJ, Scott WE, Keech RV. Anisometropic amblyopia.
Ophthalmology 1991;98:258-63.

9) Pang Y, Goodfellow GW, Allison C, et al. A prospective study of
macular thickness in amblyopic children with unilateral high
myopia. Invest Ophthalmol Vis Sci 2011;52:2444-9.

10) Vincent SJ, Collins MJ, Read SA, et al. Interocular symmetry in
myopic anisometropia. Optom Vis Sci 2011;88:1454-62.

11) Linke SJ, Baviera J, Munzer G, et al. Association between ocular
dominance and spherical/astigmatic anisometropia, age, and sex:
analysis of 10,264 myopic individuals. Invest Ophthalmol Vis Sci
2011;52:9166-73.

12) Yang JW, Huang TY, Lee JS, et al. Correlation between myopic
ametropia and stereoacuity in school-aged children in Taiwan. Jpn
J Ophthalmol 2013;57:316-9.

13) Choi MY, Kim YH. Clinical analysis of anisometropic amblyopia
with monocular vision 0.1 or worse. J Korean Ophthalmol Soc
2008;49:973-8.

14) Lee BJ, Kim JH, Yu YS. Contact lens and amblyopia treatment in
children with unilateral high myopic anisometropia. J Korean
Ophthalmol Soc 2010;51:88-94.

15) Choi DK, Choi MY. Efficacy of spectacles before amblyopia treat-
ment in anisometropic amblyopia. J Korean Ophthalmol Soc 2011;
52:550-6.

16) Cotter SA; Pediatric Eye Disease Investigator Group, Edwards
AR, et al. Treatment of anisomtropic amblyopia in children with
refractive correction. Ophthalmology 2006;113:895-903.

17) Wallace D, Repka M, Lee K, et al. Amblyopia, preferred practice
pattern. American Academy of Ophthalmology 2017;110-33.
https://www.aao.org/preferred-practice-pattern/amblyopia-
ppp-2017. Accessed June 1 2017.

18) Sen DK. Results of treatment in amblyopia associated with unilat-
eral high myopia without strabismus. Br J Ophthalmol 1984;68:
681-5.

19) Pang Y, Frantz KA, Block S, et al. Effect of amblyopia treatment on
macular thickness in eyes with myopic anisometropic amblyopia.
Invest Ophthalmol Vis Sci 2015;56:2677-83.

20) Tychsen L, Faron N, Hoekel J. Phakic intraocular collamer lens
(Visian ICL) implantation for correction of myopia in spectacle-
aversive special needs children. Am J Ophthalmol 2017;175:77-86.

21) Holmes JM, Lazar EL, Melia BM, et al. Effect of age on response
to amblyopia treatment in children. Arch Ophthalmol 2011;129:
1451-7.

22) Pérssinen O, Kauppinen M. Anisometropia of spherical equivalent
and astigmatism among myopes: a 23-year follow-up study of prev-
alence and changes from childhood to adulthood. Acta Ophthalmol
2017;95:518-24.

23) Lok JY, Yip WW, Luk AS, et al. Visual outcome and refractive sta-
tus in first 3 years of age in preterm infants suffered from la-
ser-treated type 1 retinopathy of prematurity (ROP): a 6-year retro-
spective review in a tertiary centre in Hong Kong. Int Ophthalmol
2018;38:163-9.

24) Lyu 1J, Kim MH, Baek SY, et al. The association between me-
narche and myopia: findings from the Korean national health and
nutrition examination, 2008-2012. Invest Ophthalmol Vis Sci
2015;56:4712-8.

25) Shin KH, Hyun SH, Kim IN, Paik HJ. The impact of intermittent
exotropia and surgery for intermittent exotropia on myopic pro-
gression among early school-aged children with myopia. Br J
Ophthalmol 2014;98:1250-4.

26) Tsiaras WG, Pueschel S, Keller C, et al. Amblyopia and visual
acuity in children with Down's syndrome. Br J Ophthalmol 1999;
83:1112-4.

67



—ChtotElE|R] 20198 M 60 H M1 &

SESEEEHCR LHs ZAZERSAUA ot g EF

M NEZSYYYUCE WS st = ZAIZEESUA A SEESHEO| 2 Ay AN X0|E YOotETAL SHRALE

CHadot e = = ZHAXCISX| X107} 1.00C|ZE(D) 0|42 ZAZEESCE XMF t4S AE6 8ot & 13 0|4 ZEst
1028 S tHye= stict 2EEE0] 3.00D 0401 #1f 02l ZO2 LIF0], Al Bzt JIEX|R Zut SEES el 20|
o2 Melst efntEeto|Lt MAIES HIZE IALSIICE otE 8 = 44E, 13, ZBSHEAI|0 SHe AT SEHA o2
Mool F =2 AF Xf0|7F 1& O|UY mf AAXZ 452 i I*Olé%?‘;ﬂt

Zih ZE2EEST 61Y, 1= EEST M2 Bt 5240 AHS 2SI 0, W 34670 ZESICH 4 H d==2H
H2Sa 82.0% NEZHEEST 92.7%7} St &= LAIRSLY, Ax%’é 710 8= %’SQEE 45.9%, 1==H82 S 87.8%7} St =

o2 dE=ZER ST X2 2t 0] U ERACHp<0.001). Z22RS == d==2FSTeS 142 £ 066D, 1==22ES
T2 547 £ 20901, HE J7tS0 A2 HEESHE 078D SHES0| S7t6tL, IEZHE S 0.02D ZAGHH HHEe
2 0420 2ERS0| S7I6tALLt SAHez o] /U= Hat= OtLRACHe=0.437). B==ER ST 57.4%, 1==2RF ST 53.7%
OlM SEHE2ol AU

ZE: JeSEEEes WHE n1E=HRS Al Al
(Cistotatsts| x| 2019;60(1):62-68)

ol

|

rr

PX0| O\ SRS HH

==

K

| BESS F=t wan

r

Z|MH / Shin Young Choi
OfZeCistul Ofdbeyal Orubst A
Department of Ophthalmology, Ajou
University School of Medicine

68



