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Table 1. Clinical characteristics of amblyopia and non—amblyopia group

Amblyopia

Non-amblyopia

(n=41) (n=430) ES
Gender (Male:Female) 21:20 199:231 0.624
Age (Yr)
Diagnosis 6.17+3.05 6.50+2.71 0.462"
Onset 3.90+£2.60 4.4542.42 0.173"
Deviation angle (PD)
Near 26.93+6.98 26.56+7.55 0.763"
Distance 27.7345.95 27.5446.07 0.845'
*Pearson chi—square test; 'Independent f—test; PD=prism diopter.
Table 2. Anisometropia and stereoacuity data in amblyopia and non—amblyopia group
Amblyopia Non-amblyopia
(n=41) (n=430) pvalue
No. (%) of anisometropia eyes 14 (34.1%) 42 (9.8%) 0.000"
No. (%) of stereoacuity’ >100sec/arc 17 (41.5%) 90 (20.9%) 0.003"

* Pearson chi—square test; ' Anisometropia was defined as >1.00D difference in spherical or cylindrical refractive error between eyes;
$Stereoacuity was measured using the Titmus stereo test (Stereo Optical Co., Inc., Chicago, IL).
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Table 3. Number of patients, degree of anisometropia, frequency of amblyopia according to the type of anisometropia

SA” CA'
5 5 = = Total
MSA HSA Total MCA HCA Total
. 15 11 9 21 30 56
Patient No. (%) (26.8%)  (19.69%) 20 (464%) (16.1%)  (37.5%)  (53.6%) (100%)
Degree of -1.80 1.50 1.67 1.44 1.43 1.43
anisometropia (D)
No. of amblyopic 2 2 4 2 8 10 14
eyes (%) (13.3%) (18.2%) (15.4%) (22.2%) (38.1%) (33.3%) (25.0%)

" SA=spherical anisometropia; f CA=cylindrical anisometropia;
anisometropia; T MCA=myopic cylindrical anisometropia;

$MSA:myopic spherical anisometropia; §HAS:hyperopic spherical
# _ . . . . .
HCA=hyperopic cylindrical anisometropia.

Table 4. Degree of spherical anisometropia according to the type of anisometropia

SA" (n=4)

CA' (n=10)

MSA* (n=2)

HAS' (n=2)

MCA! (n=2) HCA” (n=8)

Mean degree of

Spherical anisometropia (D) —3:50

2.88 -1.75 0.44

*SA=spherical anisometropia;
spherical anisometropia;

off
flo
o
off
0
>
u
>
oy
i)
4
off
lo
oo
ol
o
S
o
>
et
=2
)
mlI.
J;‘ o

1%E 2AI8H
4uc_4 ==k}

S E oS wf, GAI7} FHEE oA FREER] R ST
A2 TA9E A2 YA A SRAZ} ST F o2 LERTH
(Table 4).

z %

OFA| = oFhA HAM} 7 N
AAS 2ol AR Gt ] 23l 40HA1
A7 G e B 0] ARl

710 X=slE Al
14.3%
14.3%
MSA
57.1% HSA
H MCA
14.3% W HCA

Figure 1. Percentage of each type of anisometropia in
the amblyopia patients.

MSA=myopic spherical anisometropia; HAS=hyperopic
spherical anisometropia; MCA=myopic cylindrical ani—
sometropia; HCA=hyperopic cylindrical anisometropia.

"CA=cylindrical anisometropia; *MSA=myopic spherical anisometropia; §HAS:hyperopic
TMCA=myopic cylindrical anisometropia;

# HCA=hyperopic cylindrical anisometropia.

Ao 7453t Asko g7 oA 9la, 1 ouF Yoo whet
AR CFAl FSAE OFAL AR A oA So= B
=) M oFa] o] Wl Qlu} o] 2e] oF 1~5% Axg B E
v} Qlom] dote] TRk Al Aoe] 8 elo] it ek

AR QFAlQ] Bel&Z o & von Noorden'S ARA] wjELo]
Sot 5 e Skl Az v Aol Wl
T Al Sste] 7= ARAIREE] Aot
go Et] Tkeda and Wright''%= Z2419}9]
2 s FHeke] Swrt A=l
FE317] vzl oFA7} ’%’Z_“:}i %‘*%h}l’i‘:}- =ERSH A=
o] ”01 =4 ”7‘431 A

it
q e

d

Aiks ARAe] whe 2fol= AT

1/3 w7t ZHRGORA, 1/30] ARA[SRA], L R] 1/30] ARA|
o ZAFGo] FAlo| sk T, AlR}=AT
A= ER AHog YA Yk’

AMAL 9] gl wheEbad= WARAO ] QJAFAIZF SFAIE
ksl WErh 2o Aoz deA] 9l Ea] 7FAQAM
BRI FE AlSO] HEJo o7F TTAIL FA
@R dohnE opt HlmA ER A2 el
QAeh? Tefuh g wE ZHISIAMA] BRfol A opA]
%L Beneish and Flanders'’o] 9% Ax2 R1sl%1
Smith et al'' 2 12.8%% ¥W15}9on, S Bio| A% Han
et al'*& TFRQALA] Bk 14.3% 2ol A OFA| 7} TRE G
thal sho] dRkQlof Hsl ofA7F & Hlk= yebgthal

A5, of ] A5 s

_‘;,0

A 1‘1[‘ off

1688 www_ophthalmology.org



-7H 9

shoitt. 2 QoA E AR BollAe] ok WEs}
8.7% e} A e}l Quklurt 7 Uerge,
AAS-L opx| 3t Hlok 2] QIAFA B4 ulasty] Sla
= o] A, 22 17, A WA 19, AKIZh 2Ens
& ulas) 2ok u) A, 2w, ARk Folr} gl9la LoD
ZollA EAH oz o

UA B2 SIS AL kst Aol 2
50l & A5 A7t E gEo] % ol Sen'o] o7t
Aot FAFSHLE. wheba] SFAIE FHIgE I LJAA oA =

opA ] flglo] AN Mu P
Ut SENET 2 T2 A0EE op e At

S AR 51

o}
o ‘?MELOM AW%&%‘O&% 01 s %ﬁ%—%ﬂ SRk
b gort 224] AbAlZtoIL 23
9131, Han et al'*& OfAl oA 2 =
Wor o} gkl o) AR 2L o] g

o

7t ATkAL B3l u
lch 2 A AE o Yot S-S FHAAN A7}
ohd FHIARET} YA ZHRE 0 Z LHRo] Wha]o] o3t

g BN Sch
YA = L] gt A 750 ' F =5 ARE5Ho]
201 AA3He 5ol A2 Aste] ol 2IA}
S A, wjAe] FE FAHET AERAS 5 2 glr)
2 Aol A TFHQA] 2AFE T & stod Titmus A
YA HAFA] SFALofA] 100Z2H T LRE QIAIAIE el 24}
7} 1778(41.5%), H]2FA|TEol|A] 907H(20.9%) 0.2 FA| 2]
AAIA7} HlFA o] H]8) Egstgla=t], o= Han et al*9]
A Axke}l A5tk Stathacopoulos et al'’e 7+ Q)
ARAJolA A JAA = A Zfe] 7t gllthat shle
L 2 A9 ofAlFofl A AAIAIZE ERFRE o= OFA
QoA 2] Al A s} X AI7E Yol El7| = SFA|RE efAEe) A
=TAFFo] ol Rk A A Ul Ao g2ek 4= )
oh BAVEL oA QUSH AR o2t oM 7
S A7 AR dEA glon? AR B AT A
%ﬂ 5ol YE gol 567 5 100K LRE QIAIAE Hel
97} 167(28.6%) &, o]= Z4H50] §id 2ol
19.2%31’4— wokch
opxlop Al v Aol PrEoln R
oS BT BAMGELAL She AR of 8 glglo, T i
o] Ao R Eshal oA 2851] = Fato] W
obA] tjEE o] oIt L R f-S-X](spherical equivalent)
Tk ARESIo] SRS AR ol A =2 E 5o FoF
< JHtshs Z97E Wekth o] & A= American Aca—
demy of Ophthalmology Preferred Practice Pattern” €} Wea—

LHEQAAAJOI A A2t 2HES -

ey'Vh B3R SRS AHTlel, UGS 7

FARET ABEREOR e

Aol ojat 2ANEoR Mustel AT
WIE O YA FAREANN LAY FERFHCH oA

7h e E313 51 ek Aow o*ew gz, o]

 f] AR B R} 3 ool el

o1 14 ] LA} A 0] et 08

= S LN

o
2,

o rt
iz ox \*N'
o m
=)
(s
_‘Ei
rr
BN
M o
3%
%
b
H
e
aes
o

fr ox >
N

(g
Lp

N
N

At w2 ke EAE B, 2 A
A 2AE & o ARSEER, % o] AEgt &}
wA] g]o] okAjo] Wbl By} U Aw) AskA] obcha A
shdek " American Academy of Ophthalmology Preferred
Practice Pattern® & ZA| @I HREO] S 300D, 24|
ARG 1.50D, A ZEE S B °4*1L+*lélxé—‘?“§
o1 49 LS0DE oA ke ek fel, 2Aech 414
=ARSToNA 9] A gho] A= T ol=
A7F ZAof] wlsl oFA] B HlEo] & ”Eﬁh:}.

to r2 do o N of

JlJ

Q__lii_/\ob
EETMT_‘

© 73t gy

= AolA FREERST ol YAl e et
TATHEEE RS oFAlS] WA wlE2 o7t Afel7}

ASTE 2R FAEE RS ol M AdA = E e+

oM SANFAZERSTET oA oFAl9] B BlE&o]
0L, YA AR SN TFHEETGE, A GAEH
et n=32) 3 FAE AR STHEAFHEETRSE, 24
A EARST n=24) O & Wpo] Hks o) YAIZE RS

T A QFA| = 10H(31.3%) 0.2 ZA|ZE RS04 9] 41
(16.7%) 5}t oJu] Q1A RIE=7} E=9keH(p=0.04 by Fisher’s
Exact test). whaha] GA17E Ao B3] 2FA] €AY WIE7}
QML B 5= Qle) S A F RS THE NS
o} ofalo] HHAY W7} G-ol51A| ol WAIZE FukE 2
H5oIA FA7} o] ol WAL, 53] W7} EHIE YA
FARF) OpA|9] ubAo] ol FIH] 14 F 8O 57.1%
£ AA 5k
B Arofa= 2kAl o] Agelol HlE $I3k Al 7|Eo R
A A RS o831k e Al 0.4 o]kl A
E 7ke] Azt A3, 0.6 ool AE & 7ke) Axr) 2ot
A A RS o] 83t oFA| o] BT} vl w o= o] gt
ARo] aejE|efof sict.
[oFslAY|, B Ao A 7FHQ)ALA] Slo} F FA= 8.7%
oA Tz ol O‘HPOMWEE} =9k, OFA] Fol= H|OFA]

O
X[

Folol ulsh FUT QAN e Mt gton], 39
5 G B ol SARA 25l )
LABART) OpA] ftel B 2 TS Tk EF WA

7t &R YA RSOl A ] oFA] HErt 7P w9k weEt

nw.ophthalmology.org 1689



- IHStotmse| x| 2009 X 50 M A 11 5 -

A XA Botoll A (ALY =d 5T, 53] dAIZE
H YA 220l e o ofAlof bRt o7t e
Ao KAt}

ror

Hog

1) von Noorden GK. Binocular vision and ocular motility, 5th ed. St.
Louis: Mosby, 1996;8-40.

2) Abrahamsson M, Sjostrand J. Contrast sensitivity and acuity rela-
tionship in strabismic and anisometropic amblyopia. Br ] Ophthalmol
1988;72:44-9.

3) Simons K. Amblyopia characterization, treatment, and prophylaxis.
Surv Ophthalmol 2005;50:123-66.

4) von Noorden GK. Amblyopia: a multidisciplinary approach. Proctor
lecture. Invest Ophthalmol Vis Sci 1985;26:1704-16.

5) Pediatric Eye Disease Investigator Group. A randomized trial of a-
tropine vs. patching for treatment of moderate amblyopia in children.
Arch Ophthalmol 2002;120:268-78.

6) Pediatric Eye Disease Investigator Group. The clinical profile of mo-
derate amblyopia in children younger than 7 years. Arch Ophthalmol
2002;120:281-7.

7) Rahi]S, Dezateux C. National cross sectional study of detection of
congenital and infantile cataract in the United Kingdom: role of child-
hood screening and surveillance. The British Congenital Cataract
Interest Group. BMJ 1999;318:362-5.

8) Fahle M. Nasotemporal asymmetry of binocular inhibition. Invest
Ophthalmol Vis Sci 1987;28:1016-7.

9) Clarke M, Strong N, Buck D, et al. Intermittent exotropia. Ophthal-

mology 2007;114:1416.

10) Beneish R, Flanders M. The role of stereopsis and early postoperative
alignment in long-term surgical results of intermittent exotropia.
Can J Ophthalmol 1994;29:119-24.

11) Smith K, Kaban TJ, Orton R. Incidence of Amblyopia in Intermittent
Exotropia. American Orthoptic Journal 1995;45:90-6.

12) Han JH, Kim DS, Shin JC. Amblyopia and sensory fusional anomaly
in intermittent exotropia. ] Korean Ophthalmol Soc 2000;41:495-9.

13) Sen DK. Anisometropic amblyopia. ] Pediatr Ophthalmol Strabismus
1980;17:180-4.

14) Weakley DR, Jr. The association between nonstrabismic anisome-
tropia, amblyopia, and subnormal binocularity. Ophthalmology 2001;
108:163-71.

15) Sjostrand J, Abrahamsson M. Risk factors in amblyopia. Eye 1990;
4:787-93.

16) Tkeda H, Wright MJ. Is amblyopia due to inappropriate stimulation
of the “sustained” pathway during development? Br ] Ophthalmol
1974;58:165-75.

17) Kim HY, Chang BL. Clinical evaluation of exotropia combined with
amblyopia in children. ] Korean Ophthalmol Soc 1996;37:662-8.

18) Lee SJ, Park SH, Shin H. Stereopsis in child amblyopes. ] Korean
Ophthalmol Soc 1995;36:1598-604.

19) Stathacopoulos RA, Rosenbaum AL, Zanoni D, et al. Distance ste-
reoacuity. Assessing control in intermittent exotropia. Ophthal-
mology 1993;100:495-500.

20) Brooks SE, Johnson D, Fischer N. Anisometropia and binocularity.
Ophthalmology 1996;103:1139-43.

21) American Academy of Ophthalmolgy. Amblyopia, Preferred Prac-
tice Pattern. San Francisco: The Academy, 1997;5-6.

1690 www,ophthalmology.org



-7 9 ¢ ZEAQAA[OA A2t 2HES -

=ABSTRACT=

The Association Between Amblyopia and
Anisometropia in Intermittent Exotropia

Myun Ku, MD, Hae Jung Paik, MD, PhD

Department of Ophthalmology, Gachon University Gil Medical Center, Incheon, Korea

Purpose: To determine the frequency of amblyopia and anisometropia in intermittent exotropia and to evaluate the relationship
between anisometropia and amblyopia,

Methods: The medical records of 471 intermittent extotropia patients, who were followed up over a period of 6 months and ranged
from 3 to 15 years of age had been retrospectively reviewed, Anisometropia patients, who had either spherical or cylindrical ani—
sometropia of more than 1.00D, were divided into 4 groups: spherical hyperopic anisometropia (SHA), spherical myopic anisometropia
(SMA), cylindrical hyperopic anisometropia (CHA), and cylindrical myopic aniometropia (CMA).

Results: The frequency of amblyopia in the intermittent exotropia group was 41/471 (8.7%). Amblyopia results in a significant increase
in the incidence of anisometropia and a decrease in binocular function when compared with non—amblyopic patients, In the amblyopia
group, 14 patients had anisometropia (34.1%) consisting of 2 patients with spherical myopic anisometropia (SMA), 2 patients with spherical
hyperopic anisometropia (SHA), 2 patients with cylindrical myopic anisometropia (CMA) and 8 patients with cylindrical hyperopic
anisometropia (CHA), In the anisometropia group (n=56) 14 patients (25.0%) had amblyopia and in the non-anisometropia group (n=
415) 27 patients (6.5%) had amblyopia,

Conclusions: Intermittent exotropia is susceptible to amblyopia, especially when combined with anisometropia, Among the 4 types
of anisometropia, cylindrical hyperopic anisometropia has a higher risk for developing amblyopia,

J Korean Ophthalmol Soc 2009;50(11):1686—1691

Key Words: Amblyopia, Anisometropia, Intermittent exotropia
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