CHotot st S| Kl M 46 & Ml 7 = 2005
J Korean Ophthalmol Soc 46(7):1158-1166, 2005

fAIEAIS| At oot

TEE - 0[MI - 0|

JHS2ItHStm O|mithSt Qtmstmal o| MM TRl YISt O|IHSt QtnlstAl SA0| 294
25 . st 2AAoM TR0l Malst Xle| atUaS AolH /ULt
CHAMTL B - Ji2Ix|Rof Malist ste 2FA| Bof 57HE Moz ZTALSIRICH 2kA|Qtel Al2d0] 370 o4t Tl
X2 Folx 2 o|a JHMER| o2 BXE AWM MaojFE, 2FAotel AlEo| 2& oA JHMEIHEIE 20/40 o4
SateX| 2 BXE 7|SH MduFoz Heolsto] EXEe AMUtAS ZTAlSt, ofF e} pEHE FEE X EA| =H
Jls ool wel IXRA, ZEIISQAZ L0 2M351ct.
A3 okA[Qke] AlZe BT 0.20£0.12 (0.02~0.5), MAlolo] BT A2 0.80+0.18 (0.5~1.0)0|2, 41H
(71.9%)0M AAIZF SEEEQID O & WAIAZE J71E BE}roni(65.9%), oo mME E2XE= b~6AMoM 21H
(36.8%)22 712 ULt 471X =FIIs Qa0 FEE Xz7X 7|2, =2 £=8&, FUJIE, F=28 7|2t
74l X|27F AIIHM Ao 7|sH AoiZolM 2tZ 60.0%, 53.1% =2 =5 25HH M8 Qict.
HE . XZE Adgs S5 AN LAZ H|WXN 0|2 AlZ|of X|ZE ZE s X7} BT, 50~60%0M MMx|ZE
o ZeMo| AUALCE.
(8HIX| 46(7):1158-1166, 2005)

A7 Hie= Al71E] 94 (visual plasticity) o] BHsk de|l2 X7 7|7te] dojd u Flojo} BT
o] A& B oFAIQte] ko] W S P E & 2b, oA B X5 oA7t ofslE o] X 5E T
3, FAIREe] fle A FAIES sk Aot A A97F Aok, oA |AEL St AlEAkeE YAAY
B7HA SFAIA RS FH WS ofAete] AlEfAS Ao} A2 JAS olytA dut.

As) Aol £ T 7MEle Ao g wolsdAa §) B =52 712309 99l gl s oFAolA 7R
I, JFHe R A B A 7S AT w Al FE A3 Fof kAX 5o Hujste] XRE FTE
N Az Zol= Jout tlFE At AlEe] & ghols9] QdFd 5G] sl Hrislar, ALE
AEE AL &2 5 Yok! A8Z F7HHQ AYA 7HeA RS dolrgth
S A BA] X8 w3 AAd 247 U4
2-5 26,717 5
A AL A F7,77 Y A, 154 4 CHAID} HhH
%]’7*12 _]—:EJ-7]ZJ',9‘13 ‘]_,EJ_ Ho}%‘l&lﬁ _]/1\__%_5 6,8.18 %O]
Ak oY QA5 I FHA AIFIS Vst 19999 K€ 20033714 3401 84 Atole] A
7HEARA B E At o x5 gk §Ego] 2] & M e AR A B JHRHRARE AlE St
& 3 Eo] k. HHAE 27| ofAete] Al ekt < 7HEA R Ao x5 ggoz Tt AR
A s F 7R oz Aotk AR, Al
(E5Y 20055 18 272, ANSTY : 20065 68 24%) AT ARk Aol Hagk Y ol 7tEAR
£ 3 Sox 2% oA MAFHA ES u o]a, =X,
EA : oy = - _ - -
S e 2os e 7153 Ashze ofAeke] Aol A 3 oy
JlE2IHStm oM B DH S o} HIAEE & Fol 2% ol /WAd=EEEE 20/40 ©]
Tel: 031-820-3110, Fax: 031-847-3418 d FEA S W2 Y st gREI|ESS FIFHO
E-mail: leeyc@catholic.ac.kr 72 }_/\].—g;}giﬂr
* 2 =20 QXS 2004 CHSo ISl H91S EAR SIS drufA e 718H Aol AQsHA A Qhzlo]
oM POz LEFNS, AT AT gl A Akt =3t o] Hel 7FA|
e =2e JisEa ZU0|ZRI0NIM QMH YRS XN B FE HES A FE AP AT ALY T



ofr oo
{
i 2
N
o= —|—‘

F+15D ool 24 ele 24 w
AP Bl FAN S 71zl B
Nt ARARE B A
We TARA B 5 = 2HINL

ol i
fr o =
o ok N

ol
L
=2,

H

o
=
Jot 0 o o

bl

El
ot 1o ox 4
o
N
N
o

[

=
bt
o Ty
E (
BN
ol
bt
2
A
G
e
Shs
A
ol
&
ofN
o

N
—_
L
o

rZ (o

B
!

oo
>
N
N,
)

>

>

op

ofr

ol

§4%

)

-z

il r_ln:

N

N

o

rlo

2

e

ofr

—u

ofy

=

o

re -

oY

= o2l to o
ox
1
tlo
N

o —
ik
rr
0=
hini2

N
)
T
x

N

N

N
oft
AT

—\N

-0,
A

t
rir

(op}

—

¢

>
09: rr
D
iﬂ
_n

o
_ﬂ

e

(-

N

¢

stel A} 47744 QFstel, 14
2/‘ﬂL 10~14¢, 34l= 35, 44
~6%0] Y 1 53, Fol= 3}
g ARSE o ol AR
Fe kA ALSET A FIE 35
W3t A1 309 o HRARE AT
2 opAlere] Algo] 23 ol AEA o

U‘L—‘
o

~7

e

o 0% & rlo to o¥
-~ =27
T‘_>L4;
o rr
I‘qu

(
=

Jor o fome O O A
]
2oy
o
o

KA, FAIGEe] Aol 2& o MdHTEE

o
20/40 o FAHA L AHE ARE FHD AT
2 Jagnt

SpAle] BFE A AN A W AR

FRAZ G gA7h SRAIRENA +1.5D o)4F Ffol7} &
HH A o, Skl 7] 23 2F e A
£ AAI9} REA7} BA gl zz}fﬂ Mz BF

S, SEL A G 08 (AN 3%
5)% 98 g A REA £A7 734&% 4]
oil A% 5 1stel BrNAT

DAL PIARY A7 WA k2 Yo
A7 BB 1072 BRakd 22 4919 (07), 2
of BAsT 2AE Y m
A% (84 o1, AvolA Az
7HA 7IRHEAR o14), ABA okalke] A€ (0.1 v
g, Ao AAR0.5 o), FEA(+1.5D o),

AN, AMAHE(0PD o),
HE), oAle] B4 (), SEE(EF) ol

AAA (2002

FAXES o Tt TAE 245 NEAHANM =
AN LAE F

A7k 3o meh g 2k,

B39 Table 9). 1 & 247l 84

~—

Bl 28704 &2 7IRH60E o),

o), Y 7, FES 713t Bt M
7 & w = Sotol A 6719 o) 7H

Ag

A8)Z o] 4714
FES A rAFE ZZ(optimal treatment
condition for amblyopia) 22 A3}, 4714 =
Aol A7 udAtl A HEH Jxof wpet B354

o 47HA g8 BT UES He SEst . 4714
FE T USR] G FE0] v AF E5ES A
52 WA

SATAR] £ SPSS 11.5 program< AH&-3}
of AEd, kA9 FREE A9 Aol H7| 93l
A ANOVA testE ]'93\13} ANOVA EXoA £9
sk 2polE Kl gholl disiAle Tukey testE AME-3}
o AV HAS AlFEIAa, Pgte] 0.05 wwkel ¢
g s o2 Tk

& a}

AA WA 579 FNA FAE 27(47.3%) %,

Az 30(52.7%) el AR

A Asfel e B 11.2+7.470€,

M= HF 10.6+9.371 L)L)

oFAIQFe] Al 4t 0.20+£0.12 (0.02~0.5),

713+
7]3:_7(-]

A&
A5

3

2ere) et Al 0.80+0.18 (0.5~1.0)°]aL 4t

AlEale Hi 0.59+0.20 (0.4~0.98)°]%1

- opA

Qbe] AHEZR A WA 0.1 o) A3 epAle

AlE7NA Al A 99, 7154

Table 1. Distribution of visual acuity at beginning and end of occlusion

Aol A 127 9]
A3z 0.02914 0.59 E¥E BA3H(Table 1).

Visual acuity

Visual improvement failure group Functional failure group

Initial (No.) End of occlusion (No.) Initial (No.) End of occlusion (No.)
Finger count 0 0 0 0
0.02~0.1 9 8 12 0
0.15~0.3 12 12 16 11
0.4~0.5 4 5 4 21
0.6~0.7 0 0 0 0
0.8~1.0 0 0 0 0
Total 25 25 32 32

1159



— ottt ta ol Xl M 46 & M 7 = 20064 —

Table 2. Distributions according to the cause of amblyopia

No. of patients (%)

Visual improvement failure group Functional failure group Total
Strabismic amblyopia 13 (52) 12 (37.5) 25 (43.9)
Anisometropic amblyopia 4 (16) 12 (37.5) 16 (28.1)
Mixed 8 (32) 8 (25) 16 (28.1)
Total 25 32 57

Table 3. Mean visual acuity of the amblyopic, the sound eye and interocular acuity difference

Amblyopic eye Sound eye Interocular acuity difference
Strabismic amblyopia (S) 0.19+0.11 0.70+0.17 0.50+0.20
Anisometropic amblyopia (A) 0.23£0.11 0.76+0.17 0.53£0.10
Mixed (M) 0.16+0.12 0.90+0.16 0.74+0.29
P=222 P=.002 Tukey test’ P=.000 Tukey test'

One way ANOVA and Multiple comparison using Tukey test.

" Tukey test: S-A(P=.488), S-M(P=.002), A-M(P=.066).
" Tukey test: S-A(P=.913), S-M(P=.001), A-M(P=.005).

Table 4. Distribution according to age

Table 5. Visual acuity of amblyopic eye according to age

Group

Strabismic Anisometropic ~ Mixed All groups
Age
3-4 7 (28%) 4 (25%) 5 (31.2%) 16 (28.1%)
56 5 (20%) 7 (43.7%) 9 (56.3%) 21 (36.8%)
7-8 7 (28%) 3 (18.7%) 2 (12.5%) 12 (21.1%)
9-10 6 (24%) 2 (12.5%) 0 (0%) 8 (14.1%)
Total 25 16 16 57

OFA] o] A1 ARAFAIZ} 2578 (43.9%), 54 oF
Al7F 167(28.1%), AHAISE S A17F FAlOl = oF
Al7F 1678 (28.1%)01aL, A 5798 F 4138
(71.9%) 14 AA7} Erks T (Table 2).

oAl o] A1 SFAIRES] AlF ARASFAIOA (.19
£0.11, FSA1 fAlelA 0.23£0.11, A9} F-5A]
7 Al e A= 0.1620.122 Al F3tHe] BA
HoZ fofdh Aozt gllovk(P=.222), A/t
Alge Zbzb 0.7040.17, 0.76+0.17, 0.90+0.162
Z AR FSAZE FAOl e Aol T SFATE
Hot Alge] frolstAl F3kth(P=.002)(Table 3).

ARE AERE dole Al AujTodMe B
5.9:2.94], 7153 AdTdMs Hd 5.6:2.54%
I, ARE FAT vole AN ATy e B
7.3:5.270€, 7154 AuTelMes BE 6.7+4.10€
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Age Visual acuity of amblyopic eye
3-4 0.16+0.08
5-6 0.19+0.12
7-8 0.21£0.12
9-10 0.25£0.13
P=50"

" One way ANOVA.

ol AHe w2 X = 3~4A4A 169 (28.1%),
5~6A114 21%(36.8%), T~8A1A4 129 (21.1%),
9~10A1oA 8™ (14.1%)Z 5~6A419] ddo] 714 &
AtH(Table 4).

Aol W 2FrIQke] Al 3~4A004 0.16+0.08,
5~6AollA] 0.19+0.12, 7~8AellA] 0.21+0.12, 9~10
Al Al 0.25+0.132.2 A& o] BS4E Ago] £
2 Aol oy FTAA F94L ARFH(P=.50)
(Table 5).

AR O] EREE B o WARKE 2778 (65.9%), ¢
AAE 139 (31.7%), ZAA S 178 (2.4%) 2 WAL
7} 74 okt (Table 6).

A At ZF- o] TWEEAl(9.4%) Y
AAN(9.4%) Bt B ZAA EA1(31.3%), A
(28.1%)7} B4 Table 7).
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Table 6. Distributions according to the types of strabismus related amblyopia

No. of patients (%)

Visual improvement failure group Functional failure group Total
Esotropia 13 (61.9) 14 (70) 27 (65.9)
Exotropia 7 (33.3) 6 (30) 13 3L.7)
Hypertropia 1 (47) 0 (0) 1 (24)
Total 21 (100) 20 (100) 41 (100)

Table 7. Distributions according to the kinds of astigmatism of anisometropia related amblyopia

No. of patients

Visual improvement failure group Functional failure group Total
Myopia 1 2 3 (9.4%)
Simple myopic astigmatism 1 3 4 (12.5%)
Compound myopic astigmatism 3 7 10 (31.3%)
Mixed astigmatism 4 5 9 (28.1%)
Hyperopia 1 2 3 (9.4%)
Compound hyperopic astigmatism 2 1 3 (9.4%)
Total 12 20 32

Table 8. Degrees (%) corresponding to high risk by each items

Visual improvement failure group Functional failure group
No. of patients (%) No. of patients (%)
Items High risk S A M Total S A M Total

Age of Tx. >8 yr.  6/13 (46.1%) 1/4 25%) 0/8 (0%) 7725 (28%) 2/12 (16.6%) 2/12 (16.6%)  0/8 (0%)  4/32 (12.5%)
Dx. Tx. interval >6 m  5/13 (384%) 0/4 (0%)  0/8 (0%) 5725 (20%)  6/12 (50.0%) 4/12 (33.3%) 4/8 (50%) 14/32 (43.8%)
VA <0.1 V13 (7.6%)  0/4 (0%)  2/8 (25%)  3/25 (12%)  2/12 (16.6%) 4/12 (33.3%) 6/8 (75%) 12/32 (37.5%)
Diff. of V.A. >0.5 713 (53.8%) 2/4 (50%) S5/8 (62.5%) 14725 (56%) 2/12 (16.6%) 10/12 (83.3%) 8/8 (100%) 20/32 (62.5%)
Anisometropia =15 D  0/13 (0%)  4/4 (100%) &8 (100%) 12/25 (48%) 0/12 (0.0%) 12/12 (100%) &8 (100%) 24/32 (75%)
Strabismus Yes 13/13 (100%)  0/4 (0%) 8/8 (100%) 21/25 (84%) 12/12 (100%)  0/12 (0%)  8/8 (100%) 20/32 (62.5%)
Deviation >10 PD 13/13 (100%)  0/4 (0%)  6/8 (75%) 19/25 (76%) 8/12 (66.7%)  0/12 (0%) 6/8 (75%)  14/32 (43.8%)
Stereopsis >200 sec 11/13 (84.6%) 4/4 (100%) 6/8 (75%) 21/25 (84%) 10/12 (83.3%) 12/12 (100%) 6/8 (75%) 28/32 (87.5%)
Suppression Yes  10/13 (76.9%) 2/4 (50%) 6/8 (75%) 1825 (72%)  6/12 (50.0%) 10/12 (83%)  2/8 (75%)  18/32 (56%)
Compliance <1 413 (30.7%)  2/4 (50%) 3/8 (37.5%) 9725 (36%)  4/12 (33.0%)  2/12 (17%)  2/8 (75%)  8/32 (25%)

Average 70/130 (53.8%) 15/40 (41.6%) 44/80 (55%) 118/250 (47.2%) 52120 (43.3%) 56/120 (46.7%) S0/80 (62.5%) 162/320 (50.6%)

*S: Strabismic amblyopia; TA: Anisometropic amblyopia; *M: Mixed.

OSFAX 59 oo AAlE 84T FR/E 1074 & 7+ 447 (55%), 503 (62.5%) 2 t& ol Hlal] =3t
S

F22 AYPOH), T AVAR LR Biajel B4 o E A4 BANAE AR AAERE, AAA,
3 A7 A 2ol AARFE LA AoAEH A)5H oA FEe 2P T Fws} Bekoy A=A
Ao A 47 1184 (47.2%), 1627(50.6%)°| Z Ad Ao A X B7FR] 717F, 9FA] o] AFE &£
T GAS) EF F ANG BEA BAG g A S JUEOE H9ltk(Table 8)(Fig. 1, 2).

2o Ferh AGAR Azt 7)5H Asjrel A 7t T3 oA B T BAY 2% F AR
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Compliance
Suppression
Stereopsis
Deviation
Strabismus

Anisometropia

Items

Diff. of V.A.
V.A. of amblyopia
Interval (Dx. ~ Tx.)
Age of Tx.
Average

0 0 20 3 40 50 60 70 & 9 10

Degrees (%)

Figure 1. Degrees (%) corresponding to high risk by each
items of visual improvement failure group.

Table 9. Factors related to a successful outcome

Fixed factors Adjustable factors

Age at amblyopia diagnosis  Interval from Dx to Tx

Depth of visual loss Compliance
Type of amblyopic stimulus  Method of amblyopia therapy

Duration of occlusion

Dx: Diagnosis.
Tx: Treatment.
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Compliance
Suppression
Stereopsis
Deviation

Strabismus

Items

Anisometropia
Diff. of V.A.

V.A. of amblyopia
Interval (Dx. ~ Tx.)

Age of Tx.

Average

0 10 20 30 40 50 60 70 80 90 100
Degrees (%)

Figure 2. Degrees (%) corresponding to high risk by each
items of functional failure group.
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Table 10. Application into four adjustable factors in each patient failed amblyopia treatment

Visual improvement failure group

Functional failure group

Pt. @D @ ® @ Y/All  Decision Pt. @D @ @ @ Y/All Decision
1 NO NO NO YES 1/4 Insufficient 1 NO YES NO NO 1/4  Insufficient
2 YES YES YES YES 4/4 Sufficient 2 YES YES NO NO 2/4 Insufficient
3 NO NO YES YES 2/4 Insufficient 3 YES YES YES YES 4/4 Sufficient
4 YES YES YES YES 4/4 Sufficient 4 YES NO YES NO 2/4 Insufficient
5 YES NO NO YES 2/4 Insufficient 5 YES YES YES YES 4/4 Sufficient
6 NO YES YES YES 1/4 Insufficient 6 YES YES YES YES 4/4 Sufficient
7 YES YES YES YES 4/4 Sufficient 7 YES YES YES YES 4/4 Sufficient
8 YES YES YES YES 4/4 Sufficient 8 YES NO YES NO 2/4 Insufficient
9 YES NO NO NO 1/4  Insufficient 9 NO YES NO YES 2/4 Insufficient
10 YES YES YES YES 4/4 Sufficient 10 YES YES YES YES 4/4 Sufficient
11 YES YES NO YES 3/4 Insufficient 11 YES YES YES YES 4/4 Sufficient
12 YES NO NO NO 1/4  Insufficient 12 YES YES NO YES 3/4 Insufficient
13 YES NO YES NO 2/4 Insufficient 13 YES YES YES YES 4/4 Sufficient
14 YES YES YES YES 4/4 Sufficient 14 YES NO YES YES 3/4 Insufficient
15 YES NO NO YES 2/4 Insufficient 15 NO YES YES NO 2/4 Insufficient
16 YES YES YES YES 4/4 Sufficient 16 YES YES NO NO 2/4 Insufficient
17 NO YES NO YES 2/4 Insufficient 17 YES YES YES YES 4/4 Sufficient
18 YES YES YES YES 4/4 Sufficient 18 YES NO YES YES 3/4 Insufficient
19 YES YES YES YES 4/4 Sufficient 19 YES YES YES YES 4/4 Sufficient
200 YES NO YES NO 2/4 Insufficient 20 YES YES YES YES 4/4 Sufficient
21 NO NO YES YES 2/4 Insufficient 21 YES YES YES YES 4/4 Sufficient
22 YES YES YES YES 4/4 Sufficient 22 YES NO YES YES 3/4 Insufficient
23 YES YES NO NO 2/4 Insufficient 23 YES YES NO NO 2/4 Insufficient
24 YES NO YES NO 3/4 Insufficient 24 YES YES YES NO 3/4 Insufficient
25 YES YES NO YES 3/4 Insufficient 25 YES YES YES YES 4/4 Sufficient
Sufficient: 10 (40%), Insufficient: 15 (60%) 26 YES YES YES YES 4/4 Sufficient
@ Short interval from Dx to Tx 27 NO YES NO YES 2/4 Insufficient
@ Full term occlusion 28 YES YES YES NO 3/4 Insufficient
(@ Sufficient duration of occlusion 29 YES YES YES YES 4/4 Sufficient
@ Good compliance 30 YES YES NO YES 3/4 Insufficient
31 NO NO YES NO 1/4 Insufficient
32 YES YES YES YES 4/4 Sufficient

Sufficient: 15 (46.9%), Insufficient: 17 (53.1%)

94 8] g el £ o) e
oJ23) AEzfol7} wo] 7] mRolt}. o]
ﬂx}—q FokAE Aol YA TG F 71
A8, Aokgta 53} A5 o] A7)se] A Asake
= ®olths ol A et ik
ArAne G AL 240 BAHE o2 3
2 % oblg AW u) A%, ool 43 A=, o

v "o

i 018 ojn] AW (fixed) AHdtolEE X 8313
A GAF 2HE 4 ok wEbA] =A ddaE A
okAQl A= 7HEAREE AdEElE o= H& o
g Al e HA s ASs FAE 5 dg v
A, AT AFFE XEAIZ AIZI7HA S 7)2E, 7}
g X739 W g 7|7 A7 I £3%, 5
oFA] ek Al RE 2 7}H5dH(adjustable) i{ﬁ:i
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=ABSTRACT=

Clinical Features and Counterplans of Monocular Amblyopia Failed to
Occlusion Therapy

Hee-Chan Ku, M.D.l, Se-Youp Lee, M.D.Z, Young-Chun Lee, M.D.!

Department of Ophthalmology, Uijongbu St. Mary Hospital',
College of Medicine, The Catholic University of Korea, Seoul, Korea
Department of Ophthalmology, Dongsan Medical Center’,
College of Medicine, Keimyung University of Korea, Deagu, Korea

Purpose: To investigate the clinical features of monocular amblyopia which failed to respond to occlusion
therapy.

Methods: We retrospectively reviewed the records of 57 children who failed to respond to occlusion therapy.
Treatment failure was defined in two ways: visual improvement failure indicating less than two lines of visual
acuity improvement, and functional failure indicating a final visual acuity in the amblyopic eye worse than
20/40 after more than 3 months of occlusion therapy. We investigated the clinical features of the patients and
also classified and analyzed the factors related to prognosis into fixed factors and adjustable factors according
to the adjustability during treatment.

Results: The visual acuity of the amblyopic and sound eyes was and average of 0.20+0.12 (0.02~0.5) and
0.8040.18 (0.5~1.0), respectively. Forty-one patients (71.9%) had strabismus and esotropia was most frequent
(65.9%). According to the age distribution, the 5~6-year-old group was most frequent (21 patients, 36.8%).
Four adjustable factors, the interval from diagnosis to treatment, good compliance, full term occlusion, and
sufficient occlusion, were insufficiently applied to the visual improvement failure group and the functional
failure group as 60% and 53.1%, respectively.

Conclusions: Clinical features of monocular amblyopia which failed to respond to occlusion therapy were
moderate amblyopia with strabismus and relatively younger children. There was room for improvement to
additional treatment of 50~60%.
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