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Table 1. The comparison of baseline characteristics of atropine penalization and occlusion group

Atropine (n=23) Occlusion (n=43) p—value
Age (mean%SD, years) [rangel 7.7+1.3 [6.0—-10.6] 7.841.6 [6.1—13.5] 0.869"
<7 (No.) 7 18 0.448
7< <9 (No.) 11 17
9< (No.) 5 8
Initial visual acuity (logMAR=SD)
Amblyopic eye 0.53+0.53 0.41+0.32 0.361"
Better eye 0.05+0.07 0.03+0.05 0.147°
Interocular acuity difference (Line on logMAR) 5.48+3.54 5.30+2.78 0.825
Depth of amblyopia (No.) 0.254"
Mild 9 13
Moderate 7 22
Severe 7 8
Cause of amblyopia (No.) 0.466"
Strabismus 8 9
Anisometropia 13 30
Combined 2 4
Duration of treatment (mean+SD, months) 7.9+4.6 7.245.6 0.578"

*t—test; 'chi—square test.
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Table 2. Visual acuity of amblyopic eye stratified by gender and cause of amblyopia

Visual acuity of amblyopic eye (logMAR, mean+SD)

Atropine (n=23) Occlusion (n=43) R
Gender (No.)
Male 0.744£0.53 (9) 0.4740.31 (23) 0.253
Female 0.40+0.51 (14) 0.35+0.33 (20) 0.697
Cause of amblyopia (No.)
Strabismus 0.6840.58 (8) 0.2840.17 (9) 0.237
Anisometropia 0.354+0.31 (13) 0.44+0.35 (30) 0.203
Combined 1.15+£1.20 (2) 0.58+0.34 (4) 0.816
" Wilcoxon rank sum test.
Table 3. Factors associated with compliance in occlusion group
High—compliance (n=29) Low—compliance (n=14) p—value
Age (mean£SD, years) 7.4+1.1 8.842.1 0.015"
Gender (No.) 0.509*
Male 14 9
Female 15 5
VA" of amblyopic eye (logMAR) 0.35+0.27 0.56+0.37 0.037"
Cause of amblyopia (No.) 0.448*
Strabismus 5 4
Anisometropia 22 8
Combined 2 2

*Visual acuity; ' Wilcoxon rank sum test; *chi—square test.
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Table 4. Results of treatment in the patients with high compliance

Atropine (n=21) Occlusion (n=29) p—value”
VA of amblyopic eye (mean+SD, logMAR)
at base line 0.50+0.52 0.35+0.27 0.937
at last 0.27+0.41 0.05+0.11 0.020
No. of lines of improvement from baseline
(Line on logMAR) 2.711.4 4.242.1 0.010
Duration of treatment (mean +SD, months) 8.6+4.3 7.54+5.4 0.193

" Wilcoxon rank sum test.

Table 5. Outcome of visual acuity stratified by baseline characteristics in the patients with high compliance

Visual acuity of amblyopic eye (logMAR, mean+SD)

Atropine (n=21) Occlusion (n=29) pvalue

Gender (No.)

Male 0.414+0.51 (8) 0.07+£0.15 (14) 0.111

Female 0.184+0.33 (13) 0.03+0.05 (15) 0.119
Age (No.)

<7 (No.) 0.33+£0.39 (6) 0.05+0.13 (16) 0.144

7< <9 (No.) 0.26+0.48 (11) 0.05+0.10 (10) 0.173

9< (No.) 0.21+0.33 (4) 0.05+0.09 (3) 1.000
Cause of amblyopia (No.)

Strabismus 0.374£0.57 (7) 0 (5) 0.136

Anisometropia 0.15+0.24 (12) 0.06+0.12 (22) 0.267

Combined 0.654+0.49 (2) 0.0740.11 (2) 0.249
Depth of amblyopia (No.)

Mild 0.02+0.03 (9) 0.04+0.09 (10) 1.000

Moderate 0.374£0.57 (6) 0.0340.04 (17) 0.125

Severe 0.6540.49 (6) 0.0740.11 (2) 0.222

" Wilcoxon rank sum test.

Table 6. Lines of improvement from baseline stratified by baseline characteristics in the patients with high compliance

No. of lines of improvement from baseline (Line on logMAR)

Atropine (n=21) Occlusion (n=29) e
Gender (No.)
Male 3.1£1.7 (8) 4.6+1.9 (14) 0.068
Female 2.5+1.3 (13) 3.9+2.2 (15) 0.069
Age (No.)
<7 (No.) 3.5+1.4 (6) 2.942.1 (16) 1.000
7< <9 (No.) 2.441.5 (11) 3.44£2.0 (10) 0.282
9< (No.) 2.5+1.3 (4) 3.6£1.5 (3) 0.157
Cause of amblyopia (No.)
Strabismus 2.6+1.6 (7) 4.0£0.7 (5) 0.161
Anisometropia 3.1+1.2 (12) 4.442.3 (22) 0.088
Combined 1.0+1.4 (2) 3.54+2.1 (2) 0.474
Depth of amblyopia (No.)
Mild 2.6+0.5 (9) 2.3+1.3 (10) 0.637
Moderate 2.7+2.2 (6) 4.941.2 (17) 0.066
Severe 2.3+1.8 (6) 8.0+1.3 (2) 0.108
“ Wilcoxon rank sum test.
o & o Qo 719H olER HAX R HE YA e
Aol tia vt 4= ¢k olo] A& qt 64
oA Totgo] ZETol Usteln U, AUARS o)A 134 Aole] 2Eshuolx Aha FIAR WHS

|
715k 397t ‘egzzi 25obgold A oEz
e AA7ER] 255

SFAITE

ZryA B A1LE A 5kt

QIURE 124744 ARAokAle] X7 FakE PG

www, ophthalmology.org



-0lg=s 2 1 &tF7| AARIZ2| Hli -

Epelbaum et al'*& 124714 &7} 71sslcta Rasky
O} 84| o] AEE ARRRE A Ak EFSto]
29 AR 3 £ o5t Al 3]&E-3 itk Lithander
and Sjostrand™& 24| o]AF 94| mute] 42wy} 2O oF
A BAE e WYKo AN AR A4HE
HlEE A3 o Uholo] A RS A4S X7 HHo|
o Foba wishe.

ojof ®lgto] 1L AT Q] Sh57] SFA] Thofo M= X&' A
I} 2oby Bk =2E5% 9k Moon and Jin’e 24
A Soto ] BAE 7|ELE F FO & Uo] 28
AILE vt on, 84 o]/l 129 5 104 oFA|
7o avts WAk, 84| oAy} & Aolr} gl
Hskglnh o]52 84| o]H e SlofoflA= F2 7HHA R
SH31aL, 84| o] ¢2] Folof A= F& olERY AEA| R
8197 wZoll, 2 A+t Aakel vlawstx] ettt Mintz —
Hittner and Fernandez'= 7A] o]At¢l ©kA] 3o} 36mL
ggom MR w, AR R, 7HHEZHEJNRRE 2 25}9]
o, -3 E7t FAHTE BE Slofof| A 20/30 o]AFe] A
g3 4 4 ATk ST g 94 o] iolA A A =mE
FE 51 HFoA AlFo] 5F o4t THE G

Woodruff et al'®2 SFAIZ O] L o $91xH= 2] A]
U A2} e mel T AR AR Al Lol o]
A 7o) 43 AL ek shelch B o)Al F1eA)
FEolA £8&7F U ol vlgl] WE oA AR
AZE Al Fat Yol7h SAH R FolstA Wkt ol
Oliver et al’o] 84 o]4te] glojol| A 1 o]} o] o}
of Hl3 =gt Wrh= H et Ax|gheh E3th 2 Ao
M w7t W& oA 8%7t =2 ol Blsf A=
AIZE AL FAIQE AlE (logMAR) o] BAIA SR FoleHA| &
gkh Choi and Chang'’S ARA] G50 T 8w 2 vl
Sk A3} ARA| Ol A BIAA R &3 E7F Wrhal 819lo
L, 2 Ao A= FA9] YRlo] g FE 7R A
g ig=g

Flynn et al'® oFx]o] gt 2
of| A SFAIX| = 2] Hto] o
Al Lol efAle] Rl X' A Al A|E

=
=

=
=

N rlo
i
OF% F}U—ﬂ
o T Mo
£.%
2 x
B[ ST T
>

ol

iih)

e o

-1
ofi
-

12 3

I

i:‘

il

N

)

)

ﬁ:{

il

ol

it

lo

4o

e}

P‘L

o

Kl

9‘15

o2
i)

A9] Aole] ket FESIGAE u, AP

iz
ol
12
>,

7} 71 A 2ol vl = Aoz g#A ek Yu and
Choi”= 7} x| 2o] Alujgt 3tol= e s 7134 ol
29 A ZE APsto] 90.1%9] ¢SES BYon 3
T Uol7h 78HE HlnE WokgolE o ATES HY
T} shgiek 2 o E BAAH o7 olaia okgho
U 7t A Rl wiste] ofERd AUA RO £SET}
24 ¢ =9kom(91.3:63.4%), Yu and Choi**2} Kim and
Choi”e] Gy B AFm 15:dd| 23] HH o= ofE
23 okoke HOKHER dlo] ¢ 314E 4dlslo] &
SEES FoluA} igith & dAFolA ofE=H oteF ot
of o3t Hz-go] 4H(17.2%)2] Stoto|A] HAIsIG oL}
o= YA|HQl FAFO 2 HSrolls RS ulA] A gtk

Kim and Choi'*t= 104] 0]}e] ofA] Zlofofl A 78 o
Egy AR} BE 7125 0| Filo] thste] AP
o7 AFslo] ofAQke] AJYL F F BEoA A& A
AETH HF YL A Algo] EAHoR fol8tA 5
AL, HE WY Al FAISH A} ofAIGe] A - &
FE T 2 Aolo] Zol7} YIITh o] 5] AL Hit
Uol7} 7184 oz AR AE 594, 7HEA|
F AL 5.140|glom, T4 o4l ATt HE A ol
27 AR B AL 38.9%, 7HIA RN E 12%0]9)
ong 25N F o] ATE BAE 4= gl o]
of Hlgte] B Ao 253t Y3t o] %o AR R
S AR ok tho 2 Asiglal, Ao tig &
A= RN RO Y3 £SETF BS Sopke ttos
atith & WY Al oAIQE Al2l(logMAR)S ofE 23
AW ZFo|A 0.27+0.41, 7FERE A 0.05+0.112
TFEARTA BAHCR [l E9ka(p=0.020),
A YY Ao vl AE 541 & 4% olER T AW RS
9] 2.711.4 = v 7HARLNA 4.2+2.1 22 71
A58l A E EUTHp=0.010).

Aedog BE 7Y a B 184 o2y Yz
29| 857} §AHE 2530 AR RS Tt
7t 2ol A ofER Y AW BELET} o Fdrh whet
A 16RO A 13A] Alo] o] 258HYoA AR RS A&
A= g HgR R 3t 2S=rt 22 A sHgAR
HA A =R, 7RSS ARSAY &sm7) W
S ofERY AUXEES AYsHs Ao| Erhi Yz3ith

-

1%

o

=
=
7

HoE

rar

1) Von Noorden GK. Binocular vision and ocular motility, 6th ed.
St.Louis: Mosby, 2002;246-97.
2) Von Noorden GK. Classification of amblyopia. Am ] Ophthalmol

www_ophthalmology.org 263



- CHstetatets|x| 2010 | 51 # M2 -

1967;63:238-44.

3) Hong CE. Pediatrics, 9th ed. Seoul: Daehan textbook, 2007:37-43.

4) Mintz-Hittner HA, Fernandez KM. Successful amblyopia therapy
initiated after 7 years. Arch Ophthalmol 2000;118:1535-41.

5) Flynn JT, Cassady JC. Current trend in amblyopia therapy. Op-
hthalmology 1978;85:428-50.

6) Von Noorden GK. Occlusion therapy in amblyopia eccentric
fixation. Arch Ophthalmol 1965;73:776-81.

7) Oliver M, Neumann R, Chaiomovich Y, et al. Compliance and
result of treatment for amblyopia in children more than 8 years
old. Am ] Ophthalmol 1986;102:340-5.

8) Park YK, Yoon KC, Park YG. Clinical approach for the treat-
ment of amblyopia in school children. ] Korean Ophthalmol Soc
2003;44:2091-8.

9) Moon CS, Jin YH. Timing of amblyopia therapy in pure anis-
ometric amblyopia. ] Korean Ophthalmol Soc 1998;39:185-92.

10) Simons K, Gotzler KC, Vitale S. Penalization versus part-time
occlusion and binocular outcome in treatment of strabismic amb-
lyopia. Ophthalmology 1997;104:2156-60.

11) The Pediatric Eye Disease Investigator group. A randomized trial
of prescribed patching regimen for treatment of severe amblyopia
in children. Ophthalmology 2003;110:2075-87.

12) Kim YH, Choi MY. The prospective comparison of the efficacy
of intermittent atropine penalization and part-time occlusion
therapy. ] Korean Ophthalmol Soc 2008;49:958-66.

13) Foley-Nolan A, McCann A, O'keefe M. Atropine penalization
versus occlusion as the primary treatment for amblyopia. Br J

Ophthalmol 1997;81:54-7.

14) Epelbaum M, Nilleret C, Buisseret P, Dufier JL. The sensitive per-
iod for strabismic amblyopia in humans. Ophthalmology 1993;
100:323-7.

15) Lithander ], Sjostrand J. Anisometropic and strabismic amblyopia
in the age group 2 years and above: a prospective study of the
result of treatment. Br ] Ophthalmol 1991;75:111-6.

16) Woodruff G, Hiscox F, Thompson JR, Smith LK. Factors affec-
ting the outcome of children treated for amblyopia. Eye 1994;8:
627-31.

17) Choi CY, Chang HR. Factors affecting compliance in amblyopia
occlusion therapy. ] Korean Ophthalmol Soc 2000;41:2633-7.

18) Flynn JT, Sciffman J, Feuer W, Corona A. The therapy of ambl-
yopia: an analysis of the results of amblyopia therapy utilizing the
pooled data of published studies. Trans Am Ophthalmol Soc
1998;96:431-50.

19) Park SC, Lee KH, Lee JR. Clinical approach for visual achieve-
ment in amblyopia treatment. ] Korean Ophthalmol Soc 1991;32:
802-8.

20) Hoefnagel D. Toxic effect of atropine and homatropine eyedrops
in children. N Engl ] Med 1961;264:168-71.

21) Scott WE, Dickey CF. Stability of visual acuity in amblyopic pat-
ients after visual maturity. Graefes Arch Clin Exp Ophthalmol
1988;226:154-7.

22) Yu DK, Choi MY. The efficacy of intermittent atropine pen-
alization in amblyopic children who have failed patching therapy.
J Korean Ophthalmol Soc 2005;46:1167-74.

264 www,ophthalmology.org



-0lg=s 2 1 &tF7| AARIZ2| Hli -

=ABSTRACT=

Comparison of Part—time Occlusion Therapy and Intermittent Atropine
Penalization Therapy for Amblyopic Children of School Age

Kyoungsook Lee, MD', Ju Byung Chae, MD? Mi Young Choi, MD, PhD'

Department of Ophthalmology, Chungbuk National University College of Medicine,
Chungbuk National University Medical Research Institute”, Cheongju, Korea
Department of Ophthalmology, University of Ulsan, College of Medicine, Asan Medical CenterZ, Seoul, Korea

Purpose: To compare the outcome of part—time occlusion therapy and intermittent atropine penalization therapy in amblyopic
school—age patients,

Methods: In the present study, the authors retrospectively analyzed school-age amblyopic patients treated with part—time occlu—
sion therapy (Group 1) and intermittent atropine penalization therapy (Group 2) as primary treatments, Age, visual acuity (logMAR)
and interocular acuity differences at the beginning of treatment, cause of amblyopia, depth of amblyopia, and compliance for
treatment were analyzed, Visual acuity and the lines of improvement from baseline visual acuity in the amblyopic eye were com—
pared between the two groups with high compliance,

Results: The number of patients was 43 in Group 1 and 23 in Group 2, Age and the baseline visual acuity were not significantly
different between Group 1 and Group 2. Group 2 had a higher level of compliance than did Group 1 (91.7; 63.4%), but there was
no statistical difference between the groups (0p=0.064). The visual acuity (logMAR, 0.27:0.05, £=0.020) and the lines of improve—
ment of the amblyopic eye at the final follow—up (2.7:4.2 lines, p=0.010) were better in Group 1 than in Group 2 with high
compliance,

Conclusions: In amblyopic school—-age children, part—time occlusion therapy could be conducted as primary treatment in cases
with high compliance, Intermittent atropine penalization therapy can be attempted if there is low compliance in occlusion therapy.
J Korean Ophthalmol Soc 2010;51(2):259—265
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