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Cause of amblyopia

i terist: e . Overall
ErECHSrISIE nsz());;le ro Strabismus Combined Deprivation (n = 209)
(n = 135) (n = 50) (n=19) (n=15)
Gender (male) 69 (51.1) 25 (50.0) 9 (47.4) 4 (80.0) 107 (51.2)
Ageatbaseline 5o £ 50 56+80 63+21 50*17 6120
(years)

Folowun (monme) 132 E 108 % 234% 224 138 %
oRowTUD JgEnins 13.9 11.9 19.8 18.7 13.9
Severity of amblyopia 25:64:46 5:23:22 2:10:7 4:1:0 36.28'7
(severe:moderate'mild (18.5:47.4  (10.0:46.0:  (10.5:52.6  (80.0:20.0: (17.2:46
) :34.1) 44.0) :36.8) 0.0) 9:35.9)

18:37:1
Refractive error 0:25:78:32  18:8:12:12 0:3:14:2 0:1:2:2 06:48

(emmetropia:myopia:h ~ (0.0:18.5:  (36.0:16.0:  (0.0:15.8: (0.0:29.0:4  (8.6:17.
yperopia:astigmatism) 57.8:23.7) 24.0:24.0) 73.7:10.5) 0.0:40.0) 7:50.7:2

3.0)
Baseline alignment at
distance
105:22:8: 106:62:37:
Type 0 0.2:2.0 70 M )1, 1:2:2:0 h
0.0:56.0:  (0.0:52.6:3 (20.0:40.0:40.0:
(@:exo:eso:vert) (77.8:16.3 ELO 0:4.0) (6 8:10.5) ( 0.0) (50.7:29.7
:5.9:0.0) ¥ - 4 : 117.7:1.9)
Magnitude 105:5)020: 0:0:50 0:0:19 1:1:3 106:31:72
(0:1-8 , (0.0:0.0:1  (0.0:0.0:10  (20.0:20.0:60.0  (50.7:14.8
, (77.8:22.2 ,
PD: >8 PD) , 00.0) 0.0) ) :34.4)
:0.0)
Baseline alignment at near
Type 97:25:102 0:28:20:2  0:10:7:2 1:2:2:0 98:68:39:4
(D:exotesowvert .o o0 (0.0:56.0: (0.0:52.6:3  (20.0:40.0:40.0:  (46.9:32.5
) o0, 40040 68105 0.0) :18.7:1.9)
Magnitude 97:38:0 0:0:50 0:0:19 1:1:3 98:39:72
(0:1-8 (71.9:28.1  (0.0:0.0:1  (0.0:0.0:10  (20.0:20.0:60.0  (46.9:18.7
PD: >8 PD) :0.0) 00.0) 0.0) ) :34.4)



Result of 98:37 42:8 16:3 157:52

patching . . . 1:4 )
(72.6).27.4 (84.(;.16.0 (84.2)-15.8 (20.0:80.0) (75.1)-24.9

(success:failure)

Values are presented as number (%) or means = SD.
@ = orthotropia; exo = exodeviation; eso = esodeviation; vert. = vertical deviation;

PD = prism diopter.
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Amblyopia treatment

p—
Success Failure value
(n = 157) (n=52)
Gender (male) 74 (47.1) 33 (63.5) 0'254
Age at baseline (years) 59 £ 1.9 6.4 £ 2.5 O'%l_57
Follow—up (months) 12.8 £ 13.7 16.8 £ 14.6 O.(_)|_73
Cause of amblyopia 98:42:16:1 37:8:3:4 0.013
(anisometropia:strabismus: (62.4:26.8:10. (71.2:15.4:5.8: '*
combined:deprivation) 2:0.6) 7.7)

) . 17:74:66 19:24:9
Severityfof afliggopia (10.8:47.1:42.  (36.5:46.2:17. <000
(severe:moderate:mild) 0) 3) 1=

. 14:27:78:38 4:10:28:10
}(Q:rilrricettl:c? ie;'rrgro ia:hyperopia:astigmatism) 8.9:1 TSN :19.2:53.8: 0.6*76
P1a-TIY O Y - & 24.2) 19.2)
Baseline alignment at distance
83:46:26:2 23:16:11:2 0.762
Type (@:exoieso:vert.) (52.9:29.3:16.  (44.2:30.8:21. '*
6:1.3) 2:3.8)
83:18:56 23:13:16 0.497
Magnitude (0:1—8 PD:>8 PD) (52.9:11.5:35. (44.2:25.0:30. ’ .
7) 3)
Baseline alignment at near
75:52:28:2 23:16:11:2 0.645
Type (@B:exo:eso:vert.) (47.8:33.1:17. (44.2:30.8:21. '*
8:1.3) 2:3.8)
75:30:52 23:9:20 0.832
Magnitude (0:1-8 PD:>8 PD) (47.8:19.1:33. (44.2:17.3:38. ’ .
1) 5)
Change of ocular alignment (no change:decreased:increased)
39:10:3
. 138:13:6 . . 0.071
Distance (87.9:8.3:3.8) (75.0-1)9.2-5.8 .
42:7:3
132:15:10 ] . 0.709
Near (84.1:9.6:6.4) (80.8:13.5:5.8 .

)

Values are presented as number (%) or means £ SD.

@ = orthotropia; exo = exodeviation; eso = esodeviation; vert. = vertical deviation;

PD = prism diopter.
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Change
No. No change p—value*
Decreased Increased

Overall 209 23 (11.0) 9 (4.3) 177 (84.7)

Cause of amblyopia 0.012
Anisometropia 135 10 (7.4) 6 (4.4) 119 (88.1)
Strabismus 50 10 (20.0) 0 (0.0) 40 (80.0)
Combined 19 2 (10.5) 1 (5.3) 16 (84.2)
Deprivation 5 1 (20.0) 2 (40.0) 2 (40.0)

Severity of amblyopia 0.351
Severe 36 5(13.9 3 (8.3) 28 (77.8)

Moderate OS2 (1282 5 (5.1) 81 (82.7)
Mild 75 6 (8.0) 1(1.3) 68 (90.7)

Results of patching 0.071
Success 157 13 (8.3) 6 (3.8) 138 (87.9)

Failure 52 10 (19.2) 3 (5.8) 39 (75.0)

Age at baseline 0.696
<5 years 58 4 (6.9) 2 (3.4) 52 (89.7)
5to 7 years 107 12 (11.2) 5 (4.7) 90 (84.1)
>7 years 44 7 (15.9) 2 (4.5) 35 (79.5)

Type of refractive error 0.972
Emmetropia 18 2 (11.1) 1 (5.6) 15 (83.3)

Myopia 37 4 (10.8) 2 (56.4) 31 (83.8)
Hyperopia 106 12 (11.3) 5 4.7) 89 (84.0)
Astigmatism 48 5 (10.4) 121 42 (87.5)

Type of baseline alignment <0.001

Orthotropia 106 0 (0.0) 5 (4.7) 101 (95.3)

13



Exodeviation 62 15 (24.2)
Esodeviation 37 8 (21.6)
Vertical dev. 4 0 (0.0)

Magnitude of baseline alignment

No deviation 106 0 (0.0)
1-8 PD 31 0 (0.0)
> 8 PD 72 23 (31.9)

4 (6.5)
0 (0.0)
0 (0.0)

6 (5.7)
1 (3.2)
2 (2.8)

43 (69.4)
29 (78.4)
4 (100.0)
<0.001
100 (94.3)
30 (96.8)

47 (65.3)

Values are presented as number (%).
dev. = deviation; PD = prism diopter.

*Chi—square test.
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Change
No. No change p—value*
Decreased Increased

Overall 209 22 (10.5) 13 (6.2) 174 (83.3)

Cause of amblyopia 0.209
Anisometropia 135 10 (7.4) 9 (6.7) 116 (85.9)
Strabismus 50 7 (14.0) 2 (4.0 41 (82.0)
Combined 19 4 (21.0) 1 (5.3) 14 (73.7)
Deprivation 5 1 (20.0) 1 (20.0) 3 (60.0)

Severity of amblyopia 0.28
Severe 36 5(13.9 4 (11.1) 27 (75.0)

Moderate OS2 (1282 7 (7.1) 79 (80.6)
Mild 75 5 (6.7) 2 (2.7) 68 (90.7)

Results of patching 0.709
Success 157 15 (9.6) 10 (6.4) 132 (84.1)

Failure 578 7 (1388 3 (5.8) 42 (80.8)

Age at baseline 0.309
<5 years 58 5 (8.6) 1 (1.7) 52 (89.7)
5to 7 years 107 10 (9.3) 8 (7.5) 89 (83.2)
>7 years 44 7 (15.9) 4 (9.2) 33 (75.0)

Type of refractive error 0.776
Emmetropia 18 1 (5.6) 1 (5.6) 16 (88.9)

Myopia 37 4 (10.8) 4 (10.8) 29 (78.4)
Hyperopia 106 12 (11.3) 7 (6.6) 87 (82.1)
Astigmatism 48 5 (10.4) 121 42 (87.5)

Type of baseline alignment 0.002

Orthotropia 98 0 (0.0) 6 (6.1) 92 (93.9)
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Exodeviation 68 15 (22.1)
Esodeviation 39 7 (17.9)
Vertical dev. 4 0 (0.0)

Magnitude of baseline alignment

No deviation 98 0 (0.0)
1-8 PD 39 0 (0.0)
> 8 PD 72 22 (30.6)

7 (10.3)
0 (0.0)
0 (0.0)

8 (8.2)
1 (2.6)
4 (5.6)

46 (67.6)
32 (82.1)
4 (100.0)

90 (91.8)
38 (97.4)
46 (63.9)

<0.001

Values are presented as number (%).
dev. = deviation; PD = prism diopter.

*Chi—square test.
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6 6
BPhase 1 HPhase 1
5 B Phase 2 5 BPhase 2
K] 2
c c
24 g4
% %
Q Q
53 53
] )
- z
2 2
| I . | I . l
0 0
Ansimetropic Strahismic Combined Deprivation Ansimetropic Strahismic Combined Deprivation
amblyopia amblyopia amblyopia amblyopia amblyopia amblyopia amblyopia amblyopia
Cause of amblyopia Cause of amblyopia

a9 1. N9 FFel wWE dAR A7 W3k A7) (A) For cases of decreased
angle, and (B) for cases of increased angle; blue—colored bar (phase 1: the change
occurred between baseline and the time to achieve the same visual acuity in both
eyes), and orange—colored bar (phase 2: the change occurred during tapering of

patching). PD = prism diopter.
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b 6

WPhase 1 B Phase 1

5 1 Phase 2 s 1 Phase 2
4] ]
c c
24 214
% T
Q =3
CE 53
g g
4 z
2 2

| | I . I

0 0

Orthotropia Exodeviation Esodeviation  Vertical deviation Orthotropia Exodeviation Esodeviation  Vertical deviation

Type of deviation Type of deviation

a9 2. 899 Fel wE dA A7 Wsk A7) (A) For cases of decreased
angle, and (B) for cases of increased angle; blue—colored bar (phase 1: the change
occurred between baseline and the time to achieve the same visual acuity in both
eyes), and orange—colored bar (phase 2: the change occurred during tapering of

patching). PD = prism diopter.
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— ABSTRACT -

The Effect of Amblyopia Treatment with Patching

on Ocular Alignment

Seung Woo Kim
Department of Medical Sciences

The Graduate School, Ajou University

(Supervised by Associate Professor Seung Ah Chung)

This study was to evaluate the effect of patching on ocular alignment in
children with unilateral amblyopia.
We evaluated the change in ocular alignment during and after patching in

patients who had started amblyopia treatment with patching, and analyzed
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the aspects of change according to the cause and severity of amblyopia,
type and magnitude of deviation, type of refractive error, and age at
initiation. A change of eight prism diopters (PD) or more in horizontal
deviation, or two PD or more in vertical deviation was considered significant.
A total of 209 patients were enrolled; 135 had amblyopia associated with
anisometropia, 50 with strabismus, 19 with combined cause, and 5 with
deprivation. After patching, there was no change in distant deviation in 177
patients (84.7%), while a decrease was noted in 23 patients (11.0%) and
an increase in nine patients (4.3%). The angle of deviation decreased in 7.4%
of anisometropic amblyopia, 20.0% of strabismic amblyopia, 10.5% of
combined amblyopia, and 20.0% of deprivation amblyopia. The angle of
deviation increased in 4.4% of anisometropic amblyopia, 5.3% of combined
amblyopia, and 40.0% of deprivation amblyopia. The angle of deviation
decreased in 24.2% of exodeviation, and 21.6% of esodeviation, but there
was no change in vertical deviation among the studied patients. The angle
of deviation decreased in 31.9% of patients with deviation greater than &
PD. The change did not differ according to severity of amblyopia, type of
refractive error, or age. Among the successes, decrease in deviation was
more common until they achieved equal visual acuity between both eyes,
while the increase during tapering of patching.

Change in ocular alignment may occur after patching in some patients with
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amblyopia, and seems to be more frequent in cases associated with

horizontal deviation greater than 8 PD.

Keywords: Amblyopia, Ocular alignment, Patching
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