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Purpose: To compare the stereoacuity between patients with uncorrected and corrected non-amblyopic anisometropia, and to
evaluate the correlation between the degrees of anisometropia and stereoacuity.

Methods: We retrospectively reviewed the records of patients with non-amblyopic anisometropia who underwent the stereoa-
cuity test. Patients were divided into uncorrected anisometropia (n = 33) and corrected by spectacles (n = 30) groups. The clin-
ical characteristics and sensory status of patients were evaluated using the Worth 4-dot, Titmus, Lang Il, and TNO tests, and
compared between the groups. Correlation analysis was performed between the degree of anisometropia and the level of
stereopsis.

Results: The uncorrected and corrected anisometropia groups did not significantly differ in mean age (12.2+ 3.7 and 11.8 £ 4.0
years) or degree of anisometropia (2.12 £ 1.21 and 1.81 + 1.25 diopters). The rate of sensory fusion in the distant Worth 4-dot
test was lower in the uncorrected anisometropia than the corrected anisometropia group. The level of stereopsis was also worse
in the uncorrected anisometropia than the corrected anisometropia group in all stereoacuity tests. There was a strong positive
correlation between the degree of anisometropia and the level of stereoacuity on the Titmus, Lang Il, and TNO tests (r = 0.690,
r =0.614, and r = 0.655, respectively; all p < 0.001) in the uncorrected anisometropia group. However, the corrected anisome-
tropia group showed a weak positive correlation between the degree of anisometropia and the level of stereoacuity only on the
TNO test (r = 0.366; p = 0.047).

Conclusions: Stereoacuity was better in the corrected anisometropia group than in the uncorrected group. It significantly wors-
ened with increasing anisometropia in the uncorrected group, but only a weak correlation was observed in the corrected group.
Therefore, prescribing glasses could be recommended to improve stereopsis in adolescents and young adults with anisometropia.
J Korean Ophthalmol Soc 2023;64(2):142-148
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Table 1. Comparison of demographics between uncorrected and corrected anisometropia group
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Uncorrected anisometropia (n = 33) Corrected anisometropia (n = 30) p-value

Age (years) 12.2 + 3.7 (7.7-19.9) 11.8 + 4.0 (6.00-22.1) 0.693"
Sex (male:female) 13:20 16:14 0.268"
Refractive error (D)

Worse eye -1.61 + 2.10 (-5.75 to 4.50) -2.33 4+ 2.97 (-8.25 to 4.00) 0.265"

Fellow eye -0.02 + 1.14 (-1.75 to 3.00) -1.33 + 1.48 (-4.75 to 1.75) <0.001"
Degree of anisometropia (D) 2.12 + 1.21 (0.75 to 5.25) 1.81 + 1.25 (0.75 t0 5.25) 0.317"
Values are presented as mean + standard deviation (range) unless otherwise indicated.
D = diopters.

*Independent t-test; Tchi-square test.

Table 2. Comparison of stereopsis between uncorrected and corrected anisometropia group
Uncorrected anisometropia (n = 33)  Corrected anisometropia (n = 30) p-value

Worth-4-dot-test (fusion:nonfusion)

Distance 16:17 27:3 <0.001°
Near 30:3 28:2 1.000"
Stereopsis (seconds of arc)

Titmus test 434.24 + 846.46 (40-3000) 119.67 + 144.73 (40-800) 0.043"

LANG I test 315.15 + 166.06 (200-600) 240.00 £ 110.17 (200-600) 0.037"

TNO test 1103.64 + 920.14 (60-1,980) 492.00 + 686.89 (60-1,980) 0.004"

Values are presented as mean + standard deviation (range) unless otherwise indicated.

*Chi-square test; "Mann-Whitney test.
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Figure 1. Correlation between the degree of anisometropia and the level of stereopsis.

B2 7 AKI=0.655, p<0.001) HFOA] FEIgh 4TS
Hlo(Fig. 1), oV 2g2e] A¢ 2ERE P9 Q)

AA B B HA =0.366, p=0.047)0]lA4] oFgh gt
TAS YT, EERAAA=0.257, p=0.170), SHIHA};
(=0.312, p=0.093)0]| A= F-2oJgt AFAI7} $L2IchFig. 1).

p

o

B ATE AA FARE IS PR oY 28T
Ul Qb mAGLOR Lhinof feﬂ VA A vlsia
FARE Ao} AIAILte] ARl s LA
EEL Fsd

R RE TS
)

QR 7zEnTt doron, obg vlzkggo] o g7
o ull fol3lA U= oAl W AR YA AHE B
Sk QP WEgTelE BARE AEet YA 7k

8
%xé%’r% &7k o w212 D, 9 2+t 1.81
D& 34| gF5oll= &kl Bt AAAIZE Fo3t AA
Al 710l vl Sokek(Table 2). o]= B4 AelollA =3
o A v A2 2EESNE 52 a2 &
QhAJe] L v A ths ® el AX|FHCE Sx]ul

AE g3 2ARE R YA

Holu, A e re A4 7t
2 wpRhe Aehd ?HAIE
Bk Lee et al’S HaF 6,940 obd 2Hg-S A|2F
3, Wt 9440 2HES SotolA YAAE H7lst
o, g E ‘:'/\7‘/\}01]/\-] Bt 77.52 arcsec = HHE
Xﬂ/\] Hon, 200 arcsecES = A= Ho|R|
ol 3is asto] # o] o 2
= S A o 4= glARh A

%#%&owigwm A

¥
o o rd'

Mo

°1+N

F

o &&
;O

Of
oY M

o &

A

>
>

c

_L4

i

oy

F

oh‘,

N

N
g P &
+H X O

RGO O 2ol oS ikl s

= HE A=A AAA
o 3HE Bl Ao & 4= 9o Lovasik and
Szymkiw’o]| w29 Tt A2} A 5Kmonocular blur)7} 25
AFA|(aniseikonia) 2.ct B G223 QA AelE Sursitin
Shoitk. gk oF mlzRgtoll A YA R HEATHAL Al
A B&o] SL5%E ¢ 28 10%0] e 52814
Stk AR Ok BARFOA LA Astel 717
S = 120] 9lglo] 2oz ol 7zt $3to] ol Y
2|31 4] o} A|(foveal suppression)7} YEL}= Zo2 A
S, ol AE4S AN 2 LeRITE gjelols

AAIZE AR A AA Eo] 7HsRE o= 271l

01N i 12

145



- thatotatet

A1 9] oFot7Hbinocular rivalry) a2 AHE ) 2 e me
AA 2 HAA AL YEASAAF AT} o] 1.25%0) A
A ZEoguo] 22 A7 WHEAYE, 33 em 9] 242 A4

M= 6°0] 2 A|ZHS o= okol Adto] ZrAE T, 4

1=
Al v@% Bl ‘21‘1}-23

e QA AT e Al
and Oguz'¢] 7
Gawecki’'= 2 D o]Ao] A
3t AAA Q] AslE Bck 3 Et] Lovasik and Szymkiw’
0.5 DO Ze FHH=20 g ERAAA A 40 arcsecE
AT % Ao okt B ATolM wHEA) oo 2
B SOl U AR AAN AEelel clol
Aoz e golstaon, ol od 4 Fav
Solxe] A Azel AAekT. Foka 5P (optical
blur) £+ XM E(diffusing filter) & ARE3to] Tt Al

HOHH

ZJ8Hmonocular blur)& FU459S 49, 29 =
arithm of the minimum angle of resolution A} YA A|
412 A AT 2o

SHAoR WHE FHURE] Ao FYNS o3 gla} B
7F R 7ol mAl= ‘ﬁ?ﬂ'ﬁ:z T sfof FHer
Al & =0l JIX|E olm|A] Z7]9] wiig Zjo|&
—’F—’ﬁiﬂ Ny 710] }Ol s =4

r
> 0

o

o oo 4T of

Bannon®® >
a7g Al 1 DO ZEES vith 1%2] 55 A
o, FESe) AUER o WS
HEANE Sus19

FEA AR S A G
Zx(curvilinear loss)E H.911,° 2-3%2] &
A, o) Zaketel 2597 s1el 24
ASUANAA oAl bl Aske mel
o]el A% LE«l PAA = E7Fsdhar 12
Lubkin et al”* & 55404 2] Hio] %741%3101, 7 ¢le]
A 2 e AEES HolAw ek AskErta 5
oh A ARES B RS BRje] A9, Lee et a
Ans BEet QA4 e fo Anast ¢
REAA O] QFebAle] et AR Sz
350] QAIA A THESH TR EAE glolob
T}l 3199tk Jeon and Choi'’= 5-184]2] QFA|7} ¢l 2
RS Sl H FARE HES HERAYAL Aole] o
3 A (0.249, p=0.035) MG E Ao A

fov)
=
Sodr & o ot 8L ool o

4
ol
=2
-
=2
2

:"‘; Og: (0]
(]
—-
N
).
o
i3
>
%
N
(o4

2 ox I
>
o "

:(o
‘D‘ nE o[rl

l:I[o

o2 o rlo ¥

2
M
fr m}fl‘

146

st3|x| 20233 A 64 # M 25—

ofof wlgste] HzstA A5t
517\1 e ﬁE%H £ o, 2ERG At A] SFAIL ARA]

P 04013 A3t FQHA s WAL arefste] QHEe 2t

= 70| vlgei.

QAR e ASeE o} stol thilandom
dot) = =3 (solid pattern) FEf=2 A|ZF5hH, o8 71X
A A HAR O] Tk = Ao A Elle @Al A ot
2Rt 9 m|2kgt HRO A Bl B I AL Hs|
v g4k 225 Kol u]&o] =9t} Lee and Kim''of u}

Agaelo] ofg et Asueo] g wejurt

S, oAt A9 4%

o ol elof el Egon HgAe =il

A AT v R e, ot

Pitolut h9-0] zjols} wiztall vieeietan siick

o PAHe Mo BAES oz o TP
3 grE BAREY 717 4 o d 24
stofsl7] ofgiths 4, ZAnhlEAAAL U

w O T o g

1o 1o mH o2 |m
£ ooy

o

N
r

o flo 4 o
do oy OF
N
PO
S s
Rod iz
L olﬂ
.
o o
;— ¥
> b=l
o, -
—Ti oft
I E
o do
_1£ 1o
o,
2N
il
rir o
o _Tm
= 9
2 >
20 g 2
o]
2

jakot
o
o
ol
ol
N
=)
i1t A
juid)
)
Jo
i3
o,
(]
9
rC
oo
o
2
s
hy
{1
£ Jr

o

fr

SAEE 49 WA TUAAE ol FE0
2971 B QA Aol B GFL Far, DA
7h e AN A3kE melth Hjof glouk B AT

QA Aol B s Zahelrh

FII‘__L.

=
o
Py
AA
A

dexen, FYRSAIM ALY A 2R gL
Aol vlal v SHE QAN AT, Y o122
At FURFOl AUFF U QANE By,
gL Aol ST BEVFOl e 2obHL
H Y g a0 A9 FUA RS 9 4 g2
R 5 WA

REFERENCES

1) Deng L, Gwiazda JE. Anisometropia in children from infancy to 15
years. Invest Ophthalmol Vis Sci 2012;53:3782-7.

2) South J, Gao T, Collins A, et al. Aniseikonia and anisometropia:
implications for suppression and amblyopia. Clin Exp Optom
2019;102:556-65.



- 223

3) Lee JY, Seo JY, Baek SU. The effects of glasses for anisometropia
on stereopsis. Am J Ophthalmol 2013;156:1261-6.¢1.

4) Dadeya S, Kamlesh, Shibal F. The effect of anisometropia on bin-
ocular visual function. Indian J Ophthalmol 2001;49:261-3.

5) Lambert SR, Lyons CJ. Taylor and Hoyt's pediatric ophthalmology
and strabismus, 5th ed. Amsterdam: Elsevier, 2016;746-53.

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

7) Oguz H, Oguz V. The effects of experimentally induced anisome-
tropia on stereopsis. J Pediatr Ophthalmol Strabismus 2000;37:214
-8.

8) Goodwin RT, Romano PE. Stereoacuity degradation by experimental
and real monocular and binocular amblyopia. Invest Ophthalmol
Vis Sci 1985;26:917-23.

9) Lovasik JV, Szymkiw M. Effects of aniseikonia, anisometropia,
accommodation, retinal illuminance, and pupil size on stereopsis.
Invest Ophthalmol Vis Sci 1985;26:741-50.

10) Jeon HS, Choi DG. Stereopsis and fusion in anisometropia accord-
ing to the presence of amblyopia. Graefes Arch Clin Exp Ophthalmol
2017;255:2487-92.

11) Lee M, Yang HS, Lew HM, et al. Effect of correction lens for aniso-
metropia on aniseikonia and binocular function. J Korean Ophthalmol
Soc 2005;46:1183-8.

12) Wallace DK, Lazar EL, Melia M, et al. Stereoacuity in children
with anisometropic amblyopia. J AAPOS 2011;15:455-61.

13) Townshend AM, Holmes JM, Evans LS. Depth of anisometropic
amblyopia and difference in refraction. Am J Ophthalmol 1993;116:
431-6.

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

15) Fu D, Li M, Zeng L, et al. The role of magnification correction in
macular vessel density assessment: a contralateral eye study in ani-
sometropia patients. Ann Transl Med 2021;9:380.

16) Linke SJ, Richard G, Katz T. Prevalence and associations of aniso-
metropia with spherical ametropia, cylindrical power, age, and sex
in refractive surgery candidates. Invest Ophthalmol Vis Sci 2011;52:
7538-47.

SRt UMAl Ht -

17) Bae YH, Choi DG. Changes in contrast sensitivity after surgery for
intermittent exotropia. Sci Rep 2022;12:6542.

18) Ohlsson J, Villarreal G, Sjostrom A, et al. Screening for amblyopia
and strabismus with the Lang II stereo card. Acta Ophthalmol
Scand 2002;80:163-6.

19) Cho YA, Cho SW, Roh GH. Evaluation of criteria of stereoacuity
for titmus, randot & TNO stereotests. J Korean Ophthalmol Soc
1999;40:532-7.

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

21) Gawecki M. Threshold values of myopic anisometropia causing
loss of stereopsis. J Ophthalmol 2019;2019:2654170.

22) Tomac S. Anisometropia and binocularity. Ophthalmology 1998;105:
1-2.

23) NgJS, YuCB, Chen YY, et al. Effects of anisometropia on binocularity.
J Pediatr Ophthalmol Strabismus 2001;38:325-6.

24) Levy NS, Glick EB. Stereoscopic perception and Snellen visual
acuity. Am J Ophthalmol 1974;78:722-4.

25) Odell NV, Hatt SR, Leske DA, et al. The effect of induced monocu-
lar blur on measures of stereoacuity. ] AAPOS 2009;13:136-41.

26) Linksz A, Bannon RE. Aniseikonia and refractive problems. Int
Ophthalmol Clin 1965;5:515-34.

27) Lubkin V, Shippman S, Bennett G, et al. Aniseikonia quantifica-
tion: error rate of rule of thumb estimation. Binocul Vis Strabismus
Q 1999;14:191-6.

28) Lubkin V, Kramer P, Meininger D, et al. Aniseikonia in relation to
strabismus, anisometropia and amblyopia. Binocul Vis Strabismus
Q 1999;14:203-7.

29) Katsumi O, Tanino T, Hirose T. Effect of aniseikonia on binocular
function. Invest Ophthalmol Vis Sci 1986;27:601-4.

30) Campos EC, Enoch JM. Amount of aniseikonia compatible with
fine binocular vision: some old and new concepts. J Pediatr Ophthalmol
Strabismus 1980;17:44-7.

31) Lee BH, Kim MM. Comparisons of the lang, randot, TNO and new
stereo tests in screening and office use in children. J Korean
Ophthalmol Soc 1990;31:651-60.

147



- Cistetatets|x| 20234 A 64 B K2 -

- A2ZE =
o = HiHE S Ol x 1L
ATt Sl SEES X AN HIt
SN =HE S SXE o HEAT 0|HELCE 26t YMAIGAL ZTHE H|uwotn, 2HES Yo YAl Ato]e ARNE

o .

l= 2tF _ 1.8 £ 40M%en| B 2ERS =& o8 0HEL 212 +
diopters (D), 2 1.81 + 125 D2 {2t Xj0[7t giUCH AE 0HEL2 YE4SHMOIM EHE| oA BIZ0| 2t 28
HIgH ROISHA SU, YMAIZAL 2F01M 2t ZE0i| Hs LHE UMAIS ERAC 2ERS = YAAe 2t 0/&E

— —
FE: 2RS HX0IN Y ABZ0| DABZET 22 AHAS BT OHF DIABITNME BHRS0| HHLE YA
QOIS of WSkoLt, o ABZUIME NBNO| £25tA LUt O/ APHIS Edi2, BHLS0| AU A0FHAY U Fe

23| / Woong Hee Kim

SR|CfaT Q|BjTHel - RSK|fSmE Y otntetn A
Department of Ophthalmology, Nowon Eulji Medical
Center, Eulji University College of Medicine

148



