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e olHE HEe] B FA AFTER Rk old AAEL 24FE 6A7HA A Lol
878& ¥ 22 Frisbydt 2 1H3ALE AldWstd HA AFE, FrisbydAlolA matet vlmat
AlZREel AAA] Zpo], PAA BEE, e DA SARTF, 6002 F=e] E AAEM B
I HBAAR] G E FEE £ JeAE gotiunat v FIHA AFELS 249
66.7%, 44 °olF& 100%, Frisbye 249l 66.7%, 54 °1F= 100%°lUct. FrisbydAHe]
PAA EEEL2 vol7t F7HEFH BATFHR FodtA S/ (p<0.01). FrisbyZAl
& 2 A1AHB00Z%, 300%, 150&)A mapAAbsh Wlmaprlatete] dAAle BARH R &
oJg Apol7} A (p=0. 700, p=0.926, p=0.866). B FUH 715N Frisbyst 1734
E 9oz A obf = FAskA] A BB FAI7leLelM FrisbyE dte® A
AR 6002E 47, Ze 3%l FHIT olFeR o] T HAle FFH Lotolr It
A7l ofedl HlwA A ALEE F e F8F AAPEHCIY. a2y o]EE YA 2
Aed FARRA AHRAl 600 =S & ARA FHEAT strigte WA B R
€ /A v & IATHEIRHA] 39:2165~2172, 1998).
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The evaluation of stereocacuity provides relatively accurate assessment of
binocular function. However, it is difficult to perform and also the success
rate is low in preschool children. We investigated the success rate, the
difference in stereocacuity between crossed and uncrossed disparities in the
Frisby test, the rate of demonstrating stereopsis, the presence of monocular
cue and, whether at the level of 600 arcsec of stereoacuity by performing
the Frisby and Lang 1 stereotest can differentiate between normal and
abnormal binocular vision in preschool 2- to 6-year-old children. The
success rate of the Lang 1 stereotest was 66.7% in 2-year-old children and
100% in children over 4 years old. The success rate of the Frisby stereotest
was 66.7% in 2-year-old children and 100% in children over 5 years old. It
was statistically significant that the rate of demonstrating stereopsis
increased with the patient’s age(p<0.01). In the Frisby test, the difference
in stereoacuity between the crossed and uncrossed diaparities was not
statistically significant at each disparities(600”, 300", 150”) (p=0.700, p=0.926
and p=0.866). No study subject passed the stereotests with normal binocular
vision when examined monocularly with the Frisby and Lang I stereotests.
When children with abnormal binocular vision were examined binocularly
with the Frisby and Lang I stereotests, 4 children passed at 600 arcsec in
the Frisby test and 3 children passed in the Lang 1 test(600" or 4007).
With these results, Frisby and Lang [ stereotests were considered easily
available and valuable test for evaluating binocular vision in preschool
children. However, if a child is passed either at 600 arcsec of the Frisby or
Lang [ as screening test, we do not regard that he or she has normal
binocular vision (J Korean Ophthalmol Soc 39:2165~2172, 1998).
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Table 1, Patients Diagnosis

Diagnosis No.

IXT* with anisometropic amblyopia 2
Exotropia 6
Partially accommodative esotropia 8
Nonaccommodative esotropia 7
Duan’s retraction syndrome 1
Superior oblique palsy 1
Normal 62

Total 87

* IXT @ Intermittent exotropia
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Fig. 1, The Frisby stereotest

A mAFAIAE} B WAFA| AFZES] Apold, Al A
AP HALZA stereothresholdE &% 3IA &
LT 6002 A= wimza 2 AlxEH FA}
HH A0 FA7)eE TR F JdeAE ¢

obu Ak SR,
CHAL 2 b

19973 3958 1097HA Aia Fit
89 HHE HEF FFH A R ot
Fob gzt 87HE U2 Bt AL At
7t 457, A7) 427010 en AR 247 H 6
AR E B 4. 540100 Z1EAA AL
23g BEdE F T F % AT v
AR FHAN7IE A TR Writh B &

RAPIETE AN HAR ZElE AEHoe
2 ARG AR ez Aze AR glan et
) wFAIZe] Z+2} 0.6 o] Ao} 62501
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(Table 1).

Frisby# Al (Clement Clake International
Ltd, London, England)® 7}29 A&7} 17
em?] Al Fe] £ HARER o] FolA gl
7k ol FA= Z4Zt 6mm, 3mm, 1mmo]x, Z W
e vl 7He Al glem Az} A7|e 7}
2, MAZ7} 6ol 1 Fole ¢ (random
dot) ¥ A2 Z77 bdE A44E FHr7t 19
A dckFig. D. vl A F A Ao FAAEE
AAbe] 3o elA flz, yeiA] @ e A
AbzEE ZAd 3em =719 @ Roko] Halwe
gEde e FH2 asA ok olFA HAL
ol FAZ AN A2 E HAAQ o ¥
g2 AR AW, wjHoRRE goz fo]
el BHolg watrlzht widlA FHEoz o]
Eol7t Bole BluAAIRI7} ZhssiRch dAA|
Alzte] A=e AR A, T30 Az, o
AR A ie] A, AAbge] FAA S ot
A AR AR T 33 Aglsh 55mel
AAMARIZE 30cmolelA 6mm FA2] Al 600
Z, 3mm= 300%, 1.5mme 1503%92] A)xME 7HA
. ARES] A AAA=RE Lot 44 &3
g 4 e AR 37 {8t 30melA 23
& AT A HAFE AldEkATh HAt
2 FrisbyE A7) Hell gtoz HApgd
BA g3 dl /1] BARE FolA F3+F &
@3, Fol Ao dertE En &igez
7t2A e FE3E &FA1A (motion par-
allax) Y reflectiong ©] &3t 3tx DM E AL
3l3t7] fletd Wi & A 3 AARE I3
2k} me|7h Aol ¥ E FoAH e, HAl
w2 gxtel AW FolA At ZF Ak
AArsted AA FHAE 7 oA djte
AAReER thgels Stez 0§ oA dgte s
AV, dkabe] HAMAb HARE §-3H9)
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(passed) & o2, O3] XA BHA] E
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Table 2, Age Group and Success Rates for Ste-
reopsis Assessment with the Frisby and
Lang I Tests

Percentage of Success rate

Age(years) n
Frisby Lang 1

2.0 to 2.9 3 66.7%( 2) 66.7%( 2)
3.0 to 3.9 18 77.8% (14) 88.9% (16)
4,0 t0 4.9 23 95.7% (22) 100% (23)
5.0t0 5.9 24 100% (24) 100% (24)
6.0 to 6.9 19 100% (19) 100% (19)

87 93.1% (81) 96.6% (84)

( ) : Number of patients

Table 3. Percentage Demonstrating Stereopsis in
Each Age Group of Normal Binocular
Vision with the Frisby Test

Percentage demonstrating stereopsis

Agelyears) n

600arcsec  300arcsec  150arcsec
2.0 to 2.9 2 50%( 1) 50%( 1) 0%( 0)
3.0to 3.9 8 625%(5 62.5%(5 50.0%{( 4
40t049 16 68.8%(11) 66.8%(11) 56.3%( 9
50t0 5.9 19 89.5%(17) 84.2%(16) 68.4%(13)
6.0t0 6.9 17 100%(17) 100% (17 82.4%(14)

62 82.3%(51 80.6%(50) 64.5%(40)

( ) : number of patients

3 2 (not passed) 2.2 73| £ &71EE
7t27)A %3he FAR7E dAYe A9 3
Alell FzAo|JthA HALs AF4 (successful)
olitta R, HAM AlA7} e BALzE
AxE gttt dAMA E¥E (demonstrating
stereopsis) = ¥ Ao HF3Th

F 1A B4 5T 2oy #ARY
Az o Zen d@gterr WS QAF 4 9l
' dAd dAAFAR 3 HEA A (cylinder
graftings) 9] A8 o] 83 9.5% 14, 5em FHARR
oz AT, FIHA = 48, AsA, 274,
geo] 47kx] adol s, Zze AlFe @ 200
Z, AEa 400%, Z7|E+e 600&elth AxE
< HII HAN] 7Fs3g 8xbe] veel FAe
S32o)2] FEE 53, 40cm AzlAAN HAE
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3t AAF W& Frisbyel #o] =% A 2
g AAIdEd, ¥ HARM] ZARE 9, of
2 oA A AlEITE Al fFelA Al
HE At #7)2]8 ool BIHF Aew
EEa, @ Holgte X %wFW FHIA X
& Aoz o aela A WS 3 ¥=
Arrge &3 84 AU AHE TR geR
HAbl AFetA &g Ao 2 Fatdch

TR HAVFE oo wel A LololAel A
AL A ZET B Lot 629 dlA 9] AN EE
& (percentage of demonstrating stereopsis)
& 7tk wAAIRESE Bl A AR A A
o) & ol Br] fdte FAA Lot 62
e 2 FrisbydAbollA 328& wataatz,
w2 3078 e] HlmAtA A2 AT e T
o] 28 HAE o Frisbyd Al A mwabr]xpe}
H @A ab2 HARE A5 EXA E48idoh
#HA HnE HF BAFAH AMoe spear-
man’s correlation® THF £4Ql chisquare

g AHgstsich
z

A gEd Aol 87T FolA HAF HFELS
Frisbyet #Z1oA Ztz} 93.1%(81%), 96.6%
(84) e1det. FA FMAZIFE 629 FollA
T FAre BF AJFF Aole] v]&L 90.3% (56
B)eoler FrisbyolAe 90.3% (56%), Z1
dlME 95.2% (59) o1t HIFE UdFAI7E
oM 257 FellA F HAF BF JFE Lo}
9] v]&& 747t 96.0% (248) o]t Yol
& 7} A e HAZES BEY Frisbye 249l
66.7%, 3Alel 77.8%, 54 o|Fdl& 100%°1%
oo # Hrbe 2490 66,7%, 3Mlo) 88,9%, 4
A olFell= 100%°ltH(Table 2). FrisbyZ Al
oM B GA7lEES R AA Aol 6279
JA Al FHEL 249 600%, 300%, 150% Al
AN zZvzk 50%, 50%, 0%, 3Aldle zZH
62.5%, 62.5%, 50.0%, 6Al¢le Z+ Alxlo A
82% °1%oz uel7t FNEFE FAGH2
HosA AAAl BHEO] FIFEFRT (p<0.01).
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Table 4, Comparison of the Results on the Frisby Stereotest for the Crossed and Uncrossed Disparity
from Children in Normal Binocular Vision

Crossed Uncrossed
150" 300" 6007 150" 3007 600"
Passed 21(72.4) 26(89.7) 26(89.7) 19(70.4) 24(88.9) 25(92. 6)
Not passed 8(27.6) 3(10.3) 3(10.3 8(29.6) 3(1L. D 2( 7.4

" arcsec
() : percentage of patients
Not successfully tested : 6 patients

Table 5, Comparison of Binocular and Monocular Performances on the Frisby and Lang 1 Stereotests
from Children in Normal Binocular Vision

Frisby (600") Lang T (600 or 400")
Monocular Monocular
Passed Not passed Passed Not passed
Binocular Passed 0 51 0 55
Not passed 0 5 0 4
! arcsec

not successfully tested in Frisby : 6 patients
“in Lang I : 3 patients

Frisbyd Aol A A4 FdA71%5& 7k Aol Table 6, Binocular Performance on the Frisby

A 600, 300, 150& AlzpelA] ztzb 82.3%, and Lang I Stereotests from Children
80.6%, 64.5%7} dAA] EHE JeERPYTH in Abnormal Binocular Vision

(Table 3). FrisbyAAtlA A4 FHA715E Frisby Lang I
7 629 FollA 5670 Halel AEsly 600" 300" 1507 (600"or 4007)
6003_4]?1 AR AR 7&"]’@‘ 34 B]FJ}"]%} Passed 4 9 0 3

2 AR 32 Fo7} abiraled HAle) A FE Not Passed 20 29 24 21

A Rtk AwHez mAAe ¥ @A Rl
A 72t AR} Aol s s Exste B4} A
e 600&, 300%, 150%9 ZF AlajdlAM
LA B @A QAN Fole BA  300&elM 2zt 47, 2mo] Eobsiglm, 150%
38 ool gATh(p=0.700, p=0.926, AlAolME o}FE Eselx] Rdon, F[PA}
p=0.866) (Table 4). @& WAe ZA #%& oIME 6002 E& 400%o14 3%o] Estatar)
B4 AN 5ZAN Bkoz FAME @ (Table 6).

AAIA ol RE BReN B, Po A

AlE 60029 Frisby#A ke 59¢], 600% && i
40022 FIAANNE 480 Fostx 2P

(Table 5). 257l Mg PAA7I5ZANE  UIMA Aejo] NP 29 FEE AZste
Foroz ZFAHLE W 249 18 F AA 25 AA] Boke dole] A7) FAIN a8 B2
H3sA R FrisbydAldE 60028 & Axsh} til 44 olske] dolelE Fold

”: arcsec
not successfully test : 1

L]
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o] HolA 1 QA FEE EFuE YAAE H
Z¥eted ojzlgel B, v dHA HARE
FAX % Frisbyst @Al ¢4& £ Za%t
glo]l AAAYA BEA PA 5 da HARAPE
AAel WEtA] & ¢ JeBR SFH Lo} Y
AA Bt A A48 & ok Bu oplg
Frisby¥ stereothreshold7Hd £3& + Ui,
Z [ AAFE AAe] =3o] AvolelA A A&
& AEo] Folrt,

JAAE ZA F7H F SEYAA] (contour
stereopsis), FHYAAl (random dot stereo-
psis) & EallA A & Uk &FYA A Al
B 179, 181 JGolA TAHm, FHAAA
v B Aadma-o 234 -Hz20d B2 &
& H9Ae st&TYgel & doh YA
Al A9 zto] ZHe R AR], PIAIARA] S} e
kA7) o)A E EAE ¢ Yo, FHY
HAAE FHe B2 ZAEHA] 7] WA 1=
getal 715& F8R & €. 2ER 3y
ARl PIAE dA] 7]Fol e 7k Aol
T N8 v £ 9loB R Al 7]%eld
& ZHAbsked 74T ool o B HAket
o ¥ F ot B Ao ALed Frisbyy #
[FAlE Aoz FHYAA] FAFECt

FEA LolBolA F2 UAMAl FrbEe =
79| &l Simmermanne ¥E TAZE {1,
@A) YA TS o= F= e A FF 7}
Satadol alm, TE A RIte LoldlME A
2 7hsslodol dcim ). Frisbys® A
Al Babe eslor dh, AT 2e A 24
oz Arle ARgel gla, Az Aok &
o, 3 A FAgeEM Pl riedez gute
g2 FEE wl$= HEAo gflo], ¥E JE
a1, ol AFE Al 2 FHLEHW, o}F of
A L2olEAME HAPE o] & osd = leojok
gty STy, B Ao Al8E F HAER
9] 2HES TOE ZHAb Hgld Be] FF3ln
Atz & 5 AR,

A AolEdAM ©erAFe FA o] 7 o]
Al FRAl 2 HAPHCIAIT °F 2417
o ANE&HE 7l #% FETE Shutes:
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AF 24 A AHEE o] &7 TiEe AlY
z2x0] JFgo] dor o} FrisbyE ol &
3 gAA] Brre) AFEel o ok Eadgc
19 Broadbent®} Westall= AF 24714 Lo}
A Frisbydrtel A&FEel 55% °©l% ddx
Bastaod. AxREe AL 249 LolE 31
whol] 7}abA] EPA Frisbysd 31 Aol A
25 66.7%2 AEES JERAR, 34 o] Fe
= z¥zte] AFEol 77.7% °lBEHuenz 34
ojF o] ZololA UtAZIFE AArY 317l
F&3 AArgoletn AZtEnt, #1194 Frisbyd
Ale] AZEE Jolde wima) B 2, 5, 64
To M 2ot 3, 44T E F 1 AN
oF7t Ee AFS HAh a8y F[HANE
stereothreshold® #7}8 4 ¢l3 Frisbyw &
AR W& A aten Alzle] B &85 oF
o] sdek,

AAA] BHEL AREL A B AP
S3lA FrisbydAl2 34 ol%o 600, 3003
Azt A 0%l =L, 6MlE 600, 300
Azt A BE Zoloa YAAE EASIAT. 6
Ao E3) 2404 4Al7ER]e] Aol & 150
2 Azte] AN EHgo) wgtou @ 44 wgh
oA stereothresholdg TFche A& 42 &
oglgt A7E

@A 29} Bl m A k) apel el i3] Birch
Eo wAAR7L v @A RFETH A HA 2
g3tk sl ', Harwerth$t Boltz, Woo%t
Sillanpaa® WAAIZIETH Bl mAPALRFA A AL
o] wZAol "dojdm s, eyt
Larson< 1592 A9lFolA FrisbyZ izt Al
z}e} ¥] @aFA)2F7EE] stereothreshold7b 5 &3t
o] EAgA oz o3t Aol gtk L,
o] F7kA] AlAE v|méle Bt F2 ZAIAE A
gatets stg . Manning®d °l¢k H=
New stereo square HAFZ watAIAFe} W) mx}
Alzp 7te] PAA HEFA Y vlaede FAEH
Fog zlolE B & gudtm AT, At
E9] A% FrisbyAAHe 600, 300, 150% Al
o)A mRIA)RF}E B WAARF ZEe) A Al Apo]
v EAH o2 fejdel gl
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UAA] HA g TAle] EA {7l el
Cooper® Feldmane 4 AolAM Frisby#d
AbAl g wA7E EARGa st ov’,
Manny5-& 241914 541 Alele] A A-olellA
730% AlAHe] Frisby®d 733% Alxtel @At
A e A F 5 dAA e DATE AHEH
A gt 9y, AxEe] S 60029 Al
Aol AAF P 7S T FEoR HAM
= 4 BF 3 DM e ARREA] sttt

B AAEE EA AololA stereothreshold
g2 Fal7) oy $ug o] T dAA HAE
A3} B1RA; A 7]E LolE EHE F e
A zAYPAEA WAG FMITTE K
Ao oktoz HiRsY e Frisby 600&<
49, & 600% EL 4001 3ol B
t}. 600%AN EFHI 48 HHAA o] 24
Bokxyt Furtd 2, REEZAUAM] 1W, W
ot <HPEE|ZF T 1wolfith, ZelA BHEE 3
P FoMPEEZEF 19, HZREWAMA] 1
W, Ao SHEZHAIL Bk 190
2t SimonsE 72%e ARAEzIA TH o]
49522 A A EFET sded ole
AN 8AEe] crude binocular cue wEelgki 3t
A3, EF AT HAbge] k] FH
o ol &l +FAIAHmonocular para-
llax), reflection® o] &3 e WA E A4
F dtx 4™y, Manny$-E FrisbyzAtel
A ARTFANE S A =& F g8 TR
o 3 dAd g Esle A fIARL AR
g e AAEG oz AX 3 TAME o
7 o] &3t A Zria Y. Lang® Lang
£ 1147 9] A Sxtol| A FRAAtM 2.6%
7} E3EAYT 8. 3% FEFHoE EAREHA
ttz 391, Johnstone® Brownk 10 &
ZUSE olel plAALA] Sole] 13%NM F
AALNA EEAk s, AREL 24
BE ok} Fwtd 2939 YeAA] golofA
Frisby<t #7ANA ER=Aed Mannys<
ZART N7} e &9 Fold|M = Frisby
730% AzelA ERHAT D &9 n’, Lang®
Lang® 2339 2ARE & udez 24

e APt 65, 2%7F BRE ATk AT,
Paakkalat 24499 FEJAMAlA 30, 8%,
RARARA] 1278 198 (0.8%) Bl F74 A
A1E, A 66 EFNAM dAAIZE 8l
1 B39, Broadbent$} West-all,
Manny$% Frisbye} A= 2E 59 o
A, ZARE, UAARE Fopd £ gloka 3%
E]_SA).

ol4te] A E Frisbyst &1 HAe dad &
olol| Al Y2tA] 7]%5& of=H A HA A1E&E
F JE F83 Arbigeldth ey olEE
600 FE9 AZE o] &3 UMrVFe 23
2 AAEA AREAl 7]A BHEJAT g
gtx BkeA] A4 A1 E 7 duar &
4 gAch T3 &F e 715 2 A B
o 83 el 24 UlA 3MTY o B &
olE oz & UAHAl A7t elFofHo} F
Aoz Algdr}
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