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FdA QA =& o]F AlZt 753 YAIA 715 B7I6tTh 2 7] tiidRle 7HEA QA=
Feg T2 18%(d: 109, of: 8%W)L2E FHFABL 12.06+5.43A10]ch, AFHIAES A eES
St 72.2%, 23] T2 7} 27.8%C1%th. o[5S AFCE A7t 7|53 YAIA] 715S BARILE AR
TEATL AEA, AT £4E o]8stgon, BASHY folid2 p 05E AASAH AHeE 9
A= HAE 722%2 7 @okon, 9AF gl BA(50.0%), IA(33.3%) «=olitt. ZAE
1A= 83H(50.0%), BA1(44.4%) «=olqtt. AHAleE & 9AE] AAAY A= 61.1%=2 7 @okor
Q1 40-60arcsec’] WA= AT ZAE YAAY A= 33.3%2 7P Bke™ 40-60arcsect] tHdAH=
1.1%0]13ick. 7HA QAR g AJFsIoItt EXeke BAAH, YAIA L ZzhgTolA 7o) EA] g BRo| Ql=
RAoZ yepgth. wEbd, 7184 QA =& Aol AR gigt Hl=&H WEE B3 TEjet BAI7F "asith
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Abstract This paper evaluated visual function and stereoacuity function after surgery for intermittent
exotropia. Subjects of this study were 18 patients (male: n = 10, female: n = 8) mean aged 12.06+£5.43
years diagnosed with intermittent exotropia who underwent strabismus surgery. Of these subjects, 72.2%
of the subjects underwent strabismus surgery once and 27.8% had it twice. Visual function and
stereoacuity function were tested for these subjects. For data analysis, frequency analysis, cross analysis,
and correlation analysis were used, and statistical significance was set at p<.05. Regarding the deviation
state after strabismus surgery, exodeviation accounted for the most(72.2%), followed by diplopia(50.0%)
and suppression(33.3%) for distance sensory fusion. Regarding near sensory fusion, fusion(50.0%)
accounted for the most, followed by diplopia(44.4%). After strabismus surgery, subjects with distance
stereoacuity blindness were the most at 61.1% and there were no subjects with a normal range of 40-60
arcsec. Near stereoacuity blindness subjects accounted for 33.3% and subjects with 40-60 arcsec
accounted for 1.1%. Even after surgery for intermittent exotropia, there were some areas that did not
improve in deviation state, stereoacuity, or sensory fusion. Therefore, it is necessary to manage and
control strabismus through non-surgical methods before and after surgery for intermittent exotropia.
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PAA = 3 Zo] Ao E &4 Ato]9] ekt
AZHS & 5 ULS B3-S T WS S8% It
A9 7150 2(1] 7HEA AR BAlOl SlojAl [-88t
AR S-S ASTH2] B3 =3 = nd =
ofl A AFAIY FA] 59 ALY gt A|ZH7]Eof TRt
EE UHEE 7L Q7] WZol[3] ARAlgEol| Higt
471 4 @7 ARE dSste 585 ARE AMEEY
9] AVIE ZAoted B2 SoHd]. 184 At
Ao A9l YAl HARE HHZF 283} YA 759
7ol E-&o] HH, 53] YAY A= & AVIE
Z2Astl & 39| oS WY F-&sItH5] ESE, oF
Ale YAA] 7150l G FA H=tl, A= Al
A9 A7 drdof[6], Y&AAl(lateral geniculate
body)?] 7159 &A1, AZHd 99 A HES
HFGRHHTI. olERt A9 EAE EHH YAA] &
A Y 7159 A9 BEo] vl & 4= gloHE
A QAAIY ARA = o] F9] U9 H7tet 7]
A ZAIE sty e ot A wAQl Wt
e Fag -‘erﬂolq PRt FAAI FAI9} A
ol

T 7152 2F3] ste] w4, vleEd
A Amrt HHHos AL glov fqif &3l
A7k F7F L, vleeddd Age fe A9 BHe
Zol Wog o]gstal Uth5).

28 QA 7P EotAl & 4 e AHAY

Tz, T84 A 7R diF2] Al 272
o= AR JAAIE EAAT AAZ AAA 7150
AY SR FAFAH(8], LA YA B/l
Hlwsto] zpol7h FosHAl WEhA] ekgkou, Az
WA= F2Ho] AFATOL. A= AAA7F X“J 1l
Tl ZEERE AT E SAEHE, AAA7E %401
ALE HEH ARIE A7 olf@Thal 424 9l
[10. &, 272 YA ET LA A 0] 7HEAY
QAFA9] SfBlo]| B WiZtstal wdo] ©Y| wiiEe]
(10] ARAIE BAskL Befst=t] 9A=] AAAIS] S8
dAA o= e a3 ol stk

Adams et al[91 7HEA QA & & & Y5

A & 39 Al HHojx EFsty B&9 A
ElA%7E Ro] wht AR JAAY DA A
WAEo] WIStk 5}, Roh & Paik[11]2 <]#
A5 FEHor wAstH A JAAZE A AR

Rk A $F 07 Eol QA= =kl Y Th11].
184 YA & T 50%°14 JAA7F HAE R oH,
39%= WSk ei9loH, 11%2 oFsh=|drkal s,
13%914 A4 AAAE 2A =Hdoka sheleH12].
FEd AR = A AT S AR A9 £ 0]
EOUE & A Hle&d 279 AFe] Fasitty
SERTH13,14]. o] " of2] Aol 7HEA AR
& 5o Ano] tigt o]AS YELL Stk whEbA,
a4 A e T Al 715 JAIA 7159
QJﬂml MAES dohs 2871 Qi ol & HiF R

T 79 882 SHAIE W 19t E‘ﬂ
% Zast}. ofd, o] AFoAE FEY ARA] &
olF AlZt 715 YAA 7159 A= H7IstL *W
o] SAlet Bo] et AEE FHStA Stk o] A
TFolAE Azt 7150y YAIA] 715 Tto] ofyzt &9k
Ao A7 YA 71s= Eol B, v
ot ST o] AAgA ek & 21% Az
FAE thFo] Bl gt o5 55to] 1HEA AR
o] & Fo B Hete] BN SRS AXT &
U= 7|2ARRE B85 BT

2
& d4e 124 A e T dAE, A o
Z+ 7]%5{binocular vision)°ll thgt
ARE 8 FIFA Aotk

2.1 ¢ CHARR}

2 AT didAbs WA A YA R AT
WAL, AR i 2 OA|oflA] 294 Afol9] TR}t 5

oA HAAA|, FAl(amblyopia), 2 HA(=5 PD:
prism diopters), HE AR A, O & & T2 A,
FAAAE A3t 187109, of:108)S A+ A
2 At 2 A+ A9dgn RBY 59l
(KWNUIRB-2022-02-010) gtoH, oo A3}
AT HAEoNA 2 A+ 547 A FHe 4
O}I’_ z].al-;a oz 5_40}):_ 7:] Oq] o]-oH/\-1 E_,] /\16’ H}
ot tAEC] wAdwERl Aole BEEAA A+
ARt BHE HYslT BEAolA FelAE Wkt
AT =3 AAEA ATl vk 4 glow o)z It
ojmgt Eolol® gle= Aot
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22 NZ7|1s Eot

A+ RS2 AlD 715 AAHvisual function
test; VT2t 9AA AAHE =30ttt A1z 715
AANVFT)= VISUSSCREEN 500(Carl Zisss Inc,
Germany), Worth 4 Dot (Bernel Inc, USA), Prism
Bar (Bernel Inc, USA), Polaroid glasses device
(Carl Zisss Inc, Germany), B3I 3(Bernel Inc,
USA), Titmus fly (Stereo Optical co., Inc USA),
A, WF-=4 I Q, HEto|E(penlight)2] 578
H] 9 =FF olgsto] 35Tt

VEFTOl= AlZ(visual acuity), 9AZ-ZAZ @
88 Worth 4 Dot), ¥A2]-ZA] UAIX|(stereo-acuity),
A -2AZ Ai(phoria), ¥ ZEE 71(Alternate
prism cover test; ACT) LAZ-ZAE] #AA HY
(vergence range)’} XZEoJH T} VFTE 3517 A
AoA 24 ZA7E U AIFA2E B 4
I WYA H(maximum plus to maximum visual
acuity)°] U2 “deiolA AALE 33 om, VETOlA
Z49 A4S gHs] Yo dagt WdRA=
A2 Ags 50| g o|F T ¥ o} AAE st

H
e 24 1S54

2.3 A7 HIt

JAA 7= dAHY SAE JAA B 4
AASESITE EAE AAA Arke 2ZYAA (local or
countour) EFYJC & VISUSSCREEN 500 (Carl Zisss
Inc, Germany)& Ar&sto] WF4*|9H4(polaroid
glasses)& A HAlA ZEAIZ] & 3m A ofA
ZA53th &80l AEE BA T AHdA ==
A2 EZ AXS 74 711 AAR & % &
o= HA sto] YA JAAE HASIIH. HAY
JAAJo AREBH= &2tolE& 720, 540, 360, 300,
240, 180, 120, 60, 30%(arc seconds)= &435I3 0,
ETolER YAAE AT & §& FH0720arcsectd
A= YAA BINiDe 2 sttt 12 54 7,
5709 9 2] o] Q= &FolEE ol&d 2%
Z3S Tt EEo| =8 AT IRtolA Hojsa 5719
d 5 =29 i 92 IoHA st o] 29 AAA
S% o] A= 5719 o ° HES FEW
1 oA TR AR 9] HiA]7E EEiA]7] wize]l
PAA &49 AFgS Eot

=
=

A8 AAA] HAR= Titmus fly (Stereo Optical
co., Inc USA) =F= ARE3lo] 409014 3000(aec sec)
7 A6ttt AFt/dAtolA HEtE S 28t
Aol A AARE AAISH, DRFAAE 2gH6l7| wiio|
40 FYE dfoF gk

Subjects
N=18
(Surgery for Intermittent exotropia)

Visual function test
- Deviation
- Sensory fusion

Stereoacuity function test

Data analysis

Fig. 1. Study flow chart

2.5 Xtz 24

ATHIAEY 7HEG QA & olF 9AE 4
oA AN S Dot A B ARE
AAoto] HERE WSSV RlEEA wat
A4S AAsTh dAAe -SR] S
YolH 7] 9I5t0] Pearson AILA £4Z AAISH3TH
EA4Z A& SPSS 21.0 for WindowsS ©]&3+%
orf BASHY {9442 p 052 HAstt.

3.1 GTORRS] Qb
_]

AT LRk Table 19 A|A5k%.
AR 187 5 @4 107, o4 890l BHAHS
12.06+5.43M0130h. AAeE Slee 13191 347t
13%9(72.2%), 23190 897k 578(27.8%)°1 . AHA
& F 7172 19 olsh= 87(44.4%), 3 °lst 47
(22.2%), 59 oI5t 27(11.1%), 549 219 A= 49
(22.2%)°1%TF.
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Table 1. General characters of subject N(%)
Gender Male Female Total
N 10(55.6) 8(44.4) 18(100)
Age® 11.70¢6.80 | 12.50£3.42 | 12.06+5.43
<1 year 5(27.8) 3(16.7) 8(44.4)
After <3 years 3(16.7) 1(5.6) 422.2)
SUrgery | <5 years 0(0) 2(11.1) 2(11.1)
>5 years 2(11.1) 2(11.1) 422.2)
Number of|  Once 8(44.4) 5(27.8) 13(72.2)
surgery Twice 2(11.1) 3(16.7) 5(27.8)

§ : MeantStandard deviation,

3.2 SATTHYRtS] Y| HEf

A% 3 UrEhd W] Abeo] disto] dolmot,
1 ATRE Fig 29} 2t EE= 13W(72.2%), W
A= 28111%). $4 BHE 230 L1%)eI900
o9l 22 W7} Balo] H AL 19(5.6%)2.2, 9
W7} 714 work. izl We) el BAs9l
L.0]4o] UeR}A] oktH(x?=.834).

. me/ | me[]l - —

Exodeviation Verticaldeviation Endodeviation with
Verticaldeviation

Endodeviation

mMale mFemale gTotal

Fig. 2. Status of deviation

33 GOl U2UBE 45

WiD NS olgsiol AeT AEE 23

gotod

3, oA, BAR BRIt WAD AAlA 42
Holwl §3 2-37Hel A9 oA, ST BAR w
3},

Fig, 30141 Bz Hlo} Zo] A 44 3 979 A%
BN STE 3B(16.7%CIAT oA 6%(33.3%),
AL 7HG0.00OE tehton thizte] SAst
29l Zjoli= L 9keh(x=900). Fig. 3014 2=
o} o] 2719 2ol RS 7(50.0%)019T
AL 3H(16.7%), BAE 8B(@44%) 02 VEhde,
Fuztel EAsAel Aol YeriA] oot
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Fig. 3. Status of sensoryfusion

3.4 YHA| 75 4%

AA e T AAA] 715 20l tiste] otk gt
1 Z3= Fig. 49 2ok AT JAAE A=
113861.1%)L2.2 7 @9kon, 40-60arcsec?l
A= gllem, 61-120arcsec ARl SRt 19
(5.6%), 121 -300arcsec Ato|Ql A= 478(22.2%),
301-720arcsec AtoIQl thARFE 278(11.1%)01 ULt

A YAAY b= 6%8(33.3%), 40-60arcsec
ol tiAAR= 29(1.1%), 61-140arcsec?] HAAR= 6
(33.3%), 141-400arcsec Ato]Ql AR = 48(22.2%),
401-800arcsec Atol= UEHA] QkSkth. Hq7ty
SAEARI Aloli= UEA] koo A e YA A
61-140arcsec ©]A4Ql A7t ZF 68(33.3%)= 7H4
e Ao E Ykt

Nil 30-60 £1-120 121-300301-7

Nil  40-60 £1-140 141-400401-80(

Distance Near

unit:arcsec

oM mF mTotal

Fig. 4. Status of stereoacuity
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Table 2. Correlation in stereoacuity with sensory fusion

Distance Near
sensoryfusion sensoryfusion

Distance stereoacuity .051 174
Near stereoacuity .053 528"
0(.05

4. 1 F

2 AFoA= THEA A e T dAT AAA
7152 W7ot & 39| ARA] AL TE o] He
/goll dhsto] LopE 1A} skl

AARE EE =R T AYER] A B3r]e
St Az|o] AFA|7} EOolEE AT JOEF[15],
FE7 AR B9 o Al7]0] TRt o] thefsitt.
Jin[161:Z °FA19 B, AAIA 7159 A4, AgAed
E2F 121 iAo IFe FAY shsoll AAet
ofg] o] §l& A% 7HE &% A7Iske Aol £
I SHGiTE 7FEA YA 27] e TaAo] EHof
Z8F YA (consecutive esotropia)?} Eo] QA
7159 &4 HE i & e A st
AeH[4], Fee =5FH FE3A 1F
A7 (suppression)7t o] YRS APL X =
STH17.

2 AN AAees B2 Sles 1391 F97t
72.2%, 23191 A9} 27.8%01%ck. 71EA A=
AT E= AANA 9] HA7F S5t F
2o A7 dAos Jehts AL Zel=r)
(2], & AFtolA] 7HEA A & Fo Q=
T22%E 7V WolA] & o= ofH3] w2 H[E9
QEAE YERTE £ dAFolA e o HHL}
4 "Wt A 11.1%, HHEYe A7 53
o] H ZH9E 5.6% olAtt Buck et al[18] 7+EA
QIAAIE 71 obsEE 24 oA 3 WS Fx,
FES T B F 29%7} 23 e WYL 519
o, Lee & Kim[19]2> 2+24 A9 5758
H W] w2 AdES Boty sto] & A4t Ao}
FASEITE ofEgt BE2 ARAIY] It BAIZE o
ofHt: FE-S AR

2 dAFolA gAY JAAEY L7t 61.1%=
71} @i, AAHYE wosks 40-60arcsect]
A= 91910, 61-120arcsec AH0I91 AR 5.6%,
121- 300arcsec AFolQl AR 22.2%, 301-720
arcsec AR]Q1 tiARE= 11.1%°]10tt. AT YAA]
ol M= JAAIe] 33.3%, 61-140arcsec ©]/d<l
BT 33.3%2 7P B2 A o= Yyt A
&5k= 40-60arcsec] A= 11.1%, 61-140arcsec
ol tJAIA= 33.3%, 141-400arcsec AHe]Ql thAJAR=
22.2%0190t}. Nishikawa et all201 7FEA QAMAIE
Hol= xFollA F4HQ 2AE AAAE EFA T
FHACE AAY AT YAY Ak Hirst
ATt E3F, Adams et all8l 8 A & &
50%004 AAAIZF A= AL, 39%= BS7E |iglom,
11%+= 2= QIokar sk, 13%C14 B4 AAAE
ZA Bt sto] & At fASHA UEr . 7
A YAAIE 7H RS SEollA fAE AAIA
715°] AU SEE AETY 5198, 9], e
FotodA o] AAZ A9 Aol o A
o7 Horh

7F8d AP H(deviation)2] A7 YA ZolA
& o 98 U] 2o 4 A YA ES o
Ag YAAC B H2 JFE UH7] wEol|t
Sharma et all4]2 7H84 YA 2 F 87%14 4
Ad YAAZE AAERADL, 6.5%= W glgleH,
6.5%2 o= Qickal B 5ttt T3, Feng et al[10]
2 & 23 T 49%, 6F T T7%E LAY YA
A=At sto] &2 Qg AR YA NS
Husiyloh 7184 QA o|dRE S5 E B7l6t
I A EAE HYEHPS ot B & Y ¥
21 S408 dAY YA 7150] AREECIRTH21L.
AT JAA 7159 At A YJAAE A
SAENA e R84 7hsEE Dol Aotk
[22]. YAAN= B7d<lo] 3DE AlZtE Feht s &
] F35k= ZJo] AZH(depth perception)& A&},
OHE Zo] ©Aet T AE-sto] 2ol meko] A2t
mhotel=t] JFS v]AcH1]. Zo] AZh2 Pt o]&
o o E4 © Fego] o HE=E[23] FFA RME
7 AL A 2 Dokt ARSI S o 9] At
A71o1A Agto] U [24], JAAIAl ozt Sl=
AFE AT FYPoAE B AAAE 7HR A
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Ho} gl Qri24].
2 AFolA 7HEA YA o F dAE A4E

ol A §FH(fusion) 16.7%, <A Y T84 85
< 50%= Btk 2AE AAEY S50l 9AY 7
Y RO =00 o]2§t o= fAe ZAY
JAA| 7] 4B BA7F Frhal B 1%k Kim et all25]9]
ATt ATsA AFZHe] & 4= T} Feng et al[10]
< HEA AA] SR i 05 &, HE e 2
A2 8= EAA 98%0lA 54 8= Ealon, ¢
A9 B 7oAl S/ SI3Ith Peng et all22]
T ZFEA QA9 o] AZkgRel Bt ok
st A F 52 B9 S0l onAE tEY
71502 ol& §&ote] FUdTLA(binocular single
vision)2t YHAI7} 7H55HA| StRRE[26] YAHAIZF HE
Sl= Al7]9) o]FojZith. ZHzZhgeto] AAsHA o]FoA|
7] 1A= olw| A7} BRG] Tgo] Eojof shH,
=717} S-Eotal Aol Hshof 3ttt & 5ol
HoldLE JAA] 7150l Hojkal sto] JAA|
P A= AR SRS Bl siitH27). & A+
oAM= AT YAA= EAY Agte ATEAT
el ggtoyr IAY  Aeed AR
(r=.528, p<.05)7F UEtstTh A4 A3RlollA B <A
YA A= Titmus-fly StereotestollA] 402 K15}l
UTH271. Shim et all28] AL} A YAAY
AL WS o Aok w2 TS YE
Wt 5kt Han et al[29]2 7HEA QARA oA
OFAI7F =AY A2 69 ool Bokon, YAA=
ORA7E e AU B 69 715 oMol U= BF
HAaEH Stk

2 A7Y Ao RE & AY AlA7s YAA

7152 €A FStol 29 avsE 4 S Jivke A
AT ALY 7F FESHA F dutatstrl o=
o] 0] Qltk= Aot} EF AT AR Aol H
A7} A3 g F ARE ARE Zfo]7} wWobs A
oE AERA A Y AAeE $9 WIS welehA|
EoHRAL e T AR ATo]| oFt HItE o & glSl
o= Aotk mehA, b AT RS st
& A5 Hwe} AGE, AR AapEo] wE Il
Yot= A7} TEZ 07 o]FojHof sHAlTh

111~

xl:lo

5,2 E

B A= 08 A =& $ A1 7153 dAIA
715< Blot & TO AMAQ BA9L BeEjo U
goll disto] GotBE 1zt stct.

A QAAIGRE & QHE 72.2%2 7H EolA
?0115 o ds] W2 vl&o HE UerIth
wwﬂf T gAY BN EAl 50.0%,
33% €& 16.7%°191, 2A2 ZZ-g3tolA
2 50.0% EA] 44.4%, AA 16.7%2 FERGTE
A QARASE T JAAA] 715 R4 EAE

>

fr 19 r:i 4>
010 24 el ﬂ.|'1>' r\l 2
U'.?J W O.>|:4

UAAG A= 61.1%= 7 Bater, A= 44
A8 B8RS 33.3% ©loA e FoE w2 vEl
a8 GAAS BAE UrEHH‘”E} 7Hag AR
Feg NPT TARE w2 U et #42
4 % YA Nk w2 AoE YERdTh

wEbA], ZF8A A —’F* Az A7y &d
(vision therapy)@ Z-2 H|$5&29] WS B35 AMA] o
o3t w7t R Ao Hlh
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