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Fig. 1. The MYSTERY CIRCLE system.

J. Korean Oph. Opt. Soc.



MYSTERY CIRCLE A 2:8]& 0] -8 ZF3523 A}

A=A}, FA AL, WA EAAL, Worth 4 dot A
/\}[19]’ QA ZAH g = GIEER AAL 58 A
Pt T A FA $o ARE VST o
d & ggAHAAR Al ZE]"HH =4 =Zgs 6¥711(45
Fotag e 1) AJ3st 7)
=2 98l 5000= 71%‘3}9511:}. 23l HEAE o] 2}
7t M= B A5 AAE AT A2 Bew
AV 4 oA A 7k raH e 1
w T ohdRl = BINEE 24N Ro.

RE P} 2o AEe] 24 @ % gk ey
7H<>LE. A7 =l Sl o Ao R A7t B
ol i@ F2@ ofm)7} ik

D AF : AF B} ehdtha 7
@ o1 : 4 B} ekddha =7
® §he : A} AS e Stk =

ae)a1 Az; S/ Rouse 59 CIRS(the convergence
insufficiency and reading study) L& 374 ZAEAPE 3
IE 7 Ao FFRESEAeL T 9] REA] o)A}
oz A2b5Ake] g Adstr] sl A
ohizt AR AAERE R F 9RTL
ZAFSIAAL, BATHS “77]‘:‘ AR HFE FUhst
ATk Tk 1}*? s

b
i
(o
5
>
il
B
o
r°"

Mo G2

7%}%11, 4 %é HPXlL g ¥ o =4 é}ﬁiﬂ.

O 2AY v AT EAY 45 & o o] o)&
7}?

@ oAY v 4AY 24U EAE & W s8R0
7t HolAle Sl de7h?
® TAY == A EAY #AE & o =gy} o}
= w7t =Tt
@® ZAY e AT EAY FAE & o EAV &

A7k AN

® 278 =& 978 EAY BAE & 9 viE A
2 ®ol=r)?

® ZAE == 9Ag EAYV Ex1= By v g2
HA=712

@ A AIZE Wol] =4 o]sfgo] HojA=7t?

=4 e A A4S ATk

© A& & ) wjg- 7ol N Bevte

B Ao EAAEZE 1S SPSS 12.0 versionS ©]

|3t WAHEAS 3 o, Fr T 0.05914 F248E8
A5

Vol. 15, No. 4, December 2010

9 % A A fAbe] A7) FE A AT 375

1. Bl

Fig. 29} #o] 3558 ALY 2 AR SRR} 2678 9] A

71 Fd A it A HYF EXO 10(+£ 6.6)A%
Al AFIEE EXO 19(£ 8.0)AC) QAT A7) 4 & o
A7) ALY EXO 4.2(% 5.4)A% A8 A2 EXO 4.5
(+73)A0 2 ZtZF QAT AL W3 6.2(+6.3)A9 &
Al AFY] W3 14.0(£9.3)A0 2 ZAH LAk whaba
AAY A HF 488 9 67.1(£29.5)%0])a ZAE AL
A 78-S 79(£28.0)% &= FATH

2. SE0{y

Fig. 33 o] T A dAT] Hit Fd-8F=H (positive
fusion reverse; PFRY #HZ 2] 4.4(£33)A, HF &
214 8.4(L4. S)A ﬁﬂﬁ 5.1(£5.0AZ JERSTE 18]an
17431 B FASTFAHPFR)S H= BEH 7.9+
6.0)A, FF E14 14.0(+10.0)A, 3]EH 93(+9.4)Ao]91
o A7) FE & 4 °‘%°%EU F7VFE QA B
Hx FERL 45.6(£6.4)A, HE %ﬁ—fj— 49.6(+ 1.3)A,
B 48.1(+3.1)A0= Fﬂo}%@. aela 2AE A

30

N
>

n
S

=15
S DAfter
S

10

5

0

Phoria at distance Phoria at near

Fig. 2. Phoria improvement amount of convergence insuffici-

ency trainee.

T
45 !

=) OBefore
=25 —
w OAfter

5 T i —
[f |

First break Final break Recovery

Fig. 3. PFR improvement amount of convergence insuffici-
ency trainee at distance.

J. Korean Oph. Opt. Soc.



376 o)A - ARt - M7
50 —~ 1
| — + T
45 —
40 f——
35 —
30 —
) OBefore
E % T DAfter
%2 — —
15 == —
10 | ——
s | 1 -
) 1
First break Final break Recovery
Fig. 4. PFR improvement amount of convergence insufficiency

trainee at near.

Z B2 Z71RE Fig. 49} o] 45.4(£6.0)A T7}3}
AL, FF BYHL 498(+0.9A S, 3EHS
49.0(+2.4)AZ 713151}

3. SHO|&E WS}

Fig. 5¢F Zo] A7ls - A 4 g}
HEEEHLE 1,99 (+1.38)DollA T
2 9ohEzAaE e 239K(88.5%)0] =3I /I,
3QK(11.5%)°] —0.25D =do] F7} sttt £d A =
St HiF FHIFEHLS —1.87 (£141)DoA TH F —1.91
(£ 1.40)DE 232H(88.5%)°] =37} IAL, 29H(7.7%)
o] —0.25DFA o] Z7}814 1, 19K3.8%)°] —0.50D &7}
ShAth T A 99 WA FEEL -0.64 (£0.64)Dol A
FH F _0.65(+0.65DE 242H92.3%)°] W3} AL,
29K(7.7%)°] -0.25D Z7F8Ia, T A S WA 24
H% —0.70 (£0.77)DIA & = —0.73(£0.76)DZ 24%F
(92.3%)°] W37F AL, 2¢K7.7%)°] —0.25D Z7}38F
At

4. I™A[2Hs}

Zrned A9)8A 2 284 oA lakakel A7)

30

25—

]

0-0.50D
0-0.25D
00.00D
m0.25D
00.50D

T

Trainee (n)

=)

T

|

LCYL

L SPH

.

RCYL

R SPH

Fig. 5. Refractive errors variation of convergence insufficiency

trainee.

Vol. 15, No. 4, December 2010

|

R E

- A%

A WA Sl Fig. 637 2ol 2t 1.24]
0%F, 1.0A13-2 73%, 0.9A182 92t 0.8A1 32 73,
TAIEo] 3t o]t Al7E 4
qJ 1.24188 20k 1.0A]3& 15¢F, 0.94]8L& 8¢ 0.8

F 92k gAY =

Ho H
> fo
r:“Z

o

Hu

A 12488 61, 1.048S
£ 21 ol%=dl, AlVE —
o, 1.0AHLE 111, 09A]HLS 1HOoE A|Fo] 3

F
At
5. Worth 4 dot Z4A} H3}
Fig. 7% 7+o] MYSTERY CIRCLE A|7]% && A
<] Worth 4 dot FALNA =5 AT B W 4719

ol e & §3H5 >4 dotydElQ) iR 197, A+
T4 dotye 7ol ot a-d A7) FH F Worth
4 dot ZAAMIA 2HEA QAR A} 1H S A3k F o]

100%

90%

|

80%

70%

oVA 12
o01.0
809
20.8
80.7

60%

50%

40%

Trainee rate(%)

30%
20%
10%

I

T

0%

# I

Before After Before Before

RVA LVA OU VA

Fig. 6. Visual acuity variation of convergence insufficiency
trainee.

100%

90%
80%

70%

o3 or 2 dot
B85 dot
g5=4 dot
04 dot

60%
50%

40%

Trainee rate(%)

30%

20%
10%

0%

Dist Near Dist Near

Before After

Fig. 7. Worth 4 dot test variation of convergence insufficiency

trainee.

J. Korean Oph. Opt. Soc.



MYSTERY CIRCLE A28 o] -8 Z3n23 A}

100%

90%

m40

050

mE0

@80

o100

0140

8200

=400

0800 arc sec

80%

70%

60%

50%

40%

30%
20%

10%

Trainee rate(%)

0%

Before After

Fig. 8. Titmus fly test variation of convergence insufficiency

trainee.

Q@

AAE e} ZAR A B4 do) o= A

6. Titmus fly ZAAHRIMIA] ZAE)
Fig. 87} 2o] ZXRZF A1 & 7184 Al &

X

gl

(n=26)2] Titmus fly YA HAF H3l= A7)s &d A
QA A AALAN A 100arcsec”} 47, 80arcsec”}F 4™, 60arcsec
7} 09, 50arcsec’} 4, 40arcsec’} 14O 2 ZAIH A=
o], A7) &8 & JAAGAA 2HEA QAR 84 1
He Ak Hho] 40arcsecE YA NS BT A
9 1H2 A7 &4 § YA AAFEATR= 80arcsecE
T4 A skt

7. MM A= FEET ZAL

Fig. 99} o] FFHSY ARISAL 2 2487 ojatA|
AHn=26)°17A] AA A= &= HAE SAHSUT A
715 Ed A FHA A=z §3En Ao QDA o)A
*Wﬂk o, v =R(5Z oS 3, =H(4-5%)

& 79, BEQ32)E THeR AT AVl E1
A3k, 194 A B 19 ERA SUL BAY
BE LR, U 9ok ol AE F S whE (1

m Suppression

= Diplopia
OVery slow
oslow
afast
aVery fast
oFusion

Trainee rate(%)
o
S
ES

Dist Near Dist Near
Before After

Fig. 9. Red lens fusion speed test variation of convergence
insufficiency trainee.

Vol. 15, No. 4, December 2010

9 % A A fAbe] A7) FE A AT 377

_ﬂ

oluhe] 129, LA} 13H R ZAMH
ajar AN BAVSE = 99, v = (5%

< 6, =R (4~5%) 61, HH}—(2~ 3F2)2 5
HA=H, FEA A A 1R FEA
AVFEIE UEPAAL, WA R o3RS
(1% old)
BT

o] 108 Yx7} 1552 3¢

rulo

Fig. 1037} 7E‘°l IFREY AL 9 A QA S

o] A Al71s &4 A FAAel lfr He7t gk

= 8HOZ 1184 eAA] S ALAl

ERtar, oRh A St 39, o] AR Sethe 15

%% < e AsHA ket
=3 +87d YA ghs AlQgE &

e TWP— Al 1% —E T A ApSode] s Ay

oA eretha sl

¢

100%

90%

80%

70% - =
60% = = nOften
Blittle

50% @Never

40%

OAlways

Trainee rate(%)

30%

20%

10%

0%

Before After

Fig. 10. Deviation frequency variation of convergence insuffici-
ency trainee.

14

12

10

Symptoms
[=-]

24448449444
23288422994
0 383343338

Before After

Fig. 11. Symptoms variation of convergence insufficiency trai-
nee.

J. Korean Oph. Opt. Soc.



378 o|FA - NAF - A

b. &4

Fig. 113} o] 35S tidte] Al7ls &4
of that AN FHTE Ht 10.5(£3.00H 0= %
MAl TR, 7HE A BA QHE Fol A

=7

)~

=
A 34

T8 5 ZAHTE I 1.6(£2.6)80=2 1%‘% zﬂﬂt&
gz }7} FAIZE ZAA] k7o) P9 =2t Yeh= A

ZAKTH Z4e i 8.9(£3.6)4 AL NS
85.6(+19.8)%% LEFHTE.

o] 7§kt MISTERY CIRCLE A7) & 3
IS 7HAAL A7) FE T B AR o] A
BHE HAFRIH

FFFHY ARI@=18) B I A 0=8) &A=
MISTERY CIRCLE A]7] % ]%; 7244 Az}
4 BF NS Bt shAIRE 1FE A3 9ARA] #AK(n=R)

1uﬂ_q 8FF A THx BEF8la A7) Ed
AL ST AARE =
D}. MYSTERY CIRCLE A]7]

H

F

o]

fu

olo%N
—01

HelAE feie ek giglont Adatel Wake 4

oJgt A= yeiltt. o2 dk A= Fdold A &

E Qlov A€ r72 58) WE el 3 e
% % qIiek.

4 =

ZFREY AL H8G QAR B2 2670l Al A7
AT okola] 7157 Wl B d3 A7) T

, AAY AAFEL 67.1%, =AY A FS 79%2]
< BYoh an FIETel wstlA 97
AL 456(+6.4A, HE EHFL 496

(i1.3)A, 3| 8HL 48.1(+3. I)A.Qi =715t} 18T
B9 S7HEL Fig. 49k 2ol 45.4(£6.0)
3, AF S 49.8(+ 0.9)A 7189, 3
& 49.0(2. 4)Af—’._ —7}0}04 gate AAS Bk

2zt
s =4 ;&, '-*1“/] = “8‘61}(5 > 4 dot) “El 03\‘3
= Al A ;q"]'ﬂa‘ (4 dot)
o

:ﬂa*ﬂ ﬂlz °§¥$EZ§ FllA 21715 Eﬂ Zd, 3%
=7 9 - 248 §8&EE7} 2~3 second o)A =HA sk
ZF 1997} 212 MYSTERY CIRCLE A]7|% &d 3,
A L ZAY 25 189S A3 A =T} 1
second ©]3}Z wj-f- Hlﬂ»: FIEE AN o] s
7154, B2 o) de] oz Qs Aol A A

Vol. 15, No. 4, December 2010

- AF7

¥ FEREEES

R} 85.6(£19.8)%2] 7148 BT

I
rot

il

[1] Scheiman M. and Wick B., “Clinical management of bin-
ocular vision”, 2th Ed. Lippincott-Raven, USA, pp. 573-
584, 221-338(2002).

[2] A&, olsEll, Ao, 8ol A Aol
o e FR7MEA RS 471A 2, vigett
8}3]#], 50(1):135-138(2009).

[3] Cohen A. H. and Soden R., “Effectiveness of visual ther-
apy for convergence insufficiencies for an adult popula-
tion”, J. Am. Optom. Assoc., 55(7):491-494(1984).

[4] Helveston E. M., “Visual training: current status in oph-
thalmology”, Am. J. Ophthalmol, 140(5):903-910(2005).

[5] Cohen A. H., and Soden R., “Effectiveness of visual ther-
apy for convergence insufficiencies for an adult popula-
tion”, J. Am. Optom. Assoc., 55:491-494(1984).

[6] Wick B., “Vision training for presbyopes”, Am. J. Optom.
Phyiol. Opt., 54: 244-247(1977).

[7] Scheiman M. and Wick B., “Clinical management of bin-
ocular vision”, 2th Ed. Lippincott-Raven, USA, pp. 573-
584(2002).

[8] WY, Y, A4, 2435, o], i ™, g3 A
QUoll A A kP ubALe} Aluks ol ol ol gk 3642
o] &3, th gl A #ek3] A, 17(4):541-547(1999).

[9] Scheiman M., Mitchell G. L., Cotter S., Kulp M. T., Coo-
per J., Rouse M., Borsting E., London R., and Wensveen
J., “A randomized clinical trial of vision therapy/orthop-
tics versus pencil pushups for the treatment of conver-
gence insufficiency in young adults”, Optom. Vis. Sci.,
82(7):583-595(2005).

[10] Gallaway M., Scheiman M., and Malhotra K., “The effec-
tiveness of pencil pushups treatment for convergence
insufficiency: a pilot study”, Optom. Vis. Sci., 79(4): 265-
267(2002).

[11] Scheiman M. and Wick B., “Clinical management of bin-
ocular vision:: Heterophoric, Accommodative, and Eye
Movement Disorders”, 2th Ed, Lippincott Williams &
Wilkins, USA, pp. 147-163(2002).

[12] Erik M. W., “Essentials of clinical binocular vision”, I1th
Ed, Butterworth-Heinemann, USA, pp. 201-213(2003).

[13] o134, £34, A5, 445, o158, W71, “A71%
F ARG ol g A Aol Ba A7, B
8}3]#], 14(1):81-86(2009).

[14] H71E, o134, olA&, “A7]s 4 thidAte] &4 =
AT v A d%%*ﬁ@m 14(2):47-51(2009).

[15] °I7Ad, 7t!7l 5 “OJZO]' 8§ FTEEA B o] & o]
i ] E3 523 10-0896212(2009).

[16] Cooper J. and Duckman R., “Convergence insufficiency:
incidence, diagnosis, and treatment”, J. Am. Optom.
Assoc., 49(6):673-680(1978).

[17] Grisham J. D., “Visual therapy results for convergence
insufficiency: a literature review”, Am. J. Optom. Physiol.

NA

J. Korean Oph. Opt. Soc.



MYSTERY CIRCLE A &85 o]§-3 5558 Abe] 5 2084 AR @48 A7) &4 a3 A 379
Opt., 65(6):448-454(1988). [21] William J. Benjamin, “Borish's clinical refraction”, 2th
[18] Birnbaum M. H., Soden R., and Cohen A. H., “Efficacy Ed. Butterworth heinemann, USA, pp. 379-384(2006).
of vision therapy for convergence insufficiency in an [22] Rouse M. W., Borsting E., Hyman L., Hussein M., Cotter
adult male population”, J. Am. Optom. Assoc., 70(2):225- S. A., Flynn M., Scheiman M., and Gallaway M., The
232(1999). Convergence Insufficiency and Reading Study (CIRS)
[19] HAE, “HFAAE 913t YAt A7 AR, 23 group, “Frequency of convergence insufficiency among
AF2IA} S pp. 217-219(2006). fifth and sixth graders”, Optom. Vis. Sci., 76(9):643-649
[20] William J. Benjamin, “Borish's clinical refraction”, 2th (1999).

Ed. Butterworth heinemann, USA, pp. 921-923(2006).

The Effect of Vision Training on Exophoria and
Intermittent Extropia Using MYSTERY CIRCLE System

Chang-Seon Lee, Kun-Kyu Kim™®, Young-Ki Jeon,
Kong-Ki Kim™* Chul-Hee Choi*** and Ki-Hong Kim™***

Department of Ophthalmic Optics, Kundong University
*Department of optometry, Sunlin University
**Biomedical Engineering & Radiology, School of Medicine, Catholic University of Daegu
***Department of Audiology and Speech-Language Pathology, Catholic University of Daegu
****Department of Optometry & Vision Science, Catholic University of Daegu
(Received November 16, 2010: Revised December 3, 2010: Accepted December 18, 2010)

Purpose: The purpose of this study was to investigate the effect of vision training using MYSTERY CIRCLE
system on patients with exophoria and intermittent extropia. Mehtods: The vision training observation group
consists of 26 clients who had exophoria (n=18) and intermittent extropia (n=8) without opthalmic diseases or
vertical phoria. Our clients took each vision training once a week for eight weeks and were investigated for the
symptoms changes of binocular vision. Results: According to the results, MISTERY CIRCLE vision training
methods improved the binocular vision function and sensation symptoms. For Worth 4 Dot test, Titmus test and
red lenses showed fusion rate changes. Conclusions: The study proved that MISTERY CIRCLE vision training
system for patients with binocular vision was effective for the improvement of the binocular vision symptoms of
these patients.
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