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Fig. 3. Effect of BC on the time interval in
which the off—centered lens returns
to its equilibrium position under the
flat fitting condition
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Table 1. Clinical case |

Before operating

PRE OPMR -6.50C-3.50A%5

ICL Lens -14.50C+5.00A%95

After operating

3Days MR +1.25C-3.00Ax25
6 Days MR +0.50C-0.50A %30
14Days MR +0.00C-0.50Ax30
3Months MR +0.00C-0.25Ax10

Table 2. Clinical case Il

Before operating
PRE OPMR -5.50C-3.50Ax180
ICL Lens -13.50C+5.00Ax90
After operating
3 Days MR +0.25C-1.75Ax145
10Days MR +1.00C-2.00AXx145
20Days MR +1.00C-2.00AXx145
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Corresponding MR Power of Rotated ICL Lens|
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T Axis
Angle rotation of mR(S-C) Prescription Angle rotation of ICL{S+C} Prescription i
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Fig. 5. Configuration of form
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Table 1, The design specification of a
developing zoom beam expander

zoom ratio (X) 2~8
OAL(mm) 125~135
ray aberration(rad) < 0.0005
effective dia. of 1st lens(mm) <8
effective dia. of last lens(mm) <32
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Fig. 9 Gaussian parameters of a 3—compo—
nent zoom afocal system ( u,: initial
incidence angle, h;: initial incidence
height)
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Aup £ Aol & FHE HEPfE 4oltt. a<O,
b>07} Bz of 2] 7hA] 2 E0) 7F 2o 2 A5
AEstAL o, 2 2 Atol o) Aal(d;, dy)7t HH
ol AE) 9] sj 5 AEaA =y ol 19 2,33
g Jilﬂ%“‘ Auko] e o} =] ALk )

E =4
2 B3 AEs
S H Il AEs =
+r Form1 BEE
F2= [1a2 - ]
F3= 1319 K2

D1= 21477

Mag1D2=  95.809
D1+D2= 118.287

A (B)
|

T
TN
= i
16.466 103.706 (a
120173 f ;

4X 11.455 107.154
118.61

DI= 6484 | |
mag(5) pa= 109223 I
D1e02= 115568 ||| H ‘
D1= -8.588 :
Mag2 D2= 112.327
D1+D2= 103.738

Fig. 2. One example of bad zoom condition

+r Formi [BEE
F1= [a09 Mag1 =]2 Ol Al Mag2=[g | Calculation-Click!
F2= [112 - ]
F3= 1419 K2

Di= 22928
Mag1D2=  110.724 ‘ M
D1+4D2= 133.652

X 19642 117316 N
136.958

4X 16.356 120612
136.968

DI= 1307 |
mag(sx) po= 122,589 i
D1+D2= 135.66 | H‘
Di= 3213 ‘

Mag2 D2= 125556
D1+D2= 128.769

Fig. 3. One example fo good zoom condition

127 mm gy

Fig. 4. Configuration of zoom tracks

H4d 2RI 4§

AA 1Y 2= 179 2 A2 fi,'= 45.9mm, 2
+9 2™AE foo' = -14.4mm, 322 2H AT
fes'=131.9mm dufj o] AFefE vheEf =] 24 of
H 82 & Tl A AR A 28] A= F ol
7} 103mmof| A 120mmA =2 Q@ F ZAS =83}

Al ZRtty 19 3o A (A) 2 Z= 29 7]
(2= S5 ky 2F0l) I A =o o] 52 Hof 3
=l F 64 Frol A = o] mapske] A7t
uj ol 8u o] F& T S glrke AL Hol F
o 2™k 3L fo i fe  foy YEHS 2T AW
stato] Foldl A7 2AL UEIEE & AHE
Hol 711 gtk A% et T2y 54 2
T} £/ =40.9mm, £ =-11.4mm, f ;' =141.9mm2]

24AY 24 9 5 Ak

HN

Az A

Sigma 2000 = 2 18-S AFg-ate] f,'=40.9mm,
[ =-114mm, f,'=141.9mme] 24 A2 A2
2 7F 2o N A=) 23AHE FAHHA
TS AAES 7t o] AE HHsE
Sl AR Al 2~"E g sto] 20, Gulf, 84 <] 3¢
g& 7|eo 2 & HH3E st

2 E

B ATAA F WA hF 27 A e A
S51A BHT 5 U TEIWL Austo] 20
ol 4] 8Hf 7Hx] Fol 7Hsg 1064mE F W Ehe)

715 219 4o A o} o] A ALste

Fugd
[ =, “X—aL > X RS T

% I#19g,” Canon e 15,
[2] HIIASF, “X—2av > Xt & # /Y, b
)y 7 A wsl22, B, pp.11-46 (1991).
[3] W&, FHF, {715, A2, Delphi 6 A
2 aPal 947, oA, pp. 301431
(2002).

© No. 3(1964).
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Y HAIQIS] JIHESf AHOIAQ|
(Contrast sensitivity)

O]l:l]o]- . 010]-% . 7&1“1::_

B8 o434

OiH =

=

o 4] (Astigmetism) = 4= 0] 8 = 3l = 0} <
7 2ol £A st Ea ZHo o Uz
A A9 A golug objet kg E Ao
7] Z a3 Uele] Hrh YAH O Fro
A7 e A% Aol Mz 4ol glot
A2 F o] 2t FE| WA} 9S
o o A% A7 ek ekl olE A At @

gl g0l oF sh=d|, A7 7HA] 7+ -5 7} (spherical
equivalent) © 2 2| A 2Feh9l S hut 9] of ] 2] 517
5l HluA =& o 2
SE ki Sk # Ao HHEs)
o o1 Abef(maximum contrast)of] A o] Al uts =
A3l= Snellen AJXE7} ofd  tfju]7HE (Contrast
Sensitivity) AAMS o] 835Fo] JLHESIIH | 95}
o] A2 wA5192 uf Snellen A & o] A] 1A S
T A 2pol g o] Yreth=A] Lol 12} 5}t
2 Ao A= HEo WA|gtol| thsto] Soft
Contact Lense} ¢F74, 1231 RGP LensE +H 5
7t2 Aela 225 g2 s 9 24 27
off A Bz of oWt 2ol 7} LrEL=A] Lot
B 32} 5kl o)

AL 571 (spherical equivalent) x|} o
Wé*l WA A Ho] 20/20(1.0) o]A4to] L}
-1.50D0o]3}2] HA|E 7}R ZA|ete 7 Yy ofjst
Ay 2078 (40%H) ol T 3} of A Al = Lt}
o] B ZH == Multi-vision Contrast Tester(Optec®
6500 Vision Tester, Dr. Vision Co., Ltd.) & A}-8-35} ¢
A dud=E S5t o, 2078 o] A}

of tfslo] e+ 5714+, Soft contact lens 57}
H, RGPlens?] 371 % Wl o g wAst & dhe %
=9l 85 cd/ni(photopic)9} o] F& Z =9l 3 cd/m?
(mesopic)oll A thu| =S 7+7F = A 519l o).

7 Abe]| AF8-3F Soft contact lensi= Cooper Vision
A}2] BIOMEDICS® 1Dayo| ™, RGP lens= BAU-
SCH & LOMBA}2] QUANTUM®] ¢l o1, ot 7o
Tria framex} Tria lens setE o] &3} % T}

2 %

1. 12 =& sto|Me| HH|Z =

Fe z(85 cd/m?) }of| A Soft contact Iens =
7h et obd 57, RGP lens 218 & o)

FEE U EH Ao HE FHFat A
4] RGP lens 2+ A 2] thu| =7} 7}AF =9k o o,
oF7 S7b3-w, Soft contact lens =0 2 thu| 7%=
7F ok = AS B 4 9l th(Figure. 1).

WL

N

. 0|2 Xk StoflMel tiH|H =

%12 (3 cd/m?) 5}o)) A] Soft contact lens
ot 57}, RGP lens 2§ = tju]
| H 1.59} 3 cpdE A3t mE F
uka ol A RGP lens 2H-8-A] 9] Hjv] 4=
7F A A dERgoH, v RE o9l e
kAo & o7 57w, Soft contact lens - 2
R =7F ol = FEl & il th(Figure. 2).

r B Ao
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Cahane M., Glovinsky J. and Blumentha M.,
“Glare disability”, J Cataract Refract Surg 1993;
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Prangen A. D., “The significance of Sturm's
interal in refraction”, Am J Ophth 24: 413, 1941.



HJM CJAIOl RGP AMEAAT ME AIZE
Aol MO O Q4BHT?
A4d - 2AF - AW
Agsn RARANGD FFFS, AFw 5Pt

ofo
N N
O du
il

O fod
lo
F—O:HU-{O

>
py)
Q
)

o,
ot
Y
)
S
1o
1::)1'
ol

%

[o
=]
_?L

NI

of, H1 T K

pY) —{014 Lo
X
fol
KT
il
BN
>
o
R
i

g H o
2
_\:‘L

> o
N

®

e

M

)

b

N

N

i)

R

o =N

oo
o 4 e
=

N
o
N

o 1o o

2 oog
o
(e =

o o
OR I-H‘&‘:
I
o 52 g
=

ot
o M
=
=
%
DU g

to
>~
s
ofr
S

O o 2 O op |N

W xR 4> N
e 2
P

—_—‘1 [N o

>,
)
o 5

=
ne=
A

=
b

o=t
ok
cE

Lo
o
o

fr o 1g
52

jinj
B4
ol (, oo flo
QL

e
kxR 2>~ dm
o of,

oo @

(OB
u

8|4} 7hol =etal)el
o] 227 1.6

AIZ_]:Y 1$OE]1 2

3418
(on-K 19, 5 <t KgE-0.
S

N
o

=

o,

44 e -
R =
Yok
oh
32
o

ox, ob
)
w N
(e
iz

©
w
=
g
ro
4 rlr

=
R rlr
IS
)
o o2 2 BT

i
1o
E
=i
N 2

[

1L g
-0 I,
i
re

flo o
r'l
jabad
e
Vi
|_\
=)
© 2
w o
o
U

)
L2
o

o)) 7o) Jep g ofus] s AT 4
A7 A2E 2Hg3t7] A, 2Hgsta Y Fof
CT-1000 Corneal Topographer(SHIN-NIPPON Com-
merce, Inc. Japan) & ©]-&-sto] AP =5 HA
sted o,

o] 9} E 3t 7] 7Fo| Optec® 6500(Stereo optical.
Co, USA)3} Functional Vision Analysis Software?!
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diagnostic versus empirical fitting
with aspherical RGP lenses

ZAUXIHE H
A By 4

§-7t2]

8
ZupA) S 5

00

Kl

d

—

.

Z} ualk ;(]

o ofll

4

=
- %
S|

it

=
o
=

lo M

do =

o e

2

NN

F

s T
a

O 24 n 3@ oo 3o

3. CHH|ZE H|

A= 2Hg Hof| ¥ x 1 (photopic) T} o] &2
=g (mesopic)oll A= FATHA o2 {23 Zfo]
7b gdch A=zg 1 /Y 5 gre =9 (pho-
topic)oll A B, C, D, Eqt 52 AT ARl Al =5 2F
&5t AT e =rt FATH R o6t
A=A Yebyth(p=0.000, 0.000, 0.000, 0.001). ©]
& 2 (mesopic) ol A= S ol Bl H] G- T
ARl A=E 283 wo] Bt duHETE B
O o)zt EASAHOoE  § 9l tH(p=0.006,
0.000, 0.000, 0.000, 0.000).

I
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= 287k AEel d, kol A4S
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>
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s
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T
|
x
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>
QL
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S A= 259 (76%), u] o r:]x}q_l =
b oAb 87 (24%) 2 2 LR R
off et A& =7F w9 =9k

I iy sie

NS ot 2 dE oo
o

Y,
rhu

1) ¥t tx}Q RGPEI 29 A& A 1|8 A ZE
& FH YA RGPRl = 0] H] 3] W Qke.
2) +H 3t v A Al RGPA 2 E 17§47t 2+

Table 1, Comparison of corneal indexes by wearing period and design of RGP lenses
Wearing - Design -
period Spheric Aspheric
CP K1P K2 P Kle K2e KISA CP K1P K2 P Kle K2e KISA
Before 4323 | 4348 | 4272 | 045 0.47 7.46 | 4341 | 43.70 | 4297 | 0.40 0.41 6.91
+156 | £161 | +1.64 | +0.19 | +0.18 | £6.76 | +1.87 | +1.87 | £1.82 | £0.17 | £0.17 | +7.11
After | 4320 | 4347 | 4276 | 048 0.45 7.86 | 4322 | 4340 | 4269 | 043 0.45 8.43
1month | £1.62 | +1.71 | +1.71 | £0.18 | +0.18 | +7.48 | +1.54 | £155 | £157 | +0.15 | +0.13 | +8.66
p-value | 0.853 | 0.971 | 0.173 | 0.337 | 0319 | 0365 | 0.222 | 0.047 | 0.075 | 0482 | 0.212 | 0.851

CP: Central Power(D), K1 P: Steep K Power(D), K2 P: Flat K Power(D), K1 e-value: Steep K Eccentricity value,
K2 e-value: Flat K Eccentricity value
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Table 2, Comparison of contrast sensitivity by

photopic and mesopic condition

wearing period

and design of RGP lenses in

IHlumination

V\I/relzr Des Photopic Mesopic

period -ign S.F.(cpd) S.F.(cpd)
15(A) | 3(B) 6(C) | 12(D) | 18(E) | 15(A) | 3(B) 6(C) | 12(D) | 18(E)
g | 4674 | 7574 | 9338 | 3462 | 1903 | 3124 | 4641 | 4471 | 1626 | 606
+26.85 | +36.65 | +44.91 | 2091 | +1559 | +1852 | +32.84 | +38.74 | +23.38 | +8.32
Before | | 4526 | 7024 | 9438 | 4579 | 1844 | 3300 | 4085 | 4588 | 1109 | 406
+24.85 | +36.43 | +50.84 | +33.03 | +13.99 | +19.95 | +27.78 | +4131 | +11.44 | +522
0650 | 0230 | 0891 | 0025" | 0788 | 0592 | 0185 | 0829 | 0174 | 0132
g | 5050 | 8965 | 9562 | 4097 | 1535 | 5135 | 7532 | 8121 | 37.79 | 1594
+28.69 | +4566 | +5551 | +31.52 | +16.69 | +31.56 | +42.81 | +5356 | +35.01 | +17.92
l’::;irth A | 4385 | 5371 | 5088 | 1891 | 559 | 3632 | 4271 | 4400 | 1118 3.24
+2650 | +37.98 | +49.21 | +21.81 | +855 | #1569 | +22.60 | +44.63 | +1424 | +3.34
p | 0190 | 0.000” | 0.000" | 0.000" | 0.001 | 0.006 | 0.000" | 0.000" | 0.000" | 0.000"

S: spheric, A: aspheric, p: p-value, S.F.. spatial frequence, **: p<0.001, *: p<0.01, 1 : p<0.05

aspheric,
24%

Fig. 2. Preference for spheric and aspheric
design of RGP lenses

3 5 7ty © HI7E glo] ¥ g ol

2RI E & Z1o 2 vebyttt.

228 1709 3 92 %1 (photopic) T} o] %=
& 21 (mesopic)atel Al A A tiE 7= A}
o A wlrw T zbel RGP =of vl ¥ T
Aol RGPH 2 9] |7} BA 402 §9
SHA| ot Alg o] Ho] -3 AE Bt

4) A= AL Y T ATEE xS A3}, 7
) z}ol A= A5 sH= Abo] o Wttt

3)

5) ol4be] AutE A Fo] %55 RGPA = o
Aol Aleie] Aak WG H sk gy, 1o A
8 oA PSS HBEotE 2
29 E]X]—O] RGP‘L“LIZ7} v -9 o] 7ol RGP
e A R b1

2024

[1] Herman Kwong, and Ralph Gundel, “Empirical
Fitting with polycon Il lenses,” Int. Contact Lens
Clin., 26(6):152-156(1999).

[2] de Brabander J., Kok J. H., and Nuijts R. M.,
“Evaluation of a new system of lens parameter
selectiom and comparison of traditional vs one-
step lens care systems for aspheric high-DK RGP
contact lenses,” CLAO J., 26(4):193-199(2000).

[3] Edward S. Bennett, and Vinita Allee henry,
“clinical manua of contact lenses,” 2nd ED.,
Lippincott Williams & Wilkins, USA, pp.77-88
(2000).

[4] MarunaC., Yoder M., and Andrasko G. J,, “Atti-
tudes toward RGP's among optometrists,”
Contact Lens Spectrum, 4:25-32(1989).
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238 M E O|f80IY HIYLAIZE LHAAT
L7 CHA7Y AXO AU
=34 - 329
Megirddista st
= ©F B}al, & PALTIS] AT BlaLE a4 o
ejo] dloj el = T UsHA dAsTh A9 F3
e Qhg HAAFE FolA 71 R A7 = (optical axis)> X = 57°0]11, o= T2 ¢ 9|9
o= ¥ tx3 #=(Progressive Add|t|on 18°~72°0|| A WIBIA| A ] A2} 7) 2] 4 5hE = 7h
Lens: o|s} PALE 2F&])o|t}. PALS] Uyl sl = w2 33 grolth ml@azto] HAS o)A
ohE & 7k sty SRS =2 Bl A ZemaxE E3) ubwsx}(wavefront aberration)=
oF = ZAolH, hazte] A5 F3 PALS] ety Zemike 342 o] &8¢0 B Y43}
7|1E A=A = FE9 A 3LE o] T o] A =239 6WF S B A5t
SHFAE 7717 A e Aol
2 A= 7= PAL g Aol 22 ojpAat
o 2ot =l sko], PALS] = &) A A7} of
dAlzfgs 5234 248 A&}z HN ] a9 18 g Z s A2 S 17 43 A
HeAs N7l 534 e Alme] 2 PALOA @29 295 X3 -1.0~1.0% 9]0 A,
qket. a3 FAYE g A=Y sdRE st YS
0~-10, & AFYHE A= ofHFE7A] 9
of uid] TGS 01 AR By eAE B E 24T
Aot FUT 2A Yo A HLE §J8f X=0,
A= Az wxegoldl Zema s o8t y=gal= FHol WA e 2000 484
e AakEAksmulation) S S-S EE o pAL 2w R0 B v yeE el 4
Al FA 2y A= AA(EE PAL)O 5= glow, o] g3l u] A 4=} ekal W 97} Lg B o] A}
=345 HE&(HE=E PAL)SIA, o5 Afolel 8 gwolol Wl=o] TAL ARSI How B 4
ok Ao M e MeS Hlashs TS gi9in) (D) (@O vlsiA FuRel FPR R
s ol A R} g wolw glon), Ao of
#2 PALY AAE 913 7] dlo] ¥ = Zemax 5%9] 7|4 & T2 UFeEF L 9l ).
it AU Ffo] 47 oA gk o] &FH L.
WA Ve MeAv A g A= A g gl Am
Aol "ol YAIE]E=E EPD(entrance pupil dia
meter) S A 27 (24mm), 22 ZHAIEA 4 o AA PAL A2 g ol A= T Ao Bads
7he-dl Ak (n=0.58756180), W= fr2f(glass)  ©]-&-3h= AHtE, O M=o A=A oA
=42 polycarbonate( Nd=1.58, Vd=29.91)2 44 gloju dHg o Eutdd fEol dAshs I
ato] A A 5 ¢ich? 224 (form birefringence)& o] &-aH= 4] o] &}

Had pALLS @l= G2 2AS A (cddite

Nd=1.66 Vd=48.54, CALCITE-E : Nd=1.49 Vd=79.06)

ot Abm S
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(a) Standard PAL

(b) 522 PAL
12 1. ZemaxE 0|25 A=l PALS| H|HA

3k PALAI2 ] W4

of Nof7} 7|2 A& w o}

A} A

o] AT 20079 E LEAHAAR ] Ao
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[1] PopeD. R., “Progressive addition lenses: history,
design, wearer satisfaction and trends,”
Technical Digest of Vision Science and its
Applications, 35 (2000).

[2] http://www.zemax.com.

[3] ZEMAX User's Guide (September 2006), pri-

vate communication.
[4 7EA, 1B, 84, WA=, 0FY, ol

o "y T o oy 1 = e
A, HEH, "HEA S o] &3 v 2
% Zhak=4", ALC press, 23, A&, gyl

. pp.72-74 (2002).

[8] =34, ol &% FEFH, 1=, 13+ A
S5, ARA, 2 YAl BRH BE ZH
2 A, gh=rgets] sl a3 =24,
20079 79 3, pp. 14-15 (2007).
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(PMMA)2I Igarddl 29 AJZFo & 1940 ) Col-
umbia southern Chemica A}o]l <35 7lgt= allyl
diglycol carbonate?l CR-39 o] % Hoya?] Tedlalido]
o|27)7k4] b Wejol dr A=s} 5ol
AL ek E9tAY A= A re v 423}
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Folth. A AlFol FEEIL = A=xe A
QJHH(1.50), == (1.56), 1= Z(1.61), =1 =4
(1L67)E Ui 4= Qlth. o] 24 o 2= 2 E0|
S5 U= STkt Al R P E ¢H

]_

et g agTeAl 1E QAR EE P
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Table 1. Findings before and after vision therapy

Test Before After
Refractive error OD: S-2.00 C-1.00 85° (1.0)
OS: S-2.00 C-0.75 100° (1.0)
Ner point of convergence 3lcm 5cm
Phoria(far) ortho ortho
Base-in Step vergence(far) X16/6 X/8/6
Base-out Step vergence(far) 6/8/2 12/25/18
Phoria(near) 1EXO 2ESO
-1.00D Gradiant Phoria 1ESO 6 EXO
+1.00D Gradiant Phoria 3 EXO ortho
AC/A(Gradient) 15 3
AC/A(Calculated) 6.2 7.4
Base-in Step vergence(near) 6/8/8 8/12/8
Base-out Step vergence(near) 8/10/8 16/30/20
Negative relative accommodation +2.00D +2.00D
Positive relative accommodation -0.75D -2.25D
Vertical phoria ortho ortho

Amplitude of accommodation (push-up)

OD:4D/0S:4D/0OU:5D

OD:9D/0S:9D/0U : 10D

Accommodative facility (monocular)

OD:9.5¢cpm/0OS: 10 cpm

OD:10cpm/OS: 10 cpm

Accommodative facility (binocular) 2 cpm (-A| A)) 8 cpm (-A| A])
Fused X-cylinder (monocular) +0.75/+0.75D +0.75/+0.75D
Monocular estimation mothod retinoscopy +1.00/ +1.00D +1.00/+1.00D
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Aol YA 25 Ao AR
A B S 2AS AL, B EoA
QFA, HAAY, FAT A, ok B8, A%
e 58 2ASE AT Al A A 47 elol A &
A EE AN EE AE] LA Aol A A
9 Aol AR 2EL 200 ik srgen,
AL 50 lux 202 sec) o ZHYL
B} AL 2 AR(HWitz Co) & M5}tk A3tol
g3t £ A2 Excel-20008 o] 8] 4] £ 5}
et
A7 Az
1. BY0IY & 58

=-ol 4 w2 Fejol A THl= DAl 68.18%,
QA A BEA] 9.09%, E3HAA] 22.73%0] 1, 84
= T TA] 48.32%, ZAIA T WA 1.12%,
A A EbA] 5.620%, T A 26.42%, E3HHA|
20.21%0] 1, 94 = T HA] 45.46%, AAG
W] 27.27%, S3HA] 27.27%0] 1, 104 = T
T1A] 66.35%, LA 4] e WHA] 19296, A4 B
WHA] 20.19, E3HFA] 11.54%0] 1, 114 &= T
Al B5.77%, A4 e Al 36.54%, EFA|
7.691%0] 1, 124 = Th<e THA] 56.67%, A4 &
A 43.33%2 LEF TH(Table. 1).
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Table 1. Distribution(%) of refraction style of subjects

Table 2. Distribution (%) of spherical equivalent in

Classifi A myopia
cation ges Diopter Ages
7 8 9 10 | 11| 12 7 8 9 10 | 11| 12
Under
SM | 68.18 | 48.32 | 45.46 | 66.35 | 55.77 | 56.67 8003 | 6177 | 3208 | 4230 | 185 | -
SMA | - | 112 | - | 192|365 - -1.00
CMA | - | 562 |2727|2019| - |4333 1.01to
19.97 | 26.47 | 50.94 | 47.82 | 42.60 | 38.89
SH - 2642 - - - - 2,00
CHA | 909 | - - - - - 201t 1698 | 7.61 | 51.86 | 36.11
MA | 2273|2021 | 2727 | 1154 | 769 | - -3.00 ) ) ' ' ' '
Over
- |1u7e| - | 217 | 37 | 2500
2. A 7H 2" -301

TA e B AP A 7A= -0.903+
0.224 diopter, 84| -1.204+ 0.992 diopter, 94] -1.234
+ 0.567, diopter, 104 -1.370+ 0.667 diopter, 114
-1.869 +0.606 diopter, 124]] -2.282 + 0.866 diopter =
LrEb ek (Fig. 1.).

..0.903

Ages

A S Bt gE2 74 -1.00 diopter o] 5}
80.03%, -1.01diopteroj] 4] -2.00 diopter7}A] 19.97%,
84 -1.00 diopter |3} 61.77%, -1.01diopterof A
-2.00 diopter7}Z] 26.47%, -3.01 diopter o] A} 11.76
%, 94| -1.00 diopter ] 5} 32.08%, -1.01 diopter o] A]
-2.00 diopter ©]3} 50.94%, -2.01 diopteroj 4] -3.00
diopter7}-2] 16.98%, 104] -1.00 diopter ©|3} 42.39%,
-1.01 diopteroj| 4] -2.00 diopter7} =] 47.82%, -2.01
dioptero] 4] -3.0 diopter7} | 7.61%, -3.01 dioptero]
Ay 2.17%, 114 -1.00 diopter o]} 1.85%, -1.01
diopteroj] A -2.0diopter o] 3} 42.60%, -2.01diopter |
4] 3.0 diopter 7} %] 51.86%, -3.01 dioptero] Al 3.7%,
124 -1.00 diopterofl A -2.00diopter7} ] 38.89%,
-2.01diopterof| 5] -3.00 diopter7}#] 36.11%, -3.01
diopter o] A2 25% = el ch(Table 2).

4, AN S7I7+H =HH

TA 7 gk 74| +1.01diopterof A
+2.00 diopter 7} ] 14.29%, +2.01¢f] 4] +3.00 diopter
71 %] 28.58%, +3.01 dioptero] Al 57.14%, 84 +1.00
diopter ©]3} 2.86%, +1.01diopterof] 4] +2.00 diopter
7+A] 68.57%, +2.01 diopterof| 4] +3.00 diopter7} <]
5.72%, +3.01 diopter ©]A} 22.86 %, 94] +1.01
diopter o4 +2.00 diopter ©]3} 28.57%, +2.01
diopterofj A +3.00 diopter 7}%] 14.29%,+3.01
diopter o] AF-S- 57.14%, 104 +1.00 diopter o] 3}<}
+1.01 diopterof| 4] +2.00 diopter7}Z] 8.33%, +2.01
dioptero] 4] +3.0 diopter7} x| 16.66%, +3.01 diopter
o] A} 33.33%, 114]] = +3.01 dioptero] A+ 100%= 1+
B}y ch(Table 3).

Table 3. Distribution (%) of spherical equivalent in

hyperopia
Diopter Ages
7 8 9 10 11 12
Under
- 2.86 - 8.33 - -
+1.00
+1.01to
14.29 | 68.57 | 28,57 | 8.33 - -
+2.00
+2.01to
2858 | 572 | 14.29 | 16.66 - -
+3.00
Over
57.14 | 22.86 | 57.14 | 33.33 | 100 -
+3.01

da FdY2 74|, 11A), 124= =% 1.00
diopter o|3}lE 7}x|, 8A4] 1.00 diopter ©]|35}2}
1.01 diopterofl A 2.00 diopter7}#] Z+ZF 11.11%,
2.01 dioptero| 4] 3.00 diopter 7}#] 5.56%, 3.01
dioptero] A} 72.22%, 94| 2} 104+ 1.00 diopter ©]
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3} 7+7} 83.33%, 1.01 diopterol] 4] 2.00 diopter7}t
7] 16.67%= L} ef ek},

6. A

AFE FA FollA A, 94, 1241 = B = AT
A|S 7FAU, 84 ZHA] 93.75%, AdHAleF mut
Al 3.16%, 104 2] tHA] 94.44%, =1tHA] 556%, 11
Al AHA] 81.82%, =\HA| 18.18%= eyttt
(Fig. 2).
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Fig. 2. The type of astigmatism axis
%

o ML A, YA, WA Bor BRE
o 253 Al F7lol wek bt Eo)
s A 2E B o] Wsle Y3 wErh
AT 2EYEL A, AR, AL, TV 5
272 Aol Frhw FPAEolE TS
W gt

=4 ol w2 w0 Bl =AY AFEE0]
7 2Hgol gom, ol Hrgt shgErol ¥dl
ojgh= Hilzh Qlrh ERE QHF o Wk st
e ddoz g dFoA - ol ol A 2A
A BEHAIZE 7P =& RV RuEgieh £ A
T A= =E oA ol A A HidAleh T
A B &3 FAI7E 2 RS 7HAY Ao
S/t A SEAI7E S WrErd 9l
th ol 25 E dPol FrstHA thekdt
=4 oldE 7HYAL oA Y. FA Y o
Aol dhsix ZA2 2y, =4 8, 1 24,
A 845 ofF A HAdo] o, & A
= oA A S8 54, S, AA He
A A FO THAY 847 FFE Frhal o
AZ T ZA 24 gro] -2.00 diopter 3= A 2]
Holgtz F4 o] A+ ZA & FAF A
= 7Hth 24 28 Y BEA, 7 A= A

TAIZF & RIEZFA, = FAl= glolTh
2t 24 FHle GedA R AAXY HH 2
= oL e, A9 5kl wek el
ot 0.5 diopter A= YATHA ZolXct By
Ot= 2R ook 2y A ) F7tol whep A
9] ?L%ﬂ %Xé‘“:ﬂ.ol 91*{}—4 %7 = UEtl sl

E)

o]
Atk A GAZ ST, A, e
2 ot o] Aol AL Ao upet ozhe)
Z718 71RE Aoz APFo|g T £ Qo)
sk Al Aeolth 5 2a e g o
FL.E 1.00 diopter o] 5t 2 A Ao tgt ZAE ¥
sp7h 2 oluA &g & & ATk dAFe

.

x

lo il

Li_\‘iﬁlﬂo[r{
. W4
>~;gzi
;Mrﬂ

| &2 AdA7F 78 gtk 95 249
S 1.0 diopter o] 3} 7} tfj BE 0] ¢t}

)

o 4
rok, Pt
x
i

AR mE A =E A H

, B A =3, 2:48-57(2001).

A%, el sl

, 7)) =3, 3:154-160(2002).

[3] AuEong K.G., Tay T.H., Lim M.K., “Education
and myopia in 236 young Singaporean males,”
Singapore Med J 34:489-492(19934).

[4] McBrien N.A., Barnes D.A., “A review and
evaluation of theories of refractive error deve-
lopment,” Ophthal Physiol Opt 4:201-213(1989).

[5] Goss D.A., Winkler R.L., “Progression of myo-
pia in youth: Age of cessation,” Am J Optom
Physiol Opt 60:651-658(1983).

Mo o>

oZi—L_J o

)
AN 2 AN
> 1%

o, [‘{01'

Lo

5

=
t
)

- 95 -



o =
719

A7k}

=y

ao] 244
=

=R
o ©°

<

of 217]9} Qe &3 14
of &189]

1

=] 5ol &= H A

(o)

°

Fect. whekA Qkehat

=dol e et F= A =71

A aL Qhtol A
A

oL 7

o] A2 3554
o}

o] Ao} FERI, B

|
-

.

0]

A
]_

=
fE

=13

=
‘UT

ojn

;OO

e,

o}

=

bof &% 5 1AZE A 7H

9

&= of Whu] |

L2 1
= ©

Al

|

& A
B B

|

AFo| Bl 7S A

olH 7| =2

A

bof w}o) A

)

B

B2 255 A xs)

Influence of
abuse and ensuing forced

abstinence on static subjective accommodation
function in humans, J. Ophthal. Physiol. Opt,

21(3), 197-205, 2001.
[2] William J. Benjamin: Clinical Refraction, 2nd

Heron and Roger G. Ackerley:

[1] Hugh Campbell, Michael J. Doughty, Gordon
chronic alcohol

[¢)
=]
o
=
=4

o] theh
sheiet.
L

hva

o] §-3tol

=
SPSS 12.0 for windows

=

sto, &5 A3} vl

[¢)

afof vk A

+s
Al

<
=
=

A

.

A<

Feact.
27 BEAL2 t-test, SigmaPlot 8.0

]_

5 3020 63 &
5

)

al

o)
w
bS]

A

27) A LS
%

AFgsHei e

U4

Il

[e)

R
5

ed., Butterworth- Heinemann, 432-484, 2006.

i~
|
X

o)
'’

3] 2], 41(1), 215-224, 2000.

1

S

%9, vharerat

[e)

- 96 -



244 - BM - ZaQ - Hol& - oIy - BAHL - Aol - 7B
SRR AN} -Gt}
AN = AP A= QEeE 54, At AL Aok
AHCE 2 Aok A, A A Aok Ab), A2

w2 2 AA S AFZOIARE e AR B A ) AA 9= BA Y] AAFEo] gt
& AASL A YT F2E o] FoA Sl
S BBl oo Ve we &8 Azt 9
GTE AL e T, 2T TS A WS
=2 o] R o)A Utk WA b AL = <t S SR A AR E7T 5 A
oF, ejett, /b, Auh, EE2 7| &I ozt w30 R £ AR s ¢ Ak AMA=
I st obte] eub Zupy yupo @ 4 ghjbol MM E] Fbste] Al o] 2EH &S
gof glom, Mol dypo] TR T, okt W] fiEof e AAE e R QIR F
O} 71 gt st e R & 33 er A2 @A AE dsHA] Rehe WA N
ol oA glrk. ob7to] WiRoll= et A, Aol gla, FHAlE qketel A 548 A
FEAZE S0 Aol ] FEE FANATE SO gEd] ARdT v F5H £, FE
A& skl A7IH Waee SURT d2 3 AR & SA0l FREA =ANE 34
o] ot d & zh= o] ok suie] A=l ¢

SR e 2FA ek Aol oy, Aof & Adefof uhel thE AR AukA o2 oF 53]
Ackol] QlofA oh2 Folun 4SS 7Isjor 3 B} Ho[AA R, £&0] e, FEART U
oh 2 Aol e 2R HA @2 SR AT do] A bt fa il diRE =R
st7] sl Al sz AP ARl tiste] AAAlE] & AR 5 QAT B Eot A =& Yok sh=
oottt Aol BR g S4o] &tE it A RS Y

L=}

T L

U gekel Ak A ey 1ew o
242 918 Haa a7hH o) AL Aok &
oh. el A= W Eol, S g A o] 2
o okgre] 2T AlAA EAbe] fRet 1 AR
2 shopst @bl AAReE A4 S wE
Aol & erobiis AloF FARSL W W& A2
=, 997t Qe Aurre wEsta Aga
W47 g 2 Akt A AA
LU E R A A, 34 )
7} i, AR U, TokerE, A
A, SE| RO EA LU, RO Y S, 40
=g ol ek

7 ok H 3 8] PelE ool ok g,

2 E

B ATE Sugolets e Austid 9l
of N A ZALS] F RS Gobri AFE go
A et AT o] UAE G 4 Gk Wol7]
WEo] et A o] WIS A AL
oF =11, 7] A ekgho] S ake] 241 0] Xz
o] 7] uj ol AL ZIALS] WA AS WA Sok & 2
ol t}.

S B ATE A A AL Bt F 8
g ot s 4 Eglom, oA Fast Ak

HHAE sk AFE 2 HEZ A ekAtolth, -2uhet
o = ob& HMAbeb= A7} gloer g tfgho

- 97 -



o
]

RN
2
o
fa

(]
0
= o
S~
>,
> W
D
>~1>~_m‘

52 St ol
Ko

Mg X
=

= Mo
o n
anl

N

¢

s
i
T8 oo

4 2

uy
o 10 %

iz

2

o

o
o . 2

oS

17
o
ok
o
o

Ao AzhET

o

—
=

(2]
(3]

(4]
(9]

- 98 -

Rl
o A5}, 0|5, 3 o, TAA, Ak, 7
T, 008, WAL, AEY, ABA, $54,
$-98 A, " qkakslr, o %7t 2008,
A, QA 2, 2007.
O|AS, FAA, MR HuA, WFE A,

=
©
©
©

http://www.lasikok.com/index.asp, 32 A A<t}
http://blog.naver.com/provihero/20019528502,

AREEEEE]



NEO| OIAIES MTE ZA|

b

I

(0]
[

A 7y20l of

‘Bo

He - 2

-’
kil

Y - ol -

THd

2
=

IR L PR

Sk

e
Al

SRRLT
o 2% 94

=
=
=S
o

w_b

ol

X

el
to

= 9le. ot
3

2

50o] W A HzE AgagLo] A

of

321 © & 64%0| 1, o] 2} 50

A A

e

21980 tff o] A 7|9 W

5

X T ool
8 _ =
E%gﬂ
O#Qﬂoot
‘.moﬂﬁmnvﬂ
o
I T %P
ord.n__]&.
o o
~ N
< = RO
X,.FL
15 ¢
o N
%Wmo
ﬂﬁlxr&
,.w_munwr
ut
1or1_,m|w.
%o_q
B D
T o M

ERRG

o, o2} 40

K
ol
ﬁo
o)

Xfo
mo

N

ol)
)

el
gl
Lor
ek
OM &O
He
o T

3}7]

Lyl AFEe 257 02 64%

el
loH
w
T

olo

A BAE A 7ko] A UHE 525 7] oYk,

A 74271 9

292

3}

2

o

2§oh AbS 189 © = 36%0] 3 o} 509

Solth. £ AR Aol @

g

bel

S

Aol A

© 357 o 2 70%0] ]

A AR o7t A=2 g ol o &9t

sl

A AlEo] oAt U

13-4

[el¥e)
=22

=3k

gt

Bt o, gA T o 27 dl=

LSS

TN

o

% ol

Z} 187 2. 2 100%

in

oA} 35 &

7] kol

)

2 shop

I~

2 97%R I 7| A P AL 19 0 7 3%0]

ol A iR HA7L BEFE H 7]

L.
‘C.‘Z—l\

2008 9€23¢

B,

- 99 -



I ]G w2l A A=

B g BTy T T TN B a7 oo
ma%MﬂomﬂEﬂaﬁlEﬂﬂ'o_eq&@I ﬂnz..#o ~3 ‘.OI_M_M
ﬂﬂ%%mm%@mgW%%%%%%W = 4 oo o
A - s 75
fHRgREEEREIERT AR FR o on
— 0 © X - . N &
BER IRk SR T8 T §
Pl aw TR TR T EESET g
MHE gL Tds g T s BT R% B
2@%@@71%@%5%,”_1%,_ mon ) 7NN m
RogzzrhzRpsss I B ®H ST WE B
l_tﬂuamrﬂo m.LmﬂﬂwL_LmEaWXAPuEW ;,gﬁw,wnu“, S
,mmH_ ﬁo_ﬂ_ﬂAl]Ldv.._._LI].muletoEAooﬁo n.l.,o_-;o_.nv.AH Im
) ~ o ol T ;
TR LT T R RN gy MO x| w . H T B
% ow O ol ﬂ_@ﬂﬂ% AM_E ol %Mwﬂ el MOﬂ o? ol W
= 3 o — — = T [ v
mﬂﬂdlwﬂgﬁﬂoA;oiﬂuﬂoxoa_.utﬂmW 0y oW <o S
Prm fXE TR o gBE TN K oV epgid
A Tl - ol S R SR A - =
PRTTT I FRETH CRF g T M
B TN TTAEFTRNKTooE W K= S® =
N moﬂmaoﬁ%%% o 3" WK N
FaE SIRELATRY pyiv Nih =
N BT oy o oT n oK o wn mH =
0 © o N I~
WZ% mothmcqﬁoq% ovﬂbﬁomw Moﬂuﬂe el
S W g e T dem P o A Tomoy 1
B I N O Wy o B
L_L &o _ln_ WM ...w_u O_E o O O#E m.u._ HT AT < 0 Q_o M :.L Wuo ﬂuu E dl m_u.a
WE%MOM%%NE%HQLE. TEN D o S =l o W
PﬂwaMArATkoo_Eq_mo@Ltm_._AEo_ﬁ.n_/ﬂ%i_.wﬂ/x ﬂdﬂnﬂMzE
%mnwgwsﬂA%EéaW%7ﬂw% WP g o
R D I O e B ST GG T
wruuuﬂ4%%%%@%%%@%#%4%@ %%ﬂ@%
T EH L p L Yy BT TN T g W o B 2ok Bl gy
auﬁ%ﬂiEArA%muz%oATo_zmuoﬁwoﬂ P g
TeInT i AT Tgr®PTD g A g
TRyt HEY ST sy B L BN = o
of Wool R oW N om R o D g O N . =TT g
PTEEAEITFTGT 0% dTF DN T REF T
© © < (N T H

[5] http://blog.naver.com/provihero/20019528502,

- 100 -

o 27k A& m A&
bAIRE o2 7kx) R

L

.

°

=7F o

Al
T1

44%, o] 2} 52% 5 A} o}
=

of thet



Pseudomonas aeruginosa® Staphylococcus
aureus®l gt Ors Allyl L=AQ|

o Y3nig

NeR' - 488" - JAg" - olxg
GRSt TgEER D, tAG
A = ol 2|3t T sttE o] FAgof tigt f1E Aol Al
AlE) L Qi whEka] & A vk dlyl &=
=% (Pseudomonas aeruginosa, P. aeruginosa) A= Za oFATA o] 3 AL 2 ASH
1} 3 &= &+ (Saphylococcus aureus, S. aureus)2- o HAZSHY ufsA RS o] &3l TEZ
32 Q1 Al Ztet o (bacterial kerdtitis) fr koIt golo) tigt HAGFH A Ao V2R E
olefet Al A F2 AN A2 4D ) gax st
o] A fH Fol = 2A LA 3 ZupEEtow
A AP 7S 5 gk, o u
A@zruree ool 2eEd= Agow A= R
Q1% 3@ A &AF(ischemic injury), -2 T 4] Q1 A3+ = Pseudomonas aeruginosa KCCM
ST EHAZ o7 AHAAQ Zturo] Hloly| A 11328 3} Staphylococcus aureus KCCM 122560] T},
o] g5kx| 3w wsHA Wrl. JuiAde]  AFFFE NB agar v S A-stoe] 37C, 180
7 & Al S aureus® H A EA1 glont  rpm of A 2041 Ak El F 3F AT vk 9] allyl &
oA el Aol 23tH P. aeruginosazl 713 EA 2L didlyl sulfide(DAS)E Aldricho]| A 3]
s9 fo@or Yekon 2eEdz g sho] Zzte] @70 A%l WA JFS A6
o redel Faw AWAAR LA Uk B8], Aok AKELE 660 Mol 4 FHEES Zsto] 4
P seruginosac] |3t Mzt & Qg ske] A & ASES %= Lehy At
o] v 9 whE T A Fo] Hu|shis thu a4
b S0 ot 2utz el sy ol Aoty AT Y B
24X 7k o] o] Zhut L 9o 4 gleh, 0.29%5] DASS] A8 o oot 8 &k 2H2t
o ZUEYR AHgo] Sojui ooz 1
=l do] 44.3%, LEUAF LS 0.52%% LFEFGTH
) B3 F a5}k o] B3t 3 vl o], 317

I+
L HEA, A(sat), Ak A -2] A E A (muco-
protein-lipid complex)5- 2] 2 2H-E0] AJ 4 4= 1},
ESE 7], ot HANS ¢35 fluorescein £ 5
o] P. aeruginosa® 2 @ g = 4= 9lo] o] 59 HHx]
5 ¥8l =9 o} & A gl (multi purpose solution,
MPS)of| = thefgt atEdo] H7hE L qlow
W= B Fo Eba o v ZHHso] 11 ALGo] 5
7he ol Qlok ey 22 ol e A=
FoUE g eon o 7#“#%4*11:54 A=
Al(apoptosis) &
o] =4 (cytotOX|C|ty)01] EH?z} l—L‘J_7} HoZH

i)

E3t et} 2=l gt 100%9] AP KA
& EWES HQ DASY sEl 747 Hge
0.6%, = dF2 1.0%2] DASE H7slgle
2 Uebtth whebA b9 dlyl - =4 <1 DAS]
Ao T otdHT 2o o =& A
o2 AtREH, o3t HAR S FFTAHER
ol L3 tpE AL oo FF 2L of glo] A9 H
WE Aol Bad Aoz ArH).

£

i
rhu
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Fig. 1. Inhibitory effect of DAG against growth of P. aeruginosa and S. aureus

2)

3)

4)

Z3 T 27 0.25%2} 0.64%9] HE 2
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