O

REEE A B> T
—2 BAERRIC L B

IEgEEE—ER, B B, R H %
BERIEMAZELLIRRI R

ik

REORFE H20EE L5

ARIEE (BRR) i OBl E—

L. @ U & (2

TAEHERE & IEREICRHE T 5 720021, 1. A4
(BAE) #E, 2. FAHIRIGE, B X '3, FHEHO=>
DERET v 7 T2LEND L, Btz
BOHEEBETCIRNTEWESI T2 bDEF LY (K
Do THbb, FIMEL 7 b A —5 — 3R & 5
HIRIGEIZEER T & 3 28, FUEHRORE » FEHWI
HBZEBTER Y, £72, 72aERKY va—
F—, EEOESEIIRERROEE THES, A
R ZEET 2BETH 228, BHENIGEC & D Kk
LTwaizd, MOTHERECZLLRER DD,

A ch .
F7aAERRYLO—F— TG T b A= —
AIEBRAERFRIE E L E (FAERA—%~)

B
HRIRIAE

D:
N -\ -4 VECP

1 FHETRERE DR

Sz, BIEOHREEREEB ICB U 2 RADOM
s, SRS OERER L b2 2[RRI
BHEVEFVRIFRCEEL TR EIHBEHVZ
ko,
BETIINSOMERBRT 222 0H2T
DODHMELT, BETIE N A—%— (R, UTHR
fE Acc) 2B%, *OEEO—ERIXEE8[E HAREE
SOFEEHRECBOTHEERL, LoL, HEEHX
NR—Z2ELBEETL2EbbY, ERLTEETIZ
EoTwhw, BE ERAbcAT T, FHi
Visual-Basic I TIERE L7z 70 7 7 AR Hwy, &<
WA VDT R OBEL B T3,
AFBICBWTIE, SAME Acc DEIFROEBE Z DK
BIZOWTHOTHEL TB &,

II. RME7AEFA—9—DHE

BEEII =7 v 7 K08, 1993FIC5EmM LT, Ak
OFBIEFFMRESICL VK SN Wb®Z 7 I ER
A—=F— (A=7) TH3, Tibb, NLEEL
UCRE S NTE « FFRED ST & b, FHAZEH
I HE 2 ISR 2 HE T 2 88 2/ RE
L7z DEwz b, FEEWCERARTIERA—=F—D
BUWEDHIE & 7 o IR IZED TR WA, FRIMEA
T A= — E[ARRC BT ROMIENEHE L »o To S
LS LD EHEL TV S,

BT, BAME Acc B DDWSEEICIL EE N3
iE - ERHE, B X UHEEE» ok an2 (K2, 3),
$7z, FOHBEEIRIDEBY ThHD, EITHEL D
W, EFEEDZYFUVNRE BT 8 287 5 A

BIRIFERS © 960-1295 BEMNELE 1 BEEERAFEFMIRBISHEE Ik —Lp

(PRI1£ELLR 8 H3ZH)

Reprint requests to: Keiichiro Kato Dept of Ophthalmol, Fukushima Medical Univ, School of Med

1 Hikarigaoka, Fukushima 960-1295, Japan
(Received and accepted November 8, 1999)
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KRR SIND & D WEE, RAREIR 5m EEL
Joo Flz, MABRBOBRTEHIIERLIOL S ICHE L
L, $REEBHCIG U CRA S UL E I EI 7 5
OB 7o, HIEIESIRE - S ORRER 2 >~ b
O—V35bDTH3, HEORTRHIIHRZ L b
12 0.2~10.0 sec D#EIF% 0.1 sec [N CHIETRETH
%,

1. {EME L RERIC (RA) B

1. WBELVICHE

SR IFRARE ST 1.0 DAE, BRI - AR EH+0.75
D DI, FHEIHR 6D UEEETZRT T 4 712
% (F#24~338%) Th b,

P

B2 [FRET (B RROEUERIER ] ORMABRE

EEURSRICDOWT, BARRTRE L FHETEER - ShiERER
(FIE, BXUMR) Z2ROZEHETICEVTHIEL
2o TRROB,

EFFEORERARE © 15, 20°, B L U2 FTHR

EHBAEOIERIEME © 1D, 2D, 3D, 4D, 5D
Thb, 27z, ETRHEITES 05 78, 504 78
PRV, RYIOHBZEERD dsec 2BE 2 L Zh
ZiubET (BBREERD), &F (g gl &
b3 EDERE LT, BESID Do BICERTS
N 7BRBOVNBEDO AR ZRESY, 5EOFTD S
B 3 Bl D EMELE & N B DS — OFASIR RIS %
MEELTEALE, 58, ThZhOBREORBEIZ
EBSEN IR EHNE T2 2 s, HEFERSR
TW3 7BREEL IHELBERTCOMNGIR L T Wi

£1 & - AREOLER

iz FRAR T AR

& AV AS: IYEMMNE

YInBEAA LT EE 4R L T, E B 45AA

B 5m 50~10D ¥T, FEBH
(05D A7 v 7, 20~100 cm)

R—t v bt (%) 90LIE 70

EEEE (cd/m) 200 200

HRBA EEAA

HREAEIR HELT

B Wk Ea-774v¥—RAx/7
n7oyvE

ﬁ%@%’éﬁ& 55 (B%) X105 () 28 (B%) x22 ()

mm)
THEAE KFF D H KFE LD T H15~25 DEFET,

THEAELER (FH)

3 TREAN (BARY) RefHIEERIER] OEMTER L HIEA I v Ea—y
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REORE HNEHLS

F2 CGHUERA CREEGR - AR (WR) I
(24~33m%, 1261

sec

BiRAA 02=1.0D 02=20D 02=23.0D 02=240D 02=250D

FAR15 0.42+0.14 045£010 0.62+0.14 0.69£0.19 0.85%£0.23
FrAR20° 0.42+0.11 0.45£0.07 0.55%0.13 0.69£0.18 0.87%£0.22
FriR25° 0.40£0.09 0.48£0.09 0.59+0.14 0.71£0.15 0.82%£0.19
MIAR15" 0.35£0.05 0.40£0.06 0.45%0.08 0.55%0.14 0.66%=0.14
MIAR20° 0.35£0.08 0.40£0.01 0.46%0.06 0.58%£0.07 0.66X0.14
MAR25° 0.44£0.06 0.53£0.09 0.57£0.10 0.53%0.09 0.57%£0.10

StAE 7 1.0=02D 2.0=02D 3.0=02D 4.0=02D 50=02D

FrHR15 0.41+0.12  0.52+0.07 0.60x0.11 0.64+=0.12 0.73%£0.15
FriR20° 0.45+0.10 0.52+0.13 0.60x0.16 0.68+0.19 0.73%£0.15
FriR25° 0.48+0.07 0.55+0.12 0.62+0.13 0.69+0.11 0.73%=0.16
FIAR15° 0.40*£0.06 0.52%+0.06 0.56=0.08 0.64%=0.11 0.71%£0.13
FAR20° 0.43+0.04 0.50+0.04 0.53+0.10 0.65+0.14 0.67£0.13
FAR25° 0424011  0.50+0.06  0.56+0.10 0.63+0.09 0.70£0.06

1 1
0.9 0.9
s Y
0.7 / 0.7 A
Ny o il N
= 0.5 = 0.5
: ; rss
= 0.4 = 04
0.3 0.3
0.2 0.2
0.1 0.1 S
0 0
1D 2D 3D 4D 5D 1D 2D 3D 4D 5D
FETHI R Gl
M4 FHEIERE (B HFE X5 FREhSE (BH%) BRI
—o— FHR15>,, —m— FR20°, —a— K ER25, —o— FHR15°, —m—FHR20°, —a— FHER25,
—X— [R5, —— MHR20°, —e— THHR25° —>—H@AR15", ——TiR20°, —e— MfR25°
(2 JEE (AR EERE (LIT  Zh ZhERR, shignatiny
2. #® R M) 2RLIZBDTHD, BRDI L TiRH 22, B

®2, M4, 5 IHERER (WAL BH, BSLUHEE  ARHIREBENE S CERER T, T DRE
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BRI E U WS A S iz, £z, HE
BRATATE, FIRRA LR UERRICE W TH
0.1~0.15 sec FREHRBSHNEET 2EENE SN
7z FHENSRE T T b AR 38 1 2 BIRRERT O 8 HE
MH NIz, ZDEEWR 0.05sec LFEbTFLT
Hote, IMATHEDMERZ, FHEIZK L THERRS
MENAT TOMRERES o7z,

3. N #E

FAME Acc OBFEEMIZ, 1) BBIEREZHRL
O, FHEERNTICEL 2k, 2 EARICERZ S
&, BRBRIGEWERER2RET 2 2 &, 3) fnkH
ZHIEIL, MMEMNERZM%SES 2L, D3 A
Holzo LML, 2) DOWTIZ EEEDOERERTIX
FHILIERIE SN BP0 T2, £, FHERGA
T, MHRARIC 36\ TEARRR O Z B L EiE 15 5
N, EBROBESIHAELIET 2 Z LR
720 e LT, IEHEEFEOBRIEFICEYT 2 R
X, 3D &z &3 L KR 0.55~0.62 sec, WHRAS
0.45sec LEERDI-D, HMAFIATRIC E T 2 BRI,
MEMTEED 7% 053~0.62sec TH o7z,

BEFE CRERIC (RAR) BRI

1. MRAELVICHE

BiE L E—HRIZDOWT, 1) #HIE Acc, 2) Ac-
commodo-Polyrecorder (Acc-PR, KOWA KK), B
£ 1 3) Infrared-Optometer (Inf-R-O, NIDEK-KK)
2B 5 FREEER, ME (B8R RRIREIEL, i
MET 21T o 72,

Iv.

L. BT 2EBRERLY, BADERAIC L 22
FHENEVHDEREL, RIE Acc DEBREMIZ
BWC, BHREDBRAREIZ20 W EE, 2RI
2D, 25D, BX UV 3DFIROAMIT) & LTz, ET2,
ERGHEDZER, AEEROFERIIFERICEL T
Toze

Acc-PR OHIZETIE, #AHRER bm, T HEE
& 2D, 25D WEKE L7z MEF 5sec T & DR
7 v TIRETIT Y, ZREEOTINE Ok T
SRR TRY YA A v F 2L, 5BORTOFY
T FHETES TR - R & L7,

%7z, Inf-R-O OEIE TIXFAE Acc LRI—DK
E S OHNBEE v, EAREE 5m, THHRE
i 50cm 2D), 40cm, BEL UV 33cm (3D) ZEEL
72o 10sec TEDRAT v 7IRE % 3 EFTY, (1) 2uH
SOGE T, BEU (2) RN (R, KIGEDS
BAR L2 2H) £ TOR/ERDz, ZhsDan
TEBICHATIC b 2 FHIERTE EHEL, BTo
HEHRAIC B CRRERGKR THTRFK S,

2. # B

#3, K6, TiEZzNZThOEICE T 2R KIG
(HAH) OB REZET LD ThH D, FEER,
HIEAFADWT BT HRIE Ace 3% HFEL,
Acc-PR 23R ENTEHHI S W 2 ERPE Db NIz,
7z, FERR9IC SET AR T ML HAE 5 0 B U CERR
RN R DR E S e,

3. I HE

SEDOFEE Acc FHEOSBEHE T 2 2 L2

x3 IEREEEOMMER - HhiE (BR)

(24~331%, 124)

sec
BRAM HOE B B 0222.0D 02<25D 0.2=3.0D
FrHR FAfE Accommodometer 0.44+0.06 0.53£0.09 0.570.10
FHER Accommodo-Polyrecorder 0.86+0.12 0.87+0.17
Jamils! Infrared-Optometer 0.61+0.12 0.65£0.09 0.69%0.15
iR SIE Accommodometer 0.45+0.04 0.46+0.05
[ELS Accommodo-Polyrecorder 0.74%0.10  0.80%0.12
SR T HOE % & 2.0=02D 25202D 3.0=02D
AR A PE Accommodometer 0.50£0.05 0.54+0.04 0.57+0.07
FHER Accommodo-Polyrecorder 1.06+0.24 1.08+0.24
FiR Infrared-Optometer 0.7840.17 0.65£0.15 0.73£0.11
AR SAfE Accommodometer 0.53+0.05 0.57+0.07
[GafiIss Accommodo-Polyrecorder 0.87+0.12 0.92+0.19
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1.2 ¢
1
A——
0.8 ——
z
= 0.6
i
% /__'—’
0.4
0.2
O el
2D 2.5D 3D
AR E

6 FREEIR (BAME) FE
—o—RAERIR, —8— AW,
—&— Acc-PR KR, —¢— Acc-PR T@hR,
—%—Inf-R-O KR

1.2 -
he—— 3
1
0.8
e 0 R
=
=
0.4
0.2
0 ]
2D 2.5D 3D
RIS
K7 FFEEEE () BER
——AERR, —8— fEMIR,

—a—Acc-PR KR, —¢— Acc-PR iR,
—x—Inf-R-O KR

Lo TR (FAR) BEEHRET 2 DT, HHME
FICIEWFEE W R 5, BRIE Acc THRIBE L % 2518

REDORE F2EF4LS

3.5
3 a
2.5 X
]
C
) X
B i
-!nﬂg
& 1.5
=
1 .3
X
0.5 &
0
20:%1X(8) 30m%fX.(6) 405 1X(5)
£ W

B8 WEIRFREFOFHE (B BER
XEASE Acc (BR)
B Acc-PR (ZE)
ASKPE Acc (GtifE)
X Acc-PR (i)

FHIEEMOYIN, ¥+ —7&8TH52, FITHERE
GRS EONTHBVEZRBO THLEWEEZ T X
W, LaL, 0.05sec ATOENZIRIZZEEREL TH<
DEERD S5,

T, 3EOBEIELEE CHKRMEEZFRFEICDWT
DHELZRMZ B, BEOLARIZ 25~3D (]
#£:3D, VDT % :25D &¥) LEESNB L
5, BREICHBONREL VB LD I OEEO
FERR D E B b B, BAE Acc kBWTIL, A
(A1R) Rk - SigRFRD & b R E 2EIR % L 0.5~0.6
sec TH 372, Acc-PR wBWTIE, FEHFMED 0.9
sec, MEEHMEDH 1l.lsec & 04~05sec &S5 FEHE
WCRERENE SN, ZOEDEULZERE LTE
Fonznlk, BAEHET 2RLEE Ry BT
ETOFRLE LW ZODORERICHEKT 2 HDT,
l1sec UFEWI RO CHEMORICEEE2H S HE
OFBHMEE Wb &2 2820w, Th@ 2z, HERS
RoYWnchizo T, MNEE LTLET 22 &k
AA[REC, TN E O 2D E L VWX LD,

T, FRL7 2 BEOFHEICAIE ST % D28 Inf-
R-O WX 2HETH B, ZOBRBRIHETHR
IR &4 L 7RI T D, HEMRETH 28
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FAEEMITZDOTIERV, WbiE, BN Akss
EFWIcLTd, ERU7: 288 IABHNICEE
72%)0)’(“35 Dy rt@i@ﬂ%&*& Lfb’%f:blo

V. BRFHCE T 2RE (B517) R

FERBEF B CHEALRE, 52w ER)
RENEEELVENS Z L BEREIVEHLE RS T
WaA, FIE Acc BD) WBWTH ZFDMEMANED
nz? (K8), &<z, Acc-PR 12 &k 2EHAITIE, 30
BAKBWTY 2sec Z I THASBE LY, K&
FERRRE DB D NS NI R L BEI N B,

VI. 8 b W I

AR TG b 5 b 2 BAHER & HIEE
WZDOWT, 3fE Acc 2FLREZIZBIT 2 EBER
EERBI LI, Wb, BEREOERERTHDOTDH
208, HANEEIZOWTOMERZINTLR,
%7z, AE Acc DFEBRI»ob0D, EEDK
BRI NBETIREBES k572, LL, BF
ROBMEGED SR CHRIEI L, FIMRR 2%
T 5T, REEEEIET 2 ECERAICIERIC

FEERAEL L THETE 2L E 2 2,

AFEEBEORAEIC O T IR E Vv, INFEAREK
(NIDEK-KK) 128 C#HEEERL W,

X 223

1) Duke-Elder S: System of Ophthalmology VII, The
Foundations of Ophthalmology, Henry Kimpton, Lon-
don, 1962.

2) Duke-Elder S: System of Ophthalmology V, Ophthal-
mic Optics & Refraction, Henry Kimpton, London,
1970.

3) fnEEEE—ER  FAEiOEHE & AFE. NANO OPHTHAL-
MOLOGY Nob5, 5-7, HARIRENER KK, #HE,
1993.

4) DNEERE—ER C AR L 2 OBREEME. HIRSEE 98
1238-1255, 1994.

5) JNEEEE—RR : FHENCBE T 2 BRRAIRTSE. Rk 6 SERERIEDT
REHEHE-— B (B) RKEHEE WiriEss
05454474), 1995.

6) TARIERE, EfE=, FEELE  FASEEORE VI 7
V=R — MEDOEBIEICDOWT, RIS 14: 257, 1963.

7) KREEFIFD : SEMGAHRCBE Y 2 RF%E. HERSEE 71: 276-285,
1967.
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2 =]
e R.

BHORE H20EH 45

TAZT A FilE L TOERBEFIHR

B R AT
SR (BUEEIRED

I. & C & (=

IF VTV L BETBEFMOLZEME B
BTS2 PSR CIIZIZHEI L TR D, B
ETH, kBT, ZOFMIEFEBLET
WMOEFRICH2 ETFRTES, LrL, ZOFMOE
Bz, EANCEREYa Y 7 MRk o TS
BIBIERIIRES Z LT E BEFIOEER BB L
TRERZNZ2FMTH2 I Lo, BESHEOTH
% - REHOREM, ZEWEBPRD 55 DIFLEKE W
Zbo BIZ, FLALDBEER, EVBEFMREZD
5l EICEoTIRER VY 7 PV A RFER LW
TTLRTORBRIEEG LD EFLELTWED
THY, TOE,LSVZIE, BITBEFMIEROR
BT Ry, BEEOMFLERICENLZITIGZ S
NLpEnD, POTIRBIENSERLIZZ LD
[7A=T 4 DFMle s EamEb>THBY, EET
Kb L TCOHFES - L EPMUOIRBIFAM & 13RI I
BroTwbdnz ko,

EHF, 198F4A»5 VISX fx v < r—
#'— STAR & 0¥ Smooth Scan S, Z AW TEH
BEFM 2T TE2D, I TRELZOREBRLE
FlaERC, SHBFEEL TV TH3 ) REEED—
SEELT, BIFBEFREEDL DRI »%2E
2T HIz\,

II. HFEDEERL EG| L BERBEL S

19984 4 H~19994 8 A & CWEEDTo o F v
< V—¥—IZ & % @I IEF T IE photorefractive
keratectomy (LA PRK) 626 R, laser-assisted
keratomileusis in situ (LL'F LASIK) 734 R TH -

720 PRK FEGIOF#IF1T~T708% (F8 33.9 %), #fidl
DOIREERIZ —0.5~—18.0D (F¥—4.94D), MHHEE
$i3+0.0~—65D (F#Y—4.51D) TH-o72, LASIK
TEGI DR 3 17~615% (FH 34.5 5%), fiTAT OERTE B 4L
13—0.0~—16.5 D —4.51 D), FAEEHIZ 0.0~
—6.75D (P —1.24D) TH Y, WEEDMRIT —F 1%
FIEFEICTH - 72,
MEPEUERE L RETOBERER2 A3 &,
PRK (5 1) CHEEBENFEESED 05D LN
LDIFIY, FBEHKELLOD LLRD B DiFH
95% TH o720 LASIK (F£2) Tk PRK LH#KL T
BERBERS<, BERBEX05D NI 5%, 5
ERE+1OD LNOBEREIINSY THY, ft
DL L VIBERIZE EL TWBIY,

LirL, RIZHFMTh2LUE, 100% OBIERKE

%1 PRK DOBIEREE
%

+05D BIN  £1.0D LIAN

<-30D 93.8 96.6
—-30D< =-6.0D 89.9 94.9
—60D< =-90D 86.6 93.3
—9.0D< 84.9 92.5
%2 LASIK OBIERE

%

+05D MW  +1.0D W
<-30D 98.3 99.2
—30D< =£-6.0D 97.3 98.7
—60D< =£-90D 90.8 94.2
—9.0D< 90.6 96.2

BIRIFERIE © 723-0051 ZJRAER 6-7-13 SRR BT

(ER124: 1 A13H323)

Reprint to: Toshiyuki Ochi  Ochi Eye Clinic
6-7-13 Miyaura, Mihara 723-0051, Japan
(Received and accepted January 13, 2000)



200044 A

285 I EIIAARETH Y, %7 [foot pedal #fE=
V= —DRE ] TEboTh, [V—V—BE=H%
BRBIERNR] TlRnwens 2L RFEHL Tsrhild
BoRV, REFEBERERE 2013, =Fv <
V——IENREELEEEEE D 5T E T LWk
BREFMTH L Z LEmER RV, —H, BILE
EEARERIRY 1009% \E2F 272912, iz,
1 S T COFMREEE b b, BEMEERIEICEH
LTw3ZE
2. firEE L OME D nomogram % b DLENH D,
ZDIzDIIFL  OFEGI #5 L RITHEE 2 b &
WwZ ok
3. INRTDEENHRE T 2b T TldRw I & 27EH
L, BFMiz & IRAEDOTREESH 2 Z L %
BHEIIBL L
NEREING, LIedS->C, BITBEFM2T> £T
ROEER I LT, IREREROA L &% b - IR
BIESHCERTAEE LTITOINRETHD, EH%E
HRE L7ATAEHEHEL TR RS RV EEWI T
B IR

III. FBIEREETBEARY 100% (AED 3
=&z (E

1. SEMET TOFMRBRELEYL L, EMERE
BB LTVWB L

BT BEFMOBEARNLEFIELZEICRT, V—
P-REdarva—sHET cCHEHNThN S
0, FREIMEOREIC Lo T3 EnoTh
BE TIZR WV,

EEIZ, WMHFOHEBZIIZ002% EEF 73—
VEROWTWS, fiiEEL LV EESEZIER S
», A EFEEOREEDO R WIEE AR ERY
NETH 29, PRK BT AR O HEE 5
VIOBIEL 2208, T2 TORA > MIAE LK *5E
2IWREL Bowman BR2EHEI® LI LXh2, &
HiX, Ho6»rLOVv—HF itk b~ —F v B AT
VW, FIEELRTVIRRBIC o A ER R R N—F v

£3 EIBEFMOEFHFTIE
PRK - HEHE
R S
SFATHER
b Ra S A
microkeratome DIEE

AR flap ORBRA(E

LASIK -

T A=T 4 F e L COREIFTBIET - BEFAT

THRBRNCHBET 2 FIERIFA TRV TE 2, LHIIZ
V- WABELERHEETE 20 0EET, FEEREN
BOUSBERECRREVEC DML D 5720, fif
Bk oTid~—F v JREROBBIKE L b 2 T
TGty dH% (AFEH : PRK & PTK Of
BA R, 199FGRIRRIFESY Y RY Y 4), &
NHRERICH]| > 7e—D DB TH 2,

FRHORME LB ERECHET 2, AREKE
Zarybu—3 5 EEONY TEEEDTHE LI REE
TiE, RREIOREE & b ICABEEDEKREKITRE <
ZL, =F¥ <L —¥—0D ablation $IENEH T
%, $ROBHEHEOEAEN LFE T I ablation
PERIET URBRICEBE:E 2D, SKKRBIMETT
i ablation ZNE T LG ROV ICEFEIE & %
29 LIetio TTFHREZ BT 272013 ERHIEE
BOBER W IZHEP ORELATI IR O# -
25,

FifieMzBL TORKDRA > b ZHEE 25 )
YT THD, ERME N Do Ty v
ERBLZNSH—RUIRE2155 Z L1k > THRE
TNRF LERORE LRI RIT R S 20,

LASIK FrizERIICIZ, PRK FANCHE L % 23,
advance 7% /513 microkeratome DHRE & AIE flap
DEIETH %, Microkeratome IWERK S 3 Z &
i, LicRe - FERICAE flap SERTE 2L
WHZEWDEDL, ENAE flap DBRIEICBWT
i, V=Y —BERBICWICAIE flap 2 IEE ZIREE
WRIT»EWD Z ENEREN S, Microkeratome
BE{ER D saw mark X free cap OF4E, H 20T
AME flap OF° flap TORBMEY & o - &6HE
EZ DI DD TIFMOTEICES S, Zhs D
RIMTEPBEMSETFIMNcE ML Z  OESZEER T
EFERRICEICRIETE 2 EEZTELTZ R,

MRTE DD L TCORBHEAINRZEL 222 b o
[FMOEI] LS5, PRK TIREKRIIEIZIZIZ
1009% T®H D, LASIK TIXEKIIED# I 100% mi-
crokeratome & M flap DRIEIKEL T3 L
WZ kI, UL, FRLILBIREIDELN D NE
2, 1ZFIE100% = F ¥~ Vv —Y—0DRBREBEICH
HoTHY, TF ¥V —F—DRENERAES & H
TORMEOEETHD I LERNTIE R BTV,

2. ZCDEHIEREERL, HiiEMHB D nomogram

HEbDOZL

BIEEFMROR Y — MEERD SEWEERENE

s LEHFL Cldi s kv, EFEBEAERTTE
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B D nomogram T % & TIIFHEI & BRI
ERHDIEERBINRETH D,

K1k, ERZEEZEE L7 PRK O, ffigEEMUE
RE L 7-BF ST O regression a2l BIERE A
ANZRLI: b DTH B, FMiEFHIAL 721998F 4 A
ToTERIC BT, MiFEUERE L 7R CIE
BHTHo72bDIF 54.2%, BIEEZED 5\ (3 regres-
sion D7zHW—05D ATOEIFTE L THELLD
DiF 28.8%, —0.75~—1.0D DOEHIF 13.6%, —1.25
D DI EDREHIL34% ThHoiz, 5 ALAEDIESIC B
WTIEHTH 72 b DI, 5 H-69.4%, 6 A —72.2%,
7TH—-79.1%, 8 H—80.7%, 9 H—83.9%, 10—
84.0% LR BERBENHE EL TWEDHBLH» 5,

IF YUY —EEBICAREEDSED X S R
Wa &> THBL T, EIFHMBRED L S TE
MURBRIPHES L2 VBETL TV D EWS A
WL TEEIIREBRTH Y, MBREER CIREXD
B - SIROEEU: SEFNCE U CERTHE 2
DIREE 2%\ olz, LoL, EFIOEAERIC
o T, MEAEPEEOIBF L o BERE2E
T3 BAREMED B BIEFNCH L CHIG 2 AL T
BIZborb s TRBERESH L TW 201, AiEl
BIFROBIFIGCTEDL S WOBERTIERER S
D, Flp  HRNC & o TREER KT 2 L8085 2
B, R2EDE S RMBAROHTEIC L > CURETE R
ESVDLZIEBNTEENENS, ZFEEMB D nomo-
gram CEBEHEBPRLICHEIISN TV BREE
Z6h5b,

LASIK i3, AP flap 2/Ek T2 L w5 AT
PRK & B L T high-risk TH D, L7255,
LASIK #1752 & LT% PRK B3Z0ERIcH 3 2
CERREVRY, TFYR VPl L ZAEOKRG
WERR EARA OS2 % 5 LL [, PRK OBIERLE®
WA DEA, HEREZOMCEEEL T2
LASIK TOIEHANPHR#EE 22 DIIYUARTHZ S, ¥
12 PRK THESL & 172 nomogram & fli & B 0
know-how % LASIK WGH X, FI#»5EHW
BIERBENE S0 2 OB BRICHEE S 2o,

213, ERZEHEEL L7 LASIK OffiedELL
EREAL 7R TOBIERE %, LASIK 25 L7
19981 AR R LI b DTH B, 118 DEH
TRENIZERTHo7 b D1x89.0% &, ¥IHD
PRK LHELTHEWBERENE S, 12
[, FRELAHREE OELROELNC b FIGE LA L 72
bbb od, ERTHo7dDIE 86.6~95.8% &

WHORE H20BH 45

4R 58 68 7R 8H 9A 10R8
M1 PRK fEFIABIEIERE DZ L
C: +~nc, s (5D,
. ~—1.0 D, mammess . ~—1.25 D~

i |
11A 12 18 2R 3R 4R 5A 6A 7R 8A

2 LASIK fEGIARBIEREDZL
. +~nc, nmem . ~—(05D,
vt . ~— 1.0 D, s | ~—1.25 D~

BUBEREZ#FL VS, BEHEZEDH 201
under correction D7z 2, HIKHIZ—1.25D LI E
DEFTTEE LIz D%, FIHDILE OREHIT 4.0%
ERRLWAY, FNLEEL 2.9% MUT L EWFEHEE
e EE>TWwiz, PRK TO#ER & nomogram %
EnT itk o>T LASIK TOXELBIREE
BEohlzbDEEZ OGNS,

IF YV —F—EE IR TRELERRSETH
%0 0 RIEGFTOEECRAE - REICHEET 2080
Hb, BEZEETT, —EOERE-BENERI A,
L7283 TERENEOLIEHBIERE CZMNLE L 5 A6
WrHs, A—BETHh-> TCHEBED I itk > TR
HEEPET2A0EHD, BCBEED
version-up I & o CHEEENRE L 2 AJFEESH 2,
312, 73BEic 2 54 L LT Smooth Scan S, % &
A HifT L7z LASIK O ARIBERE 2 =T, &KET
fE37 L7z LASIK-nomogram % FIv>T19994 6 B
1To7 LASIK TIEfRE L TEELR D DX 50.0%
WiEE D, 125D L EOREFT B E-7 b DI
111% LR TE 2R 2P o1, Bl - BEO
EH, EEO v ENERIIRBL TWS EBEbh
%, ZDFERZEIZ nomogram EHINICHET B
EWE-T, THUBDEFATER:E LTEELRS
DX 89.3~96.9% LHED W BIER/EIE S NIz,
IFYIV—Y—EBEZD D OIERHRBIEE b
nix, #iE{E~ O nomogram %FETT 2 & & I3 EhEK
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3 Smooth Scan S, 2 SHEDBIEFEE
—7:. +~nc, menmm . ~—(05D,
v - ~—1.0 D, #5858 | ~—125 D~

et

SRLAOD | sz fl| meceenne: 7 | BASSYA £

Al EH 38 7H 238 1B 34R 64A

4 PRK JEFIORIRE ST DR
~0.1, @z ().2~0.5,
esmammen © ().6~0.9, 1 1.0~

vemearey |

HAS TR REEN T &, MED nomogram #fff
BOTFRIEITNCKBT 2 Z EXARETH 2 5, FEH%
FEAERTHEMAL O nomogram ZFELT 2 Z LA
BORERE LS D ORI L 225, Z0H
Bcdzdyr~v -9y -HEBRRIEVEFEES2E
TEMBERDH DI LTI ETHR,

3. TRTOEENBETI LU TRAVIEER
ML, BFENAEED-ZRLBOTEEEHL H 3
EERBHEICBE(IL

1) #HER% %L

IV —F— i X2 BEABEFMCBL T,

TRTARE D EHTEDEERZE « v —F — DFBIERZE I
LB E/BEPEBEDHVES L, PRK T FHL
7% o7z regression B I B Tk H H B, LASIK
T regression e ZWVHLIFTIERWL, Fick
EARDOFEE I & > THRIFRIPTRR & 72 2 TREME b B
Bip

PRK &8 & 8 LASIK O#RIRH T O BFRE Ay %

A5 L, PRK (K4) @B TFTEHI 1.0 I EO#E
IRBEIBESNT-DDIF16%, 0L1LUTODHDIE
21.49, 0.2~05D b D12 62.7% &, KZEHH 0.5 L4
TORBHEIC L o7, itk 3 HELKE, ABL
ROBECHEs THRIBETEEEL, ME7AECIR
82.6% THIRHI 1O EDBESh, Mkl ATK
92.3% 28 1.0 L LOBRRHR T 2 EE T X2y LU

7 A =7 4 FilF & LCOBIHEEEA - AT

2R 3H 7H 238 1B 348 648

5 LASIK fEGIDRIRE ] O R
s | ~(.1, v © ().2~0.5,
sevsmmmmnean - 0.6~0.9, C__1:1.0~

91.1%

91.1% L

78.5%

6 PRK FHMiO#IPRIL
W :~06, B:07~09, (J:1.0~

FHRN 91.4%
MERN 93.2% L
BN 84.1%

7 LASIK FiiORITREL
@ . ~0.6, 1 0.7~09, [OJ: 1.0~

%327 BTHRIEEI0LILUTOD DX 05%, 0.2~0.5
Db DIE37%, 0.6~09 Db DIX65%, FEIZTiEL6
AATROIUTOS DIX0.7%, 02~05DH DI
5.8%, 0.6~0.9 Db DX 7.7% &, itk 14 A28
BRIRR S DR T % £ CIHEFIEMNL TWwW3, ZOE
A regression DFEAITME S0,

LASIK (K 5) TIxFMiZ H iz 97.0% »EIRES 1.0
PlEWEELTHY, PRK &HEL THREIICEID
WAEMER A STz, MREBI L 2 RELRNOE
BiixA SN nd, itk s ADKES THIRERES
0.2~05 Db DIF 1.0%, 0.6~0.9 Db DX 2.0% &,
RREIDETZE LD DB THICED Tz,

2) Tyr—AEBER»S

PRK, LASIK WIhOFHEEERT 2L LTH,
BEOEET 2HRIGERRATOATHH TE2HD
Tid7% v, M6, 712 PRK 5% i LASIK %23 1F
B, MATOBRBTEIBEFMC L o TEDE
B THIREIMNEET 2 E FRL Twieh (FEEA
73), MEPERBL IR TEDOREDORIER &
I T30 EIER)), BHEEELTESOHR
RENIZEOBRETHZ LR T 5 (BRENEETT)

—131—



FA8@E ) FEFEBY  FHEBNCESELD
PRK
LASIK
mEETh
8§ FHLEEHEEOSNLTWEN?
EHICHE
PRK 53.5%
I 1 T
LASIK 54.3%

9 FrROWMEE?

EREELT v —MERETRT, PRK (M6) T
91.1% WERIRRAI LOLLFICEET 2 L FEH 20 id
L Tz, MBRERRI0 10 L E2EETE .
bDI3911% T, BRIBEITOBUED & ANITEEZD
MRTOERZIFIFWHIZLTWBEEWE B, LaL, &
HRRAOE» S A5 L, 1.0 EOBIRRINH 3
ERLTW3HDIRT8E% I E EFEoT Wiz,
LASIK (1 7) T, 91.4% 25 1.0 L FOBEEEI%F
HHFEL Tl l, 93.2% 28 1.0 EEwn
BEOTEE LR 2 RITER 2B 2b 5T,
BEET LOUEOBIRENNH 2 LB TWV5 S
DIF 84.1% 2k EF 5Tl
[FHRLAETZESNTL S 0] EOBWICHs
LEIZFEREK B IWRT, [THEBY ] HEWIFIF
FFEEBD | LEELED DI, PRK Tk 82.7%,
LASIK Ti3 84.8% T®H-7z, — 7%, PRK, LASIK
EBWTERY [FREADCES W] HBwi [H
Fixzdnl LEELTWS, 90% ML ER 1.0 E0E
RELZ2EEBEL TV 2RIz b, [FTERTK
Eow] H2wix [HFRTh] EOEZRH»RED
HoNTe I i, BITOEAE L BEOBREREI
ERDDF v TBHBIERNI pobiLL S,
BITBEFMc T 2MaE (M9) 245k, [FE
BICHE] 20k [HRE] LomEZEE, PRK Tk
92.8%, LASIK Tl 91.3% ThHot, EEEDOE
R BHAD M SIEE » regression DFEESEE - BIEFE
EDOE&»5, LASIK 0F» PRK XV iEEERS
WEFEL TO R RNEEL o T, BEDFEM

REORE F20EFL5

N RO S hOFH
SBT. = =
o BOTHor

BELE RITK \
a ERIK LY

BCAH BRI

47% EADRZAHIC IR
EhHD =

B0 [T~ D TR OBEHA

ko TRIFEBRIBHII #EBTE 2 L 0w BERICE
L CHFMMCERA 258118, Fat L CEE 0 EiRE
2HLGEVD Y, EFIEERDICONT, M2 [JH
FRBIEFMCN T 2HEE] METL T L AREED
HDHEEZTBIRIETESR N,

[ b 2 i [ TR OEAER (K
10) 242 LBRNPSOERICE 2 HONEL, HO
BEREC L > TRESFRFENIEE TV
Lo T, BRECTEE LD LOBTD iz, Fir
BIGEZDVE2ERPEELZEMCBZFCETRL, +
B4 T7r—LRarey b EBTEREToT
b, I o EROFIRLEE DN EE I E Kk
TEHIEERETILERDHD ENZ D,

3) BHFMoOWT

FMBROBRRNCBHTLOIHEE L TR wEHIC
XU CEENICEERTE % k1%, regression I X
LZHIMET B2 WITEFFEIWX T % enhancement
ThH»5,

PRK Fffit2D enhancement 1Z¥R7E £ Tz 101 iR
BERL TWw3, ZHid PRK 626 ARD 16.19% 12 FEY4
L, —RERKCHZ LW, EFEMIT2ELTLDY
Z5TiEB v, BFME2RE LKA TORAER
X —0.25~—45D(F¥—1.64D), FIFEEHIFZ—0.0~
—15D(¥¥—0.35D), BIREIIX0.1~1.0 Tho 7z
D, IZEALEIZ0TUEDHERBERIZHEL Tz, &
EORENENIEBRORNHE L V{EVWHEELE
{, Elzy, WoltAR 12 EOBIEH T 2EEL %
2 5 regression %4 U 7235 E& 12 13 5% D mental
damage BHEGL FIcKkEL, BFN2FET 3 E
FIN% e 2DIFLUKRENZ LD,

LASIK D&%, 734 B0 LASIK MufTH, 1308
(1.6%) @ enhancement ZEERL T\ 3%, BREEK
13—0.25~—1.25D (¥ #—-0.69D), M F £ &
—0.0~—1.0D (FH—021D) THo7z, HEIRHEIIZ
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%4 Enhancement JEf & iR IR

PRK-PRK ( 5HR) SEARAEN PR AEE A
PRK-LASIK (96R) EHER BIERE
X % over correction
5 IERICEIT URE
LASIK-PRK ( 18R) MTARARN W R AE T
LASIK-F#5# (120R) IEHE: 5B IER

X £ over correction
o 5 IERICBIT UEE

04~1.0T, BEAEDBOTULORBHRAOEHEL T
W7z, Enhancement #1795 & LT, HFifcs
WTHBERBEE Y, TabbEINBEEROTFHE
PEEMREN b, ToRREsE - BEEEN, Thbb
R BT OLE L RN OFEN tnwl b, %
HERTILENDLIEEWIETHRY, Tl
enhancement DREFIF & it O R IrZEAL DIEM %2 7=
L7z PRK 5% \ix LASIK #1Z PRK T enhan-
cement U 7z CId A& EEENC BT8R L,
FHREEOBRENAONZERLI Do, LK
PRK #I12HE PRK %21To7/-EMITIE, ALK
EH RG> THEBRDEL »OoMENE <, AEE
B LS L CHBMSRECH 5 1o FAEL» S
A L OB AR Sbh, ZNDERIIC en-
hancement £\ FERHRANCIRT 2 RRATH % &
Zzohiz, PRK 0D LASIK TR TFHIEEL 1ZIZ—
L, ®% over correction »»SRZ ICERICETL
ZE LTz, AR flap OB HEEIC & % enhancement
EITOEE Uitk 2 4 B DB HETT L,
EWEEBENE Sz, La»L, #IE LASIK %0
RFEEE L & b ICAE flap OFBFHEEZRE 2D
<, Leddo €, KRS U IERI T 7 2 A
& flap Z/ERE L T enhancement 3 2 A[EEMEAH W
ETETE 3,

11 # [@ PRK % @ enhancement ¥ X %
LASIK #® enhancement 12 &k 2B ERBEZ R T,
MEE D INY %22 2 2BERBET, FIFHEDOWL
BRNIMES NIz,

IV. BIMBEFHKICETI2ERR

PRK & % i3 LASIK oK ARIRE S I3 flh DX
BRICEED, 2 CREREERIER» SEEL DI
E 2 1 BITBEFMC BT 2 EEEEZBRT A0,

1. 100% DFMTE 4w

EYTBIEFMIE, FHThsLE, 100% e FHEE

T A= 4 F e L COBIFTBIEF - BEEFAT

PRK LASIK

11 Enhancement £ OB IERE
1. +~nc, =emse . ~—(05D,
s . ~—1.0 D, e m=1.25 D

o

ThH2 EHMETELRVORYUARTH S, LT,
LWHEiHEE LTARIZ D F VY~ L0 —F — 3 BE &
NThILIVEDREL L1k, FHRIICIRERIC &0
kO REERHObNE Y, BRFBLED LS CELT
20, FiieEZURBEOLBEREDL S CEDLS T
WL IOV, BRIVFEDOEKIERED> S8 ERT
LM, DED Ty V=Y —IZ &k BTG
EFME [FITHEBRE2E VR LD RS TFHITE
ROFHTEITY | Z ik S, JEITEIEFmC
BELIRBIER, ZOEARAEZTRINETDH S, BF
D L WRAIDOFMIIS T 2 7L % & DDIFHART,
IR L TRLIRRIER, 100% Tldawaifkie
ToaEER DL L - BEORBOERL NV TTF
HATRE R EEERKT £ 5 BFMRFR T Tuwuin s
&, ZEET LM,

2. BE#HEAN12H»ER

JBITBEFMOENLFMTD 25 E 5 I3 A&
WEEBVFHOT 2METH 5, BEEIFME2ZD
ZZEWREoTRERCI VI 7PV A ELEE LR
WIRIRT ) 2 #15 L, FIMORFERO B WAEFESE
ATWEDTH>T, HEEFLORERREEREIC
D W2 B O E D EIT RS IETM O FHl 2 HE 5
2EnoThin, Lal, BHEICESTORLEHS
R THOEEZRRR I TH S 5, BEF 12U LED
IR 2 HEE L TiE U THRMTDETh L 7z &g
2DTH->T, L.ODBERBRNTREIHFFM2RES 2
BENDLZDOLHETH 5, [HRIRTEERLFF LI
%07 TH4] WS ATOEKR 2 FHE®E D 2 Z 1T
WMo T sxv, BEOERICIERSZW L2
FRELTBLDLELD 3,

3. under correction %#(¥ 3

B\ over correction 7% % X S ICBIEE % RE
TRETH D, RELaY 7 b XEenS5HIIMHE
BIREEZRAOCE L BEOREN S HEIERIFRET
HWODEETH->C, FENOHHANIC DI E
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EERFZAEFZITEAER Y, 20O EIIPEER
BBV THRAMET, L OBEIIHRSEL LNEL
5 EeBbv, L AERRKFCRERPa VS 7
P AEBBEELEWTT DRIt 2 I D REREE
EEZT0n3,

4. Enhancement RIRETH 3 Z &

FHIZK L T regression » 5 WIZ{EHBEE 572
LA THHBRNAES BB ESTRETH S 2 & %,
FHiaT0» o BECHAABEL TBLNETH2 I,
100% OBIERETIE R W EMBL TV TH, regres-
sion ® 2 WIHEBIEIWC &> TEZEDZ T % mental
damage FFEHL ek & <, [k, FZT0.] &
WIREZ L BT, BHOERICATEER IR D I
T %729 121% enhancement b R WL F 5
PICTHIENEET, IO ENEELOMICEE
BREEL—BOLELEbN 3,

V. &8 w 2 I

A TOBEITBEFMOBEEE > <, BBEICS
WTHIEWIER, BIFBEFMSE L WIEREZED—
SEZRS I ERRGCEBRTE S, BITBIETMN
&, BRI REFLHN AT 2ERRCHLTTS
FMTHLLUE, BWBIERE & BIFSHRIEE 0

BEORY H205545
BRERINDIDIIYART, BHEZEHFLa 7 b
VIR EFERLEWTT O OBIRRET 2ES L
WEFLELTWBEDTH->T, TDEMSWVZIFER
BIEFMBIRERDORBIFMERZY [T A=T 1 DF
Wl Thdrewnz ko, ERHFETOIF YL —F—
FMREVEERE L Z2ERHILL Tw 3, 5%
HICREER LIERI R R AER, BEOHRFEERIzV
WIRZ WP ICHEER EFondamrbnd 2 &8, B
HOD return LEINZOENY, BITEEERIS TS
FCBAI SN REOETH S L Bbh 3,

X 29
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Quantitative Analysis of Corneal Fluorescein Staining
Using Computer Assisted System

—Image Analysis Program—

Minoru Kitazawa, Masahiro Mitsui, Yutaka Iwasaki and Mitsuru Sawa
Department of Ophthalmology, Nihon University School of Medicine

NR=YFRAYE2—F T+ PRy FSUTERVT, ABT7LF LB CLBEOERERE
T3LXFLEMERL -, BBFFA I Ea1—4% Tl Operating System (2 Windows 95 &{FER L, A
FRE%#FY 7 b @ Optimas Ver. 5.2 CHVWT2 20 42MBALTERSOSSLEER L. BED
ZhF LS rEEINA-FEEER, XYy FSCFICX PORBEEEKERS 90 (CHREBEL, #xa
NETFCINAAZIZTRE L MY SAAEBRIE VL S7/2A 8bit gray scale [ZZEHL %I, BFE
SN-FELE S EICEOERFEBREL, HOHUHETHBEICTERD - 1ERY Y OEHEL S,
TLhF Lt CEBEBEOEBEER L, FXFTLE, 7iFL s rfBan-ABOEES
R, OREICEHETSE, AEBESMOEELAET3HEL LTEBTHRIEELLNT,

(REORE  20: 135140, 1999)

F—T7—F:ABEEEE, JoFLESRE, ERBENR, VIEYIT
The purpose of this study is to develop an analysis program for determining a corneal
fluorescein staining image obtained by a newly modified photo-slit-lamp microscope. Mi-
crosoft Windows 95 was used for an operating system of the computer for the analysis. The
program of the image analysis was produced by using the macro program of Optimas Version
5.2 of the general-purpose image softwave. The modified photo-slit-lamp microscope was
installed with two flash bulbs and digital camera. The fluorescein staining image was proces-
sed in 8 bit gray scale. Then, the number of the pixel elements which exceed the determined
threshold set up was detected by the computer system. The area of the corneal fluorescein
staining was calculated using the detected number of the pixels and magnification scale. The
area of the corneal fluorescein staining could be determined very easily and rapidly by this
system. It is considered that the system is applicable in clinical field and is useful to evaluate
corneal surface defects. (Jpn J Vis Sci 20: 135—140, 1999)

Key Words: Corneal Disorder, Fluorescein Staining, Quantitative Analysis, Software
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BEOBEDEES Z DEE OB IXHER HED T
BEELBEEND B, EANT I OBEEIALO MR ERE
DEALRA YTy 7 AELTRZT, ZDOEBDEE
FEOHEWHEIT TS, LrLERTE, 2hsd
FrREZE L EMOEHNZHWNCES &£ 2 505K
&S KBIEZICEZ LY, AEEEORKITR D%
PCHEBERHET 2 HEE DV TR, BX DEBRDE
KM C B 2 KBENFTMAEE L TkRR LT
EUOSBE SN TV B, BRIIZALGHALES
FEROVEPEIINTWEY, Z I THLIX, A
EERMAOTMIIIAS BuonTWwaAE 7 VLV E
4 gk (T 7043 af) OB ERENT
FIHRZ DWW T O EITo 72,

I. % =

1. S R5F LR

KY AT LE, SEOENY AT L% HIICBEFEL
7eR 1 WRTRER LERIBITY XA 7 A1 & > THEK
ENTW3, HRERIEFYO Z & {IRAT 15cm T
A AEF I 90° OFEEZIIC T2 AA»SD A bR
WEALTYINARATEZBSSE74 AV I
HEEPORY, INVIREEEES DI, X baR
BT FI 45 —7 4 vy —2fHAHAAR, 7+ b
AV NZ ARV T 7 4V —FHAIAENT
W3, FYINHXF (Nikon-FUJIXE2) ic&->T
BEINFERE, M1l oRTIEFCLEENS, &
E £ L7z PC CARD iF Nikon #:#! EC-15 T,
ZDFEF 15MB ThH2, BESALEEEIY A X
1,280 1,000 pixels, RGB 8bit T, TIFF (Tagged
Image File Format) RO THRELZEE, 1 EEREY

F1 N—F7 7 OEK
EYATAMERALIN—FT =27 —H&

MHBRAT BRI & IR

HHBRAT SRR Nikon PHOT SLIT LAMP FS-3
NWYT T4 F— agyy Fv7v74MF— No. 15
Z bR Nikon SPEEDLIGHT SB-23%X2 &

IFYA I =T 4 NG —

FOINVARAT
a2 a2—%

EgREEHIY2—45  Apple POWER MAC R8100/100AV

KR T 4+ A7 7 &4 TAHITI-3000

PC CARD K Z 4 7 Nikon ED-10

7= BEAI VY 2—4% HZ BREZZA R5166MA

HASNK TH74V5—
Nikon-FUJIX E2

BRHEORE H20E8H 45

Nikon PHOT SLIT LAMP FS-3(KARRKT SR EK)

Nikon—-FUJIX E2(F LRI A A7)

Nikon EC-15 (PC-CARD)

Apple POWER MAC 8100/100AV (& AV E1—%)

H % BREZZA5166MA + OPTIMAS Ver. 5.2(f##T O E1—5+ iV TH)

M1 A¥RATLORERE
Y AT LB T BEERN—F 7 = THEEOFHR

2O OBERAEY) - A X 2511KB THD, 1
#d PC CARD IZ1x#7 5 DR —RERNIZ RAFH]
BTHd, BEMAI>E2—% D CPU (Central
Processing Unit) 1& Power PC 601 T, RAM (Ran-
dom Access Memory) F&i& 80 MB Th %, EiC
BEHIY 22— R T2 ERD IO ITHHK
74 X7 (TAHITI-3000 : 1.2 GB 7 K& #&) %%
FL, BERT 1+ A7 1847z 0 #9500 OEHRT —5
ERETZILDARETH S, REMIYEa -5
ERaNERT —51%, BLECIHU TR 5 U
FAarvEa—y TRl

2. EEENRTOT I LDER

R > E2—% @ CPU I3 Pentium 166 MHz
THYH, RAM F&13 16 MB T, Operating System
12 1% Microsoft Windows 95 % f#F L 7z (BREZZA
5166 MA HZHE), %/, T 0 7413, BHE
EOoBVWHEEGENROWNAY 7 v ThH 5 OPTIMAS
Ver.5.2 (Optimas #3) 2HL, SEODY AT LD
7OOBERTO I L%, w7 uEFALTHIEL,,
3. EEFEDRE

KV AT ATIZIEZ VYD) OEREEEERE) %
FEFEBEI TRY, INEEFTOBOEROBERD
SEROTHEEPEL LEEEE Lz, BARICE, H
ATLZEHR 1HFRD / FRA2H, EAAMZThZhARS X
TAZEVEEL, INEENICAHVSY 7 by
DFHAIBEARE R AV TR A A2 2 3 BT D W T
1mm L7720 DY 7 2 )VEES REHEILFEH ZKD
Joo ZFLTEZENZTNOFHHIE . EWCFRED 1 mm*%
ERL, ThEZDE7vVBIZ L DERLI,

II1. #% -]

1. Y77 nss5Lom7a—Fv—F
M2k L7075 .07 a0—F v— b &R
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L, ATz Dk~ 2,

@ image open: {7 —% 2 S0 S 5 Az
FAHdL, COBOEBRERIZEE LT TIFF BX
%721 JPEG (Joint Photographic Expert Group)®®
oA EBEEMER L 7,

@ 8bit gray scale ~DEGHEER . FYILH A
7 THREINIEGIZRGB 8 bit Th 225, ZDEE
ZAEROFTEERE & LT 8 bit gray scale 12 BEifHZ
%o ZOBEICL - T, EROZERIZ 256 BRSO H
BOBTRIC L > TRBIEN DB Z Lzt b,

® y#IE (1.75) @image OET : 707 T AT
road L7zERT —% R2EELICERTBE, Z20%
ECIREE?E S CEHEHOHBISPPRE L 25 &
N5, yRIERITWERT 3,
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A New Spectacle-Mounted Optical Aid

Ayumi Fukazawa, Kazushige Sado, Atsushi Kanai and Kunio Fukuda*
Department of Ophthalmology, Juntendo University School of Medicine and
*Asahi Chemical Aime Co, Ltd
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Optical aids help to improve vision in low-vision patients. We examined the efficacy of
low-vision lenses that were mounted on conventional spectacles. The lens power ranged from
8 to 40 D. These lenses are light, unnoticeable, and relatively easy to prescribe. Since the
ocular function of low-vision patients is varied, not all patients can be treated with the lenses.
However, their attachment to spectacles leaves both hands free, and provides a relatively wide
range of magnification power. Thus, these lenses appear to be useful as an optical aid for near
vision and may be suitable for a wide variety of low-vision patients.

(Jpn J Vis Sci 20: 141—-146, 1999)

Key Words: A spectacle-mounted optical aid Uni Vision, Low-vision
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FAPEBEINT O I 0EPPEEL LS, TTERL
FEIHEEEL T3 BETRBEEDNANESTH

308, ROERSEES N TORWIEEICI3FEEIED
WITRNCAR LERIER OB BEIL R 5, 1272, E
Bl 3 DFERESIH 04 LIEBEMBRFTH Y, FOE
BTCRBONLEIPHESPIET I L EbnsD
T, RLEFRESOINBEOBEGIZ R\ W Lz,
DEEERET 2O TEER» SHFOTLTYE R X
ST 2BEND L (RLERIPEESNTLERW)
HDTIE, TLREOERIC L DIOIFR0 TR L 7
%, COIOFLIEEEET 5 b O CRLERIES
ENTWiEWH DI Uni Vision 7217 Tk < 55RIEHE
PHRSEIHEEATH %,

BRI, FRICERL CERTE 2R AMERM
DHE%ERT (F 1), BHEDEL Z5 Uni Vision Dfff
I 1 THEE RS L Bbind, Uni Vision 13, B
<, R EBHNT, MFEXEHIHEZ 5, JFkT
B ERE TR A TE 2 SV BHINT, Zh
BAEBEZBEUTCWLIEZBCL>TRERTHZ LE
birs,

ek ]

BERNEOHKBEIFEL TH D720, GHiLwny 4

Iv.
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#1 F5HREE - »—& Uni Vision DR

AREOE B IX5E33E H AR EE S

REORZE F20EEL5

- F2EIRF ME #&4

FE AR g WFEEE LA
[FZE&ICTOELz,
FHRE O X N O A
J—e @) O O X O X ik
UniVision O O  (O) ©) O
) FEHFXR HERBEZEDOIANEYF—yary—o—t
Yav-rV=yr—. b5 LVIRE 9:1273-1279, 1992.
B ) o 2) AMAETF I 0—EY s EDRLDORENHEEE. bi:
7 D) RS D AT B OBREREIE Uni Vision &3 MAﬁﬂ&mwm;w%
NTDAZIF DHEIG £ 50T TR, REOTF 3) EE— I O—ERIc BT A u—EYa >y T, H
. B X H 3 2 - ADIREL 68: 1163-1169, 1997
ﬁébiﬁé@ém,ﬁiﬁémbﬁxém,%kh O WIS T BEL S X OMA L, TR 7 893-002,
D HEIEL b % 5, HEMEMESFESRT 1965.
W3 E, HECEMMERETAS I TR 3 A, 5 B miERAREHTEZS T, Hics LWIRE 9

ZEPOERAOHREMIA L U CI3E M CHECHRH
BEhwEBbhi,

1317-1322, 1992.
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I
EFDORERBICLEII2XFERHLBEHODE
PR DRI R, RS MR T, ORDROBE BT, W i
BREASHRBESB S 5 —, TRAE OB, W KIEEE, — HARIE

Effects of Character Properties and Visual Acuity
on Visual Search

Naoki Kajihara, Tenji Wake*, Hiromi Wake** and Hiroshi Takahashi***
Tokyo Study Center 3, The University of the Air, *School of Psychology,
Chukyo University, **Faculty of Foreign Language, Kanagawa University and
***Toshiba Corporation

RERRCHETINEZTEBHEOMREBANCOVTHANR, HERER, 12EDESHMA)EICESE L
T, ¥DLEHIBERBHIBETIHIEIEZHIEL -, £81 TR, EF0EMI XK ET{La &
1A, HMEICXFESF ERETREFCRBEREE o7/, EEXFEM4TE 1 XETHM0IE
SRTVLBRIDTEAVIEIEASHICHE -, FBR2 TR, BEE (B &XFE (ALE) o
AEEEESELL A, HASHEDEWICLIRTCEBEOEIREDSAES >, T3 TR, #
BREDBNEAIN—-32 c ZHAANICESTETIRHAE LA, XFOHEESHALFEL, XFH/N
A ARBEFCRTCEBERCAY, CONREEANETTIEERE( Lol

FEEOFE  20: 147—152, 1999)
F—7—F \EER, EE, A0, B0H, KOSH

We examined the effects of character properties and visual acuity on visual search.
Subjects searched 12 stimuli of Chinese-character(s) in an orderly fashion and decided whether
a target was present or not. Experiment 1 showed that reaction time became slower with
increasing complexity and the number of characters, but subjects did not search every charac-
ter of a stimulus at the same speed. Experiment 2 revealed that there was no effect in reaction
time by varying the combination of button color (blue and green) and character color (black and
white). Experiment 3, in which the visual acuity was manipulated by using occlusion foil,
showed that reaction time became longer as functions of the complexity and the size, and this
effect was greater when the visual acuity became poorer. (Jpn J Vis Sci 20: 147—152, 1999)

Key Words: Visual search, Chinese characters, Visual acuity, Low vision, Reaction time

BmEY, FEOARY, O T7T ) —%2ETH
%, LL, SRITOHESEBHEITLOE (ATM) PR
RERE T HERB ORI PR b BRI 3D, DHETEHR CI2Ah SN B & DB HERR L L TOR
HERESERE» SRy 7« 77 VT 2EETH  HERTE, BEERE L FERSOBRRERE S L
w25, BEREPEIO»E D DL, BHERE 0T, APBAREL D IERNRES TOER
EOMMBIRBRIC L > THREY, Fhoi@ez2id »PEECK 2, Z0kD, HIBEEOREO ALY

BIRIFERS 1 175-0082 REEMIER RS 9-29-14-201  #RJFE R
CERR1IFEILR 15532 5)

Reprint requests to: Naoki Kajihara

9-29-14-201 Takashimadaira, Itabashi-ku, Tokyo 175-0082, Japan
(Received and accepted November 15, 1999)

I #&

[l

— 147 —



TT U b EEBDIEELIFENS 0, LIz o T,
BREOBESLHEEZET SR WDICE, FRBHE
RO FZOHDODRFSTPLTERELHLPT &
EEOLUNEND B,

7, RBEGEPRERRCEET LI LEbE S
ADZ e, ATM 2 EEFRREESHOANCERENS
72, & z2iE, WMITPHFOEE: b OHEEESE
T, BEORBEOHBHEESEZ >N 559, L
»L, IOV TIZ0.04 BLER SEBNRARETH
D, REEEZEOERFENC L 2 LELFHEANDOH
EHEVE bR TWBE I %5, Frh AR
EoTHALRTWEGRHSLIZTRETH 5,

Z CTHEIOEBRTIE, XNFEHFLraffrEha
B, ZNOVHITOET LD VE-T, HEFEROE
BEDLICEETLZION, FOLICHET BN
ED, WDOWBTHRE L7z, EBRCIE, EEDO ATM T
AuohnTwa DIIiEy 1Xlecm OXERERGE
OEREEFERL, BRAOOYIav—yvarel
TiE, RIBOEEZRPETIAINESwEnbLE A
JNV—¥ a7 x4 (occlusion foil) Q%W 7z,

II. % B 1

1. /5 &

WERE 1 6 LOBFREEVDERICSIML 72, HBR
FHOHIE, BEANE2EDTI0UETH 2,

B ERRIERE I, =V N e TV a—7,
174 >F CRT T4 A7v A, T A 2HER L,

FE BEFOERDOLHEIC & D EHE S B EE#H (U
T LO), EH# (UT MCO), &% T HO)
DIEMEL, XFHT, 1,2, 4 XFDIE&MHE L,
LC o HEZERBIIEXFESH >, 5, [FIH],
[lsHL ], MC &, [%], [%&E], [EEEs], HC
i3, [, [HERR ), [BRmHER ] CTh > 7o TIERIBUZ,
LC @ 4 XXFLMLME, BEEE L REEDEM s
(FNnZN 5,10, 15HEH) 2 b DEFEHEAG LY S
REETH oo LC O 4 XFXMFOYERIBIL, B
EPABEOEFLXFE VB8R 2XFER, [#E
FeUoWR - EE VoM E] OIERENZDDT
bHolze XFHRIET T v 78T, XFEV A XBRK
TH 1X1cem (F8£ 1.15°X1.15°) Db DA, Fh(30.8
cd/m?) OEFFEDORY > (3.2X8.6cm, A 3.55° X
10.10°) eIz EHEE (106.0 cd/m?) TRRE NIz, 1
BT TR SN DHE v M IZ12EOEFRE D & 72
D, WEREZ, SEETHEDE»RORITI LI
R, BERED O FTOBEIZIUE, 2 LT

BEORE H20EHE LIS

DHEER12EANRIREN, T od 41T 3FIE
EFlsns: (K1), HEEIEEEM (5.6cd/m?) ThoTz,
Fhis i kyvarfii, BERBREI—ETHY,
WERE XL v & a VIZHIE H 50 U BIERIED %
ATHZmENT, Rty NS ERENTZ S, #
R34 50 cm OEIZEHER» 5, £SO E» 5T
~, BOFINLIE (K1 0OHFSIE HIRTERL,
EAERESHE Y v s ORPICH 2 BEIZT T AD
ERS V%, Bhol:Gal3EGRs 227Uy 7L
Joo EROTRO 7Y v 7 THED S FIEOSHEZ,
Z0 1 BRICROBITABIT LT, RUSKEIZ, R
vy NOERRLOFEHEEORIGETEL, I E2—
FWE o> T 1msec B CEHEIS Nz, BERIBIZI2
AN 4 BIFOEHEB RSNz, Lo T, 1
Ty va VZEERED D & L T8EITT D DI6ER
fTTholze Ik, EBREHXIFREHDI Y
va fiot, ERCIE, BERED D FETOERG
D RISHEE % vz,

2. BREEE

X213, BEMHLGOEF BT & EERERR
B NDOLWERE OFHRICHRH & 2 OERER %,
NFEREHT IR LD TH D, Ihe, KEH
BELUREMEEFICOVWTHITY, ZIhoRDdohn
7o [ERERRIC BT BEE % Neisser’® 2B 5 D L[HE
BRI 1TEE YD QMR & L7, 3k, &EXF
BTORGEER & 1EE Y ) OB 02 %,
BEFEOEEHREIICOVTRLTWS, Mh ook
£, XFHEEHOEMCHENRIGEEIZETL
7z RIGRERNC B 1) 2 EE X CFHOD 2 BER D 538057
WOMER, B [F 2, 4=27.17, p<0.01] &XXFH
DR [F (2, 4=1345, p<0.05] 3EETH -7,

1 5 9
2 6 10
3 7 11
4 8 12

1 EBEEORBEE
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20006 4 A

Tukey ODZEEEDFER, W T, LC & MC,
LC & HC(»<0.01), MC & HC (»p<0.05) THEEZ=
ERUIc, XEHTRE, IXFE2NF, 2XFL4
XF (p<0.05), 1 XXFE 4XFE (p<0.01) TEE=?%
o Wlzs

1EES: D OB » 5, LC & HC 238, 2X
FLAXFOMID 1 XF L 2 XFOMTAE < E1L
LizZ eBbhrbd, I, 4 XFEZETONINTE
%, LC TR s e L, HC TIREED ATM
WHSNDLHEEELFFICT 5720 MC o [HEE] (10
H) Lk, XEROBINCS »hbod, HIE

6,000
. [ X4 characters y = 282.93x + 641.03 R” = 0.9935
Q 5,000 | A2 charactersy = 250.49x + 474.36 R’ = 0.9902
@ | ©1 character y =202.18x +580.42 R®=0.9783
L 4,000 F
g L
= L A
— 3,000
5 I
6 2,000 | 5
< I
o 1,000 -

o L 3 L L /] L L

0 2 4 6 8 10 12
POSITION OF TARGET

2 BEMEAOETICBIT S, XFROEMICH
5 & BRI RALE A O RISHE & O

[ERE IR

EFEMOMES 2 1 THE L7 D ONBERE &5

E) o

A. [RIGHERE B. 11EE %7t O LITRSRY
3,000 300

o
0
o
<}
N
a
o

o
S
S

REACTION TIME (msec)
N
o
S
S]
TIME PER ITEM (msec)
N
o
S)

‘o/oj—ic

—
(4]
o

—&—MC
—-o-LC
1,000 o 100
0 1 2 3 4 5 01 2 38 4 5
NUMBER OF CHARACTERS

M3 BEHLEOEFIZBT B, XFEHEOE I
S SRR (A) & 1IEH YN D QAR
(B)
HC 3=, MC 13 &EHE, LC IMERMS
HERLTWVS,

BFORRRRICB T 2 XFRE LRI OMR - RIFER

FIBOBEREZ2EZ LI bEZONS, T2k 213,
HZBUY OBFER 1 XFTOHENL DT T4
BEEHEAT T S N, REEEOF VD DIZED 237
DHEZ T H KK DOBED A 6 gy, EnI e
WBHBD, Liehi>T, USRI Z THIERRK

ELTOREZ OB ol S ZLidEL oA
51255, £7z, EIEOREICDWTE, &< LC
& MC oENAKELZD, LC TORGHED EF
BEETH o7,

PEDZ Ens, ZZi2hkons &R0 RIGE
BDEE, ~TADZ Y v 7k EICfES KIGEREIH»
DB DE LTI <, BERI & EREMOXF
FHEERICIEZ D LWL e gL, HER
B2 ChEREEED R E Y b2k e
PURCERTE 2008, ThbbIEER o=
WKEBbDTHolbWwWr BB,

II. %€ B 2

1. F &

ERE LEE  WERE CEBEIIER]I LAUTH S
720

FhE I XFERERT IR v ZEMN (308
cd/m?) &g (30.7 cd/m?), XFHEIIFEE (106.0
cd/m?) B (56cd/m?) ZHW, RF > EXFE
DEOHEAEDLEIR, FEH (B/Wh), L& (Bl/
Bk), # & H(Gn/Wh), &£ (Gn/Bk) D 4 TH -
7o BRI E IFERIEIEEE 1 @ LC, MC, HC @2
NFFHEERUT, XFEVAXHEALISTXLIST
Holso ZOMOFHEEIIER L LA T, BOHEA
B EEXEREEDI2 Yy ¥ 3 ¥ 2T 7z,

2. HReEZE

K4, R YEeEXFOBOEZMAELTIC Lo
T, RIGETHE L, EB 1 L ERRERER> SR 1
HEHY: D QMR RN ED & S 1B b Lz 0 R B
FEZTLIEFELTWS, THICK 3L, BEEMH &
B RISHERE & 1 HE YD OBEREHOZEIZA 5N
308, BOHAEDLRICLDEN>E{LIZA S LR
otz £2T, RIBFEIZODWTEDOHASGHE X
B D 2 BROSES 21T o IR, EROME[F
(2,6)=98.49, p<0.001] IZEETH-/228, DAL
b [F (3, 6)=125 p<0.05] TREIRSZED>N%
iz,

—ME I, R, EEAD 0~39cd/m? D&
IETBOXFDHIHRE L, 40~120cd/m? D & XX
BOOABLIVEINTHWEY, KERTIE, XFED
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A, RIGHEEE B. 11RE 7 ) IR

2,500 250

2,000 200 H

1,500 H

TIME PER ITEM (msec)
I
o

REACTION TIME (msec)

1,000 100

BI/Wh BI/Bk Gn/Wh Gn/Bk BiWh BI/Bk GnWh Gn/Bk

COMBINATION OF COLORS
(BOX/CHARACTERS)

H4 BEHZGEOEFIIBT2, Ry oBLXFE
DEMAEDEI & 2 FYRIGHRE (A) & 118
H¥%47: 0 QALERR (B)
BOHLEDLEIE, RY VB/XFEDIET,
Bl/Wh »%/H, Bl/Bk »%/£, Gn/Wh 2%
#&/H, Gn/Bk »¢/E%RL, HC 1358,
MC ix#5, LC B{EEMEER2TL T
3,

BRERDZRY A 30cd/m? DHEEEET 25
CRREER L), AXFETORIGEE D EF1E
ZoNTz, WEED, RUEITLROLL 5 HHXF
DIEBFRARTVEWI|ER L1, (EENDHBE
EETT L, EXFOABERT Role b |EL
TWwb, 728, EBRICEXFEK X 2 RIGEEICIRE
ED3% S N5 Te JFED T, B REDMEES 30 cd/m?
BEODEMEFZ o, ATM & ED & 5 I EE % R
U R WEETIE, BXFRERALZABEL, av
Fa—S{EERED LS CREEHERE* R 2384812
i, BXFOABIWENWS ZLyEZSNE, L
LEBIZE, BOHEAEDLERIZEVESODbIN
BipoleZ b s, BIREICE, SEOEMHERIGE
MICHET IRELRERICZSRP oD TIFR WS
29 I

Iv. % B& 3

1. /5 &

bR CLEE [ WEAE L EERERL LA THo
10

Fhx R, EB1D2FEEELRUE,
XFYA XL, S(EERL EFU), M 1.5X1.5cm,
A L72°X1.72°), L (8 2.0X2.0cm, # £ 2.29°X
229) D 3ITEEE U, WEREDOEIZ, 1.0LLE, 0.1,
005D 3EHT, 0LIUTTEAIZIV—YareT x4
NEEED DU IRGEREE T 2 2 L TERESIREEZ S
<V, XFEBRZ 2 OEEICIIEE A TERT

BHOBY #0554 8
5E51CLl, ZOMOFREIIERL LRALT, 1
Ty ¥a ik, BEREDDEITE BEREZ LT
EN T NABERIT DEII65ATT T, WIS X E L
FEXLEF A REMED2Ty ¥ a v 52Tz,

2. HRCEE

5%, SRNEEORICHEHME, ERER» 5K
Bl 1HE% ) OMERR Y, FERI & CXFEY
A ZDBEHELTELTWS, IhoDT T 705,
BHMET T 515, XFBEHR D Y4 XHUNE
(ol b EDRIEER & 1 HE Y72 D OMIERER D
IODRELEABADOND, XFEV A IOV T
i, S &M EDORIGEMOZER, M & L OEX
DHRELBol, %/, MHEERHDS T 712i%, B
FOBEMHESVETIEEXFEY 1 X DRIEISEFEIN R
BIEWRENT WS,

RSN 361 28107 X B X SCFEY A XD 3 ER
DABATORER, 1 [F (2,8)=396.76, p <0.001],
EE [F(2,8)=292.17, p<0.001], XFEHA X [F (2
8)=397.22, p<0.001] DEETERBBECTH o720 K
BERX, BAOxXE [F 4, 8)=10.77, p<0.01] &
BIXXFEY 4 X [F (4,8)=65.42, p<0.001], EH X
XFEYA X [F 4, 8=1251, p<0.01] TEETH> 72,
Tukey OZEHEDER, RITWCDWTIX 10 & 0.05
(»<0.01), EHiz>wTIiE LC & HC (»<0.05), XF
A XDV TIE S & Lp<00)TEEEZ%RSR LT,

WEMED 01 £ 0.05 CREFOEMI S ERET 3
ZE, XFEVA XWNE W E EDORIGHEDE T A
&<, 005728 S YA XDOXFER»RIZY
Rzl v HBEORE b Do, 22T, 1.0
UEERUS S wORIGKEEZE 20X, EOX
I RNEZMERETNEI VO ERD 270, Kk
Mz HEH, SAOOERMEK, R, XFIrA4X%
AR L L TERIBATETo7 (D,

HAIHMN10TKE, HC ® S ¥4 X T 2,250 msec
ERLVBOURKIGICZ> TV Y, Z0ORIGKR 2
TO0ILT TR 210 DOXNFEREERD I FER, B
201 T, XFEYARZDOWTiE, BEHEE LC
T 1.07x1.07cm  (1.23°X1.23°), MC T 1.50x1.50
cm (1.72°X1.72°), HC T 1.93X1.93 cm (2.21° %X 2.21°)
ERY, HEICOWTE, XFEYA XN L ¢15.8
i, M T1008E, S T42HE %57z,

0.05 T, XFH A RXIDnTid, LC T 1.27X1.27
cm (1.45°%1.45%), MC T 1.69X1.69cm (1.94°x1.94%),
HC T 2.13%X2.13cm (2.44°X244°) L 72D, EEIZ DL
Tid, L 1358, M T7.78, S T20HEE% 577,
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20004F 4 A B ORBIER I 51 3 XFEM LT OME - REERM
A 4,000 4,000 4,000
_ L—X=005 e MC ' HC
O 3500 | & 0.1 3,500 | 3500 |
& | —0—1.0 I I
1=
<= 3,000 } 3,000 3,000 |
Lu = -
>
= 2500 F 2,500 } 2,500 |
Z L - -
8 2,000 F 2,000 —O\O\O 2,000
O L \X L I
EE 1,500 } 1,500 | 1,500
o i £ i
1,000 ' : 1,000 L L 1,000 L L
1 15 2 25 1 15 2 25 1 15 2 25
B 500 500 500
g‘ LC L MC g HC
7]
£ 400 } 400 | 400 |
= X - -
L
= 300 | 300 | 300 |
o
i i I
o
W 200 b 200 | 200 |
= i T~y I i
'—
100 L L 100 ' 1 100 ' '
1 15 2 25 1 15 2 25 1 15 2 25

CHARACTER SIZE (degrees)

5 XFH A XDEACW D ERIFMEORIERR (A) L 1EEXH Y QMK (B)
OBRANLOMUE, AL XA TN =Y a v T34 VLo TETSNLEIB01 £ 005D =
D2XFERETORIEETL, LC iHMEEH, MC 13PEH, HC IEEELEERL TV,

INSOFEREMS, FA01TIE, SEHAVEME
WTIEIZEEORIGHE 252 2 LM TE 35, 0.05
T, HC B EXFEH A X 2B DKRE L T HLEMN
BV, SHAXRER2EHE WS EHE»S, HC ®
S YA ADEFR2REE LTHEHAL T, 1L.0UET
BoNdZNT7 43— AREHRTAI EFTTWVAAR
HThrrwzaiEs35, 272, BIEELSOTEY)
EWPRLELBDIDORLFEIA ABBEICKENWEET
BnwZ &, EABEAMNFECHEEE T LHENEIN R
LELBEXFEFAABEZBZDENS T &, B ED
SHTLINFEERELTHRIELVEVRI DLIT TR
WZ EWbb, Lzdo>T, FRoDELEET S

F1 RICKHE (msec) =HBIEHE L7

EREIFEDO ORER
Bl e FRYERRE fRER %R ¢t &
logio(VA)? 105.3688 —490.3748  —4.65%**
SIZE (degrees)  125.9046 —666.6417  —5.29***
STROKE 14.3531 65.8832 4.59%**
2 278.3215 2244.3855 8.06%**
HHEBIET ARERE R*=0.72
**xp <0.001

DVA : visual acuity

L, XFFAXERETH M <H0ICL, EFET
AR THEE]) ¥2L0iE, Bz [Ans] 2o
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B XFeRu20ES D525,
£ =

EER]1 & 27T, XFH, EH OEELERILE
DEIRE O RIGRMOZEIC DO W THRET L & 2 3,
BEEDEHTE D, XFHHHE 2 513 &R 138
RUTzo &L KEBFEMHTE, 1XFHOATH
BRI OMHEBAEETH 7243, £ <12 MC & LC
TIFEOBEAINFE D BRI OIS A S iz 2 &
Mo, XFHEOEIM L > TRIGHEERZ T2 &
BRENTWVE, 2L, M3nsbHonktd
W2, XFHMAOMB TR R»ro I Li3bhr b, Rl
HEEDE WHEEEIE T T3k  BEEHM T I LT
VB ENS s, AR TIIEEREMO 2BE
BWETHo0Ic, FNEEBELLTOELED
bbb, BRVEZG I ko TEE E L 5N 5,

EBR3THRNEE S5, 102501
KELSEEE XD, 01550061 LzLEDH
2, ELEXFEIA XDBNEL otz l), BEEOEM
SRR &, RIGHEEDETHSL DRSS 2
5T EPHELMICR ST, ZRICED, HIDEEI
ol EIc, ED XD RNFEMER 5KRE ZEEHR
R ERATRE L R AP DNWTEEL T2,

E72, SEIOFEBRTHTONR & L 7z T8 e
Wi, EFOHIN~T A0 Y v 712Nz TERS
RECHEENGLE 2R EREE N, 72770, B
RHEE UUBERZ2IEE L0, RIGHEIZESR
WML, BREFEOP TR EDNInoT, LT
Do T, BEFREZE Db D DOFFHRE 2B ICT 25
E2i, Neisser'V AN LS 1EEYDOD
PRI, BEBROBRIENE LSO &ENRHEVRR T &
ZREICT 275, RIGKEPRIGOEEELTLY
BLTWBEWE B35,

ZOWETIE, BEREMEEEL, HENE2ES
BREEE L, BERERRY 7« 77 b LIk Wk 31z
FBOBEM S E—TIC L TCRICHE ZEE LT, 7
2y, FEBRERE S EERE TH 2 LEII 2w L, H
BERIB E TERBOBEBANEDLL b HDE

V. # &

HEORE H20&HE 45

3, Fiz, HEEZCOWTY, B2 EDREDE
B, HEOHEREZZLERHLWI L, &Y
BOINSDEEBEELZHNS, FIEESEE L TESR
NELFENEL L DOREEZ T BERD B2,
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Contrast Sensitivity in Multifocal I0Ls and Refractive
Surgery

Hiroko Bissen Miyajima
Department of Ophthalmology, Tokyo Dental College Suidobashi Hospital

RE, RBETFEOFZLLT, SV S MOBRIBEBEOAETH (, HELBESBLWLRTWVWS,
FLOLOFERHZ, BALCX(LUT IOL)DOAHST, ZOMLEEE~ADEENrEEIATVEIHNDEL
T, 2R I0L, BIRBEFHIH 2, S0, ZHEAE IOL OLEH»TEFE Array Lo XBAR, B
BIEFHD A H» T LASIK (laser in situ keratomileusis) DM LLBEAFER-OTEDOHER %
WET 5, WIEEEKREEL L TSEIE, Wang SI2&>THFE &/~ VCVAC (variable contrast
visual acuity charts) #FERA L/ ZOFv—FEEaALPFSX P (90%), FaFS5X b+ (15%),
EALPFXE(25%), BIcEaAY 5 X F TERHLE, 1HESBHD reverse polarity & L - 7D
DFr—H5E>TVWE, FESR IOL FAREEESR IOL HARTESET2E, 52 F5X b
RADAHTHL, P~EAV I SAPEATHEEELZFIRDOONAEL o, LHALAED S, BE (30
BUT) OFBEBAGTE, FEOEFRICENEILS FSIAFPRAPGEL TV S Hh -7
LASIK BITRICEWT, BEEL —6.0D KRF T, WETCHERITRTOAL PSS AP TEELET
FEREHoNLr o, LHrLENS, —6.0D UETE, BALPSXFPRAPERICEL TS Y, i
%, BEENP10THIL PSR P BEVIRETORBREDETIREINA, UE, —20HFLV
WMXOMELEE (L, BEEFCSVTHBICAZ DR AL >/, BEMEIALFSXMCTEDS
EBNHBNDT, BEERDIE, _OREERTILENHZLBbhl, (BEORE 20: 153, 1999)

In addition to the usual visual acuity test, contrast sensitivity test is used to evaluate the
visual function following new surgical techniques such as multifocal intraocular lens (IOL) and
refractive surgery. Contrast sensitivity in eyes with refractive Array lenses or LASIK (laser in
situ keratomileusis) were studied using VCVAC (variable contrast visual acuity charts) which
consists of 4 different contrasts (90%, 15%, 2.5%, 90% reverse polarity). Not only the visual
acuity with high contrast, but also that with low to moderate contrast showed no statistical
difference between the eyes with multifocal IOLs and those with monofocal IOLs. However,
patients under 30 years of age showed decreased visual acuity with low contrast in eyes with
multifocal IOLs compared to fellow healthy eyes. In eyes that underwent LASIK, if the aimed
correction was less than —6 diopters, there was no significant loss of visual acuity with lower
contrast. If the correction was more than —6 diopters, visual acuity with lower contrast
showed a significant decrease. Although the contrast sensitivity following multifocal IOLs and
LASIK did not affect their daily life, we should consider the possibility of loss of visual acuity
with low contrast. (Jpn J Vis Sci 20: 153, 1999)

BIRIFERSE £ 101-0061 HFETREXZIFET 2-9-18 HFEHERAZKEEREER vy v T8ILTF

(FRE114E 3 H12H % H)

Reprint requests to: Hiroko Bissen Miyajima Dept of Ophthalmol, Tokyo Dental College Suidobashi Hosp
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Evaluation of Visual Function and Optical Properties
of a Refractive Multifocal Intraocular Lens

Atsuko Sasaki and Mineo Mori*

Department of Ophthalmology, Saiseikai Kurihashi Hospital and Department of Ophthalmology,
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ZERIBAL ‘/;('—PA154N—(ARRAY)® DENEERERT 3 /-0, BESEAL XD MA60BM
CRBRES LU MTF %LEEMRETI L /-0 HRESESRBAL > IEH29FI51F & BESBAL >~ XE#33
BIS3IRTH 2, MEBEMRP 1.0 UL, BEER 1.5D UTOEH 48R L -, [EEEREEED, O
Y PSR PEBERE (CS) £#f7-7c MTF BIE@F ISO ([CHENM L AEEREBVWTZEAL Y XDE
FoEFWEEEAL XDV TIT>7 EAREBRN0.TULETIEFEERS 05 LIEE, SEEARH
T94.1%, BEESETIAY TH-7=(p<0.0001), CS FZELABHIBTOEAFTEIMBEREVSY, &
BORETEEERFICLERFELCETLTW SERL XN MTF X TORBEKEECE
ThHEOLN, SERBAL Y XBFHREEF - EHRNOBRESFAETH -7/ LHL, AV IS
AMPBEVCERET TR SERDOEEEN G TERAVRREML H - /- (REOHE  20: 154—159, 1999)
F—7—F  ZEFRBAL X, BESREAL X, BEBEH, 2> 5 X EE, MTF

To evaluate the usefulness of a refractive multifocal I0L-PA154N-(ARRAY)® we made a
comparative study of the visual function and MTF of both the multifocal and monofocal IOL
(MABOBM). Fifty-one eyes of 29 patients with the multifocal IOL and 53 eyes of 33 patients,
who had uncorrected visual acuity (VA) of 1.0 or better and postoperative astigmatism of 1.5
D or better, were selected. We measured the VA, contrast sensitivity (CS) and MTF of both
IOLs with the latter using the model eye made in conformity to ISO. The eyes of uncorrected
distant VA of 0.7 or better and near VA of 0.5 were 94. 1% in multifocal IOL, and 9.4% in
monofocal IOL (p<0.0001). Regarding CS, daytime CS of multifocal IOL was within normal
limits, but the nighttime CS was statistically significantly lower as compared to that of
monofocal IOL. MTF of multifocal IOL also decreased from low to high frequencies. In
conclusion, multifocal IOL had favorable distant and near VA, however, these favorable VA

could not always be achieved in dimly-lit conditions. (Jpn J Vis Sci 20: 154—159, 1999)
Key Words: Multifocal Intraocular Lens (IOL), Monofocal IOL, Uncorrected visual acuity, Contrast sensitivity,
MTF
L g = B SBHEE TIRER RV Y ATV A Y OLRIS

ENTERY, LerL, BRNLY XD power SFER
HNEMBZRIC BT 2H/ECrb2 b DEMHEEL LS OEERHMAD 2 Y b u—VORIE, SESIERY >
EWSHIT, FEARAV CABEHL, 19804  XEEMRLCEERTH ) SELONEFRSLE L
BURIFERSE © 349-1105 HERIVEMEBEB/BIAF FHEEIIFAKE 714-6  HAESEGRERE 2 KETF
(CPRL114E 5 B17H328)
Reprint requests to: Atsuko Sasaki, MD Dept of Ophthalmol, Saiseikai Kurihashi Hosp

714-6 Gotanda, Koemon, Kurihashimachi, Kitakatsusika-gun, Saitama 349-1105, Japan
(Received and accepted May 17, 1999)
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SNz, MO v7, No—, av IR MK
EOETOMERZET, —MBICEETI2EES Y

RPYL > X-PAI5AN-(ARRAY)® 3 #E5 Ak RiATL
{EIRE i circular curvilinear capsulorrhexis M
K& bIc RIFRBBEVPIRE SN TE 7179,

SEEL X, HEOHATHEREN TV AHE—D%

MAGOBM'® &, FRRAY - EBEHY (BRYEERY) Wb
Rt Lz,

II. {RELVIZHE
HRIFENEEARICHN U CEE R EARS]

THY, METERCEREZI RV, IMEBER
7110 LAE, i AEEAE 15D T T, aNENUS;
WCHREE B D 72 WEERI 23 IR LT, BLtbiz s nEns
T 7 BlActE22f, SBHEL0FILZ 226 Th D, SEHERS
X 716711 (55~87 /%), 69.3+£5.8 % (57~80 %)
Tholz, FHEBREHMIZ4792093 2 8 3~82
A)Thoiz, BITRLELRAL > X3 AMO #T
sz b DT, PMMA EM07 > E—21L v X
Thb, HFEH 6.0mm THLIZ 2.1 mm EAZ
HY, FOLMEECELD»SER L ITANTE IZEY X
W, 5V —YREELTWwS, BISERESOMAE
ik 35D THEX OBITER T RERICIE S L BT

TN T 7V VFREM T, IR PMMA @
Tx—=IEF TNV X TH b,

HERE RTINS 2 Fk e LT, MEEOMEES -
HRRES), TLBETTOIY M T A MEERE
(MTF8000 #{HEH) % 14> 05t (B & &R D44k,
V7 OFRE) THEET-o 4, HAO>VwTiE, H
ATIEEBEDEELT OIS 0.7 U LR

BETHLIE, EFRAIELTHE RS DD 0.5 L
LORAPBENTHD Z EWEH LTz,

W& % L3 2 7:  OMEHTAEE LT, 49X
HiEEHFZLuo YR T4 v 7EBETVIZTRD, 2
FER o ELER 12 13 Mann-Whitney @ U #5E % A W
720 fEBEFE 0.0 UTEEEE LT,

MTF o @l % /5 #13 IOL i MTF #l F % &
(OPAL Vector Test Station) 1z ISO iz#e#1L T
FEE - ZOoPHF L L REBEREER 2 HAAAL, £H
BEUKTH: LIz iz n 2 OIRNLY » X 2HE L
THE L. FIESFIFKD 4mm & LT, HBEE
546 nm DEEY e fRE L7,

III. #5 R

IR DM OIRAE 1L SMERTE 503 2 FE SR
Ly XEETIE+0.06+£041D (—1.0~+40.75D), £
AIRALY > XEETIE—0.30+0.62D (—2.0~40.75 D)
Tholz, MEEIRZZNZN 051+031D (0.06~
1.35D), 0.42+0.26 D (0.05~1.20D)TH -7z, R
HIZBWT, BHEIRO7 L ETH DT HEIRE S

BESARANY o AFETHRF 5 R (9.4%) T, 4 v Xtk
131536 TH-o7z (p<0.0001) (E1, K1),

IV TR MEEIZR 2, 3 1TR LT, KN ZERAE
W, fEEca > Y I A MNREERRER L, $TO

RIFCH o7z, HREOEETIRABEEE A A -V L
7z peripheral glare DZMH%2{TML Td, LELER
AL Y AR IEREE I H ) MR 2238, BHD%
BTRIVT Do TH R THIRTOEEBTE
BIETL W, EERAEDAY FZ4 %2

ZELWETHRED STz,
MTF ORI 4, 51237z, ST 220 & 3%
B, W a> TR NOEERT b bBEREND 2

#1 O HRIRE 0.5 ML TEARIRGES 0.7 U EOEIE kst

RNV > X IR%X Success Odds ratio (95%CI) p-value
Multifocal

(PA154N) 51 48 (94.1%) 153.6 (30.2~945.2) p<0.0001
Monofocal

(MA60BM) 53 5(9.4%) 1.0

95%CI indicates 95% confidence interval
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MONOFOCAL MULTIFOCAL
Eyes
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= j\\

0.5 0.5

=7TRERR N I RIRER S

1 BRREITETT RS OTEE ORI

DAY VISION DAY VISION WITH PERIPHERAL GLARE
Contrast Sensitivity Contrast Sensitivity
300 300
100 By 100 P-0.0122 NS
NS
NS
30 NS 30
P-value
=0.0215
P-value
‘I o ‘I O =0.028
P=0.0251
g 3
1.5 3 6 12 18 1.5 3 6 1218
Spatial Frequency(c/d) Spatial Frequency(c/d)

2 HHPOXMFZBY 2MEOFYI Y 7R MNRE

203, WHEDIEEHEHICH -7,
A: monofocal (n=25), @: multifocal (n=17)

xxxxxxxx

i RoB oI, SEMRNL Y X CILESE  BEGERIC )T MTF OETAED 5Nz,

\\\\\\\\
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NIGHT VISION NIGHT VISION WITH CENTRAL GLARE
Contrast Sensitivity Contrast Sensitivity
300 300
P<0.0001
100 e 100 P=0.0001
P<0.0001
P-0.0022
30 30
P-value
<0.0001 P=0.0023 B
10 10 P=0.0143
3 3
1.5 3 6 12 18 1.5 3 6 12 18

Spatial Frequency(c/d) Spatial Frequency(c/d)

B3 WHOZMIC BT 2WHOFE I > N 52 b EE
ERBEEE TEHERRNLY > X0y b7 2 MNEEREECHEESENLV Y X EVETLTWLS

H, &< IZ central glare DEETIFZELUWE T 23D 1,
A: monofocal (n=25), @: multifocal (n=17)

MTF PA154N

1.0 T TT1T 1T T T 171717 1771 T T3

12c/deg
(VA=0.4)

4 ZBESRNV Y XOEGE - EHEHDO MTFE
ESFED MTF 2FERT 2720, EAEO
MTF b {EREEES D S & BN EER 0 0
TETLTWwi,

20.1c/deg
(VA=0.7)

30c/deg
(VA=1.0)

Iv. # #
HEEEICB T DREANDEKENFIT 210, &

MTF MA60BM
1.0 T T 1T 1T 1T T T 1T T T T T T TJ
O 4mm :
I TN I I T T Y N O O T |
0 50 100 150 ¢/mm
12c/deg  20.1c/deg 30c/deg
(VA=0.4) (VA=0.7) (VA=1.0)

FEEREFIGE W RIFZ MTF »Eshiz,

FrickoC, BAAMEAAELTIARD L IBEE
ENZNIC 2 KOIRBESLE L 22 2 EB% 0, B
LEDLOERGERERL TG IIMER 2w
2, BIREEZERL T»3 kw2, BNENR, R
ML TEFERFHDEVLEWVSRIEZREETH 5,
ETAARDBERELLL TIEESRVEWRS T LI
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BENEELD B,
Z 2 TH5EEL L, FOEESEREANY Y X0F A
RHEACHI> TOEES2HRETT 27:012, BER

MA60BM'® fHEEEIZ DWW T, EERRY, BB (R
R WA L7,
BWEMANIT O BALY >~ XD power DRE DK

FEEAEN—05~—1.0D HOOBEEAHEEZEEL L
TeBARINEROFZEIC LT,

B2 0WS ZENEETHZ 20, MRALY » XiE
ARTODERR « THES L b EROERES 2 HESE L
TebDEEKINE Uiz, ZDMER, LESRENLY > XEE

AHIZ1653.6 TH Y, ZESBRNLV VXD APERI

Holzo ZOZ o HERGEZVEL T 5HE, &
BIIEBNED Z TR TE K,
MCT8000 THIEL/z2 >+ 7 X MREDOKRETIZ

AV > XEETIE Ginsberg DIER L7z IE¥ &E I
BYREFTH-T2, —F, EFNVRTHELZIRES

YAETRINTOREBEBIC O > TELWED
BoNlz, TS D—RFETERIHLFERE L
T, HEE» S KIKICE 2 £ TORBRLEBEEEDES
bREVWERDbNSEY, 4E, MTF 28ET 2B
ALEFOKRE S dmm) OEELEZ NS, SH

PEFFEAE L TCEEFS T W3, Lizdh-> TAER/ISE
HFICBIT 532 7 A MNREOKRE CIXETLED 4
mm XD b/NI LR BAREMELH Y, MTF HIEE
BEEDHEETIREL B Z ko bDEEZ S
Nd, ZOZLCHLTRSBATELERZELS
¥, BEFLFICOVTO MTF Z2HE LN 2N
LTETH 5,

AV X3 +o e REST 5, BAEMORALY
YATHB I EWbholz, LL, BEORHETa

WHEORY #H205545
VAR HARTT N TORFERBEB B W TEMIE
TLTwi, L KHEHEEEFOXNHEED~NY N
A4 bE¥ 32— » L7 central glare DT,
FEEHHIDDBETLTLE>, IRIFRITDET
BEPEEC B TRIERLT, vV XOEARHADER
DWEET LI LICED MTF E2ETI 2D
EEZONT, DI ERMERPSDHE LB DY,

Ay 7O R ITAN—DHFECCIZEER2ET 3 L Ebh
Tt

FWETLTWwWE Z s, ZOMOMEESKD T > b
FANEBETER®Z2 L%, flZIEBREANES, B
WY v XDRL, ERIOEER2ZITRT W L RE
Iz,

UEDZ E» 6, SEIRE LLELRBERNLY XX
NI & i BE SR L > X & D EIRE -
EARERITE D RIFT, RELSOERLEFEINEE
BAEZIBRAV X THB I Ebhrolz, UL, KHE
REBOWKEDELEZEI Y P T X NOEWEET

WZEBEZ6NBID, BERICEL IR, &E
BlEw CEHELCRNZET 2 L E 2o hi,

X [
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DTz,
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%, HERMREIRTIE S-SRK X 75%, ELERHHRE
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EMBEITE» SERL THWS Z e s T
%,
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Intraocular Lens Power Prediction after
Keratorefractive Surgery

Hiroshi Uozato
Department of Ophthalmology, Nara Medical University

ABEQBIBEFME, A1, BERPEALRLA COBTEE2FHNICBET2HNTTLATVL S,
BEBERBEFHOEAKEISHGENT 3-89, 20L& 5 HEATEREABEFEHI DELGFHDE
mbFHRaND, LEICBERBEFHERI-BOBRAL  XEHEER, BEDPTFSFA—9XAE
TR RE TABRBRAZELI(RET 3 2 EEL-S, MBEOSVEREETH 3, ARHTE, A
RERBEFH 422 -EFADEAL » XEROHEREVCAABKEDERLEOE-2FEEICOV
THHT %, D& ) BEMBEFHEZOARAEFH TORAL » XEKOB/NEHE L Hi & EtE &8
31012, BRBEFHENAEBRNEAEL(FETINETH S, (EEORSE 20: 164—167, 1999)
F-7—-F:RBALCX, EETE, BNESEFN, ABEERS, BERR

Keratorefractive surgery has been used for surgical correction of refractive errors, such as
myopia, hyperopia, and regular astigmatism. Because the number of keratorefractive surgical
procedures is still expected to increase over time, an increasing volume of cataract surgeries in
postkeratorefractive surgery eyes is anticipated. Calculating the intraocular lens (IOL) power
for an eye that has previously undergone refractive surgery is a problematic subject because of
the difficulty of correctly determining the corneal power with standard keratometers and/or
videokeratoscopes. In this review, the main cause of the IOL power mis-calculations and
resultant hyperopic shift after cataract surgery in patients underwent keratorefractive surgery
will be discussed. To avoid underestimation of IOL power and hyperopic shift after cataract
surgery follwing refractive surgery, the corneal power after refractive surgery should be
correctly assessed. (Jpn J Vis Sci 20: 164—167, 1999)
Key Words: Intraocular lens, Power prediction, Refractive surgery, Refractive power of cornea,
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