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Auto-refractometers, video-keratoscopes, and wavefront-sensors have been already commer-
cialized. These equipements are used to measure the optical characteristic of eyes optical sys-
tem. Especially the wavefront-sensors that are able to measure the characteristic of the whole
eyes optical system are used to evaluate aberration of eyes for refraction correction, and are suit-
able for measurement of an anomalies-of-refraction eye with comparatively small aberration.
However, it is very important subject of the clinical evaluation to know the optical characteristic
of eyes with keratoconus or cataract that have large aberration, absorption, respectively. The
images on reteina of eyes with multifocal intraocular lens (IOL) insertion, and eyes with multi-
focal contact lens will give the important and much information for designers of IOLs or contact
lenses. The PSF analyzer has been developed as the device suitable for the measurement like
that and is applied to various eyes. We show here the measurement principle of PSF analyzer
and the effectiveness in the clinical use. (Jpn J Vis Sci 25: 94-107, 2004)
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Spectacle Lenses and Quality of Vision
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(#BENOFZE 25:108—113, 2004)
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This paper describes our efforts to promote quality of vision (QOV) in developing ophthalmic

lenses, in terms of three spects: lens material, surface processing and optical design.

(Jpn J Vis Sci 25: 108-113, 2004)

Key Words: Abbe number, Anti-reflection coat, Aspheric lens, Progressive addition lens
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o COMEDL Y AIHNEREL Y X EFIENS,
NEREL X ENHEHREL v X% DT, W
BEELVXERFEING, 2T Y HEHEL VXU,
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PHEOZNL Y /AEL, HORENLEEE/NEL
THIEPRBMICIBEZIITEL LWL D, ATIZ,
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Changes in Corneal Refractive Power and High-Order
Aberrations with Accommodation

Kozo Masuda'?, Yoshiaki Nawa", Futoshi Taketani", Tetsuo Ueda", Yoshiaki Hara” and
Hiroshi Uozato?

"Department of Ophthalmology, Nara Medical University

2Graduate School of Medical Science, Kitasato University

BRY ! RBEICHD ARBI A SUERINENERIC OV THD 4mm, 6 mm BETHEEIT> 7,

Tk FYER27.7124.1 &%, EMBETOFEHEHRE—3.12+2.76 D, 35&8DK5 71 TR (£6)
FHIR) 2xRELE, AEORRES CICERIREDRE IS AERIR/ B HHEIFEE (OPD-Scan™,
NIDEK) %#f#ERAL, RAEICL2ELELSCICE{LELFAHEOHBIC OVWTREEIT> 1o

HERIAHOKRICEIL 1.29~8.88D ThH->75. 4mm, 6 mm BOHEEFDELVERIRNE (S3,
S4, 212) (CHVWTE, REICHESIHFELEL, TS LRAHELOMICHBEIEESEL >4 (p>0.05),
LHL, 4ammBODZ8 5L 6mm FENDZ7, Z8 Tlt, FAHICL2EDFRANDEELZLFEDHLN
7= (p<0.05), £/, 4mm & 6mm BFNDZ8 ICHWVT, FAHBELETELORICEELHEEMISREN T,

o REICL 2 AKREILE, OVREDHKICEDOSNEY, ZOELEEHTHLTHY, BENHICERT
EPETHBEEAONT, (1REOFE 25: 114—119, 2004)
F—TU—F:ABRPR, BE, sESRINE, Rk

Purpose: We evaluated accommodation-induced changes in refractive power (REF) and corneal
high-order aberrations (HOAs) at the central 4-mm and 6-mm diameters of the cornea.

Methods: We used only the right eyes of 35 volunteers whose mean age was 27.7 =4.1 years and
whose mean refractive error (spherical equivalent) was —3.12+2.76D. We compared changes in both

REF and HOAs with accommodation and tested the relation between amount of change and accom-
modative response, using a corneal topography system (OPD-Scan™, NIDEK).

Results: Accommodative responses ranged from 1.29 to 8.88D. In REF and HOAs (S3, S4 and Z12)
at the 4-mm and 6-mm corneal zone there were no significant correlations between amount of change
and accommodative response, whereas in Z8 (4-mm zone), Z7 and Z8 (6-mm zone) we found significant
changes induced by accommodation (p<0.05). In Z8 (4-mm and 6-mm zone), there was significant
correlation between both amount of change and accommodative response.

Conclusions: This study suggests that the cornea changes with accommodation, though only in
coma aberration; the amount of change is small. (Jpn J Vis Sci 25: 114-119, 2004)

Key Words: Corneal curvature, Accommodation, Corneal high-order aberration, Optical quality

BURIGERIG © 634-8522 FBJRTHIUSNT 840 ZsRIESRRIRZEIRABLSHE  MHE=
(20054 4 A 5 H52#)

Reprint requests to: Kozo Masuda Dept of Ophthalmol, Nara Medical University
840 Shijoucyou, Kashihara 634-8522, Japan
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HE, @h» o852 WHTHBICHAS 217> T
Wi, MEIOFE X, BHRESH T ORRKRBHED
Miiller S5 2S5 2 & TF V/ANEDSHAE L, K
HITHEMEICL VAR ICERELE LS 23y, Zhick
DAKBERDOBHIEEEML, EHBR LS, WE
LB R BEREESELIENTE L, AMICE
BHIRERDZAE, BITTOATERL, REKEEICH
B ERDOBAL R BRI E OB 23l S h
Twb, AEBROEICET 2 RKEDHE TIZ,
ERERIEARBBCABRICELTBY, FEEC
BT 5 EBREHOEAGABERIRICEE RIFT L
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bz, MEH T OEIMEE MENICHET BRI
&, REREEZFHL TV S, FAEICE Y ABREE
RICEADBEL 2D THNE, ABERIREEDEIC
b, WHIOREL THERTHALEN’H L7 Ll
FRRICB VT, I X 3 AERRKRE(LZ ZEET
BB EFMPe a2 MLy Xk EORBREICE
B2 RITTABRBRANEZTo T b,

ABEBIRIIERECTH Y, T 72 ABEOTES AT
FHUEREILF L E BT LD —F L v, e G
LEEFLFLAE U ThR WDy, AMANEMmL T
WE 2 AT B, PRETRE OMERE 1L ) BEFLRAL R 1E
& BB LR HiEA A UL, F0OBETH
JREROMERRDIKE BT 200, ZhFEFTO
T & AETBIRELIZ O W T ORETIES & 29, I
IR TIE %R <, MRS E 52 TREEIT)
D LITHERICHASIE AT LT, HIE
ZRL:-DICHMEE L, WEE L WR BRELC
IR AWKREL B S 2IBTOMEERToTE
720 & IT, WEAEHMOZEIITHBERICKE  HE
52 BWREMEN D B, 4EfEH L7z OPD-Scan™ i,
HEBONEIAEELLS 76mm 12H Y, EHE
BT aER TR EETH B, T2, E
=y — ECTHERHEORELHAMICE ) BEIRZ - T
WRWHE) POFERNTE, ARBROAEEIZ
EFRFICMEYENEORNEZITS & T, FE»
THATON TR B DEPEIIRT LI D TE

INET, WEIHES ABEENICOVWTE L O
HFEVRSINTWAEDS, WEC LY ABRERICE{LA
AELIE, BRHEOBEREZEZL DI EHNTE B9,
T/, ARBRINELELTZoTHNE, BRI
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FRENICHE S ABIRIR A 5 ONC

BRI DZAL - PG =4

EOWEDOBICIHHMORE L T HZEL CHET
LLENRDH Y, WHI X B MBI, ARSI
EZOEAZOVWTORFIEETH S, 4H, EH
BallEemicao0, MERORBOEETE
724, ARSI ARETIILARERX
WEEDED & 9 \ZEALT B P ME 21T 2 720

2. MEBLVFE

JEHEE UIMCIREED WA S V51 7354 (&
BIGHR), Fli21~35m% (P¥27.7+4135%) 2R L
L7zo AR RO JE 78 13 S Bk T C 39 - 3.12 £ 2.76 D
(0.07~-9.90D), MABEHIII1LF 43.26+1.25D T
Hotze

AR TR BT S 1E, ARK-10000 (OPD-
Scan™, NIDEK, Gamagouri, Japan) Z i L7 7
SFN) Y7oy VEIR, 19Ty Y (9 ¥ 7 %2,
UL, e IR, RRKEGLIlmm, RAE
0.5mm (AEAHZEEZEr=79mmi}) THolo &
R, AEHErZAEEMMBICERT 2 L)1

1 5-0F A u>heEsEME) ¥ 7L
BY AT 74K
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R L CHllE 247V, OPD-Scan™ Tl & 17z JEHT
fEIZ, AEHAEA - TRV E ) P 2iERT L7290,
Uy ARBETHEL-BENERHEE LKL TE
FEORBRA- TRV 2R L-ET, B
EBLOCABEBHRNZREROMESE L, MR (D
T ERRE) X, HRET 76 mm OMEEFLT5-0F
farheHEEstMEg) v (M1) 2408
RAOHRBEE L, AEBEEEZERT S L9 08
ARLTHEZTY, BHFESLCAREHRNEZER
DfEE L7z, Mg, &AL ERFEOMENE
MHEECEHELZ GER-&R).

AR BT X, BRIEMSA Y 7 F VOL-CT
(Sarver and Associates, Inc, Florida, USA) = L,
R - ERFICHE SN A Y —HB% D &I,
AEESRIEOFEZ TV, WEKRE D LITHRK
Ll 4mm, 6mm FOBEBICI BT A ABEER, A
JEERRZDEALIZ DO W THRE 21T o 720 AEE X
[REE, 3ROI<RINE (LIF S3), 4 ROIKM
FRINZE (AT S4) @ root mean square (22 C,
Zernike coefficient (2817 %, FEEO I LERS
LT 27, K Poa<izEss (T Z8), X
WIGERS DT Z12) TIiro7z,

3. #& e

S, SHEBHEOEBICLY, FH 474D (1.29~
8.88D) DHHELFAHZ LI TE,

1) FASICHED ARERHOZEIL

K1FARBEFIIOENERT, 4mm, 6mm £
LB, MEMFMICERLEIERD b N 72
(Wilcoxon signed-ranks test, p>0.1). F72, #AHE
EARIEITTIOEAL L OBFRIE, AR 4mm E T,

08
0.6 <
ﬁ 04 2 i 3
02 & % o ¥ 8
= 0 s <o 00 < o < o
n o
°
75 -04 ©
& o ©
-08
0 2 4 6 8 10 (D)
Bk
@

FRETIZAE S AR T 0L

HRHEORE HBBEH LT

r=-0.15, p=0.36 (K2a), A 6mm £ T,
r=-0.11, p=049 (K2b) TH Y, 4mm, 6mm %
EHICAELRMBEIIREO LN o7 (Spearman’s
correlation coefficient by rank test) o FREITIIDE
b2, AK4mm, 6mmFEE HI2£0.25D LINAS
86%, =0.50D LANAS97% TH - 720

2) FREICHES AESRINE (S3, S4) D%k

K2 IABEBRINZE (S3, S4) OEALzZRT,
4mm, 6mm & DI, MEFFWICHEELREILIZR
® LN 72 (Wilcoxon signed-ranks test, p>0.1) o
TR & AIEERNE (S3, S4) oZ bl ok,
A 4mm £ CiE, (r=0.005, p=0.97 ; r=—0.02,
p=0.86) (X3), fAlE6mmZTIE, (r=0.05, p=
0.72 5 r=-0.007, p=0.96) (M4) THY, 4mm,
6mm ETD S3, S4BV, FELMHEIIFED S
N7 7o 72 (Spearman’s correlation coefficient by
rank test) o

3) HAMICHSIARERNE (27, 28, 212)

NZEAL

3 3 1%, Zernike coefficient (Z7, Z8, Z12) D%

LA RT. AmmZED 28, 6mmBED 27, Z8ITB W

F£1 AFE4imm, 6mm EFOEBICET 5 AREE
FHDEAL (n=35)

A 4.0mm £ AIE 6.0mm £
ey 43.266+1.197 43.316+1.211
R 43.304+1.163 43.364+1.185
R &R 0.037+£0.241 0.047 +0.235
pfE 0.397 0.184

T+ EEFEE (D)

(D)

0.8

0.6 <
ﬂ% 04 © ° s
w02 ? % s o &Z &
% on o o CIRCAE N °
Z -04 4 °
1t o o
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0 2 4 6 8 10 (D)
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(b)

AREFT DAL CER-ER). (@ @ 4mmE, (b) & 6mm ZEIZBIT2RME L HEEHHORMOMRZRT,
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2004 4£12H ARETCHE D AR Z 5 B RINZEOZAL - BHEE =1

%2 AP 4mm, 6mm EOEBIZICBITAEXIGE (S3, S4) 0% (n=35)

10 (D)

A 4.0mm % MK 6.0mm %
S3 S4 S3 S4
peg=h 0.097 £0.032 0.062+0.018 0.295+0.099 0.273+0.080
I R 0.088 +0.024 0.062+0.198 0.274+0.076 0.273+0.081
p fiE 0.127 0.73 0.272 0.947
FHE + FRERE (um)
3RDATKRINE (S3), 4 ROIKEAEINE (S4)
(pm) (pm)
0.15 03
01 02
i 0.05} . . o j,g,k‘ o1 | x N
L e B PR ool ML S y
= 3 ..§ ...... R xg....o. .............. oy - ‘,..xg.%“é‘,.,.;’e. — u:ox "
,gé -0.05F o " ° D -1 . .
£ o1 | . Egi; 1&13 """""" (s3)
l -02 r o (S4)
~015 ; ‘ ; 3 - ) o
0 2 4 6 8 10 (D) 0 2 4 6 8
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3 AE4Amm FICBT2EXNE (S3, S4) B4 fAE6emmEICBITEERINE (S3, S4)
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AR RINEOEAE, GER-ER),.
OlFS3, x13S4 %R,

DEALE & HEEDOBR
RS RINEDEE, GER-ER),
OXS3, xiES4%mRd,

£3 AEPL4mm, 6mm BOEBIIIBIT 2ERIGE (27, 28, 212) OZL (n=35)
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®R -0.018+0.063 -0.021+0.036 0.054 £0.023 -0.093+0.182 -0.086+0.113 0.246+0.102
FR -0.008+£0.055 -0.011+0.032 0.054 +0.025 -0.014=0.166 -0.061=0.121 0.244+0.108
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% 005 x
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% _0.05 7z 01
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0 2 4 6 8 10 (D) 0 2 4 6 8
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DEALE & FEE OBk
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002 -
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-006 |~ & * — (6mm)
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K7 A 4mm, 6mm FIIBITEERNE (Z12)
DEfbE L AR OBR
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T, BAbE L LT, BAFMICL ) EOFM
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(Wilcoxon signed-ranks test, p<0.05). FAHE L
AREEmRIGE (27, 28, 212) ©ZELE ORI,
A 4mm ZEIZBI S (Z7, Z8) TiE, (r=0.05,
p=0.73 ;r=-0.36, p=0.03) (X 5), A 6mm £z
BIY5 (27, 28) Tix, r=—0.04, p=0.80 ; r=—0.32,
p=0.05) (K6), Z12IZBVWTHAE (4mm, 6mm)
T, (r=0.10, p=0.55;r=0.04, p=0.80) (X 7)
Th o720 4mm, 6mmED ZIZBVT, FHED
HEWINCEVWARSRNEZOZLREDEMT 2655 R
MBI AR H 7> (Spearman’s correlation coefficient
by rank test, p<0.05),

4. % S

AW, AT TR T D IEAT 5 8\ EARARAE & 14
FAZEICEY, AE4Amm, 6mmBCBITS, R
HilZHE D AIRETT ) - AEBEXRIEDOEIIDNT
BEt 247, Amm FETD Z8, 6mmETD Z7, Z8
BT, ERBICEEZEAIBDO LN, MK
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M 6mm DNOFTICE E7z, Fm AR
BWTid, RENIE) MEIC X ) AERLESEL
LTfEbh b7, ABEFLRICBITZ2E{LOEE
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WEDORE H25EH 45

FENCHE ) AEER OB EWNET K, HE
WHEBREAX 52 AHRTZ2TELE234 %L L, F/,
RAESE L oY EMASNTVEDPELEHRT S
CEDVEETHE, WEBOEL DY) ¥ 7% EHE
e La, WaEMmE HEMmaZsy, HEfRC
BEERIITT, T/, Iv—2HOTHBEOIL %
B LTHE LSS, RROEELHHETET
WAHPRERTEY, Mz GERIETIE, BHREOEEK
5, REHLEENS R L, SEOERIIBVT,
HMEHFOMBERELEZ L2 LR L, AERIKA
T LATITFRICENEREOREA T E 2. HE
ik, T/ —ETHEHBEZERL, WEKOT 4
AV IRERAGDERERTELRILLRLHAET
BIENTE, SEMEHLZ, ERERHEOIE
HMEZMFTAZ 21Xy, MM L2 TE 572
JPRl b L) CHEERTo 72, HBY ¥ 7 If
7294 1 vkAs, WEtE EICEE T s L
OPD-Scan™ CTOREMBICEEZZE L EE L7120, #
ITmm JEEH 26 AT S LElEZ 1T 5 7225,
OPD-Scan™ Tl & & 7= M JE = L EO FHHEIE,
HLERARAE 72 LAY 7.81 mm, FMRHRED Y 25 FH
7.82mm TH 1), SEBEEEMIT ST LIC X 2 WER
RICEELRPEIIAD %) o 72 (Wilcoxon signed-
ranks test, p>0.05),

Heb ik, FAMIC L 2 ABEMELREHS-0.020~
0.096 mm DA &2 ABEFIREL (p<0.025) % #HE
LCW32%, SHEOKREPSIE, RO A BT
HiZ4mm £E, 6mmFEDICEFELELEIR DL
Loz, MEE L AEERIOE{LOMIZ, FE
AR R B o7z (KW 2). ABRBEHITI OER
DEALEE GERFE-ERE), AF4mmFEIIBW
TiE +0.00~+0.25D OWMAEEKD 85.7%, HIE
6mm FIZB VT H +£0.00~ +0.25D OEMATEED
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AREBXRINZ (S3, S4) TiE, 4mm £, 6mm %
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Transmittance Properties and Selection of Ophthalmic Lenses

Ryugo Takahashi
Nasu Nikon Co., Ltd Quality Control
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W, EFEORMRICHTIEROE XU PRRALE LS T IEXDDEM, S ZThEHIEHTILREE
ERETH 5, REFL > ADFEBRELE ZHICOVTOERTHICOVWTETHIN, FEL > XDSDFEBEIFHE,

FRICOWTHERET 3,

(HEORZE 25:120—125, 2004)

F-—U-KFIUREL X, BEFE, BEE BBy N, B

Electromagnetic waves in the visible, ultraviolet and infrared domains interact with the eyes

in daily life.
the sense of color.
infrared radiation in various cases.

It could be said that visual light has the closest relation with us, in that it gives us
However, the need arises for cutting/absorbing ultraviolet radiation and/or
Filtering ultraviolet radiation and bluelight with ophthalmic

lenses or protective lenses is particularly important, given the increasing consciousness regard-
ing ultraviolet’s noxious effects and the need for protection from such radiation for reasons of

ophthalmic disease and so on.

This paper presents the transmittance requirements for eye pro-

tection, followed by the transmittance properties and characteristics of various lenses.

(Jpn J Vis Sci 25: 120-125, 2004)

Key Words: Ophthalmic lens, Transmittance properties, Transmittance, Ultraviolet (UV) cut-off, Light reduction
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# 1 Categories for luminous transmittance and the related permissible transmittance in

the ultraviolet solar spectral range

Categories Visible spectral range Ultraviolet spectacle range
Range of luminous Maximum value of solar ~ Maximum value of solar
transmittance UV-A transmittance UV-B transmittance
v Tsuva Tsuve
from over to over 315nm to 380 mm over 280 nm to 315 mm
% % -A =
0 80.0 100 v
1 43.0 80.0 v
2 18.0 43.0 0.1257v
3 8.0 18.0
0.51v
4 3.0 8.0 1.0% absolute
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WEORE HE25BHE4L 5

R
g%

T 16F K BARMESHFMECBRMERE & #B
(e - AT - AR

WHRERER A P L4

16 H AR FEHEMERERBRITFERIOA 6 H11H (4), 128 (+) o2 HEICbh»CaiEY L
& BARREEEE T b/, BRG2E - JBIT - 900 B B — A 58 100 R 11R, FRBRRISES0/ b 1 T
Holze TNLDOMEOMEEMBHERR5B,

—HRERE

AECE LV OREND, 2 DB,
a BEEIEHEEI D K& v,
b MAREZOEIEIL142TH b,
c HHEEPFIHE L W BEOHIKE N,
d JALEOERZHIELD 2 FEUETH B,
e HIHOH —TIZEBIEETS v b TH 5D,

fRE L a, e

ExXa

AEOMZEZ 11~12mm, M 10~11mm, ABEEEOBHITZIL 1.376, A BEHTHEHEEREH 7.7 mm,
FBEMERALEIE 6.8mm, AEOFROEAITR 0.5mm, FLMOE R I mm KT 2B ETIIR V., A
BEOA—TIZEBIEET S FTH 5B,

(6] -1D oiE#T, +1D OMEANIHS L 5, BIRTHHTE 2013 L1,
a MERE~RIm b #EREE~2m ¢ 2m~Im d Im~05m e 1m~02m
R - d

IEER

~1D OEH O I ‘T1:1(m>w)z)o FEHD+1D HHOT, A %:O.S(m) % B

+5D DEKBEROREE, EHTHEEZ LAVIREDS, BRAT5em 25 EEHETHET 2DICLELH
L Ak ENRD,
a +4.0D b +45D ¢ +50D d +55D e +6.0D
HE a

ThHb, EEREFICORME38cm ICh B, 22T, At OB, 5 THBHDT,

1-kL ~1-0.038L
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L=42D X% 5%, +5D ZAKEERTOREFTELEZ "

L /\
__L —40D 2% B i
T, 5=ror £ LTH L=40D %5 : Q_/

re— Sem —>

&

R 1.0 D Landolt 3R % fR#h 25 mm O EHOBEMEI DR TE L & &, WEFHLBICEESNIBOBT
TN H oI ENn D,
a lbum b 25um c 50um d 75um e 15.0um
BE c

#

a

HIHE 1.0 D Landolt ROYN B O MEIZ 5m T
1.5mm Tdh 5D T, WHIEHE T, 5:0.025=0.0015:%,
x=0.0000075 (m) =7.5 (um) 2% 5%, LaL, A%k

EEOKE S AHESSWET B0 HAOMEA A V"
B 5% 7mm Th B85, 5007:0018=00015:x, 5> b MR 5

x=0.00000539 (m) =5.39 (um) THE ¢ (2% 5. — 25mm —*

+4.00D<cyl+2.00D90° DL ¥ X5d %o #o T DR ENI
a ZfliEkEiX+5.0D TH 5,
b BEEFEOEMEHL 25cm TH %,
¢ KEFMOEREHIZ50cm TH 5,
d +6.00D<=cyl-200D180° DL ¥ XL L Th %,
e F/NEELMNIARES M E BEFMOEREREOMICH 5,
e ¢

SMHEKEIE 4+1=5 D) TH b, Ll ¥ XIIAFEHM+6.00D, EEFEH+4.00D THb, LizdSoT, &

A1 +6.00D<=cyl-2.00D180° DL Y R LR U Th bo He/NEELFIIKTF IS0 & Tl 10 0 EE RN bk
LY RRHAILDH %,

LASIK F#H04 ¥ 74— A K - 3v& Y FCELWORERD, 2 D%,
a MEEREIL 2,
b EMTFRICFTH L.
¢ ERUCH o THEFRICTEHIZ R,
d FRSNABIECSE DRI EXD 5o
e FAIGEML MBI 2 LATE 2,
f#% 2 b, d
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MEORE F2o&EHE 4T

LASIK TIZAT L FHENLBIREC RS20V T, REVPDEICLRL I E, TRERICR-ELTD
BRI o2 BIZIZEBRESVLBEIC LI 2T L THEL, LASIK 32 HANERL, BEUFREITHTDH S
CEDFELTBLILEDPLETH S, PMOBIMIHEL 1ETHLOTMEIDHITH) ZEIETERV,

KBETE LOORERD, 2 08,
a JEIIIM43D TH S,
b KR BRI RL B,
c & 300~400nm D&% WINT 5,
d  HEEPRIIRITE O B AEE X D /NS,
e ik & BIIRBMEOEIEMT 50
fRE e, e

KERIEITTI11EH 20D TH 5, FREBEBOKFE LG H AT 5o KBEEFTHMELEFIIH 10mm, HHE
MR 6mm Th B, HIHED I B, FREEIE (UVC 290nm D) 34V Y BTRINEh THE
WIEELE L v RS/ (UVB 291~320nm) 3AIET, REESIHE (UVA 321~400nm) (3K
RETEELRINENS, Me & SICNBEEERES ML THNEIZZ 5,

68| ABREABTE LV OREAD, 3 DB,
a JEELEDITKE R B
b Y IAMREPLERT S,
¢ ABBEFHRIAS LD,
d FSAETE I~ IGENKE %k B
e N—Faryy s Ly ATHEESND,
e e, d, e

® B

BE, ABEREESIZERE EDICRELL LB LEIEBEL LV, ABAEIEMATRIV IR MEERETL,
TEADIGEIKREL 25, AFBEFMELTPRK, PTIK 2 LI ) ABEARSERMR 2B S¢S 2 EAWEET
BHbHo N—FaAYFZ 7P LUV AZEBREL ¥ 2 & o THBEREEMRIZBES NS,

HEPEBITLI S
a cyl+250D90°
b —-4.00D<cyl-1.25D180°
¢ +3.00D=cyl-1.00D 180°
d +225D<cyl—4.00D180°
e +4.00D<cyl-—4.50D 90
% e
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HEVERLAR & 13 2 RSB B TH LD D% ) o a IEBMHEE, b IERMEEE, ¢ 13+2.00D<=cyl +1.00D
BB TE LD THMEBEMRTH 5. d, e lZMHE L HMFETH 5728, QITMEEEL, e ZHEERFE
HTHb,

LASIK i MR CHE MO EFEAME R Ehd 2 D%,
a WRE b REE o ARE 4 ABEE e ABUENN
fR%E a e

L

LASIK firf2 i3 AR S # 22 ), ABMEIMRFIC 25720 ER2REZMNET 223 TER WV, 72,
PR PRSI R AR 2 OB TARIERICAR Y, IhhSEHE S - AR OB BN I
Vo MR DOEROIRME, ARE, AEMEIHNETETHL, L2 >T, HAEMBEORNL > XEHD
FIRICIEERE 2T %,

SRK 14 Po=A-25L—0.9K, P=Po- (0.0875A-855) R L XX N3, BEMHEHIERE EHE Lz
EDRAL ¥ X7 —=73+20D DL &, BEMBEENEHRE -3D 12T 5 LMAL ¥ X587 —iF &t
7L A=117 £ T B
a +21D b +22D ¢ +23D d +24D e +25D

B2 ORIEMEE AT S EP=Po— (0.0875A—8.55) R=20— (0.0875% 117 — 8.55) X (= 3) =25.06 (D) {27 %,

R R SR b R RE

2RDOFN. BIRO|NEEZ EFRITRBE L 720 1 FEMNSGEE CERBEFHZ 21T b HITIEMHHE
REFTH o 2 REBIART LT E 2, M HI3H0.8 GFEARH), RIRMEEL AR NRT S 7 4 L 2K
34A, 4BIIRY . ED L) ERBIEFHZ 2729

B 34 A BX 34B

a LASIK b PRK ¢ PTK d RK e AKBEIRA L v Xl A
e a
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HEORE H5EE 45

RK FArCH SN L BETREI BB IEA Do T2, KEFFHICL ¥ Z3A LMLV L, AROAFLER
PRFA o TWAE Z b ARBERAL ¥ TIHAM Tl v FIM 34B TABERREIMETIC R > TWa

DT, LASIK, PRK, PTK TH & \7s, FIH 34 A DARTHTIZH 5iREH#BIE PRK, PTK TEHMTE LV, Z
DIRETRIE LASIK I Z o 7oA B M OR A (ingrowth) & Bbihd,
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2004 42121
® 3
534 EI1R REFIR + E RABR B RH Z & #ERL
(MRS - JEIT - FRETBI6R)
RRER SR RS T

34 RE RN PR L [EI Z AR, BV - JEIT - FAHIBIER O & ES % BB,

KOBCIE L £o

1 3ERMOANBORANWEEZ 2 0H1F, THLNITOWTHRICHELE L,
2 /NROBIRE EOERME 2 D,
2|

L

@ Preferential looking # (PL %)

FAERCIIBEBEOMEIITEY, WHEATL ) HBRBERZITATERYT 2 & v ) LEATZEICE
DWLTTETH b0 BRINCIIHRIEOM T 50cm OHEEDOR 7 ) — V22 200EFHY, —FiZik
HeRm I, M IS EBNE A FEICERL, BREVSERIEZ B »ErEHET 5. MOEEE
AR BRLT, REOMIB» OHNEEZRDLFETH S, ZOHFFEICINT 1 7 HOHER
DOBITIEH0.03, 3HATIHOL, 6 HTIRO2BEQCHEINB LN TV,

@ Grating acuity cards

COHEFPLIELFHIFA L THb, PLEXZRL T Teller NEFE L7 — FTOWETD %,
Teller acuity card (TAC) X%, #HIEDLS 38cm D& 2 A THAE By, bl S5EAIC 10~
20cm 77— FZ B2 L, LRI BRBOIROB 2 5HET 5, BHRETE 5 R/NOHIE L REE
BED S M % S % o

@ dot 5

30cm D ffEECTHEN Dot visual acuity card 2T, v HFOHZHNT 25/ MIAMEZHET
BHETH 5,

@ #FEFMIRE (OKN) ZFIH$ 5 5k

IRETICHERERRZ B &, TREKRFEHAICEPT L, AR T2 IZHEBSMTIRIEISE S 5,
DL EOMBEROEP RN ENET 2 HETH 5,0

® HEFHENM (VEP) ZH5EHE

BRERICEMEZEE, BLORXZOMBREHORMES 272 L EOBMOKE S LTTREREOK
SEDPLRNEHETHHETH %,

® ERBRIEEY D 5 501 5 Jrk
e DRESD dot H3% % FT A% toand fro (25 L CHMRIEDIROE & 2 SHIET 5 HETH %o

B’ B

UbtokiEos s, 202EH T wEER %,
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REORE H5EE 4T
fR% 12
OQH-HEhEEHVZFOLO>BENZMET 5,
@Y FVIMROUNHOKMEEZS L SIIPBRIBICOL S 2w E ) ICEBET 5,
@/NRIEfERTVOT, FROERETITY) BERDMENETREZIT> TrOWET %),
@ R CIRMIRA ST 2 W X IS Loh ) LT %,

® B

Db 2 0GBy i vweER %,

KOBITEZ ko

L ERETED LSRR & MRICHE X

2. 20D OEHIRA+3.0D OIREZEH L/2RET, 2259 LTA0ecmDETAFTHHRT L Z AT
XDy E DR L v A TORE 2 RKD Lo

R
1 EHLE MRS & b IKBEOWMEAME T 5 720 WE AR LT, Bl LT bE A Rk

o TRET, —HOELHRTH B,

2 15D

)

2 20DDEMIRIC+3.0D DIREZEHTHE, —1.0D OEHRDOIRETH S, 40cm & R 5121, 25D AL
BUNER LRV, LA oT, 15D ORI TH %,

KEBEDEL 22 5o
ERRENGEE 5,
c ORI E B,
d WEREIMET T 5,
e IKEZEAEMNT %,
e e

23] 3% RRIER M) SR THE> TV DO LN,
a
b

kB
W RRFIIERBIRDEL 7 b MREIZK o TESEENELZD, RIFHKINGEZ Y, WEREMET 354,
HREIE RS 5,
EAOEHTE2+8D DL ¥ X0 0.25m OB WD D 5.
LY AD%BFIZTE BEOME I ENDS

a 0.25m b 0.50m c 0.75m d 1.00m e 1.25m
HE T a
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&

FOROZTELLTHEDT, BIIL Y XDHEF 025m OMBIZTE 5,

L v XoEtER %—%z%“(“, LY ADEMIZ< A FAE LTCEET 5,
1 1 1
>3 = - = == S N e = =7
L7235, a=-025 D i 8THoHND, 5 8 025 P=025m) 2% %,

LY ZORMIE < % BB E Sl S BN & A %W M E OREEPREBILIZE o TELS

DT END,
a FKmGE b I~IE c FEAPE d g e TEMINZE
R a

I TROZE BHOE S &bl Sl L 22 282 i TGN EIRL D,

=t
=

A DRI DV TE LM A A bRIE E L,

a ffEdR 10D
b HIEGRE 5.7 mm

c K&HEIFIT—20D
d WHFHREFIE—1.82

e HR#hE ————34mm
& ¢

B B

AN (2 & 3R LEOMBCTRITCAYS T 5) 1349 40D, FiFHRE IR 3.6 mm, #
HiRFIC 138 3.2mm, M TAREIERISHIEIEIER L M U< 1336, REREIEH 24mm T3 %,

1l

]

~5D DAY 57 b LY XTHEBE SNROE I END,
a MRE b WRET33em ¢ HRAET25em d BRRT20em e HREREH 20cm
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TEBESNIIRIZER L UREBICZ 20T, ERITEREICH 2,

INBOTE# % BRI DV TIE LV ol Sy,
a BEMMIE SR AETTHS,
b HEASEIER 3R HETTH S,
¢ WEBBIIT 4R HETTH S,
d HAEBORA0IBETH .
e 1EREOHINZIOBRETH S,
fF% a

WEOHE EBEHELT

AT HEEIL6~8 R A E T, WERBEEIEI~8M, FrAEROEIIZ0.03~0.058F, 1EEOHENIF
Dobson, Teller 5 ® PLEDKETIZI2H HT0.1, 248 A T0.3, 367 ATIZ1.0BETH 5,

EHRIEFETE LA Y hb,
EmERE— =Yy rar¥ 7 LU
MH#pmpE—- 7bars 2 L2 X

¢ AE#EBH—NN—Fars 7 LU X

d EHREH—REEHIL VX

e FHFEH——FT =k Sf =71 X
&

o' ®

L

=Y 27arvs 7 by XGEBRBELERATH S, V27 baryy 27 b XATRHEABEIIBETE 2\,
REFBITNL Y AIERBELEHOL Y ATH b, 7oL AT LY ARAEBEBEHADOL Y XTh b,
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