IS AMRER, MAEES3 m € Vision Contrast
Test System 6500° (Vistech #t) % v, FROE IR
(log) EIEE L 7=, ERHS (log MARTE) &, tRAHAE
5m ®log MAR#HIIERLVC-1® (NEITZ #) # B \v/z. #E
INEREIX, OPD-Scan ARK-10000®° (NIDEK#t) # A\,
WERE6 mm 2B} 5 Zernike REE N L2, WMIEL BER
BEOBELE/ITHIS L BRNEZOE/LR 5 2D, £
BOEILET, Zernike BRMBKZERE TS I LA EEL
Schwiegerling DZEAR? 2HV, BOBOOEILETD
EERINE, I <HINZE (S3+55), HREHINE (S4+S6)
REFTEL, HERITo . ERLEE, SHRERETICS
1 2 L EORIEEE RO E T EILET FP-10000° (TMI
) TR Lz, REE X, HRERERICE W TTHRE
BT CORBHEITETH L. BILEIZ, SHRETICBIT
BLEFKFEOFE B, BB L 2ERECEHRS L.
HEHRROERIZIE, EnwTA vy F2FHAL, FRERD
EA~DAB I RANBE LD L HERE L. HEBERICBY
ARPRERA D L UEILEEE, T4 /%y F 285D, 50H
DNEIG %247 - 7zBICEHA L7z, TR L OEROIEFE, 7

26
24+
22}
20+
1.8}
1.6}

log 2~} A VKRR

14+
ANOVA p<0.05

1.5 3 6 12 18
ZEEEH (c/deg)

1 MRELEBETICETRloga S X MNEED
B (FigiE tiEHR2E)

12

6.0 - ( % %
/é 50‘ T B T
E g0} g
M oant T L
& 30
® 20} L
R
# 10 -

O 1 La1) 1

TR HfR AR HiR
CSHl EhF BhH R

3 MEERER (VISR MRELRD) K5
BFLEOLE (FHELEERZE)
** p<0.01.
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VL To . BRRLWAIRATICBIT 2 HERIRTER
OWEHFIMEITIE, KENED S (repeated measure
ANOQVA) LD d 5 tREZ Aviz.

o # £

IV MTAMRER, ERERICHEERBRETERCEVHE
BLo/ (p<0.05) (H1). #H (log MARE) ITHWT
b, BERBFCEABRBHETCFECEVERE 2o (p<
0.01) (F2). BIATEE, v MR MRE, EREDH
BETEBWCHRTAZTIZEEE2RL (p<0.01), #H1
mm #EE L (03). T/, 20WE L BREOELFEICHE
LB RINEORE T, &FRINE, I HNE (S3+
S5), ERMEMRANGE (S4+S6) DT TIKBWT, BEBHEIC
HAMRETERICEMEL2 R L (p<0.05) (K4).

m = ®

Y IR MRE - BHEBWCE, BEOHE L FAKEY
(2, TUERGASEESHRAISEE Y LR AR L o, WRK
B, BILBEEIAEREEEZRL, BRIELFEICRIL

—0.3 2.0

® %
—02- I F’j 416
~0.1f H13

R
& =
= "
g a
fffff | g

0.0 ] —1.0

0.1 03

TR ' R

2 WIRE L BIRETICE 218518 (log MARE) @
I8y (FHE L ERE)
** £<0.01.

C:amppz [ o< | ERERIGE
020 -

015F

0.10+

0.05

LT

TR T W
9y M2 b REREE B
Bl 4 WL BRI S SEIEICIS L A SR
DHEE (TR + )
*p<0.05, ** p<0.01 (TR & HIRIC 512 HEE).

Average RMS (um)
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2. ORI, BLOEIZL 2ERNEDRLD, XEH
ERFTBRMEICEL ABENERTE2VWI L 2FBRLT
WA, BEOBET, Losada b¥ 13, BEBAKEFOD
YEFIAMRECETIE, NEREORENERE S ICH
HELTWwWa EBTWA. Campbell & Green® i&, b MR
DEMBR BN MTF) IZET 2418 T, BILOHEAHIN
EOEMERE, BEL~DIY 72 NOEEFESZET
SEAHEHHELTWAE. IMICHEILOEMLIE, BILFLD
ALY PWEREOZEL", RFANK - yu—7 x— F%
B R OHEERICSZAETFEESEHB. £LT, Thb
OBEF, 3V FIRMEEFTTRELEDICLREI Y S B,

AR, IV PR MNEERXBVT, SEMBREED

cut-off EIZHL T A L hn, ERULZEILEICL 2%
FNECOEEFHEBIIRITEZENTFEENE. Lizdo
T, BRE, ANER, BIHBEFRERSOBRIGESK
X\VEFICIE, WIEHR L BEEORBENIRE (ETsT
BEMEA S 5. Wachler 5% 13, ARIEFSENLTWELE
z b b LASIK (laser in situ keratomileusis) BEE » I
LASIK BEHICTBW T ORE2To 2%, FELREMK
BH ool LML, HHOMETE, NEOFHUA
fThhtTunizwnz b, BILEOFUISREERET TiZiTh
NTwhnz e, SEHERETHLENH 5. BIEHE
DEILENERT ABERICOVWTE, YHFROZWEE T
ANV L omMBEROMEIeRRA B, Hiw
BABORELS(IEELTwERY, SEEILBESD
BN =k 3t EEIRWEFRAShTw W, FIR
RICELENKE BT 2ERIE Y, WEOEE 2 2T,
BBEOERTHRAREL A LELONS. 48, TOELE
B2 X 2 E2HERD, ERvbh Ty s ARAEEROR
RWMELHEROME 2D CLOBREEEL5 ATV
», MEET) FECTHS.

SEEE o, WIRE S BIEHTICS T 5Bl Riggo
BRIZOWTIRE L7, Z0RE, BFLIE, MEIRRRICERIK
FERONELZ RN S8, Rkt mbLses0
EELRRHAZRELLTWELEL LN
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BN LS EIOL 1281 4 22 R B O g

N=PHEEE /B @#°
EERFRZEERRTIEREEERNE CUREREEFEFEFTNAERIREEER
B #9:4BIOL (HEAPMMA, ¥ S&EAYYa—>, BEST 7)) 0ZEEEREEE MTF) &M

Vector System & EEIRZ H T, ZHMIOL O best focus MTF & defocus MTF #8Hll L 7=, # 2. bestfocus MTF i, X%
EAPMMA - BERYY -V -HBEQTI7YN - BEAY) IV - SEAV)I-VOEE o7z T2, HEKIOLK
BT, BEAIOL &N, &8I MTF BIEWERITH o 7225, defocus MTF id, HEHEWELZMHZELE. & W
MEIZX BIETIE, MTF OB &A2 5 PMMAPROENT-METH Y, F7-, foldable IOLDHMEE L TIE, ) a—
W52 LARBENL. BEALSEAIOL OB T, $HAIOL O defocus MTF I3, BEAIOL &~ HBMEY
BEIZRNTBY, CAPSEEAEOPHREZS I TR DEEZ LN,

Modulation Transfer Function of Monofocal and Multifocal I0Ls In Vitro

: Takushi Kawamorita?, Hiroshi Uozato"?

Department of Ophthalmology and Visual Science, Kitasato University Graduate School of Medical Sciences®,

Department of Orthoptics and Visual Science, School of Allied Health Science, Kitasato University?

Purpose : To evaluate optical properties by Modulation Transfer Function (MTF) iz vitro in order to opti-
mize selection of intraocular lens (IOL) material, and to compare MTF results for monofocal and multifocal
IOLs in order to predict effects on vision. Methods : The OPAL Vector System and a model eye with a 3.0
mm diameter diaphragm were used to measure the MTF of various IOLs. The IOLs studied were the HOYA
MC-10 (monofocal PMMA) , the AMO AR-40e (monofocal acryl) , the AMO SI-40NB (monofocal silicone)

i and the Allergan SA-40N (multifocal silicone) . The optical power was 20 diopters (D) and the lens diameter |

! was 6.0 mm for all IOLs. Results @ The best focus MTF in 100 ¢/mm was 51 % for the monofocal PMMA IOL,

{41 % for the monofocal silicone, 37 % for the monofocal acryl IOL, and 17 % for the multifocal silicone IOL.

i The MTF around a defocus of 0 for the multifocal IOL was lower than for any of the monofocal IOLs. However,

the MTF around a defocus of — 3D for the multifocal IOL was higher than for the monofocal IOLs. Conclusion :

i These results suggest that the most optimum IOL material is PMMA from the viewpoint of MTF, and for fold-

i able IOLs the optimum IOL material is silicone. Furthermore, the defocus MTF for the multifocal IOL appears
to be maintained compared to that of monofocal IOLs, attesting to the multifocal capability of the former.

[Japanese Journal of Ophthalmic Surgery 18 (1) : 77-81, 2005]

W ATHEIBERASH, BRIFERBEOHRE DS WY 75,

I ¥ 5 ZO—HTHL OMBERREH SN TS, ERMERE,

4, BRML Y X (intraocular lens : IOL) 33 &E 4
B2 EObONBEL, HFENR2RETSE200BDT
2% <, quality of vision (QOV) D EMERENTV S,
ETORDLNDIEED—D L LT, BHEHAOELANT BT I
5. TLCHRE, 2hef) IOLIEANTH-RESNT
VB TRIZ S 0L o Array® Th 5. Array® 3T TICE

AVEISRAMREOETY, FHESEER TV & X OB
B (LT, FHERE) 0T, sL7 - nu=?, 2LT
HESIOL I HBEASBILEIEE LR TWY 2 &80T
b, Zhblk, OLOXEREIERT 2 LEL NS,

FOTHMEE S, BEREOLI TS, EREERE
# (Modulation Transfer Function : MTF) 2% H L, MTF
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ISOFIIRIEAL R

KE  DYX—E—-LX cCcD PC
0 M oL S
e a0 > |
+&i 1/’/"; " ,fl
sskal/ | \\ / il ]
3.0 mm DR
MEEE L ERBE BT, in vitro DEED L IOL OfE ®1 0L OELyEuss
72 5l % A7z, SHERH L-EBIE, IOLOSMEICE EFIL MC-10 AR-40e | SI-40NB | SA-40N
725 MTF O E, BELIOLESERIOLICBIT A (A—%=) | (HOYA) | (AMO) (AMO) | (Allergan)
MTF OB TH 5. MTF iE, best focus MTF & defocus B 1.493 1.470 1.460 1.460
MTF CEE %47 - 7z. f?;f WE | 7.91 11.61 10.26 10.26
=
. ( W o 15.72 15.54 15.54
|| 7 P mfn)
fUE (mm)|  0.91 0.98 0.94 0.99
MTF O #IEIZIE, OPAL Vector System (ISL#E, 7 # b %’s(?‘ujﬂﬁﬁ%ﬁ 250 BLE | 242B1F | 244 BIF | 244 BLE
=7 R4, JRCH) & ISOHMEERE AV, HEEER ¢/ mm
546 nm D e, AIWE WEE) 13, 1SO HHED 3.0 mm WARE T 1.00 0.15 0.21 (%9;%%)

EL7: (B1). REBIE, BRELFERLFNIEL 40,
RN AR THZEShTwb,. MTF X, 5%
#F (Charge Coupled Device : CCD) LB ahi-#iE
EA# (Line Spread Function : LSF) %5 Fourier Z5it
S, FFESNE, FLTHEOESAENACCD LIchb L &
@ MTF % best focus MTF, CCD @H %= #BICBH S ¢/~
& % MTF % defocus MTF &3 5. defocus& (D) i,
best focus B % £#\C CCD 2EORBEE (mm) %R
HTHOLVYXHME D) CHRELZELTS. 28 MIF
OWREIIE, 100 c/mm (#30c/deg) ZHW/. $7=, K
EERICERAL/-I0L1E, BII1+20.0D (FRAME), k&
HE6.0 mm » HOYA# MC-10 (AT, HEEMPMMA),
AMO # AR-40e (BT, BEHT 7Y N), AMO#SI-
40NB (B\F, BEgESY 1) 2—-) & ALLERGAN # SA-40N
O Array® (BT, SEHEY I a-Y) Tha. EhhEN
TR (A—H—EBE) 2RILCRT. $EAYYVa—
1%, FOHRICS OOXEY—-VE2EFL, BAXREIHNEREH
NFEHORYELEEI - THEY, hEALESE, &8
B EEAEOBITE L EREEE BeraEsh Kisz
ETHEENATWAY, LidoT, MEE®3.0mm & ¥
LLEMIERORKDIE, SELYY) 23— 0E—EHEES
DEFITHhHY, 0L EORRSAFHLETALFROER
MmRERIE™ L 1 F/NL0.96) &b, F/z, EHEEOM
ANEHRIL, ZHBEH+3.5D T, BEETHRET L EH+
2.8D &% 5.

o # xR

1. IOL OMBICL BB
&b MTF & VERIE, BEFEF MTF (diffraction-lim-

ited MTF) €, VY XFZROWEFLZWERELHEOHE
8D MTF #7RF. 100 ¢/mm 251} 5 best focus MTF 0%
BiZ, MTFoEWIRIC, BEELAPMMAS2%, HEERYY
I—41%, BESAT7INIT %L o7z $72, FO4
DEBEHERIZB TS MTF BEOIHIIFHOERE %
7 (B2). $/, BEEBEEF (100 o/mm) EHZEHEAE
BE (60 ¢/mm) 2B % defocus MTF OfER%, Th
FhE3, 41 0RY. BEREE, MTEFOY—-Z7iZBLTHE,
TROBEHFETH, BEFPMMA, BEEYY -,
HBER77INVOMEE o7, BCELTOEAKEZIET, £
PHEST ) VBEWERER LA,

2, BEAESHEAIOL QLR

100 ¢/mm 2B 5 best focus MTF O#5E1%, BEEMIOL
41%, ZHERIOLERR17 %, SHESIOLERE6 %L %
D, ZEFIOLO MTFETHED 57 (E5). defocus
MTF #5213, BERAE (ERBER) ICMHH 75 defocus 0
(D) AETIREELIOLIZHSR, $£H8I10L 02ZEHE R
BHETMIFETAR D b h:. ZAM GERER) Ky
¥ 5 defocus —3.0 (D) fHETIX, BEFIOLICKHSN, £
EHIOL O MTF %%, BZEEAREFE CIIRELERALN
HWh oo, BEBBEEE TREWERTH 2, L7251,
£ JIOL OE A ERAE O MTF i, EBEHME L kX2
&, EEMIIBVWERE -7, T2, defocus —1.0~
—2.0 (D) OFME (FERAK) FETREMIF oL
LAERLNE o (H6).
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——diffraction-limited
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2 ¥E(Z4& B best focus MTF DRSS
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|._
=

0 —0.5 —1.0 —1.5 —2.0
defocus (D)

B4 #EIZL D defocus MTF (60 ¢/mm) DIIE

v % 7

1. IOL O EIC K BHE

SHEESIE, MTFHZEEE LERBz AT, MED
DO MTE Z2&HI L, in vitro DEAD S I0OL OEK 5
M%ERMT. ZDRE, best focus MTF, defocus MTF &
HIZHERPMMAVEDLREL, RWTHERY ) a—V,
HEST2)VNVOIEE o7,

HEHSPMMAD, b MIFF ErPo-BHRHELT, £
MEDLOOFERE, WEEIEZ OGNS, PMMAR,
TSRF v 7 DTS TRERE RS 0 %L L& ERE
ENR, MAKRMIEd v ehs, BEEEE LT
BLENHBEEEZONS. ZLT, ZOERE, HES
PMMA BN OATHESAI Y I —Y XY FERLD LW
IRELFEOLVHDERSTHEY.

T, BESVYI-VEBEAT Y NVORETRE, b
THICBEES YY) -V TMIFAERERE 2. Th
i, HEZ0LDIZXpEP, bTh/BIERE - HEREE
DEVIE ZEEOREEE - NER Y, BROZICERT
2b0eEZLNSY. L, BROZBIELTE, E
IOL Ao MR THENBHIRETF (shape factor) ®
BENEZ bNBY, MEOHRETF E1 »oTFESHh
DHEBmNLINERF BT AT, KX EBEELVEERD
n7-89,

— B2 A PMMA

80 —pem BRSO
—o—BERT 7))
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o
|
o
o
LB
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4
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.A,..u
0 lo=g=Deffatifer
2.0 1.5 1. 0. .
defocus (D)

R3 MEIZLS defocus MTF (100 ¢/mm) DILE

100

diffraction-limited
—n—BFE IOL

—o— L IOLERA
- ®= ZHEE IOLEEAS

0
ZERKEH (c/mm)

5 HBESRESHEAIOL O best focus MTF DB

BEAIOL %A I0L

20 o/mm

T ——— —— S
20 10 0-20 -30 20 10 0 —10 —20 —30 {&/mm)
defocus (D)

6 BHERESZEAIOL @ defocus MTF O LEE

UED X, PMMAZD, &b 274V 74 —2m<, &
DR ES S BRTAITHRES S, LrL, HEMICE,
KE YRR X BMHEARY, HolbAsE, H&ER
CETLIHMR L2ZRL2THERLT, ThoiBEx
% & foldable IOL DFIH K& v, ZZ T, foldable IOL @
Na—-v TN, ELONEERMEE LTGET AL
WO EIRBLTRESTSELERND LY, RFRBERESD
X, WEIOLBAROMIE 2 EER L B4, YUa—v
IOL2SET 5 2 LR ENT. WEOMIFEDCEILHLT
PTHELDIZ, 3V TR MNRESCHTIZ ETRERAICE
FHEONBDE ) PIIERPEL 720575, IOLBARDOSR
PETLEEOEIHEY ShTHBh, QOVEBEKT S
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ATHLTLRFFEFENRLZLDZBIRT ALV &Y
—ODHMMBIC R B EELL, bLAAMEOREEE
BOWMTREZI TR, FL7 - a—%, BRENE
DEEE, BROZERREOMBE 255, cnoiddE
ZFOLODEEEVI N, LLAIOLOT vy Vi
F8E, DRERCLABROBMETHAZ BRI NTS
U EROMBEE MEESOMEE 2RFALEVLD
CHEBEVNLETH 5.

2. BESAESESRIOL OER
BESLSESIOL ORRICE T IBKRRSIEELL R
ENTVED, Leyland 513, 24 5120\ CHRBER % TRk
DERFTE AT TF ) Y ARIT, AW EEMEE A5
ZOWMEICL Y, ZEHNIOL OB IPPREEFHRIIOVT
DEFAEZER S, a¥ b5 R MREIDWTHE, /S
FA—FORFE—EPOFMIT LT, §BIEELHRE
BMlhoTwh, ¥/, ZENIOLBARIIBIIAE.L -
hESNEREHEARMEE DI Y S A MVREKET A
ERban b, IOEMEFET L2201, in vitro
IZBT2MTFZEHI L, SEEEOBRIIOWVTHREL
7=,

1) %A 0L EABOMHEREEED TR

OPAL Vector System & EREEIX, & bOHFFRTICBIT
LZMRBAEZRICGENFET TCOMTIF 2 BRT 5 2 L 8T
T, invivo B LIAVISAMREOTFHICOEHETH
BEVHEED »o, BAERICEITSMIFOBERKE, vk
DAV MTAMEKEOREKIL, BBIZWHHSETELL
ENTESB, LidoT, 4E® best focus MTF DR X

HERIOLEABE Zo/z2 ed s, 2V VA MRE, &
BVIBRNCBVWTH DRI B Z EARRENG, T/,
defocus MTF DR LY, R THESIOLBARESE
HIOLEARICHL, a5 X MEE (HAWIEAN)
FRAFEEFTEHRAT B L EZEELES, BESAIOL

RV PIAMRESLZERIOLEFEE (F7-1381)
TEFIVIFAMRE>ZESIOLERFBE (F-38
B) TEFIVISAMNSES>HBESNIOLESELETES
AVISAMREDOREICRLLFERENS, Zhbld, H<
¥ Tin vitro P 2RBITROLDFETH Y, EBRITITET
(IERS) <o, TR, BEMER CRERROFES 21
ELZTAHLELXONEY, TOFHEFEORVEEREE
23 Montés-Micé 512k o THEINTWE®

MmEE (FEREE) R0 MTFETICOWT, SEO%
HTR, BeXTERETo--D, £6% (BEX) TT
i EERD defocus MTF 5% 9 4 LR T B T REMEIZ

HBA, TOBRLY, FHEEYY 23— VEBAIRO REARE
BRas, IEHREHIVET LT ATRESRBRENS:, &
hik, RKIBLDEEFIOLDELRFETLHAINY,
% 72 Post 61 L ABIRBETHZOEEFBELNLTWELY,
&t in viveo TIX, THRBHLZFMEL TN LHEET
H5b.

3) SEAIOL OMTFETER
SESIOLZBALEREBEOMIF H5 ik, vtz
YIS AMREMETTAERIZDOWTIHE, Navarro 52 &
STHBEENTWEY, REMTEET 5 PAThHRE, B
L (ERERTIECCD L) 2y v — 7IEs 528, AR
% EBET 2 FTHRL, BEOFRICREEL, BELTEY
D, FEREIEOEASNONHEAEO MTF 2 ET 8¢5
EENTWE., LMo T, B6DEBAIMMNED MTFET
i, EREES»SONA TARSOHFETHL ZEDbI 5.
2%, BFHEELIOLOREEZEL DS 2T, R
WERICHLE T A EHBOMIF 2B L) T8 L HEIS
DINA T ARG DRENHRE D, ZAIMO MTF 2RHEIZ L
TR b2, Tk 5 i OB ook v B
T, ENHLELIOLORROBRELLX5ZLHT
X5, LaLeds, TORKE, YREDFICL VAP
L HEZ ERT ANBEOUENEDL L L THRIED
LT EnS, 4%, FRERE{LEE, MTFoEbz iz
L, € FMEOBELL WSS TRET2LEND 5.
ZEMIOLE, MESEIERINTY A, BHBOK
LI BEPL QOVEFTOANEEREEDLETEY, &
BELELBEHIPEESIOLOBREEORES BIET
72 d, tnvitro & invivo MEOBE NSO T 70 —F 78
BETHA.
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Effects of Tear Film on Measurements of Corneal Aberration

Takushi Kawamorita

Department of Ophthalmology and Visual Science, Kitasato University Graduate School of Medical Sciences

Hiroshi Uozato

Department of Ophthalmology and Visual Science, Kitasato University Graduate School of Medical Sciences
and Department of Orthoptics and Visual Science, Kitasato University School of Allied Health Sciences

HEY D IREBOREMNY, BARIGEORENZELCICSAZZEEREML L

i RERERER, 77 hA2X577 ~® (OPTIKON 2000) MV, FEEZ10RIC, BHERDSHBIER
BOMBET 5 WHEBTITo Ao %7, FMB0VRICEUVERHSY, REPBUTRBEL LBROPNEFRSIT £,
AERINEE, 4mm BLY 6 mmEOD total BRINE - F—ATIE - FIREMIEEBRL 7=,

TSR ¢ BEEBICHY, total BRRNE - F—IVIREIFRLCER U, £/, BRESOMEBICERU LNEWE,

1 EORET, BHEROBEICE->TWVWB I 5L,

iR L RABOREMRE, RENEANECS T 2REERE LS. RELVAKENEZAEDASHICE, EHRICE
ICRTERE S €, 5 ~10RLRICITOIDENH B,

(B %2 56:3—6, 2005)

Purpose : To examine the effects of tear film, as measured by the interval between blinking and corneal

aberration measurements, on the magnitude of corneal aberrations,

Methods : Corneal aberrations in 10 eyes were measured with eyes open using the Keratron Scout® (Optikon
2000, Italy) at 5-second intervals after blinking for up to 30 seconds, and also at 5 seconds after the second and third
blink. Temporal changes in total higher-order aberrations, primary coma aberrations, and primary spherical

aberrations were analyzed for the central 4 mm and 6 mm corneal areas.

Results : The total higher-order and primary coma aberrations increased significantly after 10 seconds of non-

blinking but decreased significantly shortly after blinking.

Conclusions : The present study suggests that corneal aberrations should be measured within 5 to 10 seconds

after blinking.

(Folia Ophthalmol Jpn 56 : 3—6, 2005)

Key Words : Tear Film, Corneal Aberration, Blinking, Temporal Change, Irregularity
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fENZE4mm B LU 6mm IZH1 5 total BXRINE (S3~
S7 ETOMHA), 3RDAVEATHIE—TTINE, ¢4
ROBEBED T H 5 B —IKEINEE FH e, FRRICERA
FUTTARAY (R FL-A®) FR5HHREE & ¢,
Mg s MEksmEE%E L, BEE®S, 10, 15, 20, 308
RICABNEZFHEIL 2, FEEBR30VRICBURE ¥,
BB S DBEORBESBFUFENL L 2RO NZM@T S
otz EBROMETFNBEICIE, REMESTELDN
(repeated measure ANOVA) & 3B LO4BOBRET

(pm)
4.0 _ ANOQOVA p<0.05
3.0 Bartlett p<0.05

)
5 2.0
o /'I\

D
0.0 Ry
PEE® 30®#% BE 10 BEH2ME
(pm)
0.8 ANOVA p<0.05
Bartlett p<0.05

» I
O~

0.2 T
A J —
o= = e —
0.0 . : .
HHE® 30%% BB 10 REE2E
(pm)
0.8 ANOVANSS.
T Bartlett p<0.05
0.6
4 |
0.2 T
0.0 . : :
WEHER 30M% RmE1E EE2H

2 BRREOWENELLBEEICL IR ORM

— r00 -

a . total BRINZE, b E—TvINE,
¢! FHENE FHELEERZE
—O— | mm &, ==O== 4mm &




INeF B A

z - i o e : i
88 84 8178 76 73 71
SV,

3 BEBROAT7-a— Vw9 TREH

a BEEES%, bl15M%, c:30%%, d EHE1EE%
B, ABEHRI<y 7 (curvature map) T, TERIZMEINZE~ v 7 (corneal wavefront

map) HRL TV 3,

& % Bartlett BE & -,
b 7

Total SRINEDFEHE - BEERZEE, HESEL L I
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B &9 : Laser in situ keratomileusis (LASIK) %47
W, iR 2 FER, R e BAREL HEMIzO
BREtL 7=,

Wy HE | FMREREII1997FE6 R H 5199953 .
K513 35 B 62 AR, SFHEHS 29. 1%, fTRIDFMIRE
BT —6.90:2. 49 (FHE L FERE)D, AT
5IERIZDWTHSTL 1=,

7w R, e I BERINOELLENL 26
AR (41.9%), (32008 (32.3%), 16 HR(25.8%) 218
Th#HbNz, REFRBIZ1.4 TH-12, 2. BIE

CFWEREIF0.85 THoTz. 3. BEHE 205D
ARSI 48 BR(77.4%), +1.0 D BAPYIZ 55 BR(88.7%) H*
INE-fz, 4. REM MR 3 HAORS TEITERIE
FZRE L. 5. AHHE  SHER& LA -T2,

W AEBIRBEFHO—>THS LASIK (CH
W, ik 2 EORBTIIRGAReN, BWEA TR
i, (BER&ES 109 : 88—92, 2005)

F—TJ— F ! Laser in situ keratomileusis (LASIK),
2EORB, "2, B, T

Long-term Clinical Course of Laser In Situ Keratomileusis
—Two Years Follow-up—

Daisuke Aizawa?, Kimiya Shimizu?, Motoi NakanishiV?, Masanobu Suzuki?
Koji Ohno® and Mari Komatsu®
U Department of Ophthalmology, Kitasato University School of Medicine
D Department of Ophthalmology, Musashino Red Cross Hoshital
8 Department of Ophthalmology, Yokohama Clinic Attached to Kanagawa Dental College
NSection of Ophthalmology, Sanno Hospital

Abstract

Purpose . To evaluate the cases that were treated
with laser in situ keratomileusis(LASIK) and who
were follwed up for a full 2-year period without fail.

Materials and Methods : LASIK was performed
in 62 eyes of 35 patients between June 1997 and
March 1999. Mean age was 29.1 years and the pre-
operative mean spherical equivalent refraction was
—6.90%2.49 (mean *standard deviation) diopter (D).
Five aspects were studied as follows.

Results . 1, Safety . 26 eyes(41.9%) gained 1
line or more in best corrected visual acuity. Twenty
eyes(32.3%) were unchanged. Sixteen eyes(25.8%)
lost 1 line. No eye lost 2 lines or more. The safety
index was 1.04. 2., Efficacy : The efficacy index

was 0.85. 3. Predictability . Forty-eight eyes (77.4%)
were predictable within®0.5 D, and 55 eyes (88.7%)
were within®1.0 D. 4, Stability : Manifest refrac-
tion was relatively stable after 3 months. 5, Com-
plication : No complications were experienced.

Conclusions . Our 2-year follow-up showed that
postoperatively LASIK was safe and effective.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 109 : 88—92, 2005)

Key words : Laser in situ keratomileusis(LASIK),
Two years follow-up, Safety, Efficacy,
Stability
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B EABYIRM Td 5 laser in situ keratomileusis
(BT, LASIK) iR, BB EFMOETMER->T
ETBY, BLORESIRE IR TWS, LeL, B
B 810 2 ERBEOZ 2N L BRI DWW TOXIIE
BeAll, BIREVWESTH 3, §H, KL
LASIK %217V, itk 2 FREER L TRABRE L ER
WDOWTHRE L7 D THRE T 3.

I S8 &5

4E, A4 I1X 199746 HH 5 1999 4£ 3 B O B
FR+FHREET LASIK 217V, itk 2 EHRRREL
BIERIC D W TR EfFo /e, TNCOBEBIHL,
FM OV THaRHBEzT ok, XBCI EE:R
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IRTH o7z, F#Z 29.318. 4(CEIELIEHERE) B
(18~427%), TR0 D S ffliBR T E #1132 —6.90£2.49D
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D, BHEEHEAKIZ6.0mm, BFEEDOEZWLETS.0
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BIEFICK L T, SRBE LT, MaTElEE K
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+0.73D(—0.50~—3.00D) TH -7,

AN ERMNC LT, MRITEMGRIRE, HR -5
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P—EEIX STAR S 2(VISX #1) 2Bz, BEERE
BEEFTEREZOLEBEELUTAY, /£ 74K
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imal of resolution(log MAR) 7 WwHBE L T{T o729,
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Eleven-year follow-up of photorefractive keratectomy for myopia

Motoi Nakanishi, Masanobu Suzuki, I{imiya.,Sﬁimiiu

Department of Ophthalmology, Kitasato University School of Medicine

Objective: To evaluate the long-term clinical course follow-up of laser photorefractive keratectomy (PRK)

for myopia.

Methods: Twenty-six eyes (16 patients) in this study were divided into 3 groups depending on degree of
correction. We compared the differences between these 3 groups for safety, efficacy, predictability-spherical

equivalent, stability, complication and satisfaction.

Results: All 3 groups were safe. The efficacy index, the percentage of eyes within 1.0 diopter (D) of
desired postoperative refractive error and the percentage of eyes with a change in spherical equivalent with a
manifest refraction postoperatively of Group 1 was satisfactory.

Conclusions: The first generation PRK was clinically certified to be safe and stable in patients corrected for

low myopia.

Key Words: excimer laser photorefractive keratectomy, PRK, safety index, efficacy index

Introduction

here are many studies of a short-term clinical course

after photorefractive keratectomy (PRK) follow-ups of
2 years in Japan.'* We previously reported the outcome of a
8-year post-PRK follow-up.® That has been the longest
follow-up study in Japan. There has been no report of a long
clinical course post-PRK follow-up of longer than 10 years
in the literature.”® Here we have reported on a PRK of longer
than 11 years clinical course because of the postoperative
period after PRK in 26 eyes operated on in the Musashino
Red Cross Hospital. The postoperative period was over 11
years. For these we used the guidelines recommended in
postoperative studies for refractive surgery.'o!!

Patients and Methods

The first clinical study of PRK in Japan was performed in
Musashino Red Cross Hospital and two other hospitals from
1989 to 1992.'2 There were 26 eyes (16 cases) which
underwent surgery in the Musashino Red Cross Hospital
during the period between November 14, 1990 and October,'?
1992. Based on refractive corrections, the eyes were divided
into three groups. Group 1: low correction (=3 diopter (D)),
Group 2: moderate correction (from 3 to 6 D), Group 3: high
correction (6 D <). We retrospectively compared these 3
groups. Group 1 consisted of 8 eyes (6 cases). Group 2
consisted of 13 eyes (10 cases). Group 3 consisted of 5 eyes
(3 cases). We did a retrospective study on the eyes of 6 male
(9 eye) and 11 female (17 eyes) patients. Preoperatively the
spherical equivalent averaged -5.5 & 2.6'D (from -2.3 to -
11.0 D). The cases required an average correction of -4.4 =
1.5 D (from -2.0 to -6.5 D). Group 1 required an average

correction of -2.8 &= 0.4 D. Group 2 required an average
correction of -4.6 &= 0.8 D. Group 3 required a correction of
-6.5 D. The correction of myopic astigmatism has not been
performed in spite of any D. The ablation diameter was 4.5
mm. The same surgeon performed the PRK operation on all
the eyés. We investigated the safety, efficacy, predictability-
spherical equivalent, stability, complications and satisfaction.
Safety was evaluated for safety index'! which was the ratio
of mean postoperative best spectacle-corrected visual acuity
(BSCVA) over mean preoperative BSCVA. Efficacy was
evaluated for efficacy index'! which was the ratio of the mean
postoperative uncorrected visual acuity (UCVA) over the
mean preoperative BSCVA. Predictability-Spherical
Equivalent was evaluated for the percentage of eyes within
+1.0 D of desired postoperative refractive error including a
table categorizing refractive outcomes.!' Postoperative
correction after PRK was reported to be stable for 6
months >*¢ Stability was evaluated for the change in spherical
equivalent with a postoperative manifest refraction.!! We
studied the changes of corneal thickness, corneal haze and
contrast sensitivity. To evaluate contrast sensitivity we used
MCTS8000® (Vistech Consultant). The mode was glare
negative in the daytime. We evaluated the satisfaction on a
scale of subjective points from a total of 10 points by a
questionnaire survey of 26 eyes:(Figure 1).

Results
Safety
The safety index is shown in Figure 2. The safety index of

Group 1 was 1.18, that of Group 2 was 0.97 and that of Group
3 was 0.98. All 3 groups were safe.




Motoi Nakanishi et al.

Efficacy }

Efficacy index is shown in Figure 3. The efficacy index of
Group 1 was satisfactory but that of Groups 2 and 3 were
unsatisfactory. The reason might have been that the
corrections of eyes in Group 1 were -2.8 + 0.4 D, and the
average acquired correction was set up as -0.3 & 0.6 D; while
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Figure 1. The satisfaction results on a scale of subjective points from
a total of 10 points on a questionnaire survey of 24 eyes.
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Figure 2. Safety was evaluated for safety index which was the ratio
of mean postoperative best spectacle-corrected visual acuity (BSCVA)
over mean preoperative BSCVA.
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Figure 3. Efficacy was evaluated for efficacy index which was the
ratio of the mean postoperative uncorrected visual acuity (UCVA) to
the mean preoperative best spectacle-corrected visual acuity (BSCVA).
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the corrections of eyes in Group 2 were -4.6 = 0.8 D, and
the average acquired correction was set up as-1.1 & 1.8 D;
and the corrections of eyes in Group 3 were -6.5 D all together,
and the average acquired correction was setup as -2.5 &= 1.5
D. And the efficacy index of every group sequentially
decreased because of refractive regression.

Predictability-Spherical Equivalent

The percentage of eyes within 1.0 D of desired
postoperative refractive error, including a table categorizing
refractive outcomes is shown in Figure 4. That of Group 1
was satisfactory, but that of Groups 2 and 3 was
unsatisfactory.

Stability

The change in spherical equivalent with a manifest refraction
postoperatively is shown in Figure 5. That of Group 1 was
satisfactory, but that of Groups 2 and 3 was not. The spherical
equivalent of Groups 1 and 2 declined with lenience. There
was a significant difference in refraction between 1 and 11
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Figure 4. Predictability-spherical equivalent was evaluated for the
percentage of eyes within &= 1.0 diopter (D) of desired postoperative
refractive error, including a table categorizing refractive outcomes.
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Figure 5. The change in spherical equivalent with a manifest refraction
postoperatively.

*Wilcoxon’s signed rank test, P < .05

**Wilcoxon's signed rank test, P < .01
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years postoperatively (Wilcoxon’s signed rank test).

Complications

The changes of corneal thickness are shown in Figure 6.
There was no significant difference among the three groups,
which were stable throughout the period. One common
complication was haze after the PRK procedure.'*!® Haze
was generally apparent 2-4 weeks after PRK, and the opacity
became strongest 3 months after PRK and gradually
decreased. Haze is not present and the ablation zone in every

case is smooth and clear. The longest time post-PRK was -

156 months, and in that case the patients did not have haze
over grade 0.5 in the Fantes classification (Figure 7). And
we reported the changes in the corneal epithelium and the
corneal endothelium early in the course,?? there was no
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Figure 6. We investigated of the corneal thicknes.

Figure 7. Photograph of corneas 156 months after PRK
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Figure B. The changes of corneal haze
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change in the long-term clinical course (average 144 months
after PRK). There are many studies regarding the decrease
of contrast sensitivity after PRK.?** The contrast sensitivity
of Groups 1 and 2 in long-term clinical course after PRK
were almost withinnormal limits. But the contrast sensitivity
of Group 3 was a low value in all ranges (Figure 8).

Satisfaction

The satisfaction as subjective points from a total of 10 points
on a questionnaire survey of 26 eyes is shown in Figure 1.
That of Groups 1 and 2 was good, and life without glasses
and contact lenses (CL) (86%) or anisometropia (14%) is
the merit of undergoing the PRK operation. The patients
within 7 points complained of postoperative pain, refractive
regression, decrease of contrast sensitivity and glare in the
nighttime.

Discussion

All 3 groups were safe. The ratio of emmetropia accounted
for in all cases was 13%, 15%, and 0% in Groups 1-3
respectively. In terms of safety, we corrected all cases to a
maximum of 6.5 D, the efficacy of Group 1 was good
compared to the other groups. The predictability of Group 1
was satisfactory, but that of Groups 2 and 3 were
unsatisfactory. We estimated that optical change occurs after
an average of 144 months after PRK because of the
predictability decline in Groups 1 and 2.* At the moment,
the adaptation to the first generation excimer laser Excimed
UV200LA was supposed to be a low correction (= 3 D) in
terms of patient’s satisfaction. The safety index of all 3 groups
was satisfactory, but we have to follow them up carefully,
because the spherical equivalent of Groups 1 and 2 declined
with lenience and there was a significant difference in
refraction between 1 year and 11 years postoperatively
(Wilcoxon’s signed rank test). There were no serious
complications, however the contrast sensitivity of Group 3
was a Jow value in all ranges (Figure 8). Because astigmatism
was not being corrected in every case. We perfomed PRK
with a small ablation diameter (4.5 mm), the optical quality
declined although there was no haze over grade 0.5 in Fantes
classification. Therefore we performed PRX for the low
astigmatic patients. The measurements of Schirmer I are
15.3 mm, 9.2 mm, and 13.0 mm in Groups 1-3, respectively.
There was no significant difference between the 3 groups in
the number of cases within 5 mm (Schirmer I). Not noted in
the materials of the present study, there were 2 eyes, for which
PRK was performed in the Musashino Red Cross Hospital
during the first clinical study on PRK in Japan, that have
since undergone mini-radial ketatotomy (RK) for refractive
regression, 1 eye on which deep lamellar kertoplasty (DLK)
was performed to correct the corneal central opacity,” 4 eyes
(2 cases) that underwent enhanced-laser in situ keratomileusis
(LASIK) for refractive regression. There were 4 eyes that
underwent DLK that had undergone PEA/IOL for which the
postoperative courses were stable. There were 4 eyes which
underwent enhanced-LASIK improved UCVA and BSCVA
with no complications. We will have to be careful of the
patients’ satisfaction because some patients in Group 1
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complained. In the present study we have reported clinical
courses of 11 years and longer. All the patients in 3 groups
are safe and stable in terms of having undergone first-
generation excimer laser ablation without any serious
postoperative complications.

It has been about 10 years since beginning PRK operations.
Now a fourth-generation excimer laser is available that can
correct high-wave aberrations, which is safe and hardly
decreases contrast sensitivity after the LASIK operation.*3!
As a result in this study, PRK is relatively safe in the long-
term clinical course, although we did not consider it to be of
optical care to the cornea concerning astigmatism and high
wave aberrations previously. Nowadays, LASIK is the main
procedure in refractive surgery. On the other hand, there are
unresolved complications in the microkeratome,*? wound
healing and keratoectasia.> We have to follow up many more
long-term clinical cases after LASIK. The PRK procedure
is one of the refractive operations that should be considered
again for cases of corneal dysfunction.
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