EfRIRRIRE

B85 :029-82245172 82210956

2013F68 F£13%E ZFE6H  www.ies. net.cn
BB=%5:1J0. 2000@ 163. com

i I 15 125 oF H A0 X P B R

R ERR

B B RV, T A

- IR -

o5 FE A LASIK R jg R HI

YR Bz : (110004 ) H L T4 PR BT, m 1 BE R OR 2 ff i B it
BEBE A

(NP R U NS T Rl e SO T A IRV A c) N S5
TRIER B T 20, FARBEIW -5 A S0, Y
Jrie G AR IR IR, Xialk@ sj-hospital. org

Wk HA: 2013-03-22 &[T H A 2013-05-21

Early visual quality evaluation study after
LASIK through modulation transfer
function and contrast sensitivity function

Zhe—Yao Cao, Li—Kun Xia, Shao—-Wen Mi, Guang—
Rui Chai

Department of Ophthalmology, Shengjing Hospital of China Medical
Universtiy, Shenyang 110004, Liaoning Province, China
Correspondence to: Li — Kun Xia. Department of Ophthalmology,
Shengjing Hospital of China Medical Universtiy, Shenyang 110004,
Liaoning Province, China. Xialk@ sj—hospital. org

Received :2013-03-22 Accepted :2013-05-21

Abstract

e AIM. To evaluate the changes of human eyes optical
and visual quality after LASIK through modulation transfer
function ( MTF ) measurement and contrast sensitivity
function( CSF) measurement.

e METHODS: It was a prospective cohort study. Forty -
seven patients (92 eyes) were divided into low myopia
(-2.28+0.48D), moderate myopia(-4.54+0.97D) and
high myopia (-6. 86 £1. 17D) groups according to the
spherical equivalent (SE) diopter before the surgery. The
uncorrected visual acuity (UCVA), best-corrected visual
acuity (BCVA), SE diopter, wavefront aberration, CSF
measurement, PSF measurement were examined before
and after operation. The follow up visits of the patients
were scheduled at the 7" day, 1% and 3™ month. CSF
curves, which were obtained with Carl Zeiss WASCA
Analyzer wavefront aberration instrument under the
3.0mm and 5. 0mm pupil size conditions, were scanned
and loaded into Engauge Digitizer 4. 1 digital software to
obtain PSF data of certain space frequency. And CSF data
were obtained with Optical 6500 of STEREO OPTICAL
Company under day and night environment. The data
were statistical analyzed with paired-t test.

¢ RESULTS: CSF data declined obviously compared with
the preoperative data in early stage (7 days) after
surgeries. Partial low space frequency CSF data ( low
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space frequency CSF data in 3. 0mm pupil size condition
and moderate myopia patients’ low space frequency CSF
data in 5. 0Omm pupil size condition) recovered back to
preoperative levels in 3 months after LASIK. The myopic
degree was higher, the CSF values of moderate and high
spatial frequency were harder to restore to preoperative
levels. Most of the MTF values declined in 1 week after
LASIK. MTF values approximately recovered back to
preoperative levels in 1 month - 3 months after LASIK.
Partial MTF values of 1 week after LASIK had no statistical
differences compared to the preoperative data.

e CONCLUSION: MTF values approximately recover back
to preoperative levels earlier than CSF values. All the MTF
values recover back to preoperative levels in 3 months
after LASIK, but partial space frequency CSF values not.
MTF values reflect the improvement of visual quality in
early stage after LASIK. MTF data obtained with Carl Zeiss
WASCA  Analyzer wavefront aberration analyzer
comprehensively and objectively reflect the optical system
changes in early stage after LASIK.

o KEYWORDS: modulation transfer function; contrast
sensitivity function; visual quality; LASIK
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B &Y. v 7 il 4% 3% bR %X ( modulation transfer function,
MTF ) £ 25 FUG LU B BE bR %K ( contrast sensitivity function,
CSF) ¥ A P74y 35 0 28 35 UE 43— WO B 067 £ T B R
(Laser in situ keratomileusis, LASIK) AR J5 #i % & & 1
Ak,

F7i% RTHEVERTT . 47 01 92 IRAT LASIK FAR M 5 14 1R
AR E o M T AL (A 4L) PR 4L (B
H) BT (CH) . RETEBEREEE T R -2. 28+
0.48D,-4.54+0.97D,-6.86+1. 17D, 23T Rai, K5
Iwk;1,3mo i 2 # AR ¥ J7 (the uncorrected visual acuity,
UCVA) F 87 IEAL 1 (best—corrected visual acuity ,BCVA) |
JEYERE JEETE 2 3mm Al Smm LT A9 MTF F1EAL &
B IR A5 R (9 CSF, F P8 [ Zeiss 24 W] WASCA
Analyer I F TG 220K A = 20 R 3 7E 3mm FT Smm fEFL
TERME RGN MTE fi 2, 8% BGR# IR A =
Engauge Digitizer 4. 1 UM 15— & 2S [HR T A9
MTF {8 ; #| Fi Optical 6500 X Hb 3 2% B i 3 4T 46 ( 26
STEREO OPTICAL 7~ ] ) M5 i 35 76 m 0 e A AR 25
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T CSF A, XTEHEIEATEC ¢« K250

ZR. (H)ARJE Lwk ,CSFEHSRATH LA A B TR, R
J&i 3mo , A WA EREE T IR 2 [H) 430 S BR 5T K b B2 3 0
AR 2 TR AR Y CSF {E PT LIVK 8 AR AT, 3T 9L B0k
1, TR 23 [ AT #4 Y) CSF E A 25 5 I 2R AT, (2)
3mm AL R AR T2 1001/ mm , 1501/ mm , 300L/mm
25 [A) A 2R 4 - 2 il 42 A e R T AL AL SO0L/ mm 45 [R) 43 2R )
TRMZ i MTF i, ZE ARG 7d SARHIHILE &S it
25, 3mm BEALZOF T EE 4 1501/ mm, 2001/ mm,
300L/mm 25 [AIAAR A 9K #h e | B 3 4 2501/ mm %%
A5 R T 04 M2 9 MTF B A1 Smm B L 5140 T A2
YT 1001/ mm,3001/mm ,400L/mm 25 [A] 5 % (4 T4
£k A EE T L2 4001/ mm , 5001/ mm 23 [A] 4515 T A4 9 %
£k 2001/ mm ,400L/mm =5 [B] 45 5 T 0 F 4 i £k, =
AL A s [ 3T B AR i 4k, 1001/ mm, 200 L/ mm,
300L/mm Z5 [A 42T (147 i 2 1) MTF {ER J& 3mo AI K
HRNARRFIKE . HAFTE 28 [B0R T 1) MTF [E5 R AR
J& 1mo PKE EARFIAKF,

518 (1) MTF {6 1Y CSF R 5 B HUAT 3 43Ik %5 [ 43
R CSF AT LMK & 2 AT, 1 90 47 /) MTF (B3 RB % &2
ZARFIK-, (2) MTF {EAEAR 5 H 8 0] DL LT 4 1w Fi
B LAY 2 o B R R B B, (3) A Carl Zeiss A ]
WASCA Analyer 3% P I {5 22 {0k ] 8 35 MTF AJ LUTE 57 44
AT B WA S BA 5 AR G2 R GRS |

I 5 A7, H AL B pR B X EE B R BROBG PE BE TR
i ; LASIK
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H A, X6 F AR ARG MR 5 AR i A 1T
Wit oE O G4 R 2 B0R B A, B JE G F R 5
B H BT 5 LSRN T3 00 H R BRI T AP IE
FEA AT o R R S BRI 3B SR H BR | X5 BT
HALAE T R P ECR AR A, BRI R 25 X
HE AR BE PR ( contrast sensitivity function, CSF) SE#G 2 4],
P 4% 326 PR ST ( modulation transfer function, MTF ) B4l &4+
R 22 GE A58 5 1 DA 4 B 28 6 ) A0 B2 o it vp
ST R I AR SR A N PR TR AR S A R
AT 3 WEE LASIK &% F AR AT 5 MTF 1 CSF (1948
A&, PEAN ] B 7 1 B RE M A S B LASIK B35 AR 5 ok it
AL,
1 X &MFE
1.1 %% YEHL 2011-09/2012-10 75 0 [ BE B R - &
BRI B BE AR BT LASIK FAR B AL 47 41 92 HR , 4%
18 ~37(° V1 24.80+3.72) %, ARFIFHOKG(EH A -1.00 ~
-9.50 (*F¥y-5.48+1.64)D,HEi R 0.00 ~ -3.50 (“FH
-0.63+0.50) D, HEPREEIAEE T HEfL B A2 >Tmm & K&
B 1R AR E ( spherical equivalent refraction, SE ) ¥ J: 43
AR EE R E A e R T A (SE<-3.00D)
20 MR, 44 SE i ( -2.28+0.48) D; P EEIE#R4H ( -3. 00D
<SE<-6.00D)47 R 14 SE{H(-4.54+0.97)D; = %

80
70
60

68~ UCVA<O.1
i =0.1SUCVA<0.4

7 0.4<UCVA<C0.6
0.8sUCVA<C1.0
# 1.0sUCVA<1.2
®1.2<<UCVA

I 7]
B 1 LASIK E&EFAuEAREHR DT,

FEARZH (-6.00D<SE<-9.00D)25 R, SE {H (-6. 86+
1.17)D, AW LB HIEA AR R4 T AR
RRIFEE THERIES,
1.2 Bk FARBE LBRAEY R R — 7 B 52 B, AR PEA
Bk 45 N 75 [F Carl Zeiss 23 7] Mel80 43 T %
PGHATIRYY , OETERE E AR M 0. Tmm , SR 2k 250Hz, 2%
X EZ 6.0mm,id ¥ X 2. 0mm, A Fi 14 71 Amandus 11
FARE T HIAVE f B2 I, A2 9. Omm, JEE N 140um,
LT B 3R A B8 A B e e 35 R PR R B =280 pum, AR
7 H B AR IR AE , R 5 2 R A, ff I e [ K 2 3
HEBR AR o0 DI Sorb o B 85 91 B E . RATAIARJS 1wk;1,
3mo #E1T LASIK TR [ 5 LA A, 55 UCVA | R BAT R
IR EK A BRIk KA BCVA OB 5 22
MTF #6545 i BT ] CSF Ky, X HE U R Ay . R
HI Optical 6500 X Lt /8% B2 38 4T 46 ( 3 B STEREO
OPTICAL 23 #)) RET M B EFE BCVA TR, RJ5 Twk;l,
3mo 7E#RHR ML 11 4T CSF #5 2, K A8 75 5% 43l ok 0 41
(85cd/m*) , T M (3ed/m® ), MTF: % JH 78 [ 25 7] 2\ 7
WASCA Analyer PG 2K A J5 , Ldnim R 2515
MTF #hk ¥ L 43 45 97 20 A 2 Engauge Digitizer 4. 1 %k
AR, AT AT R 2 1 4% i EL AR B, B — i 2 ()
N MTF {8,

Biit2E 4307 FIFH SPSS 11.0 Geiti: , SR X ¢ 46
AT T, LA P<0.05 fE A Bt k25 5,
2 4R
2.1 LASIK BEFARBEA B EBR UCVA. KA.
0.02 ~0.5, RJ5 1wk, >1.0 #% 75 R (82%); K5
Imo, >1.0 %% 89 MR (97% ), RJ5 3mo, >1.0 #& 90 HR
(98% ) ;BCVA . RFT:0.6 ~1.5, RJF 1wk FiA IR BCVA
Pk B S0/ S RATARY BCVA(E 1)
2.2 LASIK BEFARBEEXETL KRG 1wk B}
ERREE T, BEA 5 I P S | ZE A BEBORHTE N (R 1)
2.3 LASIK FARAEEMEERNBE  3mm Al Smm fiE L
FLAR T ARHT 5 ARG 25 B[] 85 15 B 15 22 29 5 HUE (RMS) 19
ERBAERITFRE(E2),
2.4 LASIK FAHI/53mm #15mm EFLEZ T MTF &EH
T
2.4.1 EBFLERA 3mm FHMREEMARBR IRMLr
MTF {EAE A28 SR AT AEAR G 1mo BRI 28 AR
K, FA-HIZE A MTF {E7E 501/mm,200L/mm , 2501/ mm
ZE AR BRI 1mo BT LIVKE 2 AHT/KF-, 7 1001/ mm,
150L/mm,300L/mm 75 [ §i % AR S5 1wk BRI o]k &2 &
ARHETKF(F£3)
2.4.2 EFALERZA 3mm R ERMARER IMRMLR
MTF {E7E 50L/mm,100L/mm,250L/mm %5 [A[# 3% R J5
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F1 LASK FARBIGEESHEREENTK (xts,D)
20 5 AR %k pNi} RJG 1wk ARJ5 1mo RJG 3mo
LB I 20 —2.28+0.48 1.09+0.63 0.75+0.54 0.70+0.42
LRl i Yk 47 —4.5420.97 0.61+0.59 0.04£0.70 0.18+0.70
[ 25 -6.86+1.17 0.58+0. 69 0.28+0.55 0.08%0. 53
%2 LASIK FAHIE3mm M 5mm EFL TEMGEHHHRENTK (xS, um)
pon . 3mm fEFLT RMS 251k 5mm fEFL T RMS 254k
AR AT KRG 1wk ARJ5 1mo ARJG 3mo Y N: ] RIE 1wk ARJF 1mo ARJF 3mo
R T ZH 20 1.29+0.33 0.37+0.23 0.25+0.17 0.31+0.21 .49+0. 83 0.87+0.61 0.69+0.53 0.65+0.58
t1=7.594 1=17.871 t1=15.417 t=11.756 1=14.186 1=15.878
P=0.002 P=0.000 P=0.000 P=0.000 P=0.000 P=0.000
o EE T2 47 2.13+0.42 0.29+0.12 0.28+0.13 0.41+0.22 .34+1.41 0.47+0.36 0.93+0.47 1.20+0. 67
t=14.596 t=15.291 t=13.472 t=11.844 t=10.613 t=9.098
P=0.000 P=0.000 P=0.000 P=0.000 P=0.000 P=0.000
[y plin ki 25 2.40+0.22 0.71+0.63 0.32+0.29 0.43+0.35 .73+0.77 1.12+0.69 1.14+0.72 1.29+0.91
t=10.390 t=18.838 t=16.312 t1=22.514 t=17.754 t=16.875
P=0.000 P=0.000 P=0.000 P=0.000 P=0.000 P=0.000)
*3 REEHALASIK FAEGE3mm EFLERT MTF ER T/ XES
R — e
AT ARG 1wk ARJF 1mo AJ5G 3mo A Hi KIG 1wk AJ5F 1mo ARJG 3mo
50 0.62+0.11 0.48+0.15 0.54+0.13 0.54+0.11 54+0.13 0.47+0. 14 0.46+0.13 0.52+0.12
t=3.372 1=2.122 t=2.100 t=2.177 t=1.722 t=1.064
P=0.004 P=0.050 P=0.053 P=0.044 P=0.114 P=0.303
100 0.38+0.12 0.25+0.16 0.32+0.11 0.33+0.11 .31+0.12 0.25+0.08 0.27+0.11 0.30+0.12
t=3.277 t=2.095 t=2.037 t=2.032 t=1.079 t=0.585
P=0.005 P=0.052 P=0.059 P=0.059 P=0.297 P=0.566
150 0.28+0.07 0.18+0.07 0.23+0.07 0.22+0.07 .02+0.07 0.18+0.07 0.21+0.09 0.22+0.08
t=3.554 t=2.073 t=1.954 1=2.042 1=0.471 t=0.133
P=0.003 P=0.056 P=0.059 P=0.058 P=0.644 P=0.896
200 0.20+0. 04 0.14+0.05 0.17+0.06 0.17+0.05 .17£0.06 0.14+0.05 0.16+0.06 0.17+0.08
1=3.840 1=2.120 1=2.017 1=2.181 t=0.655 1=0.323
P=0.001 P=0.050 P=0.061 P=0.044 P=0.522 P=0.751
250 0.10+0.03 0.07+0.04 0.08+0.03 0.10+0.05 .11+0.06 0.07+0.03 0.08+0.04 0.09+0.03
1=2.246 t1=1.771 1=0.292 1=2.358 1=2.029 1=1.302
P=0.044 P=0.096 P=0.774 P=0.031 P=0.059 P=0.211
300 0.03+0.01 0.02+0.01 0.03+0.01 0.03+0.01 .03+0.03 0.02+0.01 0.02+0.01 0.03+0.01
1=3.246 t=1.852 t=1.429 t=1.699 t=0.936 t=0.507
P=0.005 P=0.083 P=0.172 P=0.109 P=0.363 P=0.619

1mo Hﬂ‘ﬁf’[ﬁ(giﬂiﬁﬁ7qu,7£ 150L/mm ,200L/mm ,300L/ mm
23 [P35 RS 3mo B AT B ARG A, T4 4
MTF {l7E 50 L/mm %5 [53 E ARG 1wk RIAT K 2 AR
I FEHA S AR RS Tmo ¥ RTPR & 2= R i K
(%4),

2.4 3EAERZAIMM IEEEMRARER KL H
MTF {E7E£A 25 R FI AT 7E ARG 1mo AR & 2 AR i
K, PN MTF (B BR7E 250L/mm %5 [A] 45 % | R
J&i 3mo BFPRE A FIAKT- , R4 A28 AR LRSS 1mo
AR E EARFTKE(£5) .

2.4. A EEFLERZE N 5mm FHMEEEMARER MRMLN
MTF {E7E£A 25 [ E AT FE ARG 1mo AR B 2 AR i
K. FAMZR) MTF (& 7E 200L/mm 1 500L/mm 25 [f]
B ARG Tmo B K & 2 R Fif 7K S, H 4y 28 [B] 40R Y
MTF {E37E 3mo BHKE EARFT (%K 6) .,

2.4 5 BFLERZA N 5mm HHREEMAER TR
MTF {fi 7 100L/mm,200L/mm ,300L/mm 2% [a] 3 % b A J5
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1mo BPIK 5 = AR 7K 3 ,400L/mm 1 500L/mm 28 [A] 451 %
ARG 3mo B & 2= AR R AR, 74 #2609 MTF {H 78
100L/mm ,300L/mm,500L/mm 25 [a] 45 % R J5 1mo MK
8 F AR K, 76 2001/ mm, 400L/mm 25 [8) 55 % A 5
3mo BKE ZARFIKF-(£7) .

2.4 6 EBEFLEZASMM HEEEMARER KL
MTF {E7E45 25 [ 45 2 E ARG 3mo B 244Kk &2 2 AR ij 7K
LA 29 MTF {H 7E 100L/mm , 200L/mm, 3001/ mm
XA #E EOR 5 3mo B R B 2 AR Tl /K °F-, 400L/mm F1
500L/mm %5 SR EARSE 1mo KR ZEARAT(£8)

2.5 LASIK FARBIEAREFREINE T CSF ET
2.5 1 REEMA TFEWRET,CSF 7 1. 5¢/d 25 [ I
RARJG Tmo FAKE EARATAKN,3¢/d,6¢/d,12¢/d 25 [H]
HHEAR T 3mo FEARIE 2 ARFI /K-, 18c/d 25 [B 4 4 K g
WE BRI, BT, 7 1.5 o/d M3 c/d 25055
ARG 3mo 1T IR E 2 AR FIKF-, Hoax 4525 AR AR
J& 3mo ¥ ABEMKE EARFIKF(F9) .,
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x4 HEEMA LASIK RETAJE 3mm BALERT MTF HEHEL xESs
25 TR 1L/ mm) — TR x slice . — Ty slice .
AR Hj KJg 1wk RJG Tmo RJG 3mo PN RJG 1wk AKJ& 1mo ARJG 3mo
50 0.62+0.11 0.47+0.15 0.51+0.13 0.52+0.13 .54+0.12 0.50=+0.13 0.51+0.13 0.51+0. 14
t=2.885 t=2.175 t=2.175 t=0.907 t=0.779 t=0.691
P=0.014 P=0.050 P=0.050 P=0.382 P=0.451 P=0.503
100 0.39+0.12 0.24+0.13 0.28+0.11 0.29+0. 14 .29+0. 11 0.23+0.10 0.26+0. 10 0.27+0.10
1=2.754 1=2.164 t=1.892 1=2.433 t=1.274 t=1.001
P=0.017 P=0.051 P=0.083 P=0.032 P=0.227 P=0.336
150 0.28+0.07 0.18+0.08 0.20+0.07 0.22+0.08 .23+0.07 0.19+0.06 0.18+0.05 0.21+0.08
t=2.916 t=2.501 t1=2.164 t=2.348 t1=2.323 t=1.642
P=0.013 P=0.028 P=0.051 P=0.037 P=0.039 P=0.127
200 0.20+0.04 0.13+0.06 0.14+0.06 0.17+0.06 18+0. 06 0.15+0.07 0.15+0.05 0.16+0.05
t=3.205 t=2.727 t=1.728 t=2.595 t=1.561 t=1.377
P=0.008 P=0.018 P=0.110 P=0.023 P=0.144 P=0.194
250 0.10+£0.02  0.07+0.04 0.08+0.04 0.09+0.03 .12+0.07 0.07+0. 04 0.06+0. 03 0.09+0. 04
1=2.302 1=2.038 t=0.789 1=2.282 t=2.133 t=1.555
P=0.040 P=0.0064 P=0.445 P=0.042 P=0.054 P=0.146
300 0.03+0.01 0.02+0.01 0.03+0.01 0.23+0.01 .03+0.01 0.02+0.01 0.02+0.01 0.02+0.01
1=2.344 1=2.245 t=1.612 1=2.793 1=2.663 t=0.674
P=0.037 P=0.044 P=0.133 P=0.016 P=0.021 P=0.513
%5 BEEMA LASIKK FARIE 3mm BFLERZET MTF BT xEs
75 A% ( L/ mm) - ORI x sclice _ ‘L TRy e —
N ARG 1wk ARG 1mo AJ5G 3mo A KIG 1wk AJ5G 1mo ARJG 3mo
50 0.56+0.13 0.46+0. 19 0.48+0.13 0.50+0.13 .53+0.17 0.42+0.16 0.45+0.15 0.48+0. 14
t=2.146 t=1.799 t=1.326 t1=2.344 t=1.357 t=0.873
P=0.049 P=0.092 P=0.205 P=0.034 P=0.196 P=0.398
100 0.35+0.12 0.23+0. 16 0.27+0.10 0.29+0.08 .33+0.13 0.23+0.11 0.25+0.16 0.24+0.15
t=2.702 t=1.831 t=1.888 t=2.695 t=2.145 t=1.722
P=0.016 P=0.087 P=0.078 P=0.017 P=0.050 P=0.107
150 0.25+0.09 0.18+0. 11 0.20+0.09 0.21+0.07 .24+0.10 0.17+0.07 0.18+0. 10 0.19+0.13
t1=2.839 t=1.767 t=1.879 t=2.635 t=1.653 t1=1.422
P=0.012 P=0.097 P=0.080 P=0.020 P=0.121 P=0.177
200 0.19+0.62 0.14+0.06 0.15+0.05 0.16+0.06 .19+0.07 0.14+0.05 0.15+0.06 0.15+0.05
t=2.759 t=1.978 t=1.302 t=2.348 t=2.149 t=1.861
P=0.015 P=0.67 P=0.212 P=0.034 P=0.050 P=0.084
250 0.10+0.03 0.07+0.03 0.08+0.03 0.08+0.02 .10£0. 04 0.06+0. 04 0.07+0.04 0.08+0.04
1=3.206 1=2.045 t=1.718 1=2.966 t=2.559 t=1.992
P=0.006 P=0.059 P=0.106 P=0.010 P=0.023 P=0.066
300 0.04+0.01 0.03+0.01 0.03+0.01 0.03+0.01 .03+0.01 0.02+0.01 0.03+0.02 0.03+0.02
t=3.000 1=2.120 t=1.581 t=3.199 t=1.899 t=0.000
P=0.009 P=0.051 P=0.135 P=0.006 P=0.078 P=1.000
*6 (REIEMA LASIK FREE5mm BALERT MTF ERHEL xXEs
23 (B A% (L/mm ) —— = TR x fclice T N e EMILES fclice T
F N KI5 1wk AJG 1mo AJ5 3mo A KJG 1wk AKJG 1mo KJ5 3mo
100 0.26+0. 16 0.12+0.04 0.14+0.10 0.18+0.07 .15+0.09 0.07x0.04 0.08+0.04 0.09+0.05
1=3.714 t=2.570 t=2.094 t=3.033 t=2.615 t=2.073
P=0.002 P=0.021 P=0.053 P=0.008 P=0.019 P=0.055
200 0.10+0.06 0.05+0.02 0.06+0.04 0.08+0.04 .08+0.06 0.04+0.03 0.04+0.04 0.04+0.03
t=3.677 1=2.967 1=2.117 t=1.725 t=1.720 t=2.054
P=0.002 P=0.009 P=0.050 P=0.104 P=0.105 P=0.057
300 0.09+0.07  0.03+0.02 0.05+0.04 0.07+0.03 .06+0.04  0.04+0.03 0.04+0.02 0.04+0.03
1=3.602 1=2.786 t=2.110 1=2.597 1=2.242 t=1.680
P=0.002 P=0.013 P=0.051 P=0.019 P=0.039 P=0.112
400 0.06+0.03 0.03+0.01 0.04+0.02 0.04+0.02 .03+0.03 0.01x0.01 0.01x0.01 0.02+0.01
t=3.805 t=2.773 t=2.060 t=2.849 1=2.212 t=1.263
P=0.002 P=0.014 P=0.056 P=0.012 P=0.042 P=0.225
500 0.02+0.02 0.01+0.00 0.01+0.01 0.01x0.01 .01+0.01 0.01x0.01 0.01x0.01 0.01x0.01
t=3.484 t=2.766 t=2.094 t=1.495 t=1.194 t=1.588
P=0.003 P=0.014 P=0.053 P=0.154 P=0.250 P=0.132
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R7 HEEMA LASIK FARAESmm BEFLERZT MTF ENEK xXts
25 R ( L/ mm) _ : R i 4 x ‘sclice : _ : FH y isclicc :
Nl ARJF 1wk AJG 1mo AJG 3mo AR ARJF 1wk ARJF 1mo AJ& 3mo
100 0.24+0.18 0.07+0.05 0.13+0.08 0.14+0.08 0.15+0.10 0.07+0.04 0.08+0.05 0.13+0.17
1=3.428 1=2.109 1=2.071 1=2.408 1=1.992 1=0.354
P=0.005 P=0.057 P=0.061 P=0.33 P=0.070 P=0.729
200 0.12+0.09 0.04+0.02 0.07+0.04 0.07+0.05 0.08+0.03 0.05+0.03 0.06+0.03 0.06+0.03
1=2.832 1=2.135 t=1.868 1=3.318 1=3.114 1=2.091
P=0.015 P=0.054 P=0.068 P=0.005 P=0.007 P=0.054
300 0.09+0.07  0.0320.02 0.06+0.03 0.05£0.03  0.05£0.05  0.02x0.02 0.03+0.02 0.03=0.01
t=2.435 t=2.166 t=1.928 t=2.287 t=1.967 t=1.760
P=0.031 P=0.051 P=0.078 P=0.041 P=0.073 P=0.104
400 0.06+0.03  0.03x0.02 0.020.02 0.04+0.01  0.03%0.03  0.01x0.01 0.02+0.01 0.02+0.01
t=2.895 t=3.100 t=2.144 t=2.664 t=3.350 t=1.357
P=0.013 P=0.009 P=0.053 P=0.021 P=0.006 P=0.200
500 0.02+£0.02  0.0120.00 0.010.01 0.01£0.01  0.01+0.01  0.01x0.01 0.01+0.00 0.01+0.00
1=2.857 1=2.586 1=2.142 t=0.693 t=0.898 t=0.000
P=0.014 P=0.024 P=0.053 P=0.502 P=0.387 P=1.000
*8 BEEMA LASIK FARAESmm EFLERZT MTF ENEK xts
25 [ (1/mm) — TR slice : — _ TMEy sclice :
N} ARJF 1wk ARJF 1mo ARJF 3mo AR ARJF 1wk ARJF 1mo ARJF 3mo
100 0.15£0.14  0.0620.02 0.06+0.03 0.10£0.06  0.16+0.11  0.05+0.02 0.06+0.03 0.10+0. 15
1=2.673 1=2.562 1=2.080 1=3.686 1=2.995 t1=1.331
P=0.018 P=0.023 P=0.056 P=0.002 P=0.010 P=0.204
200 0.07+0.06 0.03+0.01 0.03+0.01 0.04+0.03 0.07+0.05 0.02+0.02 0.04+0.02 0.05+0.02
1=3.113 1=2.599 1=1.616 1=3.102 1=2.908 1=2.083
P=0.008 P=0.021 P=0.128 P=0.008 P=0.011 P=0.056
300 0.05+0.04  0.0320.02 0.020.01 0.04x0.03  0.06+0.05  0.03=0.01 0.04£0.02 0.05+0.03
1=2.740 1=3.251 t=1.388 1=3.178 1=2.641 1=1.921
P=0.016 P=0.006 P=0.187 P=0.007 P=0.019 P=0.075
400 0.03+0.02  0.0120.01 0.02+0.01 0.02£0.02  0.03%0.02  0.02x0.01 0.02+0.02 0.02+0.01
t=3.076 1=2.278 t=1.408 t=2.828 t=1.639 t=1.511
P=0.008 P=0.039 P=0.181 P=0.013 P=0.123 P=0.153
500 0.02+0.01  0.01x0.01 0.01£0.01 0.01£0.01  0.02+0.02  0.01x0.01 0.01+0.01 0.01+0.01
t=3.568 t=2.197 t=1.581 t=1.489 t=1.000 t=1.585
P=0.003 P=0.045 P=0.136 P=0.159 P=0.334 P=0.135
*9 {REGEMA LASIK FRAIFHAREIMET CSF ERNZEL xXts
'/Elﬂj}ff)r'%‘:( /) . i PR EE 3mm H%‘fLEﬁZ:‘F i _ i % P 5% Smm H%jﬁ[.‘ﬁﬁé? i
N ARG 1wk ARJF 1mo ARJ5F 3mo AR ARG 1wk AJ5F 1mo ARJ5F 3mo
1.5 1.81£0.14  1.67%0.13 1.7220.12 1.7420.11 1.8420.10  1.70%0.11 1.76+0. 08 1.76+0. 10
t=3.110 1=2.181 t=1.612 1=6.224 1=3.317 1=2.178
P=0.010 P=0.052 P=0.135 P=0.000 P=0.007 P=0.052
3 2.00+£0.10  1.8820.08 1.92+0.12 1.9420.13  1.9320.13  1.83%0.16 1.8420.72 1.81+0.13
t=4.242 +=2.270 t=1.869 t=2.559 t=2.635 t=2.107
P=0.001 P=0.044 P=0.088 P=0.027 P=0.023 P=0.059
6 2.07£0.09  1.91x0.13 1.99+0.13 2.01£0.12  1.89+0.16  1.69+0.27 1.78+0.16 1.67£0.25
t=4.759 t=2,548 t=2.159 t=2.751 t=2.490 t=2.341
P=0.001 P=0.027 P=0.054 P=0.019 P=0.030 P=0.039
12 1.73£0.16  1.5620.23 1.55+0.19 1.63+0.18  1.47+0.36  1.13+0.20 1.19+0.28 1.47+0.36
1=2.852 1=2.705 1=1.772 1=3.760 1=2.935 1=2.765
P=0.016 P=0.020 P=0.104 P=0.003 P=0.014 P=0.018
18 1.2120.20  1.11%0.15 1.030.21 1.13£0.16  0.76+0.16  0.2420.36 0.27+0.33 0.47+0.44
t=3.007 1=3.173 1=2.573 t=4.759 1=5.583 1=2.702
P=0.012 P=0.009 P=0.026 P=0.001 P=0.000 P=0.021
2.5.2 A ERMA HEWANRBEMEBEIHRE F,CSF 7  2.5.3 F5EIEMA FEWIRET,CSF 7E 1. Se/d & [l 4
1. 5¢/d Ml 3c/d AR ARG 1mo WK E ZEARRTKF,  FAJE Tmo B FEAKE ZAFIACF, HoAR % 25 [ A AR
HAA % 25 a3 R AR 5 3mo H K fEK &2 & A #if K F J& 3mo BFBIREEIRIZ B ARTIK Yo W AEE T 454> 25 [A] 45

(#£10).,
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F10 HERA LASIK RETARFHAERET CSF EMEWL xS
N . PAEREE 3mm EFLEAE T W5 PREE Smm fEFL EHAE T
ZS M (e/d) o - - - v N s s
p N ARG 1wk AR5 1mo AR5 3mo AR ARG 1wk KJG 1mo K& 3mo
1.5 1.84+0.10  1.73%0.10 1.76+0.08 1.76+0. 10 1.81+0.84  1.75+0.07 1.76+0.08 1.78+0.09
t=3.449 t=3.317 t=2.178 t=2.613 t=2.073 t=1.160
P=0.005 P=0.007 P=0.052 P=0.019 P=0.055 P=0.263
3 1.93+0.13 1.83+0.16 1.84+0.07 1.81+0.13 1.80+0.16  1.71+£0.15 1.77+0.17 1.79+0. 14
t=2.559 1=2.635 1=2.107 1=2.629 t=0.789 1=0.242
P=0.027 P=0.023 P=0.059 P=0.018 P=0.442 P=0.812
6 1.89+0.16  1.69+0.27 1.78+0.16 1.67+0.25 1.71+0.25 1.58+0.20 1.58+0.23 1.57+0.26
1=2.751 1=2.490 1=2.341 1=2.217 1=2.209 1=2.173
P=0.019 P=0.030 P=0.039 P=0.041 P=0.042 P=0.045
12 1.47+0.36  1.1320.20 1.1520.15 1.19+0.28 1.25+0.20  0.85+0.50 0.87+0.52 1.02+0.31
1=2.765 t=3.76 t=2.935 t=3.153 t=2.504 t=2.145
P=0.018 P=0.003 P=0.014 P=0.006 P=0.023 P=0.048
18 0.76+0.16  0.27+0.33 0.24+0.36 0.47+0.44 0.64+0.39  0.26+0.32 0.18+0.28 0.29+0.32
t=5.583 t=4.690 t=2.702 t=4.282 t=3.376 t=2.536
P=0.000 P=0.001 P=0.021 P=0.001 P=0.004 P=0.022
F11 BEIEMAE LASIK REIRSHBIRET CSF ERNEWL xts
A% (o/d) . : HIPAEE 3mm H;‘-ETLE@"F : H : % PRL5E Smm EEE\‘LE@T :
/N ARG 1wk ARJF 1mo ARJ5F 3mo AR KIG 1wk AJ5F 1mo ARJG 3mo
1.5 1.75+0.09  1.63+0.19 1.68+0. 16 1.68+0.18 1.82+0.10  1.68+0.14 1.66+0. 12 1.70+0. 15
1=3.245 t=1.982 t=1.593 t=4.561 t=4.735 t=3.570
P=0.006 P=0.068 P=0.133 P=0.000 P=0.000 P=0.003
3 1.92+0.17  1.77+0.18 1.79+0.18 1.77+0. 19 1.90£0.19  1.72+0.19 1.72+0. 14 1.77£0.17
t=3.819 t=3.761 t=3.623 t=6.771 t=6.855 t=6.476
P=0.002 P=0.002 P=0.003 P=0.000 P=0.000 P=0.000
6 2.00+0.19  1.77+0.20 1.79+0.27 1.84+0.20 1.78+0.23  1.51+0.25 1.55+0.21 1.54+0.21
t=5.007 t=3.818 t=3.977 t=5.185 t=4.939 t=4.358
P=0.000 P=0.002 P=0.001 P=0.000 P=0.000 P=0.001
12 1.67+0.18 1.33+0.16 1.35+0.21 1.40+0.26 1.29+0.23  1.05+0.15 1.04+0.35 0.99+0.32
1=6.074 t=5.660 1=4.779 t1=4.385 1=2.420 1=3.856
P=0.000 P=0.000 P=0.000 P=0.001 P=0.030 P=0.002
18 1.14+£0.28  0.85+0.31 0.83+0.43 0.93+0.27 0.70+0.43  0.20+0.29 0.30=+0.39 0.14+0.30
t1=4.711 1=3.352 1=2.610 1=4.531 1=3.440 t=5.120
P=0.000 P=0.005 P=0.021 P=0.000 P=0.004 P=0.000

3 itit

X F LASIK A J5 058 5 5 1Al 19 07k 45 £ 1 F 1) S
Wy 525 N PRI 5 ik AR Ok IR 224 50K H Ol
FRR B[] MTF, DL TR AL A PR 4058 o 19 7 vk, CSF
O B A O A TR A I R I R G
B MTF B, A0 JEL T, AR B4 1A% 2o A 0 435 IR Y27 A 4 B
G R LS 4 R G AR BAL A P R, SR AN
JEMA RGNS, ailg NIRAE 6 2E R 500 & 35
MTF B, °] B4 A1 W B BF A LASIK B9 FAR2CR, LIAE
B SLBT-A R IO 58 P A% S5 o 308 % (0 AR 25 4G A, Ll e |
A MERRGfEbr BR VR, BE R A A S AT &
Bl R S AR TA T (EA5 2 4 I e 4R 2 35 32 BH A 5 A9 i
PR A5 i TR SR Ik A 17 0 B A R
TR RN S R 2 e i [RIREAE SR 2 TN AR 2% R G
BRI MTF A2 256 T8 25 B A7 5 08 2 [R] 52
AT S R B A I S B AS B i, AR F 5% Pl i WASCA
Analyer 7 PTG 25 UK A I, 2545 1 B AR 2545 21 (1) MTF
M A W45, AR RG24 22 50 1 R S 1 A1
AP TS B R AT AR PR LASIK FARBIRCER

AAFGEH MTF {E H CSF {E K & 5 . 46K 250 MTF

HIEAR)G 1wk ~ Imo Hﬂ‘ﬁ%ﬁ?ﬁ%, TTEARIG 1 ~3mo B
Y Z 2= ARFIKE, (B /D528 AR 1 MTF (ARG 1wk
BFSARRIAH L 2 TG #4225, A MTF B R )G
3mo WIREMRE = AT K-, AT/ HTARJE 1mo 4K
4 MTF R Al BEAT DL R TR R . (1) f A= 9 ik g
LASIK 75 £ IR 50 2 0047 U010, DA 58 1 40 i A 0 B 2
2EARA I T P EOR JF RS T 0 B2, AR5 0 A TR
BREEAR IR R S A LSRR T AR RS2 R B
T E RS 25 M (B IR R S5 ROH AR E H R
Jei £ R P AR AR S ) A TR 3R ) 4 il ol 8 3 o A
i A I RIZ 18] SO, 52 Y 2 IR 38 3, il 400 I S 4 1%
(X HEE A MTF {E B, X6 40 0 A% B A5 I 15 ol — 1 7
SEN B B[R] AR TS A S J22 () 2 07 0 2 2 7K i 38 ¥ ik
52 THRRRR E MR I A IR AN R ST %, A0 0 S
1§ B TEARJE Tmo BFATIRE EARIAKTE, (2)
1o B R 25 B N AN A A A, ESE IR MTE 1) 45 o [ 28
o R R 25 Y 4 R MTF B R — > 5138 J [,
Moreno—Barriuso %5 #2318 , LASIK A J5 3 90 H 2 19 5 e e
1522 ERHTHL B, B2 B =3 in B &, CSF MRS 1%
FERENAETEAR SCE . R A2l B R 22 i B i Ak, e e Ay
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ARt T B R A% T I, Applegate 45 i 5E # B, LASIK
ARJG PR ZEE N, R ER 2% FER 22 AR A 35 He B
BB | B0 0 B A 1 T B R e, I A B S Bk v
B, LASIK A Ji HoAE ek v ol a0 | J8 i1 628 3R £ e il 5%
TR Z A, 5 ER 223 K, 52 ma B A% ) 5T, HLAR Z2 40 A
5% 3% B IR AE BR P 0 2O SR 5 O BE T E (A oG,
Anera %57 SR8, LASIK A 5 A1 A0 A B i ke A8 72 3 5 30
S L T AR RO G, EERIGE S RS AR BR T AR TR R
CSF FAREI i Collins 25" BF5T F W, LASIK A Jim R 55
B 15 2 1 A8 10 5 R Je O BE AT O, AR I R B BIOER v , R R
AR R 220K . AR IR A IR AR BR T 1 O A P 2R A1,
A i et Y6 B B, DD X5 A D X O B 25 (4
M FLISE GRS B8 1 e 0 X, R 2 7= AR T 5, 0 A
FRAG B AT RE

AT ARG 1wk B CSF {5 AR FTAR LA B B F
R, ARJG 3mo B, FAHB 443 (8] 4 25 (WA IR 85 F Ik 2 ) 4
BRI PRI G R A1 B2 I A0 21 B9 IR 2 [B) 43 %) 1) CSF
(BT MRS BT, BLIRAT & B B0k = |, v 23 ]
WR B CSF BN )R 2 KT, BEay Hf 2= 35 B i
ST B — AT HE S T IO AR B YE AR R 6 HE U
JE A P XA A R R B ) T B, v B A AR T R R
KRR ALK e A B R R R KR
18, RJ5 3mo AR e B AR AT K, EEFKAE MTF {E
BT AR 9281k _E IR % B 4 X MTF {576 AR S5 3mo
eI WIS . Campbell 25100 % 30 7 23 [A] %R & 1o
TR T 5 2 A 2 LR TN 22 R W TP T B,
A SCHRFR AT R R T A AR A A XU U 4 i 2
Pk AR XN AR R T RE A G, i A
FE RIS AR AT I 25 22 AR R REfE L D B AZ 252 i,
NS et AR - N S o8 otk I N[ R X2 93]
PO AU RE RRARR 2 FRATTIA R mT AR R X — B4

AWFFEH MTF B A4 N — 2 v, B 9IK 4 SF- i A1
PSP TR B AR B DG TR R ARG R Gt B A T
SeE Ty T B FE, HL BT LA A B R 2 AR B T A
AR ER A I FIAA BT AR, A R 4 i UL
IO A5 B3 0 A0 T &

5 MTF M, ARBFFEH CSF 7 k40 S, H A2
FIRBE T HL A AR AHTRE ) Sl A R B 1Y 5%
M, (L2 1 fb 000 B 8 B A i, AT LB X R AR e
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