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Abstract

¢ AIM: To evaluate the effects of femtosecond laser in situ
keratomileusis ( FS-LASIK) on visual quality of myopia
with different refractive degrees using the Optical Quality
Analysis System (OQAS).

* METHODS: A total of 65 myopic patients (130 eyes)
who received FS - LASIK were collected, which were
divided into three groups of low, medium and high
myopia. The changes of visual quality parameters before
and after surgery were compared by OQAS system.

¢ RESULTS: The values of OV100% and MTF cutoff in the
low myopia group at 10d after surgery were higher than
those in the high myopia group, and the values of OV20%
and OV9% were higher than those in the medium and
high myopia group (all P<0.017). At 1d after surgery in
low myopia group and at 1d, 10d and 30d after surgery in
medium and high myopia group had significantly higher
OSl and Mean OSI, while MTF cutoff, SR, OV100%,
0V20% and OV9% were significantly lower than those
before surgery (all P<0.0083). Mean OSI| was negatively
correlated with OV100%, OV20%, OV9%, SR, MTF cutoff
and positively correlated with OSI (all P<0.05).

e CONCLUSION : Optical quality decreases in the early
period after FS-LASIK for correction of distinct refractive
errors, and the visual quality recovery after the operation
of low myopia is faster than that of medium and high
myopia. The changes of tear film function and visual
quality after FS-LASIK were consistent.
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RAEWD B AR R H AT, RO R 4y
F 8 IR A R 4 R (femtosecond laser in situ
keratomileusis , FS—LASIK) E.3& A BU AL GE ML T il 3 , 1
NERPWEET AR EFRXZ —, R4 FS-LASIK K5
YA B AT AR AP K (R 4 R
ACHZ NG I 55 S ANTE | R J5 B I 114 e AP 1 S o e
UTAE SR, LLRUHE 8 4 R Ry 5wl 0 R R i R &
(optical quality analysis system, OQAS) % [& T #U g AT 5
SN AL JB i 14 5 T, 58 U TR 2 B8 5 %0 00 b 1Ay 00 i o
i, ARG R DASGHE 38 R R 36 R OQAS R4
BWLVEH AS [ U A0 15 FS—LASIK A J5 #38 5t & 1Y
24k,

1 XA %

1.1 38§ AU A ET ST, 390 A 2016-06/07 7
P N R B IR B EOG 3 LE IT 0 AT FS-LASIK
AR 65 B 130 HR, Ho 55 54 4, £ 11 491, 8% 18 ~36
%, AR SCREA T MARBE T (<3.0D) P
(3.0~6.0D) B EEIT AL (>6.0D) =20, KU ¥l 4H 29
R, AEE 21.50+5. 55 2 - JE G BE -2, 69+0. 46D
PRI AL 53 IR, SEIAE IR 20. 93+3.89 % S 1 S G
~4.50+0. 59D ; /25 B T L4 48 R, -S4 21.04+3. 19
2 IR -6.93+0. 69D, = 4H B HFAERR 5 R LG
L (F=0.006,P=0.940) , 4N A bR, i A & ¥k
FIARFTH B A, £F A OG5 IE F AR br ik, HEBR AR
WA OEIR R AR AN R E AT H . AR S
A2 s O R S 5R 5 5 ) S 5 0 BT A Bk & 2
EjAHIFSE A G FRUES: , H SR A A & ) 0 1 R 201 4 3%
FEA, ATEGE WG ESRFBE - IS NREE
B fe 2 Dy B BRELR (/R IS 2016 4155 21 %5 )

1.2 Fik

1. 2.1 FARAE IPABEFEILEZ FS-LASIK TR, i
AP OHALRFEEWENSTFAREATER, R
HEFAR R GEHIAE F R, T4 R8I 1) J52 3 5 5
110pm, H2H 8. 0mm, R JHHES FHOGIHRIT REEAT M
JEEE FOBOCIH R D62 AR N 6. 0~6. 5mm,,

1.2 2KEARNE  ARATITHRAES E L I (best corrected
visual acuity, BCVA) 350 MRE  ZLBTLT MR A A ff 1
JELRE A BRI 1 25 FUAG A N A P54 FS—LASIK FAR 1Y
HBE, REEMATEIRA S (uncorrected distance visual
acuity, UCVA) (BT IR SR IR A A | I 2090 F AR mip
ARJG 1.10.30d 17 OQAS RGikufr . FAREIE W17 #8K
LogMAR #1475 F 4307 . OQAS X ERBE 145 1E 3 by
~8.0 ~+5. 0D, BOLREEE 0. 5D LAY, 81k i) i %k o 3 oot i
IREEHFIE . OQAS YT K A ¥4 4 37 76 58 4 4F 1IE e AN
IERYFERE b AT R MG, A sh R IEEIEAL, B abfT
5 T 2 B0 W B A 4G & U ST 48 2K (objective
scattering index, OSI) TEHIME 3 RO 1R AT R ( modulation
transfer function cutoff frequency, MTF cutoff) 145/ HLAH
(strehl ratio, SR) . /N [A] X}t BE R OQAS {H ( OV100% .
0V20% .0V9% ) Y5 BUMH (mean OSI) , OQAS L5
2L OST AT L AL EAS IR Y U B 5, Y 0~ 10, H:

F1 ZHEBEEFARREANEEE (XS, LogMAR)
UCVA

AR5 1d ARJ5 10d RJ5 30d
REEMA  -0.04£0.05 -0.01£0.06 -0.02+0.07 -0.04x0.05
HEEEIZL 0. 0420.04 —0.01£0.08 —0.03+0.05 -0.04+0.04

R -0.02+£0.04  0.01£0.07 -0.01+0.05 -0.03x0.04

215 AR HJ BCVA

(B e B P B s, TR R OST A — %X T° 0.5, MTF
AR A R S B AR 5 S PR X FE B 4 FUAEL, 7T S el 2
PR 22 % B AS T 1t 9 5% ), MTE cutoff {E 1E % iR — it K T
30c/deg, HAEBR A, W58 0 B Bk A, SR {EVE [ 0~ 1, HAH
R, WL o7 B R 4, OV100% ,0V20% ,OV9% s 15 U FE
A SR S B4 R 0 55 % 87 B AR S 5, mean OST 2K
TH AR SRy — 2 JE A B A7 2% 0L A6 I 43T , 208 P9 7H i
AR 1 % UL EBC 48 B S A M8, LA R AR FH BT B
M ARIRIAE 2~ 3 U3, AR E) B 24 Smin , 12 U %
(H A I BUE AT M1
Gt T . % ] IBM SPSS Statistics 19 48 i #4: i#k

TPBARAHT ., TR BRI x5 FoR, R IESSHNS
BOge Rl Z A1 IH] L 55 oR 2 PR 2 I S 1Y O 22 0, DA
P<0.05 NESAGIFE L, 25 KPR L ECR
Bonferroni ¥4, UL P<0.05/n(n="H L8 KE) HE S
H Gt L, R Spearman H & HEATHI /0T,
28R
2.1 ANELBEMABMATN (R PRI =4
BE L TR B R TE 28 T AR (F gy = 2- 039,
Py = 0. 061) AREE o B | 5y B0 004 8] 4L 0 22 5 6
Giit2f i L (F yy=1.998, Py, =0. 140) , AS[R]IE AL 4L A
BCVA 5K J5 UCVA BfZE WL ZEHF [a] A9 AS [6] 1M AS [ Fiyw =
30. 804, Py <0.001) , A% BZ 3T AL 40 AR J5 1,10, 30d I
UCVA 5RHT BCVA Z[H J2 A5 1.10,30d B} UCVA 2 ]

S HG B (¥ P>0.0083) , HEE A A)E
1d UCVA AT BCVA FEAR(P=0.002) , RJ5 10,30d i}
UCVA 8 ARG 1d I UCVA #4755 (P=0.004.0.002) , ifij
AJF 10 .30d Bf UCVA 5K Ef BCVA Z 0] 22 24 581
B (¥ P>0.0083), mEELMAARE 1,10,30d i}
UCVA #ARHI BCVA fE7£ 25 5 (P=0.008 0. 006,0. 003) ,
ARJF 1,10,30d Bf UCVA Z RIBAFAESIF #4257 (P=
0. 007 .,0. 008 ,0. 005) , i JJ 45 4L . =4 B E LRI )
TS AR IR M4 ARG UCVA 5 KT BCVA i # 2%
ST o RE v R AL FS—LASIK AR J5 KL UCVA Y4
ARHET BCVA SRS, I BE & IR 10 % 8k A
22ARNEMABMERESHMLLE BR T OSI A
JE R R B AL = AR R R s HAE AT, BN
VL EEEL OSI 23 B 8 WL 52 B[] (9 AN [) I AS [6) (F g =
2.779,P iy = 0- 019) #h, 0V100% ,OV20% ,0V9% SR
MTF cutoff ;mean OSI =4H JT 40 )& ¥ 5 F R [R] ¥ IG32 |
1/'EJEH(Fﬂeu'mxncmnm = 1008, Py = 0- 4205 F oy = 1. 032,
Poyarrm = 0-4055 Fuppsy = 0.896, Py = 0.498;
Fopann = 0-793, Py = 0.4545 Fyppgm = 0.955,
Pyt = 0- 457 5 F g = 1. 470, Py = 0. 195) ¢
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£2 ZHIEMEE FS-LASK RETEARMRRES KL xEs
ity Aif 7] Sl e R A AL R I LA
OV100% ARHT 1.51+0.29 1. 49+0.23 1.4320. 31
AJE 1d 1. 18+0. 35 1. 030. 37 1. 080. 36
AJ5 10d 1.32+0.30 1.160. 33 1. 09+0. 35
ARJ5 30d 1.33=0. 36 1.24=0. 32 1.200. 28
0V20% AHT 1. 16=0. 32 1. 12+0. 24 1. 080. 30
ENERE! 0. 83x0. 31 0.73+0. 27 0. 74+0. 26
AJF 10d 1. 00£0. 26 0. 82+0. 28 0.770. 25
AJg 30d 0. 98+0. 34 0. 88+0. 25 0. 86+0. 22
0V9% ARHT 0.73+0. 25 0.71+0. 19 0. 68+0. 20
AJ5 1d 0.5+0.19 0.45+0. 16 0.46=0. 16
AJg 10d 0.61+0. 16 0.500. 17 0.48+0. 17
ARJE 30d 0. 60+0. 23 0.540. 15 0.52+0. 15
SR PN 0. 26+0. 08 0. 26+0. 06 0. 26+0. 07
A7 1d 0. 20+0. 06 0. 18+0. 05 0. 18+0. 05
AJE 10d 0.23+0. 06 0. 20+0. 05 0. 19+0. 06
AJg 30d 0.23+0. 07 0.21+0. 05 0.210. 05
MTF cutoff( ¢/deg) AHT 45.37+8.98 44.72+7. 04 43.07+9. 15
 NER 34.91+10. 63 30.95+10. 94 32.27+10. 90
AJg 10d 39. 53£8. 80 34.78+10. 13 32.73+10.45
ARJ5 30d 39. 60+10. 79 37.249.17 35. 80+8. 29
oSl NGl 0.52+0. 43 0.52+0. 31 0. 540. 33
ENERE 1.23+1.06 1.58+0. 88 1.30£0. 76
AJ5 10d 0. 74£0. 65 0. 99:0. 60 1.180. 95
AJF 30d 0. 73£0. 59 0. 85+0. 55 0. 89+0. 38
mean OS] ARHI 0. 76=0. 66 0. 65+0. 42 0. 70+0. 44
L NERE! 1.59+1. 82 1.72+1.03 1. 60+0. 92
AJ5 10d 1.02£1. 19 1.23+0. 87 1.51£1.32
AJ5 30d 0.97+0. 92 1.03+0. 76 1.130. 61

0V100% .0V20% .0V9% MTF cutoff 7EAK 5 i =
A 25 A G2 5 L (Fyyy = 3.423, Py, = 0.036;
Foy=4.760, Py, = 0.010; F,, = 4.225, P, = 0.017;
Fuy=3.123, P, =0.047) , RJ5 10d i} OV100% MTF
cutoff B I WL 4 /&5 T 5 BE S A4 (P = 0. 004 0. 003) ,
0V20% OV % (AR FE T ML2H vy T BE AN BE S A (P =
0.015.0.001,0. 004 ,0.002) , HAth 41 [A] 22 7 Jo 40 it &
SL(#P>0.017) . SR .OSI. .mean OSI 74X . & BE =40
] 22 S ICGE T2 7 SL(F g =2. 964, Py =0. 0555 F ) =
1.454 P, =0.238;F,, =0.413,P,,=0.663,%2),
2.3 RAELEM AN FS-LASIK F A8 5 7 [ A 18 #1 5
SEHMLEE AR ED SR 0OVI0% ., 0V20% .
0V9% SR \MTF cutoff ,OSI ,mean OSI ¥J 171 2 5 (Fypy =
42.379 . 49.903, 50.136. 45.340, 43.374, 58.303.
32.147,3 Py <0.001) . (1) R RJF 1,10d
it OV100% .0V20% MTF cutoff ¥ % R RTFEAL; A5 1d
Af OV9% SR ¥ B AR H B AIK, A J5 1d B OSI, mean OSI
PR B 5 s RS 30d B OS8R G 1d [B%; R
10d B} mean OSI 2R 5 1d FEAIK (¥ P<0.0083) , (2)H
FENTALA . R JS 1.10.30d HF OV100% ,0V20% ,0V9% .
SR MTF cutoff 4 ¢ A 1iif B 1%, 17 OSI, mean OSI 3 4 AR
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HiH4 8 s R JF 30d Bf OV100% ,0V20% SR MTF cutoff 15
BARJE 1d 35 RS 10 .30d i} OSI mean OSI ¥4 AR J5
1d FEAK (¥ P<0.0083) . (3) @ B4 . RJ5 1,10,
30d i} OV100% ,0V20% .0V9% SR \MTF cutoff 4 %5 A
FIFEA , 1 OSI, mean OSI ¥4 %5 A Rif ## w5 ; A 5 30d i
OV20% AR JG 1d &, 0SI ARG 1d FEAK; R 5 10,
30d A} mean OSI ¥J#ARJG 1d FEAK (¥ P<0.0083,%2)
2.4 mean OSI EMHFRESHBEXSH K. .. &
FEUT AL = 4 % FS-LASIK A B fIA S 1.10,30d B
mean OSI 5 OV100% .0V20% .0V9% SR .MTF cutoff 1
BRI, 5 OSI ¥R IEM K (¥ P<0.05,% 3), 45
PR THBET 8 5 W6 I i TR A S AR Ak A — 30,
FEC Ty 156 A9 el AR AT R 52 M 40000 T o
3iTie

Rl FA ISR 6 F R H R AR IR 9 )12 W A, FS -
LASIK %r 1F J8 6 A IE AR J5 48 K 2 208 IR A0 7 ] 3045 R
A BCVA (B 5 B AR AL IE 57 S5 ANE . fA
I i S T A A A5 A 22 4 e B PR AR A SR AR A
FIWIPRE , T R RGO T R DL AR R
FHI I AH 25 DFAS T ST 15 AR 5 9058 T, 45 SR 4 R JE G
W% IE AR i B 1% 25 B R A B 5, T RE S BOR IS WL I
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X3 =HEMEE FS-LASIK ABI/E mean OSI 5ARREM5ERESEH Spearman 18X 4347
o o 5T PNl A5 1d AJ5 10d A5 30d
2R T, p r, P r, P r, P
B i LA 0V100% -0.570 0. 001 -0.688  <0.001 -0.711  <0.001 -0.794  <0.001
0V20% -0. 583 0. 001 -0.769  <0.001 -0.722  <0.001 -0.810  <0.001
0vV9% -0.510  0.005 -0.650  <0.001 -0.530  0.003 -0.797  <0.001
SR -0.427  0.021 -0.679  <0.001 -0.394  0.034 -0.686  <0.001
MTF cutoff -0.562  0.002 -0.678  <0.001 -0.698  <0.001 -0.808  <0.001
oSl 0. 689 <0. 001 0.776 <0. 001 0.819 <0. 001 0.827 <0. 001
HPE 3T AR ZH 0V100% -0.429  0.001 -0.735  <0.001 -0.544  <0.001 -0.589  <0.001
0V20% -0.506  <0.001 -0.614  <0.001 -0.672  <0.001 -0.693  <0.001
0V9% -0.552  <0.001 -0.581  <0.001 -0.649  <0.001 -0.604  <0.001
SR -0.539  <0.001 -0.596  <0.001 -0.627  <0.001 -0.587  <0.001
MTF cutoff -0.437  0.001 -0.722  <0.001 -0.560  <0.001 -0.611  <0.001
0SI 0.776 <0. 001 0. 812 <0. 001 0.816 <0. 001 0. 826 <0. 001
TR A 0V100% -0.678  <0.001 -0.625  <0.001 -0.628  <0.001 -0.564  <0.001
0V20% -0.628  <0.001 -0.659  <0.001 -0.585  <0.001 -0.478  0.001
0V9% -0.631  <0.001 -0.734  <0.001 -0.543  <0.001 -0.367  0.010
SR -0.639  <0.001 -0.730  <0.001 -0.548  <0.001 -0.345  0.016
MTF cutoff -0.657  <0.001 -0.635  <0.001 -0.624  <0.001 -0.565  <0.001
oSl 0.755 <0. 001 0. 695 <0. 001 0. 823 <0. 001 0. 804 <0. 001

BIRRAR . A4Sk, LUBUHE 18 47 AR b LAk 19 0QAS 5efilk T
PATEAG 25 AN PR 228 80 AR AT S5 4 % 900 5 Joi 2 1) 2
B L IE UL Hh 25 A 0 b 90 o o, LA I (E A AR
W4 HH S M 1 PN B AR R D' TR IR AR i R 2 AL
AR EEZE,

A Ondategui 25 % Fl OQAS P44 34 iR PRK F0I
55 IR LASIK RAj M AR S5 3mo HIESH, 5 RIS B H
ARJG 3mo B MTF # 1EA7 5 SR BIEA R FEAR, i OSI 1
R R E E, $2 78 PRK I LASIK ¥4 S 80 R s
R R, BB R 35 IR KAMEOE LASIK 5
37 HR ff B T ) 9 LASIK AR J5 1a #0580 0 =, & 80 AT &
MTF cutoff A1 SR W 3 {5 T J5 3, #2718 "B BOE 6l
LASIK HARZ JT i3 LASIK A J5 (19 2 WAL 5 o & 50 4
TR A T AR TR R R TR B AT RS-
LASIK FARJ5 & W40 56 ot & 5 R i 1H B A e o =2 18] 3)
SAEER—E, RFFARTE R E RSN RF,
B | Hp R e B AT = R R AL I S RO A I
FWE, A =2 #E 25, FS-LASIK A5 =41
H# OSI, mean OSI ¥4 %8 AR A F+ &, 1M MTF cutoff | SR |
OV100% ,0V20% ,0V9% Y5 55 AR i AR, A ffF 58 45 R 5
T3 B 58 45 R — 3, $ 3 7R FS—LASIK 23 5 3500 3100
Jo i B A, [ A ik — 25 & B FS—-LASIK AR J5 {H IR 2 g &
PR3 5 0 A8 Ak i — B . FS—LASIK AR J5 H1 T £ 5 #h
ST, JRRE SN | 2 W) TR AR A R R B4 5 B0H
JERS S R R B, BT HRRE IR AR, AR B 9 485 SR ik —
HUESE AR R IR = 4R R AT ) e 5 A
BT SR IEA G, H FS-LASIK ARJ5 1,10 .30d JH
DIRERY T Bt 5 45 058 T i S 8000 T B 52 0E A G
I FRATTHED FS—LASIK % 1E ¥ #0 AR J5 #0585 & 09 R B
BT 5F A S8R P45 22 8 m HR B 0 3 n %
A TH DI BE A T R A A0 090 5 15 %o b BT e A, 2 52 g

FS—-LASIK RJ5 Mot i FREME R R, Hi, #5
FS—-LASIK A J& 1H B AR 2 M W &2, 7l Be A B T 40 3k JiT
KA

AT IE R 5 L TR T R s B T R B (R RE K
BRI o Vilaseca 2817 & P LASIK A J5 1mo 8% i
R 2 Z AR AT 90% /K F, i TOL #5 A 1 9¢ Ji & K & %%
LASIK B Ht . Jung %' BIF 5% 45 S 42 7%, LASIK AR J5 1Y
Twk A5 o7 2 RIPK Z 28 RAPIRAS ) 1 PRK RJE 7% 1~3mo
PR IFA] . #0451 R F OQAS K #F 26 15] FS—SBK 48
] SBK 1 48 il SMILE £ 2 1) % SN E i i, 25 5% 3 b
FARFTRZ0 AEm o AREE WA N, KT AR S %
AR LG EE L, X3 MFRFTAARE 1mo
PLE BT AR IS 1wk PR AR, B B A H2 38 R K F
H AR Mo i W, A B9 b IR IR A R S 10d
0V100% MTF cutoff {H & F & & L AL, OV20% . 0V9%
He T B, (R R S 1d Fi B
P AR G 1mo IS OSI Fl Mean OSI 3 LY A Fif i 2 T &7
I MTF cutoff . SR ,0V100% ,0V20% ,0V9% ¥ It K Hij it
HRRAR , HR R A U A0 B FS—LASIK A J5 #L5E Jot i AiH
PR R MR S AT L v o B S AR A2 B (R TR, T g
AR LM AT UCVA ik B AR BT BCVA 7KF,
M 7 B I B S M4 FS—-LASIK R J5 51 UCVA B8 AR
H BCVA 2[RI F 3, Bl & i R] 2 K 0 B ik & A
Ko AFRYA R Z A TE T AR FTAT TH W 43 16 328 50 HE
B T AR AR, 1A S Bl U B[] A 47 T RS 8 224 B () 0 VH ¥
A3 I G A AT | E— A W B T R 5 0 e R 2 R Y e
Z . FRATTHED B FS-LASIK A J5 058 5 B 1438 Wik 5
AIRE S T AR KR | 98 0E B 98U | AR 6 R0 o 1) 328 T
PSR 4 v FH B RS E MR I R E 2 R IR A G
R,V T N — 9k S AT,

25 ERTR  ARWFFT 45 B8 FS—LASIK F A8 1540 41
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B 2 PRI GE T T B H RS RE AR, (H A5
St i T B AH D) BE 22 BE T AR I (8] S B i K A2, ELAR
JESTRL LG P BE v BE I AR S5 RS B
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