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Abstract

¢ AIM: To evaluate the stabilization of long-term optical
quality after laser in situ keratomileusis ( LASIK) for
myopia by Optical Quality Analysis System.

¢ METHODS:: Totally 70 eyes from 35 student volunteers
after LASIK and 140 eyes from 70 normal student
volunteers were recruited from the Fourth Military
Medical University. The volunteers after LASIK were
divided into recent observation group (2 ~ 4a after
LASIK) and long-term observation group (5 ~ 10a after
LASIK). The normal volunteers were divided into recent
control group and long-term control group, to analysis
the influence of confounding factors such as age and
eyes-using habit on the optical quality. The observation
groups and the control groups were compared
respectively. The objective scattering index ( OSl),
modulation transfer function cutoff frequency ( MTF
cutoff) , Strehl ratio (SR), OQAS value in 100% contrast

(OV100% ), OQAS value in 20% contrast ( OV20% ),
OQAS value in 9% contrast (OV9% ) were analyzed.

e RESULTS: The OSI of observation group improved
significantly but the MTF cutoff, SR, OV100% , OV20%
and OV9% decreased significantly in several years after
LASIK ( P<0.05). The optical quality is generally stable
after LASIK. The OSI had a tendency to reduce and the
MTF cutoff, SR, OV100%, OV20% and OV9% had a
tendency to improve, but showed no significant
difference.

e CONCLUSION: LASIK, one of the most frequent
operation methods for myopia correction, can reduce the
optical quality in a certain extent. The optical quality has
a tendency to recover in several years after LASIK, but
not completely. OQAS is a feasible method in assessing
the long-term optical quality after LASIK.

o KEYWORDS: laser in situ keratomileusis; optical
quality; myopia; modulation transfer function
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B 89 0F 58 2 52 1 o 1 306 AR DR AL B R OR ( Laser in
situ keratomileusis, LASIK) B & 19 #1 o t &= 75 R J5 40
AR N JE SRR, N A B & 4> BT &R 48 ( Optical
Quality Analysis System, OQAS II ) X} LASIK AR J5 it 1]
e o R AT VAN

Tk N R E K F 2 R h R EEENZ A N
FR RS 4T LASIK TR 35 1] 70 MRAE A WER4H , R AT
LASIK FAR & 70 1] 140 HRAE Ry x5 B4, i OQAS 1T L
B B ZE4H ( LASIK AR J5 2 ~4a) I B W82 4 ( LASIK
ARJGS5 ~ 1a) W08 5T &, 38 o 15 7 3 W IR (<22
%) ML AXT FRZE (=23 %) SRV AFE IS IR >0 S5 iR 4
PRI 28 X WL i B e 1) 52 ), 03] 5 0 S0 0 45 2 G 30 R
ML, MBS bR R & WL 5 50 (0SI)  MTF #
1EZS AT (MTF cutoff) 54551 7K B (SR) ,100% %f
FE AR 19 OQAS 3 (OV100% ) \20% X b SR BE 1)
OQAS 4318 (OV20% ) 1 9% %f L BURE BE 19 OQAS 4311
(0V9% ) .

ZR.ERGEAEN, MEA M OSI W3 5 T X R4, 1
MTF cutoff SR VA& OV100% .0V20% Fll OV9% it # ik T
XF AR (P<0. 05) ; Fifi AR J5 Hsf ) ZE K | 40050 o o AR fR 1
Fa g, OSI A7 — & B AR () % #, T MTF cutoff, SR,
0V100% .0V20% .OV9% A — & T W a4 (B %A
Guite¢22 5% (P>0.05)

518 LASIK 28 IE A 5 T AR 05 ik B AR Ji5 B 1] 4
K, BT AR — 5 B B WA () 900 o A Pk A2 i a3 (BT
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H AL TN ik 32 AT DAy 32 UR & LR
28, BN B AL X H ORI R
IR LT RE LS8 T o i R 55, S8 T O B B 2E O ik, %
R A E 2 O BRSBTS B R R &0
TN 5 14045 £A IR A% 25 R4 IR A% 25 L 547 B PR B ( point
scatter function, PSF) . 1 i 1% 32 PR 2K ( modulation transfer
function , MTF') NN E Vi 1 K 9 - N Rk =
FI P BTG 25 AR A TR, & BB A% 2 W0 0 2 52 o 0 5 Jo
g2, B, ANIRER ZRIEE RS, BaTg 200
AN B R X — X o e H A R Y
XFFIEH AR5 (BRI, U 9 52 vl BB AR
R XS F 452 30 A 1 TR B B SR 35, ISR X A0 5
IR AR REZ M BUE I8 2R S0 R T R 40
(Optical Quality Analysis System, OQAS) X SO TR AE
PR 1 7 52 R SR AT A8 ST AR e 4645 T IR G4 R 4
HRRT T AR 22 PN P25 A R B, A H R — Rl X A0
BT 4 & I B A R0 2010 4E Ondategui
2T OQAS #F5E PRK A1 LASIK AR A5 3mo N HY
o i, %200 PRK 1 LASIK AR S5, P09 [ 15 5 2 44
TR, PR I B 25 5 XU B AU IR R A
RAARR MR AR 0 S R 45 55 F: 1T Giiell 257 BIFGE 6 I, X 0
FEUT AR AT A SR AR N T AR IR AR AR ((Verisyse,
AMO) J& , AR5 1d PIRSE T & 2 B IR TR S 1mo B9 R
B, UL S N AL R AR E , S AR TR
i T A2 4 17 T 155, 3 T BE 2 F AR B 5 K 2 sk, ik
L8 AE Y LASIK ARJS 1wk, 1 3mo BY MTF {8 5 AR B
BLOEETRE LIRS, ARG 3mo AR KE B A
HIZK Vo A5 B 78R 0QAS IT H AR Al LASIK A
J& BUAE N B ABE T, DB A LASTK TR o 3 390 40 i
IGigig: iR A
1 X &EMFE
1.1 38 WG R IRATE R A T 2R SRR
FEARIES— PR M AL BE A 28 SRS 16 sh M R AE B AN
BB A A0 A, e 3 R4 M e 3 400 &2 /045538 3d LU I,
MR BERERE AT LASIK FAR 2% 61 35 ], i R J5 2 ~4a
VER I 0 W22 20 (17 191 34 BR) , 4% 20 ~ 23 (21. 41 +
L18) % s RJG 5 ~ 1la VE NI AN (18 4] 36 HR) , 4F
#4523 ~32(26.17+2.43) %, BEHAF IR 5L LA T
70 5 140 HRAE Jy X HE A, Horpafr A X B4 34 5] 68 HR , 4F
20 ~22(21.03+0.76) %, i A X R4 36 5] 72 IR , 4F
#5123 ~32(26.31£2.92) % .
1.2A% ZRMERESEARNE (B 1), mE, K
P OQAS FRUE45/ERR #4790 52 3 12 D o B84, AR 5
B L EARBEE N 4. 0mm, 18 3 OQAS T % LA 58 Joi H:

720

#, 8, AR,

4R, %8,

RTIEN: HIRERES:
ZEIRIE R

2B YT HIRFARER. WFAREE

HUFEF A ERFABER. ® A

A3 HAtAR,

BRBHARE.

EhAmReTE.  [NF 40 l—~8 Aef] BAETRLE]
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B ZRMENETAEDS,

SITRGEA IR ELLT 7 A58 (1) F WHUS 38 %K
(objective scattering index, OSI) ; HUST ¥8 G 2838 i3 A 5)
AT 5 S AL HE 7 1] 1) 4% O T BAR  ERS: , OSI i
e, IR P A A 0 = EE O (2) MITF % 1k 4% [ 45
# ( modulation transfer function cutoff frequency, MTF
cutoff) , F7n MTF Hi1 £k #2230 A HR 7 58 F A BR (MTF {6 =
0. 01) B (2 TRV RAE " I AL 2 2 WD 00 5 Joi o s 4
(3) #4551 /K L AH ( Strehl ratio, SR) , 48 75 [7] — i £L F 42
T ABENF RGN Y BORE(PSF) L WA 5 1T
B2 BGRB8 (AR 22 ) PSF Ay O W FUAE, I L1
R LB T R 5 (4) 100% XoF FLARURR B 1 OQAS 431
(OQAS value in 100% contrast, OV100% ) , X} N F* MTF }y
0.01 W A B IBFE; (5)20% XF HL AR 19 OQAS 2
(OQAS value in 20% contrast, OV20% ) , Xt i T MTF &y
0.05 I (19 # W 5 (6) 9% X H 48U B 1Y OQAS 43 i
(OQAS value in 9% contrast,OV9% ) , X} T MTF 4 0. 1
A AR (EL 5 (7)) SRR BRI S

Gii12# 50 M7 235 FH SPSS 19. 0 G b4 % % k) k47
SHT, S SEL xks Foon, AR ST REAS ¢ K 56
PEATHEE, DL P<0.05 HERAGIT#E X,
QLR
2.1 LR ZEEE 3L 115 BEAR TR SE I E I T
£, Hp RERE M2 AR w5 B LR X LASIK # 35 {4 70
R, ARATIE ML IE AR 70 i 140 AR, Bk S5 208K 45 1 4
Ah T (I8 ) BT 2 5 A R A9 (8 ) B X R 4 A AR
1 203 (N2 AR ) | DL SR IR 27 155 2 YR 2%
Z WA G I FEER(P>0.05,%1.2), Tt mg
ZHAH BB, AR TS R R S AR B RO A e i 2R 2
SE(P>0.05) , MAEE 24 D5 FUA IR 2 B84 e it 24 2 5%
(P<0.05,%3),
2.2 BRZEEXMEREMFM T3 X B A
H OSI MTF cutoff SR, 0V100% .0V20% .0V9% ¥ 045
225 (P>0.05,3 4) , AT DA A8 i G ) X iR 40 78
AR 2 T L AR 2 X SR e R AP — o R
(25 57 (ELICRE (1Y) 22 5 R 2 AR 3 I 1 4 O 2 808 e
Wi, IR A AE DA I 20 3 WL S 20 0 00 5 S o 1), AT LAGA
X BB R 2k R E R & X OSI MTF cutoff , SR, OV100% .,
0V20% 0V % X L5 J5T 15t AH O S 85005 W
2.3 REREX M EREMNIM T LA A
H OSI MTF cutoff SR, 0V100% ,0V20% .0V9% ¥4 Tc5¢
TH#2E5(P>0.05,% 5) . ATLAIIAH LASIK RJ5 2 ~4a
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F1 IREANMEANEHENEBANEREER xts
Fanzi| (%) 2 (a) BRI T S AR ] Chyd) SRR T S RS RT (h/d) A5 ROk BE S (D)
3 W EZ 20 21.41+1.18 3.2420.90 3.29+1.40 4.41%1.77 -0.740.78
I HAXT B AL 21.03+0.76 3.03=0. 83 2.97+1.48 4.87+2.47 -2.87+1.47
! 1.220 0.808 0.748 -0.677 9.539
P 0.235 0.206 0.458 0.502 <0.001
TE TS LASIK RS 2 ~4a (B TN IRL]: <22 % K47 LASIK FARE
X2 ITHIEVIRAFNTENBANREEEES xxs
Sl AR (%) 22 (a) BE 2 T S AR ] Chyd) SRR T S MRS RT (h/d) A5 ROsRBE S (D)
eI EE 40 26.17+2.43 7.22+2.88 4.53+1.79 3.03+2.05 -0.89+0. 66
TE T A 2H 26.31£2.92 6.44+2.48 4.60+2.22 2.99+2.08 -2.65+1.67
t -0.174 1.030 -0.115 0.070 7.794
P 0.863 0.308 0.909 0.945 <0.001
R  LASIK RJG 5 ~ 11a BE WX IR . =23 & RAT LASIK FARE
#®3 RHAMZAFITHIMERANRE R EERARBHENEL x*s
" - 58] 52 L 7 il ) B ) PEEAC BASRTE  SEROREEE O ARAnEWEL
| FR(%)  ¥Pi(a) (h/d) (h/d) (D) (D)
ISR 21.41+1.18 3.24x0.90 3.29+1.40 4.41£1.77 -0.74+0.78 -3.53+1.22
ICHAWIEEAE  26.17+2.43 7.22+2.88 4.53+1.79 3.03+2.05 -0.89+0. 66 —4.11£1.93
! -7.428 -5.587 -2.263 2.134 0.848 1.498
P <0.001 <0.001 0.030 0.040 0.399 0.139
WSR2 . LASIK RJ5 2 ~4a B35 ISR . LASIK RJ5 5 ~ 11a B35,
x4 EHMBAMTHMBANALERE x*s
e 08I MTF cutoff 0V100% 0V20% 0V9%
bl PO el 0.734£0.422  36.012+11.000  0.211x0.072 1.200=0. 367 0.8900. 324 0.552£0.216
S50} e 2 0.743+0.489  34.104£10.317  0.194x0.067 1.137+0. 344 0.830+0. 289 0.501+0. 185
t -0.119 1.059 1.484 1.050 1.169 1.505
P 0.905 0.291 0. 140 0.296 0.245 0.135
IR IR 2 . <22 % RAT LASIK TR imWIXT 4 . =23 2 K47 LASIK FARE
x5 EHVBAMTHNRANALRE xxs
e 0SI MTF cutoff 0V100% 0V20% 0V9%
eI B 20 1.2440.550 27.428+7.878 0.162+0. 041 0.9400.252 0.665+0. 178 0.4180. 122
gL LH 1.167+0. 443 28.528+8.186 0.169+0. 048 0.947+0.273 0.667+0.228 0.42120. 142
! 0.651 -0.573 -0. 681 -0.111 -0.034 -0.083
P 0.517 0.569 0.498 0.912 0.973 0.934

T TS : LASIK RJ5 2 ~4a B LIS : LASIK RJ5 5 ~ 11a B,

FIARJE S ~11a B H ML T % A BB X5, B LASIK
ARG B PR AL o S AR PR R R
2.4 LASIK FAXMMEREMN M (i) g
VT () B B4 AR [, OSI, MTF cutoff, SR, OV100% .
0V20% .0OV9% B A Giit 2% 2 5 (P<0.05,3K 6 .7) , M %2
ZH 1 OSI I 2 5 T % B 2H | 1fii MTF cutoff . SR, OV100% .
0V20% 0V9% 4 i KT X5 B 41, )i B LASIK FAR&—
S T JE BRI T o i,
31T

R 0K e R A A e i DAL P A A R 1Y)
KA 5 i, (HX P AR R B T = WLPEAR 7 1k, G vk HERR # &2

ZRGERINEFIL  Z (CIn 4 0 BDR A ) 28 2L
R, P, i 28 2 WA J7 U5 To vk T A B4 i Ot
ARG BV . BEE BRTEOAR IS F B AT R
FEASCHE AT A 0 32 i B R 2 WL PE A A B B4 O O
R AR IR 22 A e I 4t IR AR 2 e HEA T LB TR
EIEA, BA R IR Y BUS ATAA IN R A T
OQAS J2— B T Ui 38 L 3 14 403 JoT i 3 A R 4E , HL43
& T BZE AT S HONAE S RS F U 1L AR
B JEE 0T A0 4 I o 50 ot 2t 0 A B 7 0L 4 Tl Y
Bt AR LT 780nm (14 T £ AR T U 3l 5 R 4 A
JEUE AL I AR A5 3 i R K (PSF) | 12 PR
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x6 IEHVMEAIHENBANARERE XEs
Vaxl 0SI MTF cutoff 0V100% 0V20% 0V9%
plig:up U =47t 1.2440.550 27.428+7.878 0.162+0. 041 0.9400.252 0.665+0. 178 0.4180. 122
3 T IR 0.734%0.422  36.012£11.000  0.211+0.072 1.200+0. 367 0.890+0. 324 0.552+0.216
t 4.760 -4.522 -4.417 -4.195 -4.531 -4.010
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
TE TS : LASIK RS 2 ~4a B35 TN IRZH : <22 % RAT LASIK AR,
xR7 EHVERAEHNBANARERE XEs
axl 0SI MTF cutoff 0V100% 0V20% 0V9%
i D UK =375 1.167+0. 443 28.528+8.186 0.169+0. 048 0.947+0.273 0.667+0.228 0.4210. 142
TE T A 2H 0.743+0.489  34.104£10.317  0.194=0.067 1.137x0.344 0.8300. 289 0.5010. 185
! 4.374 -2.826 -2.193 -2.892 -3.192 -2.505
P <0.001 0.006 0.031 0.005 0.002 0.014
ISR LASIK RJ5 5 ~ 11a B IR IR . =23 & RAT LASIK TR,
ST SR AR G SRR S K AR A o B DA R A HEZH 34, 3 7 3 S0 X PR A 4000 o i s e 0T %
i 2% , BESE 4 a7 Hb S5 e HR P Y27 A% o e 1 5 B L TR Ay B MRS Saad S HFFEAISMIZE R X T fE 2

1t OQAS ] U753 OSI \MTF cutoff SR ,0V100% ,0V20%
HT OV9 % 3 JLIHAL 6 o7 AH DG A FR A, Herb OST S Bt 2k
FERR PO 18 O00 , AT 1 P e S5 il DR TS ek 3 s 1 R 3
OST {45 BH 8 38 R, AR /)N 2 7 R P I /) | 4003 I
HERYLF s MTF cutoff 2878 #23 A HR 43 HE A PR B (%) 2 (8] 450
B HAA MR I N BE 43 B 25 [R] 003 14 W IR AR R R, F
B ST R AT SR A R 2206 R G PSEF b I 50T
A7 BRYGA R GE (o525 ) PSF A U WA LU A It Fb {8
T B AF MTF i1 £8 |, OV100% . 0V20% FiI
OV9% X% T MTF 4 0.01.0.05 F10. 1 W}k (e, Hofl
K R AL o e

LASIK 1E R i 43 F 306 M BT AR ) E 2 AR
KRR} RN 8 o i 422 27, ORI i ot o A% A2 OG0
FIH OQAS K45 o e 5 Hofth Jr v A0 HE |, BE BE s 45 Fil
15 255 IR 22 B L il 4% 326 pRI 0 ( MTF ) B9 5 1, 3 55
[ DN O (= < = A S | o 1T B [ < S
Marcos'"™ &, LASIK AJ5 3. Omm [ FLEH A MTF i £ 18
FHEH B/ ; Moreno—Barriuso %[lb: 1B, LASIK AR J5 ¥
HE B R BR 22 HR AT R 238 K5 Applegate 2517 HF 5
FWT, LASIK A S5 0 B 45 22 38, =5 B2 R 22 F0 5 24 1 44
)15 e & A 71 <9 0 G A = o U 5 R €
Ondategui %5 F 58 2 W, B8 SR WL 96 AH G I 45 2 104
FARAL  ABATEAE IE i B, TR SRS B A58 o A ] 2
XA RE T HRE R B A 4 A R R SRR
DEEMFST R ] LASIK ARG M4 i el —EREN T
R AH AR 5 AL B AT T 332, sk 45 BF 5T LASIK A
J& 1wk,1 3mo,3mm EFL EA T, K. P &= B R
MTF {H- 5 AR, A BB TR B, Re
3mo AR BIARRT KT, Giiell 257 75 X6} &5 B2 3 ML AR AT
SRR IR AT e R R AR B9 8F 5 R A5 21 T 2L
S UL X B 9 3R WAL IR IR S5 P B A R AT &
—E TR T, (H AR 5 B ) 2E K 25 — R R K
# LASIK AR5 3mo AR E B ARFTKF-,

AT X B A RN W 2H 30T GG 3O A0 I e AR R A FE
X FRZH rh 3 59 %k BB 40 1Y OSI A5 {1 325 30 ot B 20 1 i 3
MM MTF cutoff SR .0V100% ,0V20% ,0V9% A = T ik %t
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AR TR AT R BOF IR T AE LEE AL TP, 3 A L4 1K) OST
FE T W WA B T MTF cutoff . SR, 0V100% |
0V20% .OV9% & T W £ 4H Y 3, 3 e 3 J) L 4¢
ZH B R85 A I T S ISR AL R 3 | X 5 X B v Y
AR, 7= Ak Aok B R AT RE S Bl AR 5 I [R] ZE
K, S8 I A PR R a3 B A R B AR AT F AR
SR, NSRBI BORE | W4 1) 350 BAIK
TXF R (P<0.01) , 3% & LASIK T ARBF IF 4558, i
WREELH B PR AR AT 1 T Ur AR A A a3 R 3 e
M A 2252 (P>0.05) , Ui B LASIK AR J5 $04F I 1 25 505k
B REROEAR TS E O E A PG I AR

AWFFE W, LASIK A J5 BUAE A P05 5 IR FR R
FE L —E R LS BB KR AR TR B
K, BEAR LASIK FAR &0 3 b i A — 8 2
FE )R I (BB AR S5 B[] ZE K 25 — %2 Tk B AR 3, Rl
WA S8 WA B AR FTKE, 72504 LS8 Bt 2 L AR
TER, XL BE T LASIK AR J5 530 3843 5 3 Bt 0 )
EL 2RIk B, (EAT 23 TR O 90 5 Wl JB% , I HL 2 5% e 0 47 A5
R B A (1) 28 5 PR 25 L Bt A i HeF ) B R AR 22 B8 8 A e TR
CER N R YN

PIFERYHFSE 2B LASIK FAR 2 — @ R MR AR S 1
PUSE R X S A ST A5 2 0 45 A — 2, e 10
SLH FF T AH R 6 X B 2 Sfe 156 H A 3 o B A e R
B T AR5 X R S (R LB 3, LATEAIF 9T 6 WA ST
PR I A5 BT PARSE SR A — e IR E B a7 (H
LI IR] B 0 ASRE U B AR S5 B ] Y B 2 A A o
T, AWFFE R OQAS #8131 LASIK AR J& B04F PN A L5
it AR Ak, BT 6 REZH HEBR AR 8 IR > B IR 24 I R 1
T, 45 2 B LASIK AR J5BUAF N AP0 5E 5T i S A RE A
JF R E] A4 SEK AT — 8 TR R AR I0IE T DAFE 43 X T
PR TE A J A 00 i S 2 A 8 T DA 5 sl ek A
K&, PRI E I A B E AT W LASIK FAR & —Fp
B R B AT SR U IE 1k

OQAS FENS % WLAERRH X AR MTF i 28 pEF 70 & | fE
i s W A HR ' 28 G Yl T i, RE A S PR A o X 3 R
W AR G AT s AT o0, A B T M MR IEAR G
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PR 5Tt DA K TR T S G, L B a s B A A 1R
FEATL DR R BSAG BT , %6AT B 2 B 51 A — S X A T g
FUREE B RFRAT L 1 ML 5 158, 07 FH 2% XL A6 2 7 1 B
HEHERR ph 28 R LA R IR R BT, Do & 7 U4
BB, RE 6% SRS B Hb S B A TE A0 I L oir AR ) 77
W AR R A BT B R A AR AT 00 RN LA, R TR
5 Y TR IS T, DAL I 7 W e ) PR B T R T A B
T3 AT XA D e R 5 v 1 L 5 LT AR, o B %
) FH R BRI W VR

BRI M PSR A B AL BT R I LT IEAR B H
B, 0QAS BE#EXT LASIK A J5 B 15 5 it 1) A28 fh A 08
) AT, SRR AT B e | BRI, H
OQAS PF-H 58 5T 12t 1) A8 fb A7 B XS A B 6 T R S50
VIR AR 2 % . LASIK 1 Jy 3 #1285 iF A v FH
TRy HX L 5T 6 B ™ A — g S A, (HL i 7 W] 452
HITE R Z N, 1T HL R A S5 B[] 8 4 25 A7 — 8 R R a3
JUETER G BUE NI 582, P it 2 AL T LA
FROEMPIRES , ARSI T LASIK A J5 3 #1190 62
Y0 E T DA 2R X U 1E R S 2 R I AR A
T (T A5 T B, WS 21 s i Bl /b, ORI 9kt
FE B BTSSR A AT RFEAS A B[] A
AWFSR,
B % STk
13, VT H DSR4, IR T REYE L ) (i s Bk,
FRIRAR}Z R 2011;11(8) :1385-1388
2 JTBAE kM FRRI S DUE T R G B A HT O IR E A
RS B AT B MRS, IRA} 2013;22(3) :175-179
3XIBeRE, BEER . W FHOET AR A S I3 B A I RAR AL 24
& 2011;19(3) :285-287
4 Diaz—Doutén F, Benito A, Pujol J, et al. Comparison of the retinal
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