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Abstract

e AIM: To observe the dry eye and high - order
aberrations ( HOAs ) before and after laser in situ
keratomileusis ( LASIK) and to evaluate their effects on
visual quality.

¢ METHODS: Totally 58 myopia patients (116 eyes) were
enrolled from June 2008 to June 2010, who were
interviewed before and on 1a, 3a, 5a after operation. Their
total HOAs, third - order coma, third - order trefoil and
fourth-order spherical aberration of the corneal surface 0Os
and 10s after blinking were measured, and uncorrected
visual acuity (UCVA), spherical equivalent (SE), corneal
fluorescent staining, S | t were taken. OSDI questionnaire
was scored, dry eye was diagnosed and graded.

e RESULTS:. Five years after LASIK, OSDI scores
gradually increased from 10.003 £ 1.462 to 20.252 +2.540,
BUT decreased from 8.402+2.640s to 6.897+3.408s and S | t
decreased from preoperative level 14.382 = 6.241mm/
5min, but recovered to preoperative level of 13.432 =
4.206mm/5min. The HOAs obtained 10s after blink were
higher than 0s, and the augment of spherical aberration
was the most significant. As to the same time point, the
post operative HOAs were higher than that before
operation, and the elevation of spherical aberration was
still the most significant. 5a after operation, there was no
difference between dry eye and non-dry eye patients on
HOAs obtained 0s after blinking (all P>0.05). There was
no significant difference between mild dry eye and
preoperative HOAs 10s after blink 5a after operation (all
P>0.05). However, the HOAs of moderate and severe dry
eye patients were higher than non-dry eye patients (all
P<0.05). 5a after surgery, the HOAs differences between
two time points of dry eye patients had positively
correlated with OSDI scores.

¢ CONCLUSION': The instability of tear film caused by dry
eye in patients long-term after LASIK increases patient’s
HOAs and ultimately impair patient’s visual quality, which
mainly owe to the significant increase of spherical
aberration.
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H 2005 4F LK A BRE G TR 3 — 1 R Ak g K

AR 95 T, HEST T IO IR AR RS EE R (laser in
situ keratomileusis , LASIK ) 1 i —Fi 22 4 7 % vl T A
B AR IT B e B L AR AR R T N,
JEACA AT IR Z W M e F AR . R EOGTE M IR
DT A T T 473 1) € BOR B LASIK TR A9 47 A
FHOE S BCA T, XA R S R e A R B,
LASIK 25| —2e A8 B 4, Hoh dgecwd Wy 2 AR5 TR .
REFCTIRAT DL HAT G2 (R 43 f8 5 235 8 M T RO
PR A TG B, 534, BR LASIK il 45 K
ZRCEE IR (2 s A IR AR 22
)& 55 B 4% 22 (higher order aberrations, HOAs) , #f i 52
M 635 B A0 0T i, 1 4 2007 AR [ B T ER TVE 4 09 45
W, T AR B A TH B S5 A AN 34 &) sl PR T R AT D) i
MRS HOAs HF 1M 5% Wi 28 #5 09 9058 o B2 r iR
LASIK A J5 3 10] FHR A HOAs 23 & A /BRI ks, — 8 2
[ AELEAT 2RO VE T, IX AP VR RO S RO o it 5 38 7
HARTASE ], Y24 R DL PR, ASBF 5 %8958 20 3 4 A
# LASIK RJ5 Sa THR \HOAs RIS 5 2 60017 Bt 17 , B
WA RS I
1 W &RMFTE
1.1 3, ABFFEEEL 2008-06/2010-06 7 e XLHR 42
3% LASIK FARIFBEVS Sa HYATHLEE 58 4] 116 R, Hoh 55
28 i 56 HE .2z 30 il 60 HR , - 18 ~35(F-3% 28.5+2.7)
%, TR BELRIRIEZ TR, B IR TR S
R ARSI L, T BE TR AN G TR IR | 45 4 dH 400, R
HROR BT RAE AR AR SR N H R LA A 4 3 R
W AT B BT IR A 259 , RERSH& i i 15 I C 5 AH G
Rty AWFIE ARG O R E RS S ) SR, 2 i FR B /e 3
Z: LS WAZAME A7 6 BE S AR PR, A N2
[FAEA.
1.2753%  LASIK FARERAER A 193nm AL R HE 7 T3
JeATHEAIE], ARAT 3min 5g/1 ERFER A 95+ KR % AR 2
U, FEHG I 1S , T OR A7 BT D AR A 2 D05, & O B 7
S R 130pwm , SRTT S5 47 HE 5> O U1, DI E &
12 6. 5mm, BOCYIHI5E 545 B A B 52 07, h i £ RS
THIREE . A TR B[] — B0 LA [E] — & Bl o
RJG 1e/L FOK IR IR, 26 1wk &K 4 K, LS & s
1R, 3k 4wk 5g/L 22 D R IR W 1wk 5 3g/L B FE TR B4
TRV 3mo , AR 415 LA 190 81 17 e )

WGB3 TARFIFIAIS 1.3 5a, 1057 B & R
HRAL 7 (uncorrected visual acuity, UCVA ) F1 45 5 K 5%
(spherical equivalent, SE) , [F] 1] [7] #8325 S0 ARE AR T 45
GHR FEB IR T8 8 (ocular surface disease index, OSDI) I £F
) )AL IR A IR AL 2 B S BRI ik & R 3%
SANYERE 12 T, BRI 0~ 4 4, BB = S A ER S Z
FIx25/ 288U, T 43 100 43, HOAs #5IU2K H OPD-SCAN
BEANGESN 1 3 U, I Bk B B E RS 1T . HOAs
W43 I AE R 5 B H S 0s R 10s HEAT, D i SR 4R £ IR
g 4mm B A DI BN | 15 22 2 3k 07 A0OR A 3 A

1008

£1 LASIK RETEAFEEETFREZFERL R (%)
Ei=2an AHi AJg la AJ5 3a KJ5 5a
BETIR 30(73.2) 40(65.6) 28(52.8) 20(41.7)
FEEFER 11(26.8)  17(27.9) 19(35.9) 20(41.7)
HETIR 0 4(6.6)  6(11.3)  8(16.7)
G 41 61 53 48

B B Zernik ZREX, 5 B 40 HI A AT 28 1D B9 5, HOAs
PR = 2s SRy = DUBYER2E  BESS AT IR
A SASEIN , 516 J G143 5310 A T B 24 05[] ( break —up time,
BUT) A 45 575 )1 22 G 4, (fluorescein staining , FL) I THK
AR B T ( Schirmer’s T test, S T t), &F W5 0 & 2 [7] B#
2~10min, FrA IR M KA ¥4 7E 4 10:00 ~ R4 4:00,
R 18%C +2°C WJF 65% +2%FREs T i [l — BE i 58 i .

FHRAZ Wi i AR 4 v A B2 2 S MR B 27 43 25 ff R 2
24 2013 AFETHRIE IR IZYT T 0 (1) A TR S0
PRI IR % 9 IR 3E B T I B AF T RE R 2 —
BUT<5s5{ S | t <5mm/S5min F[2W TR ; (2) A T I,
SRR BRI IR T IRk N IE B T U B S 3R UL R
— 1 5s<BUT<10s 8% Smm/5min<S [ 1< 10mm/Smin , [F] A}
B A IEDOC R Y o FHPE T2 TR, T IR R AR
P OSDI F143:0~ 12 43 HIEH 513 ~22 43 M2 B T HR ;23 ~
32 4 TR 533 ~ 100 43 8 B THR

Gii12F 40T S SPSS13. 0 i i 2 ik AT 58 112
AEER ST R AR AR fE 25 (o s) Foon . AR FE AR
FART G AN R[] e R R B 2 5 225007, N 2
FLAER FH LSD—¢ K56, 194 B ) A5 SR BRI 18 25 HL R
SEREAR ¢ K5 RS AS RV BE T IR B BE B IS 3B 14
Z L HCR AR R 7 22007, LN £ 1 4R F Dunnett—¢
K, AR S5 T 58 D g OSDI -4 5 Wk B J5 A [ B
[i7) J¢ HU5 2 22 (B AH O 43 B R Spearman AH G404, P<
0.05 WERAGIEE XL,
2R
2.1 LASIK RBFIRBEFREFERFREEMR K
Ji 1.3 .5a THR AW R55M 52.6% (61 IR) .45.7% (53
AR ) AN 41. 4% (48 HR ) , 15 TR AT 35.3% (41 HR) , Hrp
BRPE T HR o 250, (HF i b2 AR sk 0 r R R R TR Y
i B 32 A 4 e, He v LS R e o B 8, RS
S5a ARG la 1929 2.5 £5(16. 7% vs 6.6%) , W3R 1,
2.2 LASIK FABIE&RMIEIRER BEFRAEHS
f ] 5 UCVA i SE ik 22 5 ¥ G ih2% 5 L (P<0. 05,
#2) , RIG#BFE] S UCVA BT ARAT, 2R A5 it 24E X
(tpignrn=1.970, P 1.<0.001 50,0 5 = 1.970, Py, 5. <
0.001; £ 44,.5,=1.970, P .5, <0.001) , SE & F AR, 2
FEGEFE L (100 =1.970, P 1.<0. 0015245 0, =
1.970,P .5, <0.001; £, 5= 1.970, P 5, <0.001),
B J5 4 B5F 7] (5[] F 48 UCVA 1 SE 22 ¥ o2 X
(UCVA: 1, , = 1.970, P, . = 0.667; ¢, . = 1.970,
P, . 5=0.10651, 5 =1.970, Py 5 =0.071; SE:t, ;=
1.970,P,, .. =0.093;1,, . =1.970,P, . =0.073;1, .=
1.970,P,, .. =0.712),

F AR5 450 8] 25 OSDI P43 Sk 22 T/ it 24 3
X (P<0.05,3%2) , KRG 450 mS388E F AR, ZRE 5
TERE L (0= 1.970,P 1 1.<0. 001 52,0, 5, =1.970,
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%2 LASIK FARHTE AR R E &4 MR L 5 xEs
£t AH RJF 1a ARJF 3a AJG Sa F P
UCVA(LogMAR) 0.732+0. 124 0. 058+0. 091 0.025+0. 120 0.042+0. 150 22.35 0.011
SE(D) -4.682+1. 544 —-0.259+0. 121 -0.295+0. 196 -0.306+0. 254 15.53 0.032
OSDI #¥F-43 (43) 10. 003+1. 462 11.416+0. 496 16.495+2. 821 20.252+2. 540 20. 61 0.013
STt (mm/5min) 14.382+6. 241 9.221+4. 610 11.540+8. 322 13.432+4. 206 18. 34 0. 024
BUT(s) 8.402+2. 640 5.242+1.524 6.011+3. 296 6.897+3. 408 17. 89 0. 020
1522 (0s)

&L HOAs 0. 080+0. 035 0. 105+0. 028 0. 141+0. 023 0. 152+0. 052 15. 88 0.034
=3 0.072+0. 030 0. 090+0. 006 0. 102+0. 025 0. 120+0. 056 19.77 0. 026
Bk 0.016+0. 012 0. 052+0. 030 0. 080+0. 020 0.091+0. 032 21.09 0.013
= 0. 057+0. 021 0.074+0. 033 0. 096+0. 040 0. 121+0. 056 18. 17 0.028
1824 (10s)
L HOAs 0. 132+0. 023 0.220+0. 043 0. 310+0. 052 0. 370+0. 069 17.71 0. 022
e 0.093+0. 034 0. 112+0. 025 0. 180+0. 055 0. 196+0. 062 19.91 0.015
Bk 0. 031+0. 006 0. 125+0. 046 0. 179+0. 024 0. 187+0. 031 26.12 0. 002
=NTE 0. 063+0. 022 0.120+0. 019 0. 165+0. 038 0. 189+0. 049 21. 04 0.014

%3 AESafEFRESNAARETREZRERE 0s KIMEMEE LR x*s
152% PR 7 TR IR T TR F P
B HOAs 0. 146+0. 045 0. 150£0. 048 0.161+0. 041 0. 173+0. 050 1. 64 0. 661
>~ 0. 115+0. 048 0. 118+0. 039 0.121+0. 037 0. 124+0. 038 1.98 0.487
Bk 0. 088+0. 028 0.091+0. 033 0. 096+0. 030 0. 102+0. 034 2.90 0.122
= 0. 118+0. 034 0. 122+0. 029 0. 125+0. 031 0. 127+0. 038 2. 11 0.411

P <0.0015 £y, =1.970,P .5, <0.001) , RJF%

H;j‘l‘ﬁjﬂ—ipﬂjﬁ ttﬁ%%ﬁ%if%%X(t““ 3a = 1' 97O’Plars 3a <
0.0015z,,,5,=1.970,P, 5 <0.001;z,, s, =1.970,P; <
0.001),

FARWG &M A S Tt 5 BUT A2 S E S %
B (P<0.05,%2), FARFHLL,STt ARG 1.3a KT
ARG, ZRAGEIFRB(S Tty =1.970, Py 1n<
0. 00152 451 5. = 1. 970, P 5. 5. =0.004) fHARJF 5a 5 AR
P2 RG240 L (05 = 1. 970, P15, =0.175) . [A]
ARHTHH LG, BUT AR5 4B (8] 5538 TR AT, 22 51 Gt
B (10 = 1970, Py <0.0015 24,5 = 1.970,
P <0005, o= 1.970,P .o <0.001) , ARJ5 4t
() 50 T LA 22 S 38 B it B (ST =1.970,
P, ,.=0.009;:, . =1.970,P, . <0.001;t, . =1.970,
P, . =0.030;BUT:¢,, , =1.970,P, , =0.023;:
1.970,P, .. <0.001;z, . =1.970,P, . =0.045),

FAH G208 S BE H S 0s 195 HOAs F145% [ 5
SR 2E I Gt X (P<0.05,% 2) , RJG & I a] 5
Bt H J5 0s 1950 HOAs FI4 B R 22 8| T AT, Z R A%
P2 (3 P<0.001) , AR J5 AS ] s8] 5 8% H IS 0s 198
HOAs AW R 22 W L3, 2 R B it 3 L (¥ P<
0.001) , Hrr Dhsk 22 MU ok 3

FARHG & IHE S5 H G 10s 195 HOAs F14% B 14
ERERERWHGIT¥E X (P<0.05,% 2) , K5 £
HBEHE G 10s FA HOAs FI4E B & 22 m TR, 2 95 F
Giitei i L (H P<0.001) , A5 A[aIEHE S BEH S 10s 79
& HOAs RN PR 22 W HL R, 22 8 it 2- 78 L (33 P<
0.001) , Hiop DIk 25 MU 5ok B 3

FARRG 2] S BE H S 10s B E HOAs Fl4%

la vs 3a

la vs 3a lavs Sa

Wrig 2@ Tht H S 0s, 2R AR L (R 1y, =
1.970, Py, < 0.001, £y, = 1.970, Py, < 0.001, ¢, =
1.970,P,;,,<0.001,2 .y = 1.970, P, =0.034; RJ5 1a:
tuon. = 1. 970, P, <0.001 2, = 1. 970, Py, <0. 001, £, =
1.970,Py,.<0.001, ¢y = 1.970, P, <0. 001; R 5 3a:
thons = 1. 970, P, <0. 001 , £y, = 1. 970, Py,. <0. 001, £, =
1.970,P,,<0. 001, 0 = 1.970, P, <0.001; RJ5 5a:
Luone = 1. 970, P 1, <0. 001,24, = 1. 970, Py, <0. 001, 1,4, =
1.970,Py;,. <0.001, ¢ = 1.970, P, <0.001) , 1 LBk
BN B

2.3LASIK AR5 5a FFFREEMAREETREEZRE
5 0s SREVMI B MR ELL R ARJF Sa, dE TR EEH FIA
TR TR B BF 5 S 0s ZRHUAY B HOAs TS 15 2 1] 22
ST FE X (P>0.05,%3),

2.4 LASIK K5 5a IFFREEMAREETREERE
5 10s KB EM KB ELLE AJ5 5a, BAE TR EE
FASFREE T HR BB 4 B H S 10s ZRBUH B HOAs F14% B
B BRI R A ST B X (P<0.05) (HEET
REFHETIRBEERNSBRENEZR LRITFE XL
(tynon = 1. 988, P sion. = 0. 0785, = 1.988, Py, = 0. 057;
tyr=1.988,P,,,=0.139;1 ., =1.988,P_, , =0.148) I
hEEAEE TIREES S TIETIREE 2590515
SR TR S5 AE THR B L3 00, = 1. 988, P yyon. <
0.001 2y, =1.988, P, <0.001,¢,, =1.988, P, <0. 001,
by =1.988, P, <0.001; 5 TR S5 TR & Lo
Lanon = 1.993, Pyion. <0. 001, 14, = 1.993, Py, <0.001,
tyy=1.993, Py, <0.001 2y, = 1.993, P, <0.001) , WL,
*4,

1009



EFRRRIEE 2019F 68 5F19% 5H6H  hitp://iesijo.cn

FBiE:029-82245172 85263940  EBF{SFH:110.2000@ 163.com

®4 RESaFTREENARARETREED BT 10s RIS MG E LR PED
%2 AET IR RETIR R TR HETIR F P
£ HOAs 0.314+0. 058 0. 3410. 065 0.471+0. 060 0. 5120. 068 19.65 0.021
i 0. 1330. 034 0. 151£0. 045 0.2140. 052 0.2710. 043 27.01 0. 007
PR 0. 0930. 030 0. 1040. 025 0.172+0. 033 0.224+0. 040 18.92 0. 026
=R 0. 128+0. 045 0. 1440. 036 0. 208+0. 035 0. 286+0. 039 19. 34 0. 028

*5 ARiFbaTFREEWAN.OSDI EHEEREGEHNETEEIH
Xk

eIy A B HOAs AE2X AKX A=
UCVA r, -0.25 -0.05 -0.27  -0.05
P 0.08 0.74 0.06 0.72
OSDI ¥4y, 0.48 0.26 0.59 0.12
P 0.02 0.02 0.01 0.04

TE:A:BEH G 10s S5BEH G 0s M4 2206,

2.5 LASIK Rf5 5a FHREHEM 151 OSDI 5 5 HIKEL
HESEMGEEZERNBEXEST A5 Sa THREE
PO B ] S AR B A HOAs 45 iR 22 2255 UCVA AN
I, {H5 0SDI $F4r1EA 6, WL 5,
3itie

LASIK 7] IAT %04 5 2 Oy (F R 3 B P58 o o
HIAR—ERER 4T, — S B F A LASIK AR J5 Z4F B R
WIS E ERIRE IR CETI7/E 8 N o & A N I N
L EBE RS 5a N UCVA REUE® ,SE 85 R m kA
s R R A SE T BE OSDI 43 201 il Fisf [i] 4E
T, 8B B AL T AR S NI, A A
PUXFPELGL? Chalita %517 48 ) LASIK AR J5 53 MR &6 AL
200 HOAs 380, i TR 15 22 o5 B 25 19 46 K
43 JHOAs A5 — /N 43, i A S HIR 350 1% 22 i ik /s I 5
—MAEEUER T LASIK WA 20, AR HOAs 78 3 TR 22
ST A7 L BIAR N (B B A R AR K, TR
AT LA KHRFB A HOAs FLIN K 45 B AR 22 22 18] B 22 55 M1
T RO R R e, HOAs 5800 A B AR 22 | 40 45 f 5 4)
Il ELAR S OO VT A S R A R e A A I 405 e
B 5 o i E A A R Rk I s Rk
PR, 7 R E R 1A AR 7 ' TR R H e . B
EMEA LR ZBHE 6mo WBHTIKE | M ABIF
o, BB HOAs S MR ARG Sa WEESETH =, Uk
W FAR AR R 38 HOAs 380, FL3k Flv i m 09 47 76, i
AN BEAN LA AR BSE A Al B 1 w4028 o DA A B, 78 HT AR 5T R
KB LASIK A J5 TR AW AA S W& , X fl
AR R e B0k YH T 43 0 s i/ | T R BT AR e e
R, MTH SRS 2 M 5 HOAs 25 U0 AH ¢, TH IR B e i 5 &
A 0k S A TR 7 DX Sk A 9 7 VE R 24 O i
A A fel AR A4 25 5 I HOAs 386 K P, FRA T4
I LASIK A S 372 1 HIR 3 55 174 TH IR R e MR R B ] BE 2 AR
HHRE HOAs LA —AEE R A,

R, FATWEE T LASIK FARATE & BEEH G 0s A
10s 14 HOAs , 33 79 A~ B [1] 55 43 590 4% 2 TH RO BN 58 42 1
S i 20, A7 B T B A H B R 2 PR X HOAs B9 R ),
Koh'" & IE % AWt H 5 5s HREB.E HOAs %5 H 5 0s 3
TNy 44% , TEARMEIEH, RATHEEBEH G 10s 28U B

1010

HOAs ## B 5 0s 3914 65% , L Koh HI45 504 25, 7T fig
2 PR R FRATTAG I g 1) ) RS AE SR S A FAR BB E A
DETIREE, R Sa & BEH S 10s 195 HOAs B
HTBE A S 10s 88002 180% , % AR J5 Wt H )5 0s 4 fin 24
143% , RIRJ5 TH RS E N RS 1AL /) HOAs 3 5 5 HOAs
ARG T 80% , Ui B LASIK AR J5 it 1 28 3% 1H I a5
PE TR 2 18 IR HOAs 14 25 iy B2 5 A

Jung %5 N 20 Hr LASEK F AR AT G HOAs #0748, & #1
ETIRMTIREEG: HIG 0s B9G22 % 225, mi T8 &
HWEE G 10s 95 HOAs B 22 Fl = b s 22 ¥ i g 5 F
JEFREE, BRZELRLE N LASIK F1 LASEK
FhFAR I XX ARG HOAs BSR4 22 5 (0 H A58 R
TARE RS, 5268 |, 5 LASIK RJ5 HOAs HE 19 &
B 24T LASEK, Hoh 2z —ffi & LASIK AR J5 TR /9 ™ &
FERE B 5 T LASEK'™  Anfe A58 LASIK RJF Sa
FHR 96 R A 41. 4% , Horp e B HR A F A L 38 7 35 4T
PEm . WATIE TAR)G 5a JETHR B E FAS [ AR B T HR AR
H I HOAs, BIX L6 B35 W H IS 0s FREUY B HOAs Fl45
A% 223576 22 5], il B J5 10s FRELAY B HOAs F14% 1%
ZHUANFE . BB TR HE 5 TR B E A I 2%
S A B IR AR A TR TR ARE, b DIk
Ffeh 3 W] LASIK A J5 2 1 b 8 B T IR 5k i 3
AR LABR 25 4 £ 1Y HOAs 1455 . Oshika 251" & B LASIK
RIGIE 2R, HUE 2 MER2E 0 £ HIREE %
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