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Spherical aberration changes
of eye and anterior surface of

cornea after LASIK
WU Bin,KONG Jun ,ZHANG Jin-Song
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[Abstract] Objective To analyze the spherical
aberration changes of the eye and anterior surface of
cornea for myopia after laser in situ keratomileusis
(LASIK) with OPD-SCAN. Methods Preoperative
and postoperative aberration examinations were per-
formed on 73 eyes of 40 myopia patients, which were
continuously selected and assigned to three different
groups according to the diopter:low diopter,media di-
opter and high diopter. The spherical aberration of
the eye and anterior surface of cornea in 6mm pupil
were computed. Comparison of the spherical aberra-
tion among preoperation,one week after operation and
three months after operation were adopted with one-
way ANOVA. Post Hoc Tests were used to compare ev-
ery two groups of them. Linear correlation was used to
analyze the relationship between the diopter before
the surgery and the spherical aberration after the sur-
gery. t-test was performed to analyze the differences
of the spherical aberration of the eye and anterior sur-
face of cornea between three months after LASIK and
those of preoperation. Results Spherical aberration
of eye and anterior surface of cornea showed signif-
cant differences among preoperation, one week and
three months postoperatively in each group(P<0.01).
The spherical aberration RMS of the eye and anterior
surface of cornea were directly correlated with the di-
opter before the surgery ( P<0.01).The differences of
spherical aberration of eye and anterior surface of cor-
nea between 3 months postoperation and preoperation
in each group were statistically different. Conclusion
LASIK can induce the increasing of spherical aber-
ration of the eye and anterior surface of cornea. And it
has positive correlation with preoperative diopter. The
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spherical aberration of anterior surface of cornea in-
creases more than that of the eye.
[ Rec Adv Ophthalmeol 2008 ;28(1) :49-51,54]
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[X8i17] HH-FRAREABAEA  RBIGEL LM
[BZE] BH # 8 OPD-SCAN & 18 £ 5 M Ak & fo o
AILALER & S F L B As B B 4 A (laser in situ kera-
tomileusis, LASIK) K G AR fo AT A BRK BB EHRE,
FiE EHAREZIH T RBAFATERTRLES
F o0& P B3I ANERLESE, HEE 6 mm Il EBELRP
ABMABRGRBBEME (DS ARART. KE1 A KE3
ARMREEERRRALEGF £ 547, 3 A Post Hoc Tests.
HAFAHEE (D ARNTEAEFRPRKERBRELERA AL
XoM;(3)LRAHBTABTASE I ANARBREHRAN
HENEA R Bs, R K. P.GAZSARKNT . KE
1 AfeREIMALBRAARTABRRGREANFRMAELZL
REFAGRHFEL(P<0.01), RE1APREIANAY
ARFABNTADORBL LN FTREAN S RTRELE(L
HE) 2EHMEL(P<0.01), & . F . HEALBRP AT L
BREINARBBREERANKEQEGLBEZ LB LR
Ao+ FEL(P<0.05), &1 LASIK RE4ARF F R
AR LR EE M FE RTEALE(LME) 224
%, LASIKKREABRF AR T A DO RBR LG MER
BYe, AR ARG RORLEERENEE,
[FREEFHER  2008;28(1) :49-51,54]

H TS F BOE IR A A S BE B8 K (laser in situ
keratomileusis, LASIK ) 7] DA fif it 7% HR 28 35 f) #RHR L
FIiA B R HL R RE S L SR F A [a) R, fn
WM 2% BOG ARE MY, B4 Xk
LASIK AR J5 TR ZEH K, LAERTE R 221 KB &
B . ASBFT R OPD-SCAN I A4 22 130Ky 25 if
MBREEARMN AREEEHBRE, AT 6 mm BILE
2T 4 HR A0 A S i 2% T BR TE R 22 W 2 5 AR EL (root
mean square , RMS) , -8 T 4 HR A LR 28 2R &
B2,

1 AMSHE

1.1 —AEER $EHL 2005 ££ 6 A ZE 2006 £ 10 A
TEFRBEAESY T 1897 H 0 332 LASIK YA Y7 B I HLHR 2
# 40 )73 R, R 17 ~36 5, F-125.52 % . AH(
JB Y6 25 % BR 5 ( spherical equivalent, SE) yi B 5 -
0.40 ~ —8.88 D, ALASSEE M 0 ~ —2.50 D, HRIER
EIREIERE, A S P IR, K RE4A
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21 R, SEE G N -2.25 D +0.87 D( -0.40 ~ -
3.00 D) ;HpEaE 32 IR, FHJENE N -4.54 D =
0.84 D( -3.15~ -5.85D); HEH 20 IR, FH/E
R -7.47D+0.81 D(-6.25~ -8.88 D), Ff
A HHR B £ 5 IFE % 77 (best corrected visual acuity,
BCVA) 7£ 4.8 5L F (FRUEXTEM 1 3R) o THIR AT IR
AE: S S min=10 mm, HEHEREE: =5 s, BB
TCHRER T A 58, TC A BRERRIR R A BP0 , R AL A
FBEHE fioh 8 S AE M A R AR A 8 3 AL A | B A
REHE A R AT 2 A DA b, P HERRER SR AR A

1.2 BE ARiFHaECERRED BRI
# (SL-1E, Topcon, Japan ) | 3F $% fish =C AR Fe 110 & AR
H:(CT280, Topcon, Japan ) /) i L 1 H{ % 0% . BC-
VA )7 JHIK A5 | TH R S a] | R AR R
=T B AT IR R R A L S A R U JRE ) ( UP-1000,
Nidek, Japan) #;# , OPD-SCAN ( optical path differ-
ence scaning system; ARK10000, Nidek, Japan) Ji fij{&
ZT IR A B AT R Z R A R IE I, R R =
TR BRRET B EH R LA, BRAE 3 K,
SETFARE LA LA IAA3MNARERS JE
B, TARRE L A3 AAITKEiBER A,

1.3 &7 TFTARLEREMKRE T #H1T. RHT3 min 5
g+ L' bR R ER ¥ (Aleon, £ [H) R 2 Ko
T iy 4% ¥, FTHOE #A I8 ] ( MK-2000, Nidek , Japan)
ABUF BEAR 2 DI, 01 REEHR ) 5 OR B (e B 00, R 1
130 pm, $KIT IS , 47 HEST FROGDTHI AR (EC-5000,
Nidek ,Japan) , KUJHI EZH#8 6 mm, BN K& $H55
40 Hz, B BK b DTHIBRE A 0. 25 wm, BOLUIH]
SEEE K A R AT, LA B TR 1 06 AR BRI T (M
JB. RGERY ERBHRTEIRY, 1 g - L' HH
AR IR IR A R RAE RN, 10 g - L™ B3R
PR M TR, 1 g - L7 SUF R RERE
A3 dER4 K, E3dEE1K,12dEER,

1.4 MELERSH OPD-SCAN K AiR 2 74
{XETLARI A Zernike ZIA AR 8 B 44 FBHi B 32
RMS {8, 3118 s 6 mm L B2 T 2 A BT
REBR MR 2 RMS {8, XF K BUK) £ 48 H SPSS
1.5 Gt #F 47 0 4, P < 0. 05 B E L,
FHHNARA ARG 1H ARG 3 A RERER 2
R P J7 22534, 3F A Post Hoc Tests 4T PP LL
8o RATECEMARBRE G EZRHELHRT
¥r. ERAABAGIREARS 3 A A BRE B2 5 AR
BRIEGREZENBR K%

2 HR

3 £H BP0 A R TR 1 R AT 5 AR S Bk B 2=
PR 1.2, BRATH, REAARA AS 1 EM
ARJE3 MH2RREBRE RMS(F =8.524, P <

0.01) FNfAHERT R EERE R 32 RMS(F =11.646,P <
0.01) 2 ERALHIUFE IR EHAARN ARG 1
JARMASS 3 A 2IRBRE§ 2 RMS(F =5.928,P <
0.01) M R R mFR 2 RMS(F =21.382,P <
0.0) B ERAFIUER I HEANARAT A
Ja 1 FFIARSE 3 4~ A 2IRERE& 22 RMS(F =9. 803,
P<0.01) fiMA BRI R BRI 2 RMS(F =32. 116,
P<0.0) R EERARIUFE L K. PEAR
ARG 1 ARG 3 A F 2 B0 A B 0 3R 1 4R 22
RMS {ERI At LA aY M EaARA AL
BmE T B ES

F1 2RARIFERSKEEHE RMS LLE

Table 1 Spherical aberration of the eye before and
after LASIK in each group

(x +s,pm)

Postoperative

Group Preoperative [ week 3 months

Low 0.103 £0.653 0.216 +0.116 " 0.218 £0.120*
Moderate 0. 135 +0.929 0.229 +0.157"* 0.240+0.142"
High 0.127 +0.065 0.302 £0.174" 0.302 +0.168 *

Note ; Compared with preoperation, * P <0.05

x2 AEREARTSREHKEEE RMS LR
Table 2 Spherical aberration of anterior surface of
cornea before and after LASIK in each group

(x £5,um)
Group Preoperative Postoperative
1 week 3 months
Low 0.235 +£0.983 0.383 +0.163* 0.427 £0.135°
Moderate  0.248 +0.109 0.432 1£0.158"* 0.460 0. 149 *
High 0.199 £0.092 0.641 £0.276* 0.621 +0.178*

Note ; Compared with preoperation, * P <0.05

AJa 1 EFIAE 3 A A 2 IR B R T
BRI R 22 RMS 5 HifJE DG BE (e XHE) AR A
K1, B ARE ARG 3 A 2R
FfRE A 2R A BR TR 22 RMS 9.5 AR i 8 6 B (48 %
{H) BIEAHX(P <0.01),

= 0.8 —e— 1 week total (I-0.300, P<0.0D)

= 1 week corne a(r=0.475, P<0.01)

5 =3 1(r=0.317, P<0.01)
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Figure 1 Correlation between spherical aberration RMS of the eye
and anterior surface of cornea at 1 week and 3 months after LASIK
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RS 2%
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HERHAGI 2 E (P <0.05) , It LAA AL T
x3 AREWMKEANMERABEINMASRWRER
Z RMS WX ELER

Table 3  Differences of ocular and corneal RMS
between 3 months after LASIK and before LLASIK

(x +5,um)
Group Comneal change  Total change t P
Low 0.191 +0.130 0.115 +£0.113 2.137 <0.05

Moderate 0.211 £0.146  0.104 +0.095 3.359 <0.01
High 0.422+0.171 0.175+0.149 7.775 <0.01

3 itig

BATR 27T R 2 B Al Zemike £ EK X,
th Zemike IR, AI X I AT R 22 #E 47T 2 B AT T
BAFH. —Hrf B F R R 2, vT LU BRAE
BEIE, ZH L L RAENER E, Tk ARNSER
IE. BB EMNEKERITREN. ATREH
i) OPD-SCAN I8 25 47 Hr{X , /& —Ff LA Scheiner-
Sminov B Ay FE Al 19 — b 2 W0 X I BT 2= 4 AT,
B AT AR B 4R B i A 450 25 F0 Ay I TR T, AR 0 A e
B BT A AT R AR 2L

A SCHkRE Y LASIK RJE B R 254 B8
I, SR LASE = B B9 25 A0S DU [ A BR T R 253 0k
F; Moreno-Barriuso 4 §}i4,6.5 mm BILERTF,
BEABREHE KL £33 mm @ELERT, K
L7445 BUREMRERE B . AHRERE
B, 7€ 6 mm i fL H T LASIK A5 2R A A BAT
FEPERTE R ZE A B E R AT, Moreno-Barriuso
&2\ LASIK AR J5 f i fo 3R Bk v R R ARG 16 25
MEMERZ —, EWFMAEZIEREN, ALK
il RN T b e g 2R X AT DARME IE R IR A ER T AR
=, MEATFRE RO R L B, EEY
iR 3R WA B OLER AT, B F ARG
HRBEA L ALE, XU FEEAGREY
KL AEVIES BV HI X3S FAL, R TT kA8 R 5T,
BfeE B AR 22 1, R HR R BRI

AL E B 6 mm @EfLEHR T ARG KRG
%2 K/NSARATEE (LX) 2 IEAHX, Schwieg-
erling 2 1 R RTE LY SER AR 2 M M X, R
A G B SR FE AR AE 28 FHE AR
ERE ARG SRR ZE N FEW IR E, FTE
BRI 1522 FEFF 1E A4 JE Y B 508 K (BRI HI R BE IR )
TisEIN . aEH 5A ST 4E RA—3

4 R, Pallikaris %19 %t 15 FE 8 # H
% T RN AR ZAER, ARG 2 MHRKE
BRI, BE S AEEA IEHF LB BRENR
LRI B, U H R A R B AR 1R 22
25 AT, 00 B R IR R R e AR S A
BHHEE., {8 Zadok %) A Nidek MK-2000 £ % £

JEL T R B 1 BB S R AR 1 B AR 4
REMRZEE M B RMS 5RFTH L E R XS it2%
2 X, Porter 2" 4t 34 A Hansatome 5% & £ & 71 4
YE BT MG 2 A, B Zywave RT3 4 HRER
TR 22 Y S 38 348, T S 3 A R T R 25 A 3 2 o
BOCUIEIS IR, T4 T R A S 1E

BNMRAOBHBREEEAMABENRE . AES
KEMIRA 3 NMETEB . AMRGERER,BR6
mm ELERTARTREMNSBRERE 3 AHHA
AJE 1 FARERE R 2 RSB43 B AR
KEMERASE 3 4 H 5AREIERE R 20 EHZ
LR, HARTREMAEI 8 £, LASIK Rf5
AL B AT R S AR A MRS LHA
¥, LASIK RJG B i b Bz i) 2 5 40 i HE 5|
AN AR B, X R BUEAEARE 1A H B & B
2.3 MABER.6 MHKEIER ., @FREIA
R P F R TR S 2 R, ~3 4 A
®E, UEEEHRRE, Wb, EFEENERILE
1, AR BRI 1 e, RS HIKR
FrE w2 B R A A, RS 3 AN A
PN T 5k, 40 TR K S IE . Marcos &0 42
H , LASIK i fRFFIE ARG 2 HR B B 15 25 F0 A R s 43
EEA DM, BB AR, #RIAT LASIK FAR
MR FERT RIS BN RGET B FERHMA
FERTRERZALG R, BEH L R BE 85 Tl
HAIMWGERESAMRMER -8 AERTREREB
Z A RER R T B, B A BE RE IR
ARG ET. BTAREABEITRE 2R
R 2 A3, i AR R RUR
ANIRMHR R ERARREN, RERMNAEE
FHFARZIE R A BB /NERET {8 N RS R R 22 A
53 (A1 3E HAE FIXT TARBCRAIA B A

SR RE RS R LI T £ RE AR S5 1 A BB, FF
HBR I FAR AR AT A G ROR 8 , T E A
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