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Abstract

¢ AIM: To compare higher order aberrations (HOA) and
their changes after surface and stromal ablation surgeries.
¢ METHODS:: This prospective study included 200 eyes of
100 patients who sought for refractive surgery; 50 patients
(100 eyes) received laser in situkeratomileusis ( LASIK)
and 50 patients (100 eyes) received advanced surface
ablation ( ASA). Spherical equivalent ( SE) of LASIK
group ranged from -1.25 to 9.25(-5.75+1.74) D, SE of
ASA group 2 ~-9.25(-5.42 £ 1.81)D. Uncorrected visual
acuity ( UCVA), best spectacle-corrected visual acuity
(BSCVA), spherical and cylindrical diopter, SE, and
wavefront aberrations were recorded pre-ablation, 1
month, 3 and 6 months post-ablation.

e RESULTS: Changes of C7, C12, RMS3-6 and RMSh
positively correlated with changes of spherical, cylindrical
diopter and SE. C7, RMS3, RMS6 and RMSh of ASA
group were smaller compared with LASIK group at 1°

month post-operation; C7 and C14 of ASA were also
smaller at 3™ month post-operation, while C12 of LASIK
was smaller; only C14 of ASA was smaller than LASIK at
6™ month post-operation. Compared with LASIK group,
changes of RMS3, RMS5, RMS6 and RMSh in ASA group
were smaller at 1% month post-operation; changes of
RMS6 in ASA was smaller at 3 months post-operation;
changes of RMS3, RMS6 and RMSh in ASA were smaller
at 6™ month post-operation.

e CONCLUSION:; Increase of HOA positively correlate with
changes of SE and spherical diopter. Both HOA and its
increase in ASA group are smaller when compare with
LASIK group, which maintain until 6 months post-operation.
e KEYWORDS . myopia;laser in situkeratomileusis; laser
epithelial keratomileusis; epipolis laser in situ ker-
atomileusis; wavefront aberration
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Fik ATHES T BOCIRTT AT AR 23 100 61 200 AR, H:
H252 LASIK FAR 50 41 100 R , 225 R RIZF AR (ASA)
50 11 100 AR, LASIK FARUARFTEHERGL (SE) H-1.25 ~
9.25(F4-5.75 £1.74) D, ASA FARAARH] SE K2 ~
9.25 (F¥5.42 +1.81)D, RuTKLARJE 1,3,6mo Ki4r
BRABAE S (UCVA) e fEHF IER S5 ( BSCVA ) (BRE% K kB2
FERC SE VAR RTIR 2245
££8.C7,C12,RMS3,RMS4 , RMS5 , RMS6 F1 RMSh #7254k
(X FIER BT 1 A8 AR AR | SE 78 b 18 4 X (B I 3% 1E A 5%
ARJG Imo, ASA 2l C7 45Xl . RMSh, RMS3 Il RMS6 3 i
F/NT LASIK 4 ; R J5 3mo B, ASA 2H C7 F1 C14 & # /)
F LASIK 41, LASIK 41 C12 i % /N F ASA 41; KJ5 6mo
F, ASA 14 C14 B E T LASIK 41, ARJ5 1mo i, ASA
ZH RMS3, RMS5, RMS6 F1 RMSh £ 75 1k i ¥ 5. & /N T
LASIK 4, R 5 3mo B}, ASA 41 RMS6 54k {i B & /N T
LASIK 41, K5 6mo i}, ASA £ RMS3 ,RMS6 F1 RMSh fit75
A 525 /N T LASIK 41,

S0 RPME I KRR SRR & SE i fLFR B A
Ko ASA AR5 = B 15 22 S B KRR B 34 /T LASIK
A, RSG5 6mo I L 22 AT B3

SRABIA T 5 W IO IEA A S AR HE A THOE
BT T A 5 SR £ JIBE ) o 7 O TS o 5 i
AR PR 22
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03lE
PTG 22 15 72 7 R — T F B2 A A5 T AN 24K
T3 BOE G T AR B & TR AE X I A5 22 i AR o
FNFE RN, 1990 AT H LAY 4> F IO IR A i s
A (laser in situkeratomileusis, LASIK) H1 T H AR J5 #1771 %
S JECRSTE IR RS A A IO A
R YT HI A ( photorefractive keratectomy, PRK) i i -4 H
Al H IR AR IE M F AR %, W Fiot B
T FA R EEEEAR (laser epithelial keratomileusis , LASEK ) Fl{#%Y
FARRTTHESyF PO A B SRR (epipolis laser in situker-
atomileusis , Epi-LASIK ) /2 it JLAF i 0 3 24 A B 6 )2 F
7R (advanced surface ablation, ASA) , 5 LASIK H B34
i R I %) 7RSSR AN T) , 3 70 3R 2 S Y6 T A B i
JRANALZE S A BERT 2 8 wIVEAS B A E R, R
AR B 2 AL YR T R BRGSO B
Xof A AT A I p 23R 2 B g P A [0 A I g XL
BT IR TR A AL R R R IR REF AR
H3E HF LASIK AR H B A 5 I A0 585 i O B )5
11 T B IR F AR ™ T4 TR YT
A BRI 5 255 SR AL R E TR TR AR
JER A", H I LASEK F1 Epi-LASIK 7E I PR | 3% ¥ 32 5]
JZ AR R o JEAEXT ASA A LASIK Iifi AR5 i
T JEA S 2 T LASEK Fl Epi-LASIK B #1142
S A7 M DL R nT O M, (H 2 X e ASA [R] R
LASIK B § 2228 (s S K 55 1 R 2 0L, OF B F
FKEBAT ARG M A G R EE, 5752 3mo H
% 6mo MHLL EA BB EREN WA B E IR T K
WIBE T X FAIE 5T DA PEA G i T AR 2 A6k w2 B 5 2 5% T (1)
St BRI —PRR, FR AN ASA FI LASIK ARJ5 3 ,6mo B
152 AT AT LA, LAE— 0 B A [R) TR 7 X%
ARG ASE T A, [ 25 A WIS TR N IR e %
ARA LA MEALTF AT e R AR
1 X EMFE
1.1 3% Bt 2007-08/2008-05 174> T-HOGIEYF I
AR 855 100 451 200 AR, 55 38 1] 76 HR , 2 62 4] 124 HR ,4F: i
18 ~40 (“F1728.6 +6.3) %, LASIK F7R 50 4] 100 HR,
ASA 83 50 i 100 B, Forf 47 LASEK & 28 #i] 56 iR, 17
Epi-LASIK % 22 5] 44 R, LASIK T A 4 A w25 &k ok 45
B (SE) ~-1.25 ~9.25(F4#4-5.75 £1.74) D, ASA FAR4
ARHGSE J-2 ~9.25(F44-5.42 +1.81) D, 4L A i SE
ZEF TG FRE X (P =0.184) , LASIK T AR i e R =
Uit ) £ T A BN [R) TR O 20 38 L B 4 ik
LS I A B RIS A A 25 R R
ARANEFETARIT, FARIE LASIK A Hb £ 5 5 R J5 1
> 280 wm , X T A MR BRAE BT A | DL RO R AR R
AR5 B ) e AN Y (A g Bl = B a e =
R, A ANEBEHFEERTFRIRE(ERLD)
1.2 3% flif] WaveLight Allegretto ( JE L HH42 % ) 431
WOCIRIT AT AR . WHLTAR IS R m
K17 LASEK, Epi-LASIK 5% LASIK FAR, MR EH 1 E
L AR BT O B O U IR S R OGTR YT
X 6 ~6.5mm, it JEX 8.5 ~9mm, 1T LASIK % A J5 {5
WK (Z AR + HLFE KL ) qid, 10 ~ 14d, 1T LASEK
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1 Epi-LASIK # A5 14265k qid, 10 ~ 14d, 2 J5 2 H]
5¢/L X qid, 14d, J5HCH tid H-ZH0E R H E ARG 3mo
A, ARJG 7 ~10d K28 A B R oK i @A A Bl
W ATV A R i B, 25 UL A S b R A7 AE M TR RE /N A
KPR I AER 24h DL EUBESY BT A B R4 T AR
KARJE 1,3 ,6mo HHUAG A IFiL sRAHSC TR, Hodh 5905 i
B2 O 1) N A 40 35 BEIR AT 77 (uncorrected visual acuity,
UCVA) FfE8F IEA ST (best spectacle corrected visual acuity,
BSCVA) | Bk 8% M #F 8% B 0. 55 20 BR 5% [ ( spherical
equivalent, SE ) DA F ¥ {14 2 ( wavefront aberration, WA) .
PERTAZ 22 1 D0 5 R FH PR E WaveLight 22 &) 4 7= 1)
WaveLight Allegretto [ ¥ ¢ 7 1% 22 AL, H &% i1 3 F
Tscherning TAERIE , Kot 777k H 5g/L B 7 FEmk 1< Bl
HR VR HLEE 1 YK, 20min JEEFLE A2 > 7. Omm BF7E[R— R %=
WEE MTIE AR R A A kA A — AR, R
AR EE S KA 5 UK, J5c i 8 88 D s 3 P 0 5 e AR v i
i/ RBEFEREE A s e 4 MRPMG 22 5 e 56k iR 22
/N E MG 2= ETE A 5 (root meansquare, RMS) {H T
YRR | AR T8, 4 WaveLight 3711
1§ AR PR FL B 6. Omm , FFi0 5 M 2 22 19
RMS {E(RMSh) .55 3,4,5 F1 6 Fr{% 2% %) RMS {i (RMS3 ~
RMS6) LA K2RiT 2 ~4 B 12 T Zernike 2270120 22 BUH (€3 ~
C14,80 2-2/2 ~74/4) ,

it 243 M Ad ] SPSS 15. 0 B 40 AT i R M 52
T AT REAR ¢ K5 FCXTREAS ¢ XG5 | Pearson AHIC 404
— etk 08T, P <0.05 WA G H %2 X,
2R
2.1 BMEBEXTEE 8 1,3,6mo I C7,CI2, C14 4a%F {1
YO i 35 o R R RS, 29 RBTH 7 ~ 8 £%5; RMSh &
3,4,5,6 % B4 22 RMS (HI9H 8.3 (P <0.01) KT AHY,
ZINARETHY 3 £ ARG C6,C8,Co tfE HhLu st [a] 5 AR
MAREES, HEARE 1 F3mo,3 Al 6mo Z I8 AY15 2
K RMS {H A BN BT B3 225  HICMER k(£ 2) ,
22REEMBESHKEEEHENXE A5 1,3,
6mo I} C4,C7,RMS3, RMSS H1 RMSh /1975 1k {1 4 FllBR 55
JEEAS AV A AN 5 35 B 5 3% 1E A 265 TR, 3 1 6mo B C12 Al
RMS4 (1) 748 1 {i F1 BR 55 8 A8 b (i A 2 35 1E AH G (P <
0.01) ., HBEEEAMEAEUA C5 ML B2 EARSE (P <
0.01) , 5 H A4 AR &M JCHA B ALAEE, 1,3,6mo Af C4,
C7,C12,RMS3,RMS5 F11 RMSh #4725 1k (8 34 Fl SE 7% k{8
Wk 5 35 Bl 3 A O s A6 5B 4 I [A] A5, RMS4 Fl1 RMS6 (178
FEAE A SE ARk B Al i 25l g B EA DG (2 3) .
2.3 ARRFARAXMAREIT L L r A K56, R
J5 1,3 ,6mo I} ASA 205 LASIK 2HBRA4% 1 $ots b v A
BEMEZES . ARG Imo I, ASA 20 C7 )4 % . RMSh,
RMS3 F1 RMS6 {2 2 (P < 0. 05) /M T LASIK 4 ; R )5
3mo A ASA 41 C7 Hy4EXf A . C14 F1 RMS6 AU{E 10 T
LASIK 4H ,{H LASIK 41 C12 {5 @& /NT ASA 41 (P <0.05) ;
ARJ5 6mo B ASA 41 C14 fU{E B E/NF LASIK 41 (P <0.05,
F4) B HEIZER | ASA 4T LASIK 41 b5 22 10 50k
b ARG 3l 6mo Bf ASA ZH %) RMSh {E34/M T LASIK 4H ,
X2 R E2Z S, RJF Imo Bf, ASA 41 RMSh Al
RMS3 FZ8fbAE# S 25 (P < 0.01) /N T LASIK 41, ASA 41
C5,RMS5 Fl1 RMS6 B2 fL A8 2 3 (P < 0. 05) /T LASIK
2H, ARJ5 3mo BF,ASA 41 C5 IS AL 2 2 /N T LASIK
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F1 EMREBEFAEER

A= s/ M ~ KA x £ p
ARATERGEEE(D) ASA 9.0~0.0 5.0%2.0

LASIK 9.2~-1.0 5.6+1.8 0. 144
ARHTHEEEE(D) ASA 5.5~0.5 0.7+1.0

LASIK 2.5~0.0 0.6+0.6 0.408
RGBT ER(D) ASA 9.2~2.0 5.4x1.8

LASIK 9.2~-1.2 5.9x+1.8 0. 186
AR AL IE ASA 0.9~1.2 1.1+0.1

LASIK 0.9~1.2 1.1£0.1 0165
ARAGHR & (mmHg) ASA 9.1~18.0 14.2£2.2

LASIK 12.0~23.0 15.9£2.2 0-000
®2 RAEBRESNRUREEMEBENE x xS

AHi I mo 3mo 6mo

C3 0.009 £0.272  -0.000+0.355  -0.017 £0.320  -0.021 +0.250
c4 4.352£1.034  0.387 +0.481"  0.623 +0.501"  0.825+0.421"
c5 0.326 +0.472  -0.006 £0.474"  -0.043 £0.389"  -0.018 +0.444"
6 0.053+0.124  0.006+0.295  -0.036 £0.216  -0.004 +0. 174"
c7 0.037 +0.152  -0.275 +£0.303"  -0.296 +0.344">  -0.224 +0.328"
c8 0.027 £0.097 0.073+0.356  0.129 +0.384"  0.129 +0.373"
Q9 0.015+0.107  -0.057 £0.239"  -0.049 £0.185"  -0.025 +0.142
C10 0.004 +0.068  -0.005+0.189  -0.009 £0.121  -0.042 +0. 142
Cl1 0.003+0.049  -0.022+0.126  -0.012£0.104  -0.001 +0.079
C12 0.034+0.088  0.268 £0.129"  0.259 +0.106"  0.261 +0. 108"
C13 ©0.000+0.059  0.006+0.115  -0.001 £0.119  0.002 £0.099
Cl4 0.005+0.070  0.037 £0.148"  0.046 £0.098"  0.064 +0. 143"
RMSh 0.181 £0.065  0.466 £0.192">  0.445 £0.175>  0.424 +0. 142"
RMS3 0.135+0.066  0.351 £0.183"  0.358 £0.179"  0.325 +0. 147"
RMS4 0.087 +0.036  0.239 +0.104">  0.212 £0.075>  0.220 +0.081"
RMS5 0.051 £0.025  0.119 £0.066"  0.094 £0.048">  0.092 +0.045"
RMS6 0.042 0.000 0.087 +0.055"  0.076 £0.038"  0.073 +0.044"

“P<0.05,'P<0.01,
£33 BETHERKENMHRREYREEHTHENHEXMNE

BREE AL FEBE B2 AL GRERE
Imo 3mo 6mo 1mo 3mo 6mo 1mo 3mo 6mo
D-C3 0.001 -0.099 0.136 -0.014 0.052 -0.424> -0.004 -0.088 0.033
D-C4 0.920" -0.923" 0.896" -0.174 -0.131 -0.222 -0.928" -0.949> .0.944"
D-C5 0.078 -0.020 0.269" 0.373" 0.578" 0.538" 0.159 0.100 0.397"
D-C6 0.670  0.290 -0.332> 0.293> 0.099 0.459" 0.130 -0.008 -0.219
D-C7 0.262° -0.353> 0.482® -0.171 0.056 0.351®> -0.292" -0.341" -0.394°
D-C8 0.043 0.109 0.032 0.069 -0.115 -0.037 0.057 0.084 0.023
D-C9 0.049 -0.096 0.231 -0.216* -0.090 -0.491> -0.096 -0.115 0.112
D-C10 0.005 0.113 -0.065 0.051 0.053 -0.095 0.016 0.124 -0.087
D-CI1 0.089 0.171 0.040 -0.025 -0.099 0.099 -0.092 -0.191* 0.064
D-CI2 0.177 0.525> 0.480" 0.182 -0.030 -0.264* 0.212* 0.518"> 0.414"
D-CI3 0.033 0.017 -0.051 -0.199 -0.167 0.049 -0.013 -0.018 -0.039
D-Cl4 0.068 0.006 0.196 0.229* -0.143 0.183  0.117 -0.023 0.239
D-RMSh  0.404" 0.432" 0.615> 0.333" -0.013 -0.448" 0.465" 0.428" 0.503"
D-RMS3  0.391" 0.391" 0.532" 0.338" 0.024 -0.453" 0.454" 0.396" 0.419"
D-RMS4  0.146 0.320> 0.528" 0.186 -0.110 -0.327> 0.182 0.297° 0.446"
D-RMS5  0.406" 0.336" 0.432" 0.180 -0.139 -0.126 0.432" 0.306" 0.399"
D-RMS6  0.232" 0.190 0.490" 0.420 -0.220" -0.860 0.234* 0.144 0.466"

“P<0.05,"P<0.01,
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£ 4 RFASA AL LASIK BIEELLE xts %5 RIFASAAS LASIK AGEHTLE xX£sSs
AR 1mo 3mo 6mo AR 1mo 3mo 6mo
C3 ASA 0.046 £0.186 -0.049 £0.205 -0.021 £0.216 D-C3 ASA -0.069 £0.280 -0.108 +£0.261 -0.288 +1.054
LASIK 0.019 £0.405 -0.008 £0.348 -0.020 +0.268 LASIK  0.014 £0.475 -0.003 £0.402 -0.072 +0.373
Cc4 ASA 0.305 +£0.456 0.783 £0.474  0.867 +0.406 D-C4 ASA -3.848 £1.188 -3.356 +1.067* -3.121 £1.032
LASIK 0.421 £0.491 0.577 £0.502  0.805 £0.432 LASIK 4.012 +1.187 -3.886 +1.096* -3.688 +1.127
C5 ASA 0.048 £0.338 0.099 £0.358 -0.204 £0.597 D-C5 ASA 0.115 £0.568* 0.058 £0.356" 0.237 +0.373*
LASIK 0.011 £0.520 -0.027 £0.398 0.073 +0.318 LASIK  0.404 £0.589* 0.418 £0.496" 0.559 +0.472"
C6 ASA 0.023 £0.177 0.071 £0.168 -0.027 + 0.150 D-C6 ASA 0.008 £0.219 -0.013 £0.151 0.064 +0.246
LASIK 0.017 £0.332 0.025 +0.228 0.008 £0. 185 LASIK  0.079 £0.325 0.029 £0.219 0.043 +0.165
Cc7 ASA 0.169 +0.284* 0.185 +0.185* -0.187 +0.292 D-C7 ASA -0.229 £0.319 -0.271 £0.267 -0.179 £0.369
LASIK  -0.317 £0.303* -0.329 0.373* -0.241 £0.348 LASIK -0.345 £0.341 -0.356 +0.382 -0.239 +0.332
C8 ASA 0.101 £0.313 0.174 £0.443  0.126 £0.408 D-C8 ASA 0.095 £0.322 0.162 +0.474 0.144 +0.429
LASIK 0.062 £0.373 0.116 £0.367 0.131 £0.359 LASIK  0.027 £0.407 0.084 £0.391 0.100 +0.354
c9 ASA 0.061 £0.191 -0.019+£0.189 -0.048 £0.117 D-C9 ASA -0.094 £0.177 -0.062 £0.172 -0.160 +0.356*
LASIK  0.055 +0.258 0.058 +0.183 -0.014 +0.153 LASIK -0.062 +0.237 -0.064 +0.189 -0.006 +0.151*
C10 ASA -0.025+£0.109 -0.011 £0.107 -0.047 £0.104 D-C10 ASA -0.014 £0.134 0.005 +£0.118 -0.038 £0.134
LASIK 0.004 £0.215 -0.008 £0.126 -0.039 +0. 158 LASIK  0.005 £0.216 -0.005 +0.139 -0.029 +0. 145
Cl11 ASA 0.019+£0.109 -0.012+0.073 -0.005 £0.073 D-C11 ASA -0.007 £0.119 -0.005 £0.069  0.002 +0.090
LASIK -0.023 £0.132 -0.012+0.112 0.001 £0.083 LASIK -0.023 +£0.137 -0.012 £0.127 -0.002 +0.086
C12 ASA 0.272 £0.137  0.299 +0.085* 0.272 £0.114 D-C12 ASA 0.236 £0.124 0.272 +0.110 0.245 +0.129
LASIK 0.267 +0.127  0.248 0.109* 0.255 £0.105 LASIK  0.234 £0.137 0.219 £0.127 0.208 +0. 101
C13 ASA 0.001 £0.091 0.030+0.111  0.027 +0.082 D-C13 ASA 0.009 £0.103  0.029 £0.109 0.039 +£0.093
LASIK 0.008 £0.125 -0.011 +£0.119 -0.010 £0. 105 LASIK  0.006 +£0.127 -0.008 £0.133 -0.009 +0.123
Cl4 ASA 0.005 +£0.094 0.01 £0.092* 0.008 +0.138* D-C14 ASA 0.023 £0.138 0.033 £0.095 0.055 +0.184
LASIK 0.049 £0.164  0.057 £0.098* 0.092 +0.139* LASIK  0.049 £0.173 0.059 £0.109 0.101 +0.148
RMSh ASA 0.393 +0.134* 0.411 +£0.156 0.413 £0.123 D-RMSh ASA 0.197 +0.152> 0.218 +0.174  0.161 +0.225*
LASIK 0.495 +0.205* 0.455 +0.18 0.429 £0.152 LASIK  0.321 +0.206" 0.277 +0.187  0.259 +0. 144*
RMS3 ASA 0.285 +0.136" 0.312+0.171 0.316 £0.130 D-RMS3 ASA 0.134 +0.161> 0.155+0.179  0.109 +0.236"
LASIK 0.378 £0.194* 0.371 £0.18 0.329 £0. 156 LASIK  0.249 +0.198" 0.239 +0.193  0.208 +0. 145"
RMS4 ASA 0.214 £0.092 0.226 +£0.063  0.219 £0.068 D-RMS4 ASA 0.126 £0.095 0.147 £0.075 0.120 +0.068
LASIK 0.248 +0.107 0.208 +£0.078  0.221 £0.087 LASIK  0.162 +£0.102 0.120 £0.079 0.131 +£0.084
RMS5 ASA 0.101 £0.048 0.084 £0.043  0.088 +0.052 D-RMS5 ASA 0.045 £0.055* 0.032+0.051 0.011 £0.084
LASIK 0.127 £0.071  0.097 £0.049  0.095 +0.041 LASIK  0.077 £0.072* 0.047 £0.051 0.043 £0.045
RMS6 ASA 0.069 +0.035* 0.059 +0.026* 0.069 +0.047 D-RMS6 ASA 0.024 £0.049* 0.017 £0.038* 0.008 +0.039*
LASIK  0.095 +£0.059* 0.081 £0.039* 0.076 +0.043 LASIK  0.054 £0.057* 0.038 £0.044* 0.036 £0.046*

“P<0.05,"P <0.01,

(P <0.01);ASA 41 C4 F1 RMS6 19728 {8 W & /N T
LASIK 4H(P <0.05) ., ARJ5 6mo i}, ASA #1 C5, RMSh I
RMS3 Fl RMS6 250 AR 2.3 /N T LASIK 41 . CO A= fh A
WERT LASIK 41, HAMEWAR LR E2ZR, BKE
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