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Abstract

e AIM: To investigate the early changes of corneal
higher-order aberrations (HOAs) of the anterior surface,
posterior surface, and total cornea after femtosecond
laser-assisted in situ keratomileusis (FS-LASIK) in mild
to moderate myopic and high myopic patients.

e METHODS: This retrospective study included 129
patients (129 eyes) underwent FS - LASIK surgery from
December 2018 to December 2019. Treated eyes were
divided into two groups, according to the preoperative
spherical equivalent ( SE):. mild to moderate myopic
group (< - 6.0D, 76 eyes) and high myopic group
(=-6.0D, 53 eyes). Corneal HOAs of the anterior surface,
posterior surface, and total cornea were measured by
Pentacam anterior segment analysis system
preoperatively and 6mo postoperatively.
e RESULTS: The tHOAs, spherical
horizontal coma of the anterior surface and total cornea,
significantly increased in both groups 6mo postoperatively
(all P<0.01). And more tHOAs, spherical aberrations and

horizontal coma of the anterior surface and total cornea

aberrations and

were induced in high myopic group than mild to moderate
myopic group postoperatively (all P<0.01). The horizontal
coma of the posterior surface, significantly increased in
both groups 6mo after operation (all P<0.01). And more
horizontal coma of the posterior surface were induced in
high myopic group than mild to moderate myopic group
postoperatively ( P<0.01). Changes in anterior surface and
total corneal tHOAs, spherical aberrations and horizontal
coma were related to the SE (all P<0.01).

e CONCLUSION: Anterior and total tHOAs,
spherical aberrations and horizontal coma, significantly
increased after FS-LASIK, and aberration changes were
related to SE. Whereas posterior corneal HOAs remained
stable except horizontal coma. The long - term effect
should be investigated in the future.

corneal



Int Eye Sci, Vol.21, No.5 May 2021 http.//ies.ijo.cn
Tel :029-82245172 85263940 Email . 1JO.2000 @ 163.com

o KEYWORDS: femtosecond laser - assisted in situ

keratomileusis; higher - order aberrations; mild to

moderate myopic; high myopic; posterior cornea

Citation:Ren YL, Shi CS, Jiang B. Early changes of the corneal
higher— order aberrations after femtosecond laser — assisted in situ
keratomileusis for different degrees of myopia. Guoji Yanke Zazhi( Int

Eye Sci) 2021;21(5) :796-799

035l5F

AR R A el Sl W VAl N
(femtosecond laser — assisted in situ keratomileusis, FS —
LASIK) P HAT B AF 02 4t A3 R0 s v, 32 31 T
kAR 22U IR A TR BLE BON A R E D TR 1 2
Uito FS—LASIK AR J5 48 K ZHUEE AT LIARAS BN B
I3 AR IEARMME 22, S @ A R 5] AT R
BB 2E B I BAZ G G SR T B AR L R i
MR LIRS FS—LASIK A J5 A 5 B4 22 i ot £
A0 2 2 A o Bl T 2 TR 1 AR 22 O AR AR A
J 21 G 22 ) AR AR e iR GE T AR S AR [
FREE IR AL FS—LASIK A J5 i BT J5 2% 0 A 1R £ i
1R B 2 1 R AR (LA TR
1 XA %
1.1 3+ & B HL %k B 2018 - 12/2019 — 12 7E & Be 17
FS-LASIKF-A 193 40 £ 2 129 151 129 AR 34T [0 Jo5i 44 i 1)
WFE . AIAFRAE . (1) 4R 18~39 % (2) AR Yo A
3£ -10. 00D, 3 2a WK E1/N T +0. 5D (3) 5% 8 4% P £
LA B 2wk DL R AR IR BT 4wk LA L5 (4) FF 5 FS-
LASIK FARFENE, HEBRARME: (1) BEA AT HE SR 0 L an i
JGHR R 2 IR A8 S A I RS 5 (2) A AR I = B ke 55 0 )
MRS SRR C TR L (3) A 42 B S PP B
BRI ; (4) WiFLo B TR Lot AR Al 3ok i
J& (SE) 7 iz i B E 4H (SE<—6. 00D) 76 1 76 HR Fl 5
FEITMA (SE=—-6.00D) 53 il 53 B, 7 2 B8 1 1) AR
W A TR A PR JEEE P34 £ R i 0 S B2k Bk} LB A
X RTCG 2 L (¥ P>0.05) , R SE BREE % S A
Giit2E B X (¥ P<0.01) , WL 1, AW 58 294 (Bh /R %
EEF),GARERERE A SFHEL, BEKHEE
FEFEAr T PRI 25 SRS B 175 B 2 B F R 0 1 I
P VN
1.2 /7%
1.2.1 FRAZE A BE YT FS-LASIK Riiti s, F
AREAEH F 45 FE & W EIMTER, RErhmmsE KRR
ARG , R ZIEMER LDV KRMEOE 2 48 HI4E A B,
JIECE A5 35 46 F 00, I A A K /N A 8. Omm, JE BE Ry
110pm ;>R SCHWIND AMARIS #: 73 T #O6AGHE 17380k
THE G2 T Al X O ZROAE 6. 3mm, ARJ5 T LLECK IR
AR AR , R R 4 Uk, 3 S5 38 98 1 1K, Tmo J5 45 FH 5 22 500
VO IRVER AR, K 3 K IR w5 B 368 1 v IR YA
IR, BER 4 IR ITHE 4wk,
1.2 2 5MBEERNNE R Pentacam I i B H AR
AJ5G 6mo F RS I 25 18 AL A A A 6mm EL AR B9 =5 By
B2, TREEAREE T, 5283 SR A SR B T FE AR /R AT,

7 HR J 7 B, LR S ek 2 Y X e 4 25 D0 i ) R
Wi, BEHUSAGR B B e AR Y R AT A R A, A
3 HCEIE AT 08T . RIEPE R BME 22 = RJ5 6mo 15
MR 25 R R 2%

Bt 24301 . R A SPSS 22. 0 48 i+ 84k 17 Gt 4
Mo B TF i PR R A RS A A, B FH 2 8 = p o 22
(%) Frn A1) R R ST BE AR o 4G 50 FR A JE Eo
BER BT FEA ¢ K236, SR Pearson #5223 PEA AR Ui
PR B % 22 5 R T SE B9AHEME, P<0.05 HZERA
Git#EE X,
2R
21 HARERRIRESMEEMNILE AR, W4lMA
I T TR 10 45 00 v B A5 2 FL A, 2 SR RS T2 L (3 P>
0.05) . ARJF 6mo, ¥ 41 F B AT 2% I 19 5 =i 15 22\ BR 2% |
TRV 25 BRI HS In (P<0. 01) , He e v B S 020 £ i
HI R A B MR 22 BR2: K& 228 m T Rdh i
4H(P<0.01,%2),
22WMARERBEERASMGEMILE AT, W4AM
I 5 2 THT 199 45 00 /R B A5 22 EL A, 22 SRR G T2 L (3 P>
0.05) . ARJF 6mo, W2 F I J5 2% 1 7K £ 2 B R ATA
F5(P<0.01) , L7 8 T 9020 A 55 I 2 1 A /KT B 25 7
FhR BEIT L (P<0. 01) , 1 20 HE A% £ i 2 T 14 4% 100
e B4 22 5 RHT L ETC I B AR (34 P>0.05,%% 3)
23WAREELRAESMEEMEE  Aar, ik
ARSI & T & R 2 LR, ZE R RG22 B L (¥ P>
0.01), ARJF 6mo, P 2H & {4 M B 1) S s AR 22 Bk 22 K
S 22 R ATHG I (P<0. 05 ), by B2 3 M0 20 #2414
R SR BTS2 Bk s KPR E 2 m TR IR MY (P<
0.05,%4),
2ARBEHEEMIEES ARSI SEIMEXYE PAHREAM
L T 2% T R R A B AR AR R B i 15 22 K3 22 R ek
22 5RA1 SE A77E W WA & (P<0. 01) 5 f RS 2R i () R
PEPE KT 22 5K SE A B ARG (P<0. 01,38 5)
3itie

Kifi 5 £ WSS T AR I =0 S W R A6 D3 B R
BIEER H 253, il F AR BRART R 2, e s
AT JE A 1 75 oK L 220 A1) B DG 1 2 A0 08 B 7 ek
R R B 5 25 LB R 0 AN AR R
WFFEFBH , A1 I 2 1T 1 5 2 T LS 1 A 40 g 2
TR, AT AR JE G T T R SR R SR A N E 1
AU AR Z A0 FS—LASIK A J5 A B 5 22 18 5 B4
ZIAR L, T I, AR FS-LASIK RJ5 6mo £ BRI
i 2 1T MR A A R e AR 22 W AR AL HE T TER 5, 45 5 USRI
18] SR PRATE 5% 1 AR

ARTFFEEEH R, BT AR 5 6mo F1 15 iy 2 1A S 3 44
£ R4 R 15 25 BEOR BT RGN, J5 2R TR S B R 22 R
s X FLAAE B ZE 45 0 — % Gyldenkerne %5 i
IR FS=LASIK Al AP IOG /N DT F AR5 5 328 8 B i
A (small incision lenticule extraction, SMILE) R J5 £ =2
5 22 AR Ak 2 B, WA AR 2T A REERT 2 T B3R A A 1Y)
SRR R KT AR, ARG RIS m RS
ARFAR FE I JC B A8 Ak, Wu 21 [ # T FS - LASIK
SMILE F1 KR £ i HL B 5555 VI R R (femtosecond laser

797



ERIRRIRE 2021FE58 $F21% H5H  hitp://ies.jjo.cn
E83F . 029-82245172 85263940  E3F{5%5:1J0.2000@ 163.com

=1 WMABREAWELZTRMILE

L3 . B/ RIS AR PR falEih SE BRET FEBE
B (Bl)  (xxs, %) (xxs mmHg) (X£s,pm) (X*s,D) (Xxs.D) (Xxxs,D) (X£s,D)
BB 76 39/37  24.75£5.25  15.12+42.43  547.42+25.88 43.32+1.55 -4.18+0.96 -3.84+0.53 -0.38+0.61

oYLl it 53 28/25 24.27+x4.64  14.79+£2.81  551.52+26.03 43.13+1.27 -7.52+1.03 -7.20+0.85 -0.46+0.56
X 0.661 0.590 0.810 -0.750 0.420 -18.310 -18.250 -1.350
P 0.416 0.610 0.430 0.460 0.670 <0.01 <0.01 0.180

R T R AT SE<—6. 00D ; 5 VT A4H . Rl SE=-6. 00D,

*2 FHAERERABRIRESWNEENER (X£S, um)
- - BREb % E T K- 2%
- AT ARJF 6mo t/P NI ARJF 6mo t/P A AJF 6mo /P
ZopEir gl 76 0.33+£0.07  0.50+0.17 -8.536/<0.01  0.02+£0.10 0.02+0.11 -0.243/0.809 —-0.03+£0.07 -0.21£0.22 7.651/<0.01
[y glin 53 0.32+£0.07 0.83+0.28 -13.206/<0.01 0.01£0.09 0.02+0.16 -0.265/0.758 —-0.02£0.13 -0.35+0.34 6.877/<0.01
t 0.881 -8.578 0.946 0.307 -0.317 2.687
P 0.380 <0.01 0.346 0.759 0.752 0.008

" TP = MR fBRE = - Bk2z
25 HR %% - - — - = -

AT ARJF 6mo /P R Hj AJF 6mo /P AHi ARJG 6mo /P

BopRERe 76 0.0120.07  0.01+0.09 0.573/0.605  0.00+£0.07 0.01£0.10 -0.625/0.591  0.20£0.07  0.22+0.08 -2.911/<0.01
o BT LA 53 0.01£0.08 0.01+0.10 0.531/0.685  0.00£0.07 0.02+0.10 -0.823/0.387  0.19+0.07 0.300.13 -6.206/<0.01
! -0.074 0.661 -0.809 0.270 1.159 -4.494
P 0.941 0.510 0.421 0.788 0.249 <0.01

B A AR SE<—6. 00D ; B A 4H . R i SE=-6. 00D,

%3 FMAEREABRERERMEGERNEER (X£S, um)
41 s MR I K2
- AT ARJG 6mo t/P AT ARJF 6mo t/P AR AJ5 6mo t/P
o pEE gl 76 0.16+£0.03  0.17+0.03 -0.473/0.726  0.01£0.02 0.0120.03 0.195/0.927  -0.02£0.04 —0.01+0.040 7.531/<0.01
[l i 53 0.16+£0.03 0.17+0.04 -0.326/0.805 0.01+0.02 0.0120.04 0.236/0.892  -0.01+0.03 0.01+£0.034 -6.473/<0.01
t 0.234 -1.465 0.050 -0.028 -1.153 -3.003
P 0.809 0.145 0.960 0.978 0.251 0.003

" M =R fhii gl = -3 Bk
2159 HR %4 - S s = N ;

AT AJF 6mo /P A Hj ARJF 6mo /P AHi ARJG 6mo /P

ZopEiE gl 76 0.01£0.04  0.02+0.04 -0.742/0.485 -0.01+0.05 —0.01£0.04 0.128/0.932  -0.12+£0.02 -0.13+0.02 -0.523/0.667
[y glin 53 0.00£0.04 0.02+0.06 -0.346/0.793 -0.01+0.04 —0.01£0.05 0.156/0.928  —0.12+0.02 -0.13+0.02 -0.582/0.679
t 0.436 -0.453 0.847 0.268 -0.068 0.221
P 0.663 0.652 0.663 0.789 0.946 0.826

R TR EE R . AR RT SE<—6. 00D ; 55 B I 4H . R Fif SE=—-6. 00D,

F4 MABREECAESHERENLLR (XS, um)
1 K BTG E B IR 2
- NG AJ5 6mo t/P VN KJF 6mo t/P NG RJG 6mo t/P
B AL 76 0.32+0.08 0.53+0.18 -9.445/<0.01 0.03+0.10 0.03+0.24 -0.682/0.479 -0.04+0.15 -0.24+0.23 7.650/<0.01
e B R 53 0.31+£0.07 0.89+0.30 -13.551/<0.01 0.02+0.08 0.02+0.60 0.466/0.723 -0.02+0.13 -0.38+0.38 6.976/<0.01
t 1.760 -8.679 1.045 0.318 -0.547 2.489
P 0.081 <0.01 0.298 0.751 0.585 0.014
, T AR fimi gt = Bk
2177 R %k N S o = o —
ARHi ARJG 6mo t/P PN KJF 6mo t/P AR A ARJF 6mo t/P
R AL 76 0.01£0.09 0.04+0.10 -0.953/0.365 -0.02+0.08 0.02+0.12 -1.263/0.218  0.16+0.07 0.18+0.09 -2.622/<0.01
e B R 53 0.02+0.10 0.04+0.13 -1.328/0.159 -0.02+0.08 0.03+0.15 -1.529/0.143  0.15+0.07 0.26+0.14 -5.986/<0.01
t 0.041 0.408 0.046 -0.883 1.185 -4.519
P 0.967 0.684 0.963 0.379 0.238 <0.01

R R EE R R BT SE<—6. 00D ; 55 B 4H . AR Rif SE=—-6. 00D,

lenticule extraction, FLEx) RJ5 M B R B & 22 92246, B G RMEAE &5 B 5 25 TR 810, & FS-LASIK AR
ARV T AR T7 3O A S B AR 22 RO R AR R], A AT s A B e I P 2 A A D R R o o B £ i £ R0 £
R AR A AR S e B R 22 SORRIAR U e o i Ay R SR U 249 e A A AR I DA I o R 2 T

798



Int Eye Sci, Vol.21, No.5 May 2021 http.//ies.ijo.cn
Tel :029-82245172 85263940 Email . 1JO.2000 @ 163.com

x5 AREMEMEESAR SE HHEXE

ARV = 15 22 r P
£ IR 2 1T SR 2 -0. 592 <0.01
EHEE 0.072 0. 681
KFE % 0. 608 <0.01
K= 0. 095 0.419
B} = - 7T 0. 089 0. 465
Bk2: -0. 615 <0.01
LIRS SRR 2 0.033 0. 785
TEEE 0. 044 0.710
KPE 2 -0. 441 <0.01
IR =L 0. 061 0. 569
g} = B 0.070 0. 691
BRk2Z 0. 062 0.563
FE A A s R 22 -0. 583 <0.01
EHEE 0. 087 0.612
KT 2 0. 562 <0.01
IR =B 0. 105 0. 556
B} = I B 0.070 0. 691
R 0.532 <0.01

i R 22 T AR
TER B G 2E b XA & T DE T AR L5 B i 5 0
FOR R BRZE R 22 FUh BR 22 J2 20 AL ST 0 ik A HR Y

Z5, E R A A IR BR I P, Wang 451 BF5E FS-
LASIK B IE R WA J5 A B m B2 22 284k, 45 R WoR R 5
1 ST 2 TR A 7 B 1y 3k 22 41 R Wi n , S 2 1T ) 3K
LW B, SA RS R —5, ZEEN N FS-
LASIK A J& £ RS i 2% 181 i AR AT 0 2RO AR AR J5 1) e 2R
U, A5 B A A BRI 1 A 2 el A, DTG S 30T A I
T B R A AR BBk 22 A 3

25 R0 = A R e AR G RRAE A A X AR AR
P8 7 1) AN [) B 22 43 o 2 B 25 MK B 22 ) = iy
R = RORMBA =L Chen 255X 15 1] 26 HRAT
FS-LASIK FAR A9 5 5 B 15 W 2% 3mo & B, FS—LASIK AR
Je KO 2 BOR T n , 3 1 5 2 R, XS AR
SER—5, Wang % XF 68 1] 134 AR AT FS-LASIK FAR
R AT I 1a B9 2 B0, R 5 30 1556 25 R i 3
i, KFE 22 0 BARE X ST A RIS [ 2 5 A
ISR 5 0 4 7 5 O, T AR Al R A ISR 1 18 J I 2 5%
i) Je e F ARG A IR 22 (AR, ARHFF 5T R FS-LASIK R
Je =R AOR AT TE I B AR, X S B T T 4
FHFE

WCAR AR5 38 3 o) 79 2 £ ) 45 T A v A 5 2 1
ATRT HEFFE K B0, A T 9 4 45 00 v B 15 22 L 3, 22 57 4t
T2EE ARG 6mo, 15 B 3T A0 2EL #5831 A2 3% 1R £ i
B R 25 Bk 25 KOKFE & 22 Y 3 TRerh B IR 4,
Wang 25"/l Chen %" #1955 & P, FS—LASIK A J5 £ 5 5
B4 22 3G I it 5 R AT SE A7 7E W] i AH Gk 78 FS-LASIK
FAR 5 1E 1 T Y O = , VI M IR TR 2 5 A
A TG 2 B AR 25 R, SO A g T Ry A v R G L SR
FS—LASIK AR J5 55 AL D62 WL 1T B S50

R, DR, 6F TR i A B SR A e R R A
YT v B AL AR A, AT DA SR CHA DGR IE TR
L5 1T FS-LASIK A5 6mo 1 5 i 2 1 A1 8 < £y
HR B S R B R 28 BR 22 MK P 22 BOR Fr I 3, B 5
AT SE 778 B AH I 10 1585 218 14 s P 18 22 B ok
AN AR, (HRADITEAREA RN, BT
WPV, DA AT 5 78 97 AR A i L ab b gk — 20 0 5
WL
S Hk
1B, AL, R, 45, IRl ICL AE AR A BN i R
LASIK A J& #0052 Ak (19 FL . vp AR RS AL B 2% 35 2019; 39
(11): 2275-2279
2 5KH, XNAZS, sKIERIN, 4. BUEIE RGP DR 1T FS-
LASIK A J& #5859 728 Ak [ BR B BE 2% 2 20195 19 (6):
1012-1016
3k, EAOW, JHERE, S AL A L 1815 2 5 TR 2
DEALRY FS-LASIK A5 M58 i AL, A8 SC g IR 35 20195 37
(11): 914-920
470K, PAPETE, EREE, 55 FS-LASIK PIRPEA: X AR ARG LSE T
B, EPRIRFHERE 2019; 19(8) : 1373-1376
5 ZEAEAE, SO, FRARBE, 4. LASIK AR 11 IR 55 e 5 22 0k
A KR ALHE 5 (R 2 . [ BRHR AR RE 20195 19(6) : 1007-1011
6 Al-Zeraid FM, Osuagwu UL. Induced Higher—order aberrations after
Laser In Situ Keratomileusis ( LASIK) Performed with Wavefront—Guided
Intralase Femtosecond Laser in moderate to high Astigmatism. BMC
Ophthalmol 2016; 16(1) : 29-39
7 Jin HY, Wan T, Wu F, et al. Comparison of visual results and
higher—order aberrations after small incision lenticule extraction
(SMILE) : high myopia vs. mild to moderate myopia. BMC Ophthalmol
2017; 17(1) . 118-125
8 Arledh, EJE, RAEMT, 55, MNEHT 5 R MR 2275 BOR MH0E
IR i A1 R i BAMEDL BRI 2L 5. R AR IR B K 20165 52
(11) . 840-849
9 Li X, Wang Y, Dou R. Aberration compensation between anterior and
posterior corneal surfaces after small incision lenticule extraction and
femtosecond laser — assisted laser in — situ keratomileusis. Ophthalmic
Physiol Opt 2015; 35(5) . 540-551
10 Gyldenkerne A, Ivarsen A, Hjortdal JO. Comparison of corneal shape
changes and aberrations induced by FS-LASIK and SMILE for myopia. J
Refract Surg 2015; 31(4) . 1-7
11 Wu W, Wang Y. Corneal Higher—Order Aberrations of the Anterior
Surface, Posterior Surface, and Total Cornea After SMILE, FS—-LASIK,
and FLEx Surgeries. Eye Contact Lens 20163 42(6) :358-365
12 Wang J, Ren YL, Liang K, et al. Changes of corneal high - order
aberrations after femtosecond laser — assisted in situ keratomileusis.
Medicine 2018; 97(18) . 618-624
13 BEgL, TAe, BRI MR 5] S0 FS-LASIK Y677 it A B0
BORLBE BT 1 3T Al T AR IR PG % 5 W0 RL 2 28 35 20195 21(6) -
414-419
14 B8R, BT, BRARM, 2. W B HLAT SMILE 45 FS-LASIK RJ5
PSET B AL AR IR W 2 5 e B 2 2% AR 2017; 19(4) .
225-230
15 AR, mIJ7I, XA TE. "CRD AR ST OG0 A R R
FITTF 2T WO A IS BEAR AT A IR T 2 10 g R 22 78 AR 1 Le
. URIEEZY 2019, 23(1) ; 102-105
16 Chen XQ, Wang Y, Zhang JM, et al. Comparison of ocular higher—
order aberrations after SIMLE and wavefront—guided femtosecond LASIK
for myopia. BMC Ophthalmol 2017; 17(1) ; 42-51
THET, FER, Mz, % RiR2E51 T FS-LASIK {6 i
IR EBOCEE AT R R E . FHERIRFIEE 2018; 18(2):
393-395

799



