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Abstract
In recent years, significant progress has been made in corneal refractive surgery for myopia
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correction. However, postoperative visual quality issues remain a concern. Wavefront-guided FS-
LASIK (WFG-FS-LASIK) has garnered significant attention for its ability to effectively reduce post-
operative higher-order aberrations through personalized ablation profiles, thereby improving pa-
tients’ contrast sensitivity and alleviating visual symptoms. This article provides a brief overview
of the concept of aberrations and measurement principles of aberrations, as well as the technical
principles of WFG-FS-LASIK. It reviews the changes in total higher-order aberrations, spherical ab-
erration, coma, and other aberrations following WFG-FS-LASIK, and evaluates its advantages and
limitations in aberration control by comparing it with conventional FS-LASIK, SMILE, and other sur-
gical techniques. Furthermore, it analyzes factors influencing the induction of postoperative aber-
rations, such as optical zone design, accuracy of ablation centration, preoperative aberration levels,
and corneal biomechanical properties. The aim is to offer clinical evidence to assist surgeons in de-
veloping individualized surgical plans, optimizing surgical parameters, and enhancing postopera-
tive visual quality.
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1. 5|

SRR R RS TE, HE TN, #2050 4, ARRTMA CUEARIZ) 4758 12, AAeERE AT
49.8%; HrhE I E Kk 9.38 14, HELZI)y 9.8% [1]. FEAEITALEUR RN, B2 T AR B
HEMIRFIGK . CRPEOCH B HE 5> 1 BO6 IR A7 7 15 B R (femtosecond laser-assisted in situ keratomileusis,
FS-LASIK) [ f BRI E ARG HERE . RJS R MBI S E, OO H AT )iz 1)
JESEFARARKZ —[2] [3]. 1ZAR I R EOk I JE B 5100 A I, 5 DAY 2 0 T fl g 52 7 2
AR S 7y, ZHUEFH ARG MRS TG RIFHRIE, S0 = E 5 = [4]-[6].

SR, IR RS R 3 BB ARG DGR BZ6. X EL AU RS T B S o0 B & ) A, 7™ E R
AEVE R . 2 T 9T R, IX LRI % 5 R 517 S 10 E B 1% 22 (high-order aberrations, HOAS) Z ) #H 5[ 7] [8]
Rl e 1% 2251 510 FS-LASIK (wavefront-guided FS-LASIK, WFG-FS-LASIK)MN stk . 51640697 )7
AL, WFG-FS-LASIK AT LA R BR B2 B AIC T ARSI I s AR 22 (0 XU, AT 6 1 PS5 A IS PR B8 2O
AN B LU U E AL S AEAR[8] [9]. HMATHE TN A WFG-FS-LASIK = fi8 2 B JUR 516 5
FS-LASIK )72 5 i AR TE B I R 2 2 7K, JCHAEMRPME 22 3 S 8 v, AT 51 SRR I PR R 7 (A
AT B IEIR[10] [11].

WFG-FS-LASIK A Ji5 =B 5 22 2840 5 W00 5 2 ] il 48 ¢ s B EATI (758 1), Tk, AUl R4k
T A X WFG-FS-LASIK 5 =i g 2 il RAF 5T SCHR, ARG s Z 2k, s mg 2z 51N
WRE, BIENIRKREESR ML TFRTT R RAUFARSE AT AR 55 R =G IE S %

2. BRENBIRERAMRESS FS-LASIK HERARRE
2.1, RENBS
FRARIRAS T, AR 0 A S 20 L E R P9 2 28 e 5 SV 2 T — AR A, AT T PR i
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BIG. SRT, BT SEROGSE RGN B i R 2R A USSR ER R, iEA
ARE Gt A 2, XA R ZE RO AR 2E 7 [12]. H AT R L2 A AT AR ZE B A Zernike 22 10 2 00f R
MR AT IR S AL . Zernike Z2 IR — AL AL B FIESSHI R AL, REMS R IR BRBEAAAR ZE M N Z B
gy, SAAE 7 B 35 BT, o 0~2 BrowRBMEZE (WS £R o), T Il i AR A R B I
3 By KU BRGNS BRE . MRS, MG eRT IR T BOCIA A JdEHI[18]. HOAs HIfE
RIET A SRR S RES 2252, AT RE P AR EF AR B PN BT R) B0 HUIR A (G 5 4E F 5 By
PR HOA LB T & (R R AR N BB FURE B IR AR 22, BOG e B AR o i =7
PEt, FEARBTEOR G BEIE I BT 51 S 7 kM HOAs, ARSIl “FAR M7 BIBLe H AR[14] [15]-

2.2. SHBETRERNE KR WFG-FS-LASIK BIE AR EIE

BaE BN EHARAW I m S KE, BRTRENRIMET RNEE, w0 N5 WL E LM KK,
BN AR AN [ 8 JF I 3 A4S L Hartmann-Shack SR Y FERE 45 24 . LA Tscherning JEFE A
FETh BRI B TRAS ZE A . DAY BB 38 (Ray-tracing)) J5UHE Sy J2 itk ) 0 194 J55 75 45 2 4SRN DAY IR ARG S 85 XURE 7
RAFEEAGZACEE s FWIE T AR ORI A 7, ISR . RS UK, RTZMH
[16] [17]. WFG-FS-LASIK A I8 i i AR 22 SORs B I B S8 IRAR 2248, IR T il 22 &5 R e Mk
At T EIARE S, AR R C AP O GHIE A B, AR FE a2y 1 IO AR 3 R R S AT e AL R
ZVIE], BB EMEE G Z SN B 1. 5 SRR TR e A B 5l SN T AR T, B AT A
WL, Bl TR AR AT 5 R AR ER e s, ORI s T FARKE B [18] .

3. WFG-FS-LASIK RiEEMGEE &

WO A I 6T ARAE S IR 22 0 [RIINE, AN T JhE b 2 5038 £ JBE (9 AR ) 00 2 5 M RT3, N
Mmal NI RN G2, SESCEAR R CAEE SN 8 2. XA R B AR E R &, Rl 2 i [al
WA X LEBURR P DL R Rz . R SR O R R . WFG FS-LASIK &t ¥I 2 IE &N T fhix—
G KEIRAFRD, WFG FS-LASIK RJGasbg 2. 3R2E . B2 k=M REERRNRE, JHEd
LR FS-LASIK. /N AGE S5 BR A (Small Incision Lenticule Extraction, SMILE)Z: AR RSt L,
e TRV A AR AR 2245 ) U i PR A 4

3.1. BEMM&E(Total HOAS)BIZE{LASAE

SRR E R T = &L 182 ) 77 (Root Mean Square, RMS)E [ S AT, 2 77 B AR BR 444
SIREN AN ZARbR . KEFFIESS, AR AEECFARE, & HOAs ¥4 23 EFHES, WFG
FS-LASIK TRANMEI4M19]-[22]. SRTT, HoAZ OB AE T 52 35 k> - THIImE S . 5% ¥ FS-LASIK Lh#:, WFG
AT B L RS B SO AR G R 22 & . Gui Z8(2021) 1 B 7L ok, R 6 ANMH,
WFG ZH )54 HOAs RMS {#(0.146 + 0.188) & K T L FS-LASIK 41(0.300 + 0.196), %7 H AR E K
Guits o X (P <0.001) [23]. SMILE fE24 “4x %©F” BIRAIAR, BIHTCHE. DY) F R EPEOE R,
WREAR I (R 5 A BB AE M ), MBS . Ye & (2016) I RTHEVERF 7 bLi T 2R RA ARG 6 A
AT A R T 4% 224840, R B SMILE i 5115k HOAs 14 #:(0.07 +0.07 pm)5 WFG FS-LASIK (0.07 +0.06
um)AE, P FHE T4 4 LASIK Al FS-LASIK [24]. Chen Z£(2017) BT 7 HilEsE, RJ5 34
H, SMILE 5 WFG FS-LASIK ## [ [F5 HOAs L4t i1 7% 57 [25].

ERFERENZS, BRI AREARITA S CAAER /KT HOAs FEE, RIGEEMN WFG HA 3k
%, M TR HOAs < 0.3 um R R, R a6 A K[26]. 1H H /K2 HlE R i CAIESE T WFG
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FS-LASIK &, ARMES FS-LASIK MR R . JFH Zhang 25(2024) I FEBIESE T T
WFG FS-LASIK FARJG, AHT HOAs<0.3 um ARG ARG R A0 5 2 [19]. XK T WFG £
Y NS 0) e e STE AR &

3.2. Bk#(Spherical Aberration, SA)BIZE{L4FE

BRZE R R AR S5 L BT B 1) SRR R PR 22 2, R i R g xS B BRURRRE o 3R 22 TR ) B AR Joid
SRR L 2 S b IR A A B FEEARIRE N, AR A B2 i K T (prolate), H9eBE . J&i4°F,
TP G A A B T 1RV B 20 R P2 AR IEBR 22 o TR IE TR 1) B A2 4 A I rh e XIS, (HIX AR
AP AS F) e B B (oblate) $6 48, R oS FIIARXTARBE, M5l N KE M IERRZ, HIXFhAE b bEE A
T 1E e G BE R ORI 2 2, X [ AEAR A AR 1R S BTG 2 1AL A B 6 AR T T A FEE P 9 o i 14
[11]. WFG-FS-LASIK #EMEW DI, fEFr IE B AR RN A MEER 2, DL4ERR AR AEER I [27]
{ER B FHHE 7R, WFG FS-LASIK A J& 3R 2 8] B3 h0[23]-[25]. R ERZEMIRIG I, (2.5 M FARHH
o, HARHIACREE . Ye 2(2016) I 5t KBl WFG FS-LASIK A5 I ER 2218 8:(0.19 + 0.20 um) & # LT
W FS-LASIK (0.29 £ 0.21 pm, P < 0.001) [24]. fEBRZEIEHI 7T, SMILE AR [FEIFE I AR . Al
220200415, RJ5 12 4~H, SMILE 4i\EkZ% A 0.11 (0.04,0.18) um, i WFG FS-LASIK 4174 0.15 (0.09,
0.26) um (P < 0.05) [28]. X REAR 25T SMILE S UFH R T M AR )y 2 s 8k, T HL DI =0 i
AN T FCERE AR P i o (HIEEAEXT LUK B R B 45 b KB WFG FS-LASIK 35405 i &8 T
SMILE .

BT FRT AR, S X RN 5 BRZE () i A B . B /NI 2 X R R A B8 BE U )
HEX, SEREFEEINERZE. WFG FS-LASIK FJ—MEALE T, HAMEAYIE 7 2085 v s S i
AR BEfLNERZR, BCEAX S RIDE A XA X, X7E—E R BRI/ DERZ I 5N
I R & AEAEAR AT, FE22 2 RRTHE TR TR R BB RHOLE X, R A JE T ARAR G Bk 2 1) =
L

3.3. B (Coma)RYZELIHE

B PRI A F RGEA RG22, KM RIUEE N “HEEERE” FrbE, MHEEMR
BINBRIEE . ARJEE 217 FESYIH R In B % V1A OE . WFG FS-LASIK 7828 il £ 22 J7 T 5 K1)
FEARMKAZ A A IR 5 S EN AR EGE ER R G0, W IR B e 0% RME 138 A A7 S 25 1 By
AR AR I IR 3K e % (Cyclotorsion), i O ik i HHs 5 A0 B 00 S Bz BRSO . 328 IR BRIE 25 ) BE2E ¥
R SIS AR T S HE ERARER I INE B, B OR DD O AR 2 SRR B FL O R — B R E RS
KB FE /D> DR A A AR A IR AR ERF2 2 T B DD Bk hoC . AT AN TR Sk B3I & 22015 5 . 2 D5
KI, WFG FS-LASIK AR J5 /K 2 M3 B £ 2 5 SMILE A, U2 EEH 2=, w65 E 1[24] [25]
[29]. XEBAEW T E3NEE RGIELER PO b AR Bhah, FARYD DR B 0 7 Bt ] §EXT
HERM A [29]. Bk b, AT b J7 BN ) # IR TT e 51 NRRE U7 I I £ 22 . WFG FS-LASIK
e8Ik IR R AT — e FEEE I TR o

3.4. =HEZE (Trefoil B ZEL4HE

SRR S — P =R 22, ORGP S Ve 8 R A /N TR ZE AN 22 98T WIFG FS-LASIK
Hof = I R AT R B A R R D, HES AR —. B F SR, WFG FS-LASIK A5 =M H 245 4),
ANEE . BRI, Chen &5(2017)F FidE i, SMILE FAFE FH =M F % & T WFG FS-LASIK [25]. 1X
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ORENAIE I P o0 58 (A JSE 6 24455 A0 IS U0 B 00 R I el S o = P 22 T B 20 3t 5 44 A i [T ) AN R
YRS F AR o DL oe 4 S i . AR B 0 A 9% . WG FS-LASIK RS THEE Az R e Al AR 445 5
M FR i bAT e SE HAR S

X T 5 i B AR 22 (U DY B AR IR R BR 22 55), BT A HEE E AR /N, HN & S e Pkak, H A
= A IR R X A FARK 2R SRTS, XS 72 0T s PR 5 5 5 1 52 06t AR
AR,
4. I

25 BRIk, WFG-FS-LASIK J&JE Y FARFAE . SR R EEH R T 1 . HAZ O ANMEAE T
EAMERDIEI SRR RS, AR ARERNEER I, CHRARREE. =M 52 LS
BEITHRA YRS . ZEAN TR CAFAERE @B ZER S . R 800 UK A B
FORMVES, DAL A EIE A ARR RUUEA7 AR BRGS0k (1 2, RESR A SE ELRGHE . ML IR R T 5
RPN TH T ARG R B TARF = R 2K BUR A G, 2R R R 22 4tk
S5HMME . REAEHIRZETITH, WFG-FS-LASIK 754 LA 5E 4 ik G AR J5 IEBRZE (80, (H A0 o7 45
RO T H M FS-LASIK & SMILE. BtAh, FARBRZM T A X Beit . UIHI e i, B
DD 1R M AR AT Z I E R eSS 2 AR . [Hk, WFG-FS-LASIK NI RN AE 4% (1A
AT A RSHEROR T AE R SR B A E M b AR FREO) Tt — BRI, G
S BN F154 2 K0, IR TR (BB U I 9 VAl AR E 1 AT SBT3 S) i D' AR SE B K 4R T

SE
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