Advances in Clinical Medicine IfiRE 23k, 2025, 15(2), 1095-1101 Hans X0
Published Online February 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.152449

SHEIEES | SHLASIKAREEM{EERITTW
EEMRRENE I RER

BT, TR
PR R 8 PR BAIRY, A

Weks H . 20254F1H 260 A BEM: 20254F2H19H; KA HM: 202542 H27H

H E

BEE EATFAREARK KR, BENAFUWEREKRE BB ALKRBRRART. BITBZE52
RILASIKBAE S MEAL TTHI B RSB BT R, BZFREDOARE RN EE(HOAS)KIRLE, RATAR
FERMRRR, BONEAER BT ARGBHIF AR R0, REARERETTRZEBHBRER A
M, RIUNEZE. Y. BIAMLA T AR LU R (AR R, X R BB T s ARG
REAZ LR . LRGSR T HTEZES] FHLASIKERER D ARG RHH & 2 AR A5 5 85 T
RF, RS T RERNEEZOR AR RN ARG SEL R, 2T THEHEREBEAR
Rik. SEWATMARR, AXRE T FHIBREBARRRERESGH . ML R EARFEEETHH
RREFTH, UHAHE— BRI PR B E B EROR 2K

XA

BHIBE, LASIK, "HHEE, WURRE, X HEURE

Research Progress on Postoperative
Changes in Higher-Order Aberrations
and Their Impact on Visual Quality after
Wavefront-Guided LASIK Surgery

Heping Yin, Zhiyu Du*
Department of Ophthalmology, The Second Affiliated Hospital of Chongqing Medical University, Chongqing

Received: Jan. 26, 2025; accepted: Feb. 19, 2025; published: Feb. 27, 2025

SHREE .

XEG|H: B, dzmm. SRS ZE SIS H LASIK ARG S5 2 B2 R SR BT 2 s S R ). IR PR s
2R RE, 2025, 15(2): 1095-1101. DOI: 10.12677/acm.2025.152449


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.152449
https://doi.org/10.12677/acm.2025.152449
https://www.hanspub.org/

ORI, A2 6

Abstract

With the advancement of refractive surgical techniques, patients’ focus on postoperative visual
quality has gradually shifted from mere improvement in unaided visual acuity to a more compre-
hensive assessment. Wavefront-guided LASIK technology, through personalized ablation designs
and precise wavefront measurements, significantly reduces the occurrence of postoperative higher-
order aberrations (HOAs), thereby optimizing postoperative visual outcomes. This approach has
become a research hotspot in the field of refractive surgery in recent years. However, postoperative
visual quality may still be negatively affected by higher-order aberrations, manifested as glare, ha-
los, reduced night vision, and decreased contrast sensitivity. These issues remain core challenges
affecting patient satisfaction and surgical outcomes. This review systematically summarizes the ad-
vantages of wavefront-guided LASIK surgery in reducing postoperative higher-order aberrations
and optimizing visual quality. It also discusses in detail the patterns of changes in higher-order ab-
errations and their multidimensional impact on visual quality, analyzing relevant influencing fac-
tors and technical limitations. In light of existing research, the article also anticipates future devel-
opments of wavefront aberration technology in areas such as equipment improvements, personal-
ized design, and postoperative management, aiming to provide scientific evidence for further en-
hancing surgical design and patient satisfaction.
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NIRFENEAEDE RS, AR B ZEIE IO A R =Bk ZE . E 22 =5
B2) [1]. FBZEMHOAs) MMM R ERN EEREER, HIEASFHEOL. SR X LHUKEE T
R IR [2]0 4258 LASIK FARKA AR IEI BT, W SBORG @B &8, 5§20 82 i
R3] WHTEZE 5] 31 LASIK FARBIEAFOR SIS A5 2, MO EISRHMRYE, 2% R
BERNGEINBZE, RHAERER, BOVEC T ARG AR [4]. IEERMDT TR, RaEhE
22 AL 2 A B LG ML J5 B ) B M) L SO T 6 T AR USRI AT AU A8 o B e B 2 O AR AR S 3
SO R O HE— PR TR G AL R B R B . AR GERIR T AT Z 5] 3 LASIK TR ARG
Br&Z ML SR T RS . S BUARI ISR, ASURE T RATMEREBAR R AUt 4
PEAC T AR B B LB R AL S5 T3 T B R e T 1), AR — 2D BT F AR e o MR T e P A
AR .

2. AR ES|S LASIK RESM =K

PTG 22 51 SHAR LT i 2 A% (W1 Hartmann-Shack 1522430 1 @RS FE M &, AESE A 3 IR0
ARG IR 5B & Z (5] WA RMEL BT & ZE R, RS OIEI S, ARAPR D T
JCREEAVIAIAA L, SCOUEZ I eI Hr I X — BRI, B ETRAMESE LASIK FARKA L . 1458 LASIK
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FARUSFIERE Z %0 B A, (HETRAEMERBTIE TR, REmhgEs RESn, RE-
LASIK ARJG & WG 22 2680, HARE = 5 V)R K A R O AR IR 2 R g o8, R
J&, BRZE BIIGINZE AL 30%~50% [6]-[9]. MHB 5 2% 51 FHEA B APEA VT HIB TR EF > TIX—E.
— TG R LU TE R, SR I 51 SR B E ARG ERZE PRI T 0.1 pm, 1fi%48 LASIK FR
AIK 0.3 pum [10] [11]. BRTERZEAS, E 2 =g s & o b i 1 g 2. B2 MRS
W5 A EOIE O RS AR AL B LS T REOR RS A5G, FIG i v] B 5 BUE IR
M ELIIINGR[12]. WRTE 2515 LASIK FARIEIE R HEE AR O, AR T REEZRK
A E[13]0 =M REZE AL 32 B M TS (R AT 7 3 AR A U I AR BT AN B B 06 . T HIOG BERUR
B AR B R, RS = R N, R ATR ZE B A A Mk AR A VT R A2
AL = I RGO BN R D . R ATE 2E 5] T 10 LASIK FARA MK T ARG m P& 22 s g =,
EFE—EMEAZE SR . K BE ARG ERTHAR Z AU SR 2= A Br i, i & 22 A0 = b B2 (1) A8 4k
MR ZE T e [ 14]. RJG mG 22 Z M E R, FEAREEFMECE R, FAMEXEE
MARJGREM KRR BEMRRE: MR, ALK AR mIN G 22K T RE WA G R %2
MAR . BT, R ok B PR A 1) R O v A T FETE 2 1 R A B EAR G 5 5 R HIERZE[15].
ARJGREEALER T 5 MBLEIE ZE, RITmM G ZEKFEE RS, R R E — e R =
Bz, ERATREm. FARMKCHEER: BWOGVIHIBRIERE X KA VIR FE K& v &k B B A 5 25
2 X B i /N AT B8 U Co VT [16] 0 D0 HR B 3 oK AT e 5 350 A FER T P AN RO 1 28 0 o AR 5 K S A %
H 3R : FOR A SIBRFEAR =P8 220 B . FARYIHIN HOA 35N nT §8 -5 52 1 2 9 J &
AR O, T H S AR E AR T BT 5 SR B EIRE J1[17]. TR E AR R E RS AT R LT
BEMNE NS, HEATEE S BEMSINE 2, LI ILY KI8T [18].

3. MERERNHESZE

P58 PR FE SR 5 B R . FEEROREL, ARG o4 [ AR J5 S2Fr
BRSPS ON T A o R, Ao BT B PR VA AT 3 o I S A A I B S . I T vk
F B B B S AR, 8 AL T L R IR ) A5 R A . o BB RS A S VAL R b T
M ZARAR, REWE BB AEAC, . ot LU EE R A R I LIRS EE U FE M Pelli-
Robson #L7JZRA CSV-1000 R [19], IXLLMAH; B A 1 S F AR A DL T L
. HeAL, PR IS S F A 5 T E, a0 NEI-VFQ-25 (34 [H [ 5z R RHJE 7L BT AL 58 Th g Il ) 207,
T e i) 5 ] DAPPAL SR AE H AR O o B ) AR, R T W BOGRR AR 15 T T
TG U B Ty VS B I PR R AR BT AT b 1 R R R A IR SZ o AR, B PPl T R AR AR SR PR
ol B8 AR 22 e T R B0 R U AR E M, 2R FERAT . OBLRES AL UK .
2 I BT VR RS B SRR A R JE AL o B, R 2N G I B AL TR bR . =i 8 2% (Higher-Order Aber-
rations, HOA )& fie i I I 2 MR bR 2 —, 3@ PR 22 43 B G B IR RO 257 22 5 v B BRAICBMR 22 (WSO
AT E R 88 2%, FEAFERE, BEM =M RELE, KR Z ) H R m AR 5 A5 i U E
E[21], R, SR E R O RGRE, oV T8 A MR IR B B2 R B I R
MHUR 15 2 (Objective Scatter Index, OSI)FH T2 AGIR N B OGHIREEE, S il 8 WA o 5 b FEE ROGE L R i 28
1k, OSI (P38 i 3d & -5 P S AR RN 6 U AH SRR [22], {H OST 32 2257 2] i PR AR B A RS B (R s, Jeik
BV A2 RGN TR B ) 45 B 2 [23]. 1 1) 4% 3 26 $(Modulation Transfer Function, MTF)&
FAREEARAR, I IR G RGN AN A 7 [ I ORLRE SR VP B R B, HEUE RS, TR
GEAE A 126 F G A B R IR [24] . S5 BER BU(Point Spread Function, PSF)& X Y22 R G40 MR I FRALE,
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I3 AT A OGIRAEAL RA HRE_ F8 B AOR B AL B 5 I FE AR ZZ R [25 ] 5 91K LE(Strehl Ratio)il id
LALSBIOL S R G0 5 BUARAT AR R IR 9 BERIP A e 2 Ve, FLEDEREE 1, BiWDess RGUME
IE5E3KR[26]. IXLLZULPP U TR bR AN F] A JEE 4l S R 1 i e A JE LS i B A2 4k, DWBRAESR A 1R AR
ARBCRHI R .

4. FARESISH LASIK REEH G EHBHEETR KRBT

A5 R 22 A1 I S B R R B B R R 2 —, U EUBUR R (AL 0 R
Wi o BT, B IR ZE R N 2 2 35 AR b R B (AR (6¢/d s 12¢/d) 26 A T 0T ELEEURREEE, AT S
FEH AL D T LR (AL RE F3(27 1 BeAh, BRZEANER 22 B R N 5 BI040 7 el R (AR B ' RO 522 ) 5 ) AH
K151, EAPONHBERE ST IE AT RN, 34502 PR AR 1 R IR R AR ot i P - Sl AL 22 X v A
INBEASEE R, T LAE— B R RO R AL TR . AR, R 22 AN R B AR AR 56 AT
SRR B, AR RRIRAL ) 35 B v, (EDRT LU BB BE AR AT D T e A 88 1 EE R R
BRI, AR TT AT SN TE R 22060 WAL S B R R S LA PPy, DA — 2D B v B R 5 44
%o WRTEZ 5] 31 LASIK BORFEIX—J5 i IL 7 53 R UE %y, Hoalid Mk et A B 1 0k
DIHL, AR TARE SR ZEZ RS 2T, BT ZEIUE LASIK BRI I TR Bk,
EX AR O R G ZE SR IR, BRI L 5 5 ) 2o RCR A s aT 3 2 51 28] Q HEI &
LASIK BLgAERZN H s, R G C M e R 5 TR L R RCR, (EX AR i 5=
(W& )R ES[29]; ML E 513 LASIK M@ IR, R0 7 ARHT D AR AS KL
SUERRBMEZE, R RE T ABAIN B BOR 5 I AOE B, B8 AN IR B =B R 22 2
EAMR[30] XEPART A BAF 1 PATERZE G BRI BT A s i 5 DI HIAE I8 4R 2= A
L PR T B T R IR RIS . BeAh, S5& “IRTFARMA G IHERSE I B4 B, AT bhs
BRI R, S B E AR JE I RCR I 4T 327t -

5. INEERE

ARIEUBE R TR D ZRRGESR, KA EENS AT IRAE 12 EZ R, #0] &
BOS HUABUR L FAIR . AREIRE g 1) DA B AR e T BB T o AR 57 DL RR R (ot DI RS FE
R BB ERFAA] L ARSI AR 1 i 5 ) DTS AR i 28R A EE i, A S R AR e e v ) AR 2 e (A o R
EAHBERRE PE[32] [33])E— D RM B IR AR . AR T AT N T e B AR R e
PLA[34] [35]- B BEAT B Z M E BRI R [36], LA EAGHER T ARBIE %, DS SR AR S
MUGE SR, [ I3 o AR A PR A HRE S5 F ACRE 2, AT 4 T B T H ARG AL 2 R . D SEBliZ 4 H
bR, N TR BEBARSE T AR PN A T HEAEH . Tk, JCHAEMEL T AR A S R H0 s
S T B R. B, JETHLE % I MBALE SMILE FAR Al RaTAEY =S8 7 M iBTT
Jrgs, AMUEEE T PARGRIFENE, A TAREIF AR R AER[37]. BLAh, Al IREESCHF RGTRENS
BERAENTF ALY S B KRR E SRR, AT AREA (G LASIK, SMILE 5
PRK) A PEACHERAAR BERE2 A, T AR AT TH[38] T FLIERI], S5 & KB 2 HT i) AL TR,
A UEE 2R SE, REERIIAR S W6 BT A T BE B RO, A ML T AR BHR B 7 HE5R
R SCRF[39]. AL, AT SRR FFE I B 71, Blinss 38 55 IS (AR) SR RR BB Ex
RY, Al R S AR B FACRE, e mB0eIEI R M 2k, it — B4R THFARICR[40]. B
BIREARMAWR R, N TR RN EE T AR ML G 250 s [ Bfs SR U 28, ks
¥7 77 S LA AR S5 AL 5 R A 4 T P T PR A B S . AR TR Z IR BORMIT AT, A 2 I
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MR EAHRR. B, HiENEFEHEAR(Adaptive Optics, AO)E— 25 & JE Ny A I S $2 4L T 5 & i
Y HER IS BN B RE /). AO 454 FHT )% 2% 81 /= 494 (Optical Coherence Tomography, OCT)H A, GEf%
(7] B 2 EBCAf AN R AA R 1 20 R 2 s, R AT PPl AR 5 B R 7 B SCRR[41]. Hk, 2R RE
Hi AR (Multimodal Imaging)iti i # -G B4 22 /0 M 5 A U B BRI =555, "TUUN\Z 4R
BIBCTT[42]0 BBAh, UREEZ IR O T PR 5 i AR 22384k, FORS It IR 6 38 m TR 4 7%
[43]o ARk, BFBPATGEEM R AW L GXEKE, #E— DRI AREI & AL FFF IEGE
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