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Q fH-FS-LASIK #H 3k 2% (0.52+0.18 pum) % SMILE 4
(0.35+0.14 pm) ¥ & (P<0.001) , 1M SMILE 41 3 1 & 2%
(0.21+0.09 wm) .3 & T Q {H-FS—-LASIK 41 (0.12+
0.07 pm) (P=0.003) ; P4 ALAS ] B[] 7K 73 22 K =706
25 (H P>0.05), AKJ5 6 mo,SMILE #1 SR(0.26+0.05)
T Q i —FS-LASIK 41(0.22+0.04) (P=0.008) , SMILE
2 A 1) 225 3 PRI e & 2E %2 (12% ) IR T Q {E—FS—-LASIK 41
(21%) (P=0.023) ,

518 Q {H-FS—LASIK # i 4 £k A B 3 Bk i 1 A 204 il
R H MBS 22 85 5 s SMILE (K JE 75 v /b 1 s
26 ABIE R RGN B I PR AR AR T AR S
PBETF RA AR A,

KEBIA . & RN O A AL B SR HUHE R Q S 3
TRFD TG A S 1 PO SR A R R R 5 D AR 2 5 B
= EE

DOI:10.3980/j.issn.1672-5123.2025.12.24

2028

Comparison of the effects of small incision
lenticule extraction and Q -value - guided
femtosecond laser - assisted in situ
keratomileusis on wavefront aberrations

Zhao Haifeng

Foundation item: Science and Technology Plan Project of Health
Commission of Jiangsu Province ( No.SKJP1320241516)

Yichun Aier Eye Hospital, Yichun 336000, Jiangxi Province, China
Correspondence to: Zhao Haifeng. Yichun Aier Eye Hospital,
Yichun 336000, Jiangxi Province, China. 413261330@ qq.com
Received : 2025-06-20 Accepted ;2025-10-29

Abstract

e AIM: To compare the characteristics of corneal
wavefront aberrations following small incision lenticule
extraction (SMILE) and Q - value - guided femtosecond
laser - assisted in situ keratomileusis ( Q - value - FS -
LASIK), and to evaluate the impact of these two
procedures on visual quality.

* METHODS : A total of 60 myopic patients (120 eyes) who
underwent refractive surgery between January 2024 and
June 2024 were enrolled and divided into two groups: the
SMILE group (60 eyes) and the Q-value-FS-LASIK group
(60 eyes). Preoperatively and at 1, 3, and 6 mo
postoperatively, the following parameters were measured
using the Pentacam HR and iTrace systems within a 6 mm
corneal zone: root mean square of higher - order
aberrations ( RMS HOA), spherical aberration, vertical
coma, horizontal coma, trefoil, Strehl ratio (SR), and
modulation transfer function ( MTF). Patient - reported
outcomes ( PROs) were used to assess subjective visual
quality, and group differences were compared.

e RESULTS.: The general data of the two groups were
comparable. At 6 mo postoperatively, uncorrected visual
acuity (UCVA) was = 1.0 in both groups, and the
spherical equivalent ( SE) remained within £0.50 D. The
total RMS HOA was significantly lower in the SMILE group
(0.38+£0.12 pym) than in the Q-value-FS-LASIK group
(0.45£0.15 ym; P=0.012). Spherical aberration was higher
in the Q - value - FS - LASIK group (0.52+0.18 um)
compared to the SMILE group (0.35£0.14 um; P<0.001),
while vertical coma was significantly greater in the SMILE
group (0.21+0.09 vs 0.12+0.07 um; P=10.003). No
significant intergroup differences were observed in
horizontal coma or trefoil (all P> 0.05). The SR was
superior in the SMILE group (0.26+0.05) compared to the
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Q-value-FS-LASIK group (0.22+0.04; P=0.008). PROs
indicated a lower incidence of nighttime driving difficulties
in the SMILE group (12% vs 21%; P=0.023).

¢ CONCLUSION: Q-value-FS-LASIK effectively controls
spherical aberration by optimizing corneal asphericity but
results in higher total higher - order aberrations. SMILE
reduces total aberrations due to its flap-free design but
induces greater vertical coma. The choice of procedure
should be tailored to the patient’ s refractive status and
visual demands.

e KEYWORDS: small incision lenticule extraction
(SMILE) ; Q-value-guided femtosecond laser-assisted in
situ keratomileusis; wavefront aberrations; spherical
aberration; coma
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(e EE2) M, H—E, Q 5] %1 RO il
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Je AN S B
1.2.2 #EIERR R, R)JF 1.3.6 mo MELITESE. (1)
M7 B Jm Ot BE . R IR AL J) (uncorrected visual acuity,
UCVA) . fx £E % IE # 71 (‘best corrected visual acuity,
BCVA) S50 BRBE (spherical equivalent, SE) , (2) P Hj1%
7% . Pentacam HR RS 6 mm [EFL T S5 B4 22 (RMS
HOA) 3K22(740) FEHE 22 (C8) JKF-E2% (C9) K=t
H(C11) . (3) it i iTrace PEAL W45 /R H (SR) LA
il 1% 3 PREL(MTF) 5 (4) BB A 45 )5 . R AR HE Ak 0] 6
(NEI-RQL-42) ¥4k B2 ' 75 18] 25 Bl PRI X 00 40 455 40 25 i
AR PEAME I 0-100 43 (SHE B S TR AR AR ) |

Bt #5001 R G514 SPSS 26.0 #4753 H7, 11
OB DA A b5 v 25 R, 4L 8] FE R FH A ST BEAS ¢ 4
5%, HH A2 I Rk R FH B AR N U 1) T 2245 BT, P<
0.05 WEFAGIFFEXL,
2R
21 B&Hnl WAL FARRE RAT SE AR AR
BRAWP AR ZESE K, ZR T2 L (¥ P>
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22 REMARERE KI5 6 mo, 4l UCVA ¥=1.0,
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FS—LASIK T-AR1E UCVA F1 SE J7 [ R4 58 A0 24, WAL 3 1
MUNAIEZE S S EARE (R 2),
2.3 AR ET K
2.3.1 2 RMS HOA M4 A[A] B[] & RMS HOA 777 i
& 1 IS ) R0 2 8] FE R (F g = 8.62, Py <0.0015 F =
6.45,P,; = 0.012), T BN (Fyy =1.23, Py =
0.298), ARJ5 1 mo, SMILE 45 Q ff - FS-LASIK 4 &
RMS HOA b2 R A it E L (1=2.89,P=0.005) ,
RS [ 47  SMILE 4H 5 RMS HOA & F W, RJ5 6 mo
FE T 0.38+0.12 pm, 1M Q {H -FS—-LASIK 414 0.45+
0.15 pm, ZFHEI#E L (P=0.012) ,WL3& 3,
2.3.28kE I AIEIRT [A] BR 225 A7 7F 25 A e B R 2 ) 3=
B (F oy =5.78, Py = 0.001 3 F,p = 18.34, P, <0.001)
TR H I (F p =0.87,P,; =0.458) , RJF 1 mo, Q -
FS-LASIK 413k 22 i & & T SMILE 41, ARJ5 6 mo,Q fH-
FS—LASIK 4HERZ K Z 0.52+0.18 wm, A4 T SMILE 41
(P<0.001) , W% 3,
233 EHEESKFEEE WALANFN b EE L7
53 R B[] AL TR SR AL (Fyyp = 4.56, Py = 0.005;5
Fuy=9.87,P,;=0.002) , EAE BN (F oy =112, P =
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0.341), A J5 1 mo, SMILE 4 T P # 2% I 2 & T
Q fH-FS-LASIK#(P=0.002) . RJ5F 6 mo,SMILE 2 I F
HERFEZR 0.21+0.09 pm, B35 T Q A -FS-LASIK 4
(P=0.003) , PRLIASEII )R- 25 g, 25 5 T4 it
B (F oy =1.56, Py, =0.214; F =2.01, P, =0.118)
W23,

234 =MEKRE WAIARIEE =R E K, 2257

TG 2T (F 5 =0.98, Py =0.3245 F 0 = 1.45 Py =
0.238) , L% 3,

235 WMHRE AJ5 6 mo,SMILE 41 SR BFET Q {H-
FS—-LASIK 4 (P =0.008) , MTF i £ & 7%, SMILE #H 7&
10,30 c/d 25 [ 5 (%6F E AIURRE 1 5 (% 4) . SMILE
ZH 7% 7] 25 Bl IR & A2 3R (12% ) R T Q - FS-LASIK 41
(21%) (P=0.023) ,

Fx1 WAHEERWNELZEMILER XES
EiEE SMILE 4 (n=60) Q {H-FS-LASIK 4 (n=60) P
Y (%) 28.7+5.2 29.1+5.8 0.67
A Hj SE(D) -4.25+1.32 -4.18+1.45 0.72
FARREL R (um) 532435 528+38 0.45
= (D) 43.2+1.6 43.5+1.8 0.28
£ RMS HOA (pm) 0.3120.10 0.29+0.09 0.26
R (pm) 0.28+0.11 0.2620.10 0.30
FEHEZE(um) 0.10+0.05 0.09+0.04 0.21
JKFEE 2 (um) 0.08+0.04 0.07+0.03 0.14
ZHFEE (um) 0.0620.03 0.05+0.02 0.06
K2 ARE6moMARERNAREXLELRE xES
2157 AR %4 UCVA(LogMAR) SE(D)
SMILE 41 60 -0.02+0.05 0.1820.22
Q {li-FS-LASIK 41 60 -0.03£0.06 0.2120.25
P 0.327 0.473
£ 3 WABERTARGARERERETGES ST (XS, um)
28 R %k ARHT AJG 1 mo ARJG 3 mo AJG 6 mo
. RMS HOA
SMILE 1 60 0.31+0.10 0.42+0.14 0.40+0.13 0.3820.12
Q fE-FS-LASIK 41 60 0.29+0.09 0.50+0.16 0.48+0.17 0.45+0.15
R
SMILE 41 60 0.28+0.11 0.37+0.15 0.3620.14 0.3520.14
Q {E-FS-LASIK #H 60 0.26+0.10 0.55+0.20 0.53+0.19 0.52+0.18
T B
SMILE 41 60 0.10+0.05 0.25+0.10 0.23+0.09 0.21+0.09
Q {E-FS-LASIK #H 60 0.09+0.04 0.15+0.08 0.1420.07 0.12+0.07
KPE
SMILE 41 60 0.08+0.04 0.10+0.06 0.09+0.05 0.08+0.04
Q {-FS-LASIK 2 60 0.07+0.03 0.09+0.05 0.08+0.04 0.0720.03
=R
SMILE #H 60 0.06+0.03 0.08+0.04 0.07+0.03 0.0620.03
Q {l-FS-LASIK 2 60 0.05+0.02 0.07+0.03 0.0620.02 0.050.02
x4 WHEETFERMEARRES T xEs
e HIR %% AHY AJF 1 mo AJG 3 mo AJ5F 6 mo
SR
SMILE 1 60 0.22+0.05 0.24+0.05 0.25+0.06 0.2620.05
Q {l-FS-LASIK 2 60 0.20+0.04 0.20+0.04 0.2120.05 0.22+0.04
MTF@ 10 ¢/d
SMILE 1 60 0.58+0.11 0.60+0.10 0.6120.11 0.62+0.11
Q {l-FS-LASIK #1 60 0.56+0.10 0.55+0.10 0.56+0.11 0.57+0.12
MTF@ 30 ¢/d
SMILE 41 60 0.36+0.10 0.35+0.09 0.3620.10 0.3820.10
Q {l-FS-LASIK #1 60 0.34+0.09 0.30+0.08 0.3120.09 0.32+0.10
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