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BAY. Lt 4 RO /N DD T A B EE T P OB B O R
(SMILE ) 5 AP 306 4l B i 43 0O I o7 # R s 4 R
(FS—LASIK) i&97 i B B T7 3

ik MR ST, PR 2022 4E 8 H & 2024 4E 10 H A
B IS B R RE S AR AR 2 100 1] 100 AR (X E0f IR ECHE kA 7
WH9E) o MR ERE R T AR 7 AR [E 432 FS—-LASIK 41 52
145 FS-LASIK 447, SMILE 4H 48 5l45 7 SMILE 497 .
ARJGHETT 6 mo, AL ZH 3 M TR G B L T RIS 45
ROBRBE T | AR IR 58 A IR Q L b Je A JBE IS 32 A A
TR R 22 SRR W) 0 S8 DA KO RE R A L
LR ARG 3.6 mo, IR EBIRM J1 (UCVA) FI5ERLER
5 B AR AT B (14 P<0.05) . RJG 6 mo, FiZH B #H
FAME MR b RIS B A AR RR I AR, B FS—LASIK
2 AR TEAR ; PH4H Q (E B AT I &, H FS-LASIK
= ($) P<0.001) s PRAL B E AR5 s g 22 3k 22 =
MR 22 2 TH i, H FS—LASIK 2H 55 (#) P<0.001) ;
HEFLZALAEIR) M4 (ICR) JEAS 6 B H
B ( DAR2) ¥ 7t &, B 2 S 4 (SP - A1) | fe KT Fa th 562k
12 (HC-Radius) & E B - 7K -5 1] ( ARTh ) I FFAK (35
P<0.001) ., Wi2H & EIF RAE R BRI T 2Z 7 (P>
0.05) .

£512 . FS-LASIK 5 SMILE #4775 B 2t 38 b 35 00 R 34 1Y)
My, A JaH AR S A& Bk, RG22
FS-LASIKHY B M Q {H =R 225K,
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Abstract

e AIM: To compare and analyze the efficacy of
femtosecond laser - assisted in situ keratomileusis ( FS -
LASIK) with small incision lenticule extraction (SMILE) in
the treatment of moderate myopia.

e METHODS ; Retrospective study. A total of 100 patients
(100 eyes) with moderate myopia admitted to our
hospital from August 2022 to October 2024 were selected
(all the data of the right eye were taken for study). The 52
cases in FS-LASIK group received FS-LASIK, while the 48
cases in SMILE group received SMILE. The patients were
followed up for 6 mo, the visual recovery, spherical
equivalent, corneal curvature, corneal Q value, central
thickness, corneal

corneal volume, high - order

aberrations, corneal biomechanical parameters and
incidence of complications were compared between the
two groups.

¢ RESULTS: At 3 and 6 mo after surgery, the uncorrected
visual acuity (UCVA) and spherical equivalent of both
groups increased compared to before surgery (all P<
0.05). At 6 mo after surgery, both groups showed a
decrease in corneal curvature, central corneal thickness,
and corneal volume, with the FS-LASIK group having a
lower corneal volume; both groups showed a great
increase in Q values, with the FS-LASIK group having a
higher Q value (all P<0.001); the total high - order

aberration, spherical aberration, and trefoil aberration all
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increased in both groups, with higher values observed in
the FS-LASIK group (all P<0.001); the integrated radius
(IR), inverse concave radius (ICR) and deformation
amplitude ratio 2 (DAR2) were all increased, while the
stiffness parameter at first applanation (SP - A1), the
( HC - Radius ) and the
ambrosio’s relational thickness to the horizontal profile
(ARTh) were all decreased in both groups (all P<0.001).
There was no statistical difference in the incidence of

highest concavity radius

complications between two groups ( P>0.05).

e CONCLUSION: Both FS - LASIK and SMILE can help
improve the visual quality of patients with moderate
myopia, and their early postoperative corneal
morphological changes have their own characteristics. In
addition, patients who receive FS - LASIK have larger
corneal Q value and high-order aberrations after surgery.
e KEYWORDS: small lenticule extraction
( SMILE ) ;
keratomileusis (FS-LASIK) ; moderate myopia; efficacy

incision

femtosecond laser - assisted in situ
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AR A B T WA i) 2 D P B A F ™ o 1)
KR PR B TAE SR A3 0, H BB B AE A OB )
B IEAE S — R AR BN AT IR TT 7k BB S A R IE
JESEANTE el BT T HR B AR RO Al Bh v
O T1O6 IR A ff IR B B2 R (femtosecond laser — assisted in
situ keratomileusis , FS—LASIK ) F1 4= KFF G /N DT 11 £ i
FL N B B B R (small incision lenticule extraction,
SMILE) £ B 4 1 B i o T AR b 5 52 W03 A e 8
FS—LASIKSE Je i 1 CRM OB A8 TIAE — > AT 30 1 £
e, B 5 R T 2SO 0 o BB I 36 ok v A o g it
FRFFIEJECATED . SMILE S8 24K H RFMEOL , 76 £ i
FE T2 AT PO R R BE 3 B i — A A 3 T i
BEFN—A~ A RENE 42256 16 A L A — 1 2-4 mm Y
TN 1T 38 2 322 1) 10K 1155 56 I 385 B B DA ikt el
AR AR R S Gk B R OE JE 6 R IE R R T AR Ok
FS—-LASIKFI SMILE & 4337z W H , {H 3¢ T3 W f 3 A
TEAR S5 A0 0 52 0 A A M ) T A9 A0 55 45 3R i A —
AT REBITRUES . AT B A58 i X
AR5 367 o BRI LR X B A S A IE AR KT £
JRESE I 7 R 26 5, N B E A IE N T A T Z Rt S
AR
1 X &FFE
113 mBPEAESE, P4t 2022 4F 8 H & 2024 4F 10
A A GG A B T AR 100 451 100 AR (YA IR 2504
HATIESY) o ARAE RS TR I AR IR] 4324 FS-LASIK 2H
52 fil45F FS—-LASIK J4J7 , SMILE 41 48 il 457 SMILE 4
ITo MARRE: (D) FER =18 % (2) B L ER R EES:

2 alelA b5 (3) SRR EEE -3.00--6.00 D, HEBR bz
(1) 6 mo Jig Bt A B4 i B2 5 (2) BEAEA IR T AR 5L
(3) IR S5 SE IR AR R 15 2 3 5 (4) A H G
MR ™ T P9 B 46 5 (5) A5 R G ol 453 45 IR 2 505 5 (6) L
BIRAR JRIRR T | A Bt DL S (B A 85 (7) WD
AP A A 2% . AT O RS B2 R R 22 D1 S it ofE (it
7:2024-C-009-E01) , FrfiZ 5 WL F NGRS $
1.2 7% PIHBFH ARG A, ARHT3 dIFh
AV BRI, B 4 R, A FARYH R —EIf
ZilINI

1.2.1 FS-LASIK BF RFiE i) 500 kHz [ VisuMax
TCRPEOC AT F O A, A0 5 MHz, Jik i RE &
185 nJ, FAEIR A2 N 8.0 mm, A EIRIESE A 90 wm, 2
XIREAEN 6.2-6.8 mm, 75 H T MM LT, JOT
WSS, 8 250 Hz MEL-80 43 T HOGHEAT i 15 5L 5T 1)
HI, VTHI S¢S FH - A 58 75 W i vk 1 15 BT UK, 52 067 £
IR

1.2.2 SMILE BFRFE i/ 500 kHz [ VisuMax K
WOCAHEFT A BERZSH0N 140 n) , A IEIREEE 120 wm,
HEAE 7.5 mm, FEEE HAT 6.5 mm, JorE BB T EN
FARE L TR B E AR SR 5 5 3 CR RO, £ 2
A TRALAE - (1) BTN A B 00 J5 R T A4, (2) XE R nY i
2% 360°HE H A4, (3) 20 NE B Y TR T4, (4) 7244
1T 10:00—12:00 J7 [l f—4> 2 mm FY) 3 ELA R 10T
WYITE B JE TR WU R 4B O o8 B B I R o8 i
FAR,

1.23 RIF4IE  PI4LEHE AR B 22 A b 2 IR
W H 4 R ESEE T 1 wk;0.1% BRI H 4 1K, 3 #i6
AEEH 1K,

1.2.4 WEIERR  ARJGBETT 6 mo, (1) ARHI, RJF 3.6 mo
{68 R ] B v o R 7 3% 6 I A8 B AR R A T (uncorrected
visual acuity, UCVA) FlFfE%5 IEAL JJ (best corrected visual
acuity,BCVA) , et 73 BTt 45 554 LogMAR {EL; fiff H H iR
BB RO 52 %8 B8 HEAT IO, SR ROR B = R
JERHFE B 2, IF VO A RO R A, A Rt AR
B =ARJ5 6 mo UCVA/ AR UCVA, 24 PEF5 8 = RS 6 mo
BCVA/ARF{ BCVA, (2) FIJH Pentacam i 5 [ I & £
JR 5 i R Q B, TERE S S50 T B RS,
BN o T T B R e oY & T o S VA R S R
1k BER 2 538 HALHT 7 W A ALY B2 IR 3 YRS IS & I
RHRIE ORAF X5 B4 H 3 R MR SR 4R B Y R 5
HNIAE]“OK” . WURARTT, RJF 6 mo Iy f I R f
Q 1B, Yo A JEREISE B R AR BEAR AR, (3) AR, RS 6 mo R
FHAA BRI TR 22 20 B AR T A 3 6 mm AR T AL 1 B
B2 FREM =M RR 2 BN E 3 R BCFIE, (4)
ARHT, ARG 6 mo R FH TR AL 1 A= 1) 3 2 43 Hr ASAS: DU 2
Yy 1 F AR SHL AR LR & 2 12 (integrated radius, IR) |
[ M1 7 2 42 ( inverse concave radius, ICR) | il & & %
(stiffness parameter at al,SP —Al) | B KRR Il R 242
( highest concavity radius, HC—Radius ) . A 5¢ J8& & - /Ky
[ ( ambrosio’s relational thickness to the horizontal profile,
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ARTh) | J& 75 & i [t {E ( deformation amplitude ratio 2,

DAR2) ., (5)iCRM4LEFH ARG I RAE LA TE L,
it b R SPSS27.0 B4y Mt . AR A IE

DO AT E TR DL x+s FRon, AL R FAA TS FEAR ¢

FEB6 , 2P LA T RO XS REAS ¢ K56, 5552 I 42 7 25 B AT

Ty 25 08T, 20 W LSRR LSD— ki gs it

BOFBIA n (%) Fwn, 47T X*/Fisher B VIME R LRI, P<

0.05K R ZEFAGIH R L,

245

21 WEABERI—MBEMEER WAHBEARN—BE

B 22 e g1 # R L (P>0.05) WK 1,

22 WAREFARAIG UCVA Lk WULERE F ARG

UCVA BB ] 22 5 A 48 11 2% 38 L (Fyyyy = 1257.000,

Py <0.001) | 2 1) FI 22 HAE JH M B 28 S ¥ TG i 38

(Fuyy=0.072,P,,,=0.788;F . =0.129, P, =0.880) , it

— P LA IR LR 2,

23WMAREFAME BCVA Lk P EEF ARG

BCVA WWEERIITGE 7 L (F = 1792, P,y = 0168
Fyy=1.024, P, =0312;F ., =0.256,P,,, =0.774) W% 3 .
AMABERGEREEBMZLERHLR N5
6 mo, 20 8 F A SRR RO 2 A MR BB 22 S I TR e
AR (P>0.05) , WK 4,

25 MABREFARUNEEMKEEHILE WAHLET
AR S8 R B B LI ) 22 5 A5 G 2 R L (F gy =
1620.000, P, <0.001) , 4 [H] FI 52 A JH L85 22 55 34 JE 4¢
TR L (F gy =0.002, Py =0.965; F . = 0.060, P, =
0.941) , i — P LLACES R I 5

26 MABEFAMERBESIEIRILE AT, WA EH
0 FrE A A A Q FL v o o MBS JRE JEE A MR B L e 2
SH TG 2EE L (P>0.05) , R 6 mo, P41 i I
il e ISR A A AR A BOR BT AR, HL FS -
LASIK 20 ff1 RAABUEAR ; W2 38 % Q (I BRI+, H.
FS-LASIK 418 5, 26 5 ¥4 G112 38 L (P<0.001) , WL
%6,

£1 WABERT—RANILE
4151 BUSCCIRE)  PERICB/ % B1)  tEfh(XEs, %) SHOREEE(XEs,D)  WUJE(XEs, mmHg)
FS-LASIK ZH 52(52) 28/24 26.36+3.58 -4.48+1.10 16.08+3.12
SMILE 2 48(48) 27/21 26.50+3.18 -4.52+1.06 16.14+3.34
X2/t 0.058 0.207 0.185 0.093
P 0.809 0.837 0.853 0.926

2 WABEFARRIEUCVALE  (x£s,LogMAR)

R3 WAHABEFARBIEBCVALLE  (x£s,LogMAR)

ZH 5 R % P N:i] AJG 3 mo AJG 6 mo 21 5 R % AT ARJG 3 mo AJ5F 6 mo
FS-LASIK 2H 52 1.135+0.323 -0.037+0.033* —0.043+0.028" FS-LASIK ZH 52 -0.042+0.005 —0.043+0.006 —0.044+0.006
SMILE #2H 48 1.157+0.341 -0.039+0.030" —0.045+0.029" SMILE 2H 48  —0.042+0.003 —0.042+0.005 -0.043+0.008

F.P<0.05 vs ARHT,

x4 WABREAREEREEHNRSMERMEE x£s x5 FMAHABEFANEENKEEHLILE (X%s,D)
215 ke EER e A PR ZH 5 HR %4 AHT AJF3mo  ARJF6mo
FS-LASIK 41 52 1.19+0.20 1.20+0.21 FS-LASIK 41 52 -4.48+1.10 0.04:0.23* 0.06=0.25"
SMILE 41 48 1.1520.19 1.15+0.20 SMILE 21 48 -4.52+¢1.06 0.05£0.21"  0.08+0.25°
t 1.023 1.217 " P<0.05 vs KA,

P 0.309 0.227
*6 WMHABEFATGRAESERILE xxs
4 s L C 20D t P _AEQE z P
AT AJF 6 mo AH ARJ5 6 mo
FS—LASIK 4 52 43.23£1.22  38.79+1.45  16.896  <0.001  -0.25:0.08  0.93:0.26  31.280  <0.001
SMILE 41 48 43.41£1.40  38.87+1.67 14434  <0.001 -0.24:0.07 0.73:0.20  31.715  <0.001
‘ 0.687 0.256 0.663 4.285
P 0.494 0.798 0.509 <0.001
15 s EF'iﬁl H%J?—TE‘( pm) , P @ﬁ%*ﬂ( rr{mz ) , P
AH ARJG 6 mo A AJG 6 mo
FS-LASIK 41 52 538.44x14.59 445.58+43.58 14.571  <0.001  64.25x1.63  59.53+1.43  15.697  <0.001
SMILE £ 48 540.21x13.85 437.40+29.74 21712 <0.001  64.09+1.59  60.95+1.55  9.797  <0.001
‘ 0.621 1.087 0.496 4.765
P 0.536 0.280 0.621 <0.001
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27T HAREFATGEAEGELLE Ry, WAEHE L
bR 2E Bk M RERE R ER Y TSR IT¥E X
(P>0.05), ARJ5 6 mo, 4L F B g 2= Bk =it
FAG 2R R BT T, B FS—LASIK 4 T SMILE 41 , 22
A G iFE L (P<0.001) , 1L 7-9,
C8MABREFAUNERBEEYMNZSHLE KRii, W
Y EBE SRR )12 SR R G2 E X
(P>0.05) ., ARJ5 6 mo,IR .ICR .DAR2 HH AR TF,SP-
Al HC-Radius , ARTh ¥ ARG, Z R B A LI E
S(P<0.001) , {H 20 [8] £ 3% 45 301 F WA= 40 ) 24 S U O 3%
S TG E X (P>0.05) , WL 10,

COMBABERBHEELE WHBRERGIFEELR
ERWE 2R IG X (17.3% vs 10.4% ,P=0.321) ,
WL,
31Tie

CEPROE R N S A R S TR Pk R F R
IR RO SR I A I A R A A R, S
FAEA BT, I BB O8RS off 35 ) A RS R B, IS T
“ARILIIBF AR X, B KW, SMILE 1
FS—LASIKFE 2 7% £ B i 22 18 fih 258 77 [l A 28, HAT AR AL
B2 G AR T A0 R R B AR T AR TR,
HAEAME 0T A 12 R B 5 R e Dl
E%%%‘féﬁﬁﬁﬁ%ﬁ[&m o Lazaridis %[”] W5t B ,YT:
3 a7 E] 3252 SMILE Fl FS—LASIK A 4 3 90 5 2 |
HL A B JEE i 2 () A R TS B 349 2 30 s A AL 1 384 K
O (H 5423 FS-LASIK fy B E M L, 352 SMILE B 834
S A7 R A8 M J Bl sk i B AR R R AR . fAEE Q 1H
Fi IR N A PR AR BRI AR 1) S50, i e e [X 5 5 5%
[ X S R 22 R RE R, IEH ST, AR A Ao
)31 % B AR AR, e SRR T S 40 Q <0, 7
BN TRE R A TR 5O F L DX ) ] 301X i AR e
S PR, ERTEEER TS Q 1 >0, # B JE Y6 F R %r
EEALE ,Q (838 W = TR, JF B A I i 9 i v
Q E 2Rl f R A AR LT AR AL AW He X
il TP ATy A r B ST A BB 3 30T 0 T 502 Xt 5 il
T2, USRS IE FAR T EHR S %,

ENIEY-2 U i i N [T NS TR £ N A2
JELBE 356 T OB/ 0, 3 T b b A0 4 T S %, Q L I i 2
K, F AR 6 B Ak F AR e RAS, 2 B JE TR AT BB
TIESCTF ARG A R ok DI S 30 ] 3 DX 3 A % B
Ui, T AT I RE v 6% X E YRS A g, w0 A £
AR R EE LB 4™ . RJF FS—LASIK 41
Q fE KT SMILE 41, £ W% SMILE A9 8 % i B 548
AT AR AR 5 ) o R 40 T A R ) G i 2
M & 2 —, Tie & FS—LASIK i J& SMILE FA , #4:1]
B o3 F L 2 ek 0 AL 3 7 el 28 A IS0 Bk A S
IEJEYEANIE X e T AAIF 9% 25 5 vh P A £ 3 AR I
FRISA BT PRI . {H SMILE AR5 3.6 mo FY fA A
TR T FS-LASIK 41, 43 #7 5 K o] 68 /2t SMILE AR
BB RIS RS B A R 53 D Py 5 45 RS P SR M T A
JBE, P EOR 5 A AR B X g

x7 WHEEFANEEEMEGEEILR (XS, um)
205 AR %K ARHT AJF 6 mo t P
FS-LASIK 41 52 0.16+0.04 0.46+0.11 18.463 <0.001
SMILE #H 48 0.17+0.05 0.24+0.07 5.638 <0.001
t 1.108 11.820
P 0.270 <0.001

x8 MABEFAMBKRELR (X£S, pm)

415 % AT ARG 6mo ¢ P
FS-LASIK#H 52 0.19%0.06 0.45:0.14 12.309 <0.001
SMILE 4 48 0.20£0.06 0.28+0.08 5.543 <0.001
t 0.833 7.373

P 0.407 <0.001

®9 WMABREFANBE=MEBRELE (XEs,um)

205 AR %k ARHT AJF 6 mo t P
FS-LASIK 2 52 0.17+0.05 0.27+£0.08 7.644 <0.001
SMILE 4 48 0.16x0.05 0.20+0.06 3.548 0.001
t 0.999 4918

P 0.320 <0.001

R T A A G AR AR S5 5 o i 2SR 44 r , UCVA I
BCVA 33X A6 A5 S e 3 10 32 UL 3 I 1, AR AR 52 i
7, FS=LASIK F1 SMILE X o B2 37 #1825 32 UL AR o Jo £ )
SN G 25 S AL IR E RS 6 mo 1Y AUk TR BURN L
SRR TO I 25 S | i — 20U B PR TR IE I
HIAT RN 22 4k . NAIIRER T AR 52 BB C R S8, AR
S gk 1175 AR AT 2 A7 R 22, X0 O 22 1R Oy 18 i
1925, FISET A5 25 8 A FR 0k i 22 19 3 2 41 G 4,
WA IR ETF AR i IR AR: | TR 3 45 2 5501 el A8 %
SRS A BEAR 22 1 e A8, O i 52 ) R S A T, AR
W45 R B, ARG 6 mo, RJF B R B R 25 BR2z | =i
A2 T, H FS—LASIK 20 55, % B SMILE AR J5 4
A BT B, A LI DR RS LA A R B DR
FAEIE AR SE A, WG A IR0 28 BT A 6, A S o 21 4
FOEHE , SRR IR S ks =GR AR
FHEZ T, FS—LASIK A J5 B35 A I Q R K, R
B P e DX 3 SRy S 2L T R 3 X3k A Sy B i 3 A R
A0 AR AR e e TR, O S
AR B 10 JE GRS AR AR 5 o PR AL R R SRk B 1 4
FARH, F W] FS-LASIK 5 SMILE YJfE8F IF HOG, k3% 5
FOIRZS . ARTFFTIE w4 B E ARG I B & A R g
ToGuitf 22 5, F B AR 7 2UER &7 SR A OGO K i
BHEEHEMAL,

AWFZE KL, FS-LASIK 1 SMILE JA¥7 o B8 3T #H  #
RJG et fa A Y 12 S H R T R & 25 RHAPFFAR
X HfBE S LR A S A IR 1 1 R ) SE AR 2 A HE
ARG R R A R EA—B, RIS 6 mo,
IR 1 ICR Fi , A BT S HEARIG 6 mo B4 T — &
AR Ak, A T A RS A I SR AR 4G O BV AR 754 X 5
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F10 HAEEFANEREREEMHESHILE xXts
. IR(mm) ICR(mm)
45 IR AH ARG 6 mo P b N} AJG 6 mo ! P
FS-LASIK 21 52 7.29£0.92  9.34x1.06 26929  <0.001  0.16£0.02  0.20+0.02  26.381  <0.001
SMILE 41 48 7.25£0.86  9.62+1.03 32336  <0.001  0.16+0.02  0.20+0.02 25336  <0.001
t 0.224 1.338 0.000 0.000
P 0.823 0.184 1.000 1.000
am P T
AW ARJF 6 mo AH ARJG 6 mo
FS-LASIK 41 52 99.58+12.25 76.22+11.59 25.793  <0.001  7.76£0.85  6.50+0.62  21.170  <0.001
SMILE 41 48 101.34+13.13 75.83+11.37 25.997  <0.001  7.80+0.89  6.36+0.26  19.209  <0.001
‘ 0.693 0.170 0.230 1.451
P 0.490 0.866 0.819 0.150
B N ARTh DAR2
A BE X AR o6m P Rt ARemo P
FS-LASIK 21 52 511.48+83.56 191.45+57.28 54.712  <0.001  4.12£0.40  5.11x0.70  19.867  <0.001
SMILE 41 48 524.37+102.87 192.66+61.35 43.754  <0.001  4.14x0.42  5.34:0.42  36.194  <0.001
‘ 0.690 0.102 0.244 1.972
P 0.492 0.919 0.808 0.051
x11 WAHBEREHEIELR iR
gl R 4 1 I K i IR 24 Fr1RE R 4 1 TR Y it
FS-LASIK 21 52 1 1 3 3 1
SMILE 41 48 2 0 1 1 1 5

5 s T N PR I N ST I S Ny = W5l i =i A )
ORIt RO T B0 0 LE JE S RN IE Y B Y
FEATARITU R, PIZH SP-A1 YIREAK, 2 W £ 5 11
T B AR A S5 A5 I T B, A B 3R BT A1 70 A8 T8 1 e 0 AR 55
Al RE K R FS—LASIK F1 SMILE ¥4 %F £ 5 2H 21 E 47 7] 1)
SOAL I IR A AT ) A= ) 00 2 S5, S B R
I, T DAR2 Thisr , M & A B AE 32 2 51 71 178 F B 0 T8 AR
AE I 1G24 A 0 B SRR AR A, AR RS0 B T R (75
M2 5 RHEIEAE

25 | JrR  FS—LASIK 1 SMILE ¥4 B T3 v i i
PR IO L5 o 2, A 70 A R S AR A 45 HLRR o, R
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