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Abstract

¢ AIM. To evaluate corneal biomechanical changes before
surgery and different postoperative time in patients with
varying degrees of myopia undergoing
femtosecond laser in situ keratomileusis (FS-LASIK) or
small incision lenticule extraction (SMILE) procedures by
ocular response analyzer ( ORA), and to investigate
potential differences in how these two surgical techniques
and varying degrees of myopia affect
biomechanical properties.

¢ METHODS. Case series study. A total of 132 eyes that
underwent FS-LASIK or SMILE surgery at Lanzhou Huaxia
Eye Hospital between December 2023 and June 2024 were
enrolled. Based on the surgical procedure, they were
categorized into FS-LASIK and SMILE groups and further
stratified into a high myopia group (-10.00 D< SE <
-6.00 D) and a moderate-to-low myopia group (-6.00 D<
SE <-0.50 D) according to spherical equivalent (SE).
Changes in parameters including uncorrected visual acuity
(UCVA), best - corrected visual acuity ( BCVA), SE

central corneal thickness ( CCT), cornea- compensated

either

corneal
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intraocular pressure (IOPcc), corneal hysteresis (CH),
and corneal resistance factor ( CRF) were compared
among groups at different postoperative time.

e RESULTS: The corneal biomechanical status in the
FS-LASIK group and the SMILE group was well
comparable. At 3 mo postoperatively, both the FS-LASIK
and SMILE groups showed a significant increase in SE
compared with preoperative values, whereas UCVA,
CCT, and IOPcc were significantly decreased (all P<0.05).
No statistically significant differences were observed in
these parameters between the two groups (all P>0.05). At
1 d after surgery, both CH and CRF decreased significantly
in the FS-LASIK and SMILE groups (all P<0.05). The
reduction was more pronounced in the FS-LASIK group
than in the SMILE group (P<0.05). By 1 and 3 mo
postoperatively, CH and CRF in both groups exhibited
recovery relative to early postoperative levels and tended
to stabilize, though they remained Ilower than
preoperative values (all P< 0.05). Furthermore, the
FS-LASIK group had lower CH and CRF than the SMILE
group at these time points (all P<0.05). Within the SMILE
group, the high myopia subgroup demonstrated more
pronounced decreases in CH and CRF at 1 d and 1 wk after
surgery compared with the moderate - to - low myopia
subgroup (all P<0.05).

¢ CONCLUSION: Both FS-LASIK and SMILE procedures
demonstrated good safety, predictability, and
effectiveness postoperatively. However, both techniques
resulted in reduced corneal biomechanical parameters,
with FS-LASIK causing a more significant decrease. In the
early postoperative period, patients in the high myopia
group showed a more pronounced reduction in corneal
biomechanics. By 3 mo after surgery, no statistically
significant difference was observed in the effect of myopia
degree on corneal biomechanical properties.
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keratomileusis ( FS - LASIK); small incision lenticule
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5% R FHIR 52 W43 M14% (ocular response analyzer, ORA ) #E17
I, AN ) I WL B2 S8 47 SMILE B FS-LASIK A J5
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1.1 38 JREIRFIVIFE, HEH 2023 4F 12 A £ 2024 4F 6
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L (-6.00 D<SE<-0.50 D) , AHF5E 84 5 K K
A=W 15 280, VIR R Ge it B A7 43 A, BRIt G XUHR i
AR BEAS— 3, WP HR 23 AR 4l 4% A /Y SE (E A A [F] Y
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HRFAR,
1.2.3 MEIEHR bl U7 A (8] 90 5 A8 RS A [R) B (1] 11
UCVA .BCVA SE .CCT.I0Pcc .CH .CRF 254,
Giit2f oy M. R SPSS26.0 Bk 47 G i 27 43 #r
FFE IR 8 T RUE S M TR PR x+s %
TN ANFEA TE 240 A 0 1T 5 B8R DL H A0 50 (0 4 A7 8K [
B ) Fon, PRALI) FL B, IE 24040 ERER I S B AR ¢ 46
5 AR IE 70 YRR F Mann—Whitney U K656 ; 71509 B}
KX A, ARAT ARG AR 8] 15458 bR 928 1k %
A 0 R )y 25 AT, HE— 25 P LR T LSD -1 A
5, P<0.0S AN AZESHAGIT¥E X,
2R
2.1 FS-LASIK 871 SMILE A& EE &Rt A
TN ATT A TR B 68 1] 132 R, ira #rp < i)}
B M FARIRE, Horb 5 29 4, 4 39 ], #eARA4 AT
FS-LASIK AR A FS—-LASIK £ (27 #1 52 HR) , Horp & & i
P15 ) 29 HR, A I B T A0 12 5] 23 HR ; 47 SMILE AR H
SMILE £H (41 {51 80 HR ) , Horbisy B2 A8 14 1] 28 R, A%
FEIEAL 27 6 52 MR o ¥ BB B SR 499 A AR5, LA Ry
Geit R IR T T, TR — R XUHIR 34 R F AR I /9 J O F
A7, FS-LASIK 1 SMILE 4H 5 3% AR i UCVA .BCVA .

SE MR CCT 10Pce ,CH ,CRF 45348 WE Rl 22 5 L 48
TER (3 P>0.05)  JER AL A9 1 2R S B
RAFm] etk i 1,
2.2 FS-LASIK 871 SMILE A& E ARG 3 mo FiEirER
ARJG 3 mo, FS—LASIK 20 Fll SMILE £H H #& f J1 . 3 0
# SE BETE ,I0Pce fAMERIR CCT WFE N, 5 AR
L, 225 BA G271 L (¥ P<0.05) {HZH 1] #5465 bR 22
SRR X (¥ P>0.05) , W3k 1.2,
2.3 FS-LASIK 485 SMILE A £ & R E /8 CH tb %
ARAGA G A [F B A] FS—LASIK 205 SMILE 41 8% CH [k
B, 20 BA G L (Fyyy = 1661.757, Py, <0.001
Fy,=13.313,P,, <0.001; F,, =6.096,P,, =0.005), K
JF1d,FS-LASIK 415 SMILE 41 % CH 358 % F & (3
P<0.05) ; RJ5 1.3 mo, FidLE# CH ¥EAR 5 R4 Fr ]
Tt TRE BT ARHET (3 P<0.05) ;R )5 1.3 mo,
55 SMILE #H #H It, FS - LASIK F [ 5 i 3 (1= - 3.426,
-3.025,1] P<0.05) , W3 3,
2.4 FS-LASIK A5 SMILE A& & A~ RFtE CRF tb %
ARATA G AR E] FS-LASIK 20 5 SMILE 4H ## CRF i}
(RIS A 800 26 S LA GE 15 38 L (F oy = 1309.810,
Py <0.001; F = 14.130, Py, <0.001) |, i 58 H. RGN 22 5
TG B X (F,, =1.498, P, =0.216), RJ5F 1 d,
FS-LASIKZ] 5 SMILE 41 f: #% CRF & 3% TR (3 P<
0.05) ; RJ5 1.3 mo, L& CRF B A J5 54 r =
FIf#a TR E AR T ARHAT (3 P<0.05) ;R 1.3 mo
5 SMILE #4H #H M, FS-LASIK N [ 8 & 3% (1 = - 2.764
-2.816,%) P<0.05) , W% 4,

%1 FS-LASIK 850 SMILE AE & E &% RILER
ity FS-LASIK 21 SMILE 41 X/ 7 P
IR %% 52 80
B2 (#l) 10/17 19/22 1.217 0.270
AR (XS %) 27.00%3.71 27.21%3.69 0.323 0.747
UCVA(X£S, LogMAR) 1.31£0.19 1.24+0.32 1.516 0.132
BCVA(X+S,LogMAR) 0.01+£0.04 0.00+0.03 0.904 0.368
SE[M(P,5,P;),D] -6.13(-6.94,-5.00) -5.50(-6.25,-5.25) -1.827 0.068
FIEH R (X £, D) 43.50+1.46 43.10+1.20 -1.620 0.109
CCT(X#S, pm) 539.75+19.08 540.74+20.55 0.277 0.782
[0Pee( XS, mmHg) 15.8420.86 16.02+0.66 1.314 0.191
CH(X%S) 10.40+0.52 10.44+0.49 -0.412 0.681
CRF(X+S) 10.22+0.51 10.38+0.57 -1.720 0.088
%2 FS-LASIK 270 SMILE HEE ARG 3 mo Ki5iRER
4151 IREC UCVA(x+s,LogMAR) SE[M(Py,P:5) D] ffjili%e(x+s,D) I0Pcc(X%S, mmHg) CCT(X%S,pum)
FS-LASIK 41 52 0.00+0.03 0.25(0.00,0.25) 38.57+1.46 13.55+0.87 452.96+17.8
SMILE £ 80 -0.00+0.04 0.25(0.00,0.25) 38.21+1.19 13.76+0.58 459.11x21.21
t/Z 0.759 -0.604 1.481 -1.625 -1.731
P 0.449 0.546 0.142 0.107 0.086
# 3 FS-LASIK A5 SMILE H&E#E CH Tk (x£S, mmHg)
25 AR %L AR ARE1d RJE 1 wk AJE 1 mo ARJ5 3 mo
FS—LASIK 4 52 10.400.52 6.79+0.45" 7.21£0.44" 8.25+0.40" 8.40+0.40°
SMILE % 80 10.44+0.49 7.18+0.71° 7.67+0.59" 8.570.65" 8.67+0.62"

1 .*P<0.05 vs KRR,
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2.5 FS-LASIK 271 SMILE AN A REEMIZEE#H CH
1 CRF BT {L 45 FS—LASIK ZH 1 SMILE 2H P i fiC
T P2 R A A AR B R TIT UCVA M SE 22 5 LA 4eit
S L(H) P<0.05) 4R BCVA A E 2 CCT  10Pcc .
CH .CRF 2R T8t it 2 X (¥ P>0.05) , #2275 P2 £ i
AW SRS HAA BRI AT ek, L3R 5 6,

251 FS-LASIK AN A EIEMIEEEHE CH TN Anr
A S AN [ B[] 25 B 3 A 2 5 e IR B I A 4 AR CHL B[R]
RN A RN 2% S A e 27 3 L (Fiyp = 1051.944,
Py, <0.001;F ., =5.348, P, =0.011) , 1fi 41 [f] 55 ) 2
SSRGS R S (Fuyy =2.741, Py =0.104) . 5 AR FIAH
Ho PRAIARS 1 d CH ¥ B E AT (3 P<0.05) , RJG 1 wk
BWRE ARG 1 mo JEWRE #FFE ,MHAJE 3 mo 31K
TR (¥ P<0.05) , £ 7,

252 FS-LASIK AN ARIEMIEEEE CRFEE®R R
AR S5 A RIS ) 737 5 0 R0 R0 {1 2 i A4 FR 3 CREF i
]800 A B AN 2 5 BLA Ge it 2 38 S (Fyyyy = 1353.687,
Py <0.001;F .. =6.997, P, =0.005) , 21 [a] F 5 1 2 5
TG L (F = 1.915, Py =0.173) o SARFIAHLL,
PIZHARJS 1 d CRF W E B (3 P<0.05) , KI5 1 wk &
W E ARG 1 mo JEWRE #aTHRE ARG 3 mo HKTF
ARHT(H P<0.05), L3 8,

253 SMILE ANAEEMEEERE CHEL RiTR)5

AN Bsf [ g B S AR R I B I AL R CHL LR, 25 5%
HAT G T 25 38 L (F oy = 839.728, Py <0.0015 Fypy =
7.259,P,;, =0.009;F,., =6.849 P, =0.003) , AR
Fb, 5 BE AT AL AT I B S 4L RS 1 d CH (Y
FFRRAK (1 P<0.05) , RJ5 1 wk BWHKE , KI5 1 mo K&
BTRGE ARG 3 mo B TARRAT, 27 HAGI 2B X
(¥ P<0.05) , RJ51d,1 wk, 5L CH H R
TR B A B (1= 4.029 3.378, 34 P<0.05) ; RJ5 1.3 mo,
T T AL AN I T AL CH 2 R G248 X (1=
1.595 .1.699, 3 P>0.05) , W29,

2.5.4 SMILE ANAEIEMEEERE CRF T AKRujAk
J AN [ B ] g B2 S A0 4 R v AV B I A R B CRIF B[] &%
IO AR 2 5 B GRS (F = 555,155, Py <
0.001;F,,, =4.732, P, =0.033) , i 58 HAN 22 5% K403t
FREL(F iy =1.997, P, = 0.116) . AR L, 55 55T
PAA R LM R FE ARG 1 d CRF {H¥ W3 K (3
P<0.05) ,RJG 1 wk BHIKE, ARJG 1 mo PR T R,
ARJG 3 mo BHIE T AR, 2R B A G #E L (¥ P<
0.05) ., RJF1d,1 wk, M4 CRF H PG T 4L
FEAR B L (1=2.945 .2.701, 34 P<0.05) ; RJ5 1.3 mo, & &
PERLLH AP AR L ML 4H CRF 22 R EGH X (1=
1.203.0.536, 37 P>0.05) , W3 10,

%4 FS-LASIK 85 SMILE £48 CRF 1k (X%s, mmHg)
215 R %k b N} ARG 1d ARJG 1 wk ARJ5 1 mo AJ5G 3 mo
FS-LASIK 41 52 10.22+0.51 6.76+0.49" 7.14+0.49° 8.3420.47" 8.38+0.45"
SMILE 4 80 10.38+0.57 7.18+0.69° 7.39+0.51° 8.59+0.52° 8.6420.54"
. P<0.05 vs RHT,
£5 FS-LASIK ANHREEMNAFNSEEMAREELERILE

Ei=L7D HREREE T A (23 HR) TR REUT AN (29 HR) /7 P

FERS (XES B 26.96+3.51 27.03+3.92 -0.075 0.941
UCVA(X %S LogMAR) 1.20+0.18 1.40+0.14 -4.498 <0.01
BCVA (X% LogMAR) 0.00+0.56 0.01+0.03 -0.489 0.627
SE[M(P,,Ps),D] -5.00(-5.50,-4.50) -6.75(-7.88,-6.25) -6.129 <0.01
faRE = (X s, D) 43.41+1.54 43.56+1.43 -0.369 0.714
CCT(X£S, um) 536.30+16.15 542.48+19.50 -1.222 0.227
[0Pce(X %S, mmHg) 15.60+0.99 16.03+0.70 -1.853 0.070
CH(X%S) 10.30+0.60 10.48+0.45 -1.212 0.231
CRF(X%S) 10.19+0.49 10.23+0.54 -0.299 0.766

R AT A1 -10.00 D<SE<-6.00 D; IR #L41-6.00 D<SE<-0.50 D,*P<0.05 vs ATl
%6 SMILE AWHREEMEANSEREMNAEEEE TR

Tt HIREZ T AL (52 ) 5 LA (28 R /7 P

FERS (XES B 27.13£3.68 27.36+3.76 -0.256 0.799
UCVA(X %S, LogMAR) 1.09+0.27 1.52+0.17 -8.812 <0.01
BCVA(X%S,LogMAR) 0.00+0.31 0.00+0.04 0.242 0.810
SE[M(P,,Ps),D] -5.38(-5.50,-5.00) -6.75(-7.00,-6.25) -7.330 <0.01
faRE = (X s, D) 42.94+1.02 43.41+1.45 -1.509 0.139
CCT(X£S, um) 539.75+23.23 542.57+14.51 -0.667 0.507
[0Pce(X %S, mmHg) 15.98+0.67 16.09+0.63 -0.727 0.469
CH(X%S) 10.44£0.52 10.43+0.43 -0.038 0.970
CRF(X%S) 10.40+0.57 10.36+0.59 -0.263 0.794

T S LA -10.00 D<SE<-6.00 D; F{KEF L4 -6.00 D<SE<-0.50 D,*P<0.05 vs RHi,
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2.6 FS-LASIK /A%0 SMILE BaEE M hEFSHTL#
B FS-LASIK 41 H1 SMILE 2H 9, i 5 3/ 40 4H A AR ol
MLZH CH Fl CRF WAL RN 1 d 3 FEA%, 5 20
WE ARG 1 mo JF#ETRE,(BARJG 3 mo BHIRAL T AR
Ar(E1.2),

3itit

PR 2 A o 738 4 W A 16 75 A, A B[]
FHS RS 55 IR 3 4055 i AN 1IE IR 9 & R 47
T, 2BR2 1/3 WILEME D2 S T H W, Wit
) 2050 4F , SER T & ML 7.4 4200 fA Rk

%7 FS-LASIK BNAFEEMEEESRE CH T (x%s, mmHg)
25 MR %L AHi ARfE1d ARJF 1 wk AJ5 1 mo AJE 3 mo
FRAR B I 2 23 10.30+0.60 6.98+0.44° 7.37£0.41° 8.37+0.39° 8.49+0.37°
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