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[ Abstract] Objective To investigate the status of corneal epithelial remodeling and changes in corneal
aberration after femtosecond laser-assisted laser in situ keratomileusis ( FS-LASIK) and FS-LASIK combined with
corneal collagen cross-linking ( FS-LASIK Xtra) ,and to analyze the relationship between corneal epithelial thickness
(CET) and corneal aberration. ~Methods A cohort study was conducted. A total of 172 patients (172 eyes) who
underwent FS-LASIK at Yinhai Eye Hospital of Chengdu University of Traditional Chinese Medicine were enrolled
from June 2021 to February 2022. The 172 eyes were divided into FS-LASIK group (94 eyes) and FS-LASIK Xtra
group (78 eyes) according to the surgical procedure, with a total follow-up of 6 months. The cornea was divided into a
central 2-mm ring and a ring of 2=5 mm centered on the central cornea. CET at 9 regions in the central 0—5 mm area
was measured by OCT before and at 1,3 and 6 months after surgery,and the corneal higher-order aberration (HOA)
was measured by the iTrace visual function analyzer. The main outcomes were the increase in CET ( ACET) , and
corneal HOA at 6 months after surgery. The relationship between central corneal ACET and corneal aberration was
analyzed. This study adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee
of Yinhai Eye Hospital of Chengdu University of Traditional Chinese Medicine ( No.2021yh-009). Written informed
consent was obtained from each subject. Results At 1,3 and 6 months after surgery,the central, superior, superior
nasal, nasal , inferior nasal,inferior,inferior temporal ,temporal and superior temporal ACET were significantly smaller
in FS-LASIK Xtra group than in FS-LASIK group (all at P<0.05). In FS-LASIK Xira group,6-month postoperative
central , superior, superior nasal, inferior and inferior temporal ACET were significantly larger than those at 1 month
after surgery,and 3- and 6-month postoperative temporal ACET were significantly larger than that at 1 month after
surgery ,and 6-month postoperative superior temporal ACET was significantly larger than those at 1 and 3 months after
surgery (all at P<0.05). In FS-LASIK group, 3- and 6-month postoperative central, superior, inferior and inferior
temporal ACET were significantly larger than those at 1 month after surgery,and 6-month postoperative superior nasal
ACET was significantly larger than that at 3 months after surgery, and 6-month postoperative nasal, inferior nasal,
temporal , superior temporal ACET were significantly larger than those at 1 and 3 months after surgery (all at
P<0.05). There was no significant difference in vertical trefoil , vertical and horizontal coma changes at different time

=4.27,P=0.118:x> =0.01,P>0.05. vertical coma:

time

points after surgery between both groups (vertical trefoil ;szup

X> =5.74,P=0.057:X> =0.08,P=0.957. horizontal coma:X’

group time group

=3.97,P=0.137;X;  =0.51,P=0.773). The
tilted trefoil changes at 1,3 and 6 months after surgery of FS-LASIK Xtra group were significantly larger than those of
FS-LASIK group (all at P<0.05). The 6-month spherical aberration change in FS-LASIK Xtra group was significantly
higher than that at 1 month after surgery, and the 6-month spherical aberration change in FS-LASIK group was
significantly higher than that at 1 and 3 months after surgery (all at P<0.05). The 6-month total HOA change in
FS-LASIK group was significantly lower than that at 1 and 3 months after surgery (all at P<0.05). In FS-LASIK
group, central corneal ACET was weakly positively correlated with spherical aberration at 1 and 6 months after surgery
(r,=0.257,P=0.008;r,=0.244,P=0.012) ,and was weakly positively correlated with total HOA (r ,=0.253,P=
0.009;r,=0.279,P=0.004). Conclusions The postoperative ACET after FS-LASIK Xira is smaller than that
after FS-LASIK, but the homogeneity of ACET in each region is similar between the two groups. The changes in
corneal HOA after surgery are similar in both groups,and there is a certain association between the overall epithelial
distribution and corneal aberration.

[ Key words] Myopia; Corneal surgery, laser; Corneal wavefront aberration; Femtosecond laser; Corneal
collagen crosslinking; Optical coherence tomography; Corneal epithelial remodeling
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Do WAL E (1305 :2021yh-009) |, BF A7 H8 8 R i
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1.1

& 1 FS-LASIK Xtra ZA%0 FS-LASIK HEHEE LT BILE
Table 1 Comparison of baseline data between FS-LASIK Xtra group and FS-LASIK group

s - M e SE IR E 7 Ks K - ccr
[M(Q,,0,),%1" (B/4,0)" [M(Q,,05),D]" [M(Q,,Q5) ,mmHg]* [M(Q,,05),D]" [M(Q,,05),D]" [M(Q,,05) ,pm]"

FS-LASIK Xtra 2] 78 27.0(24.0,31.0) 60/18 -6.8(-8.1,-5.8) 15.0(12.0,17.0) 45.1(44.1,46.4)  43.4(42.6,44.5)  511.0(504.5,513.3)

FS-LASIK 4] 94 28.0(24.0,31.3) 86/18 -7.5(-8.8,-6.0) 14.0(12.0,17.0) 45.2(44.1,46.3)  43.7(42.6,44.6)  509.5(490.5,528.8)

i -0.814 0.935 -1.837 -0.148 -0.187 -0.703 -0.094

P 0.416 0.334 0. 066 0.852 0.852 0.482 0.925

7 : (a:Mann-Whitney U #5545 ;b;XZ )
I i i 3 5 K« fy - 35 il <5 CCT Ay JIE o e JEJ3E
Note: (a:Mann-Whitney U test;b:X” test)

I mmHg=0. 133 kPa

FS-LASIK Xitra: &RNMEOGH B vl 707 B0 Ay 158 5007 B B ARG #f M I i 52 36 5 SE « A AR B4 5 Ks - £

FS-LASIK Xira: femtosecond laser-assisted laser in situ keratomileusis combined with corneal collagen cross-

linking ; SE : spherical equivalent;Ks:steep keratometry ; Kf: flat keratometry ; CCT ; central corneal thickness 1 mmHg=0. 133 kPa
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% 2 FS-LASIK Xtra /870 FS-LASIK /A &% A 8r CET Lt [ M(Q,,0,) , pm ]
Table 2 Comparison of CET before surgery between FS-LASIK Xtra group and FS-LASIK group [M(Q,,0,) ,pm]

AT K CET

bl 34

ik %) AL B

AT i BT B Wt

FS-LASIK Xtra 41 78

53.5(51.8,56.0)  §3.0(51.0,55.0)  53.0(51.0,55.0)  54.0(51.0,56.0)

54.0(52.0,56.0)  §3.5(52.0,56.0) 53.0(51.0,5.0) 53.0(52.0,55.0) 53.0(51.0,55.0)

FS-LASIK # 94 54.0(52.0,56.0) 53.0(51.0,55.0) 54.0(51.0,55.3) 54.0(52.0,56.0) 54.0(52.0,56.0) 52.8(54.0,56.3) 54.0(52.0,56.0) 53.0(51.0,55.3) 53.5(51.0,55.3)
71 -0.943 -0.046 -0.329 -0.681 -1.062 -1.529 -1.023 -0.578 0,123
Pl 0.346 0.963 0.742 0.496 0.288 0.126 0.307 0. 564 0.902

7 : (Mann-Whitney U 56 )

FS-LASIK Xtra: K EMEOGHT B ME 2> T30 FA IR ST S SR IE-7 A 158 2 Js S 36 5 CET « A 8 1 B J5E 12

Note: ( Mann-Whitney U test) FS-LASIK Xtra: femtosecond laser-assisted laser in situ keratomileusis combined with corneal collagen cross-linking; CET .

corneal epithelial thickness
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Figure 1 Distribution of CET before and after FS-LASIK A :Preoperative B:Postoperative S:

superior; SN ; superior nasal; N :nasal ; IN ; inferior nasal;I;inferior;IT:inferior temporal; T ; temporal ; ST
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Fige ACET ¥ H i Ak F FS-LASIK 41, 2 % ¥ 5 % it
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NEFHEGI ¥ E L,

2 R
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UCVA F1 SE H%%
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4.25,P = 0.118; X}y = 5.49, P =
0.064) (% 3),
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AR AR JG A [F) B 1] 250 SE SK [
B R G E L (X =
30.82,P<0.001), H 1 FS-LASIK
Xira 2 Fl FS-LASIK 41 R MR A J5 3
A 64 H SE B BRT ARG 1
MH.ERBYA S EE X (Y
P<0.05) ; A [m] 1] 8] 55 2 A4~ 21 [6] R
IR SE Sk 22 5 i 22 5 L4 it 2
X (X, =1.72, P = 0.422)
(%£4),

2.2 KRR A AR X 58T AR R
J§ CET }2 R J5 ACET [#%

A AR MR A AN [H] X8 T R Hip
J5 CET f1 ACET 15 % W& 2 f1 A&
3, FS-LASIK Xtra 4 F1 FS-LASIK
HARMREAR S5 A [6) 0 8] 52 A B e
ACET BRI 2 S A it &
XXy =33.16,P<0.001;X;,, =
50.69,P<0.001), H h FS-LASIK
Xtra HARMRAST 1.3 F1 6 > ff

x3 BHRBAEMESL UCVA LLRIM(Q,.0,) ]
Table 3 Comparison of UCVA at different time points after surgery
between two groups [M(Q,,0,) ]

ARJE A R A] 27 UCVA

21 51 HR %%

1 1A 34H 61~ H
FS-LASIK Xwa # 78 0.00(-0.08,0.00)  0.00(-0.08,0.00)  0.00(-0.08,0.00)
FS-LASIK 41 94 0.00(-0.08,0.00)  0.00(-0.08,0.00)  0.00(-0.08,0.00)

T Xy =4.25,P=0. 183X}y =5.49, P=0. 064 (Friedman M £ ) UCVA . #LHR ¥ Jp; FS-
LASIK Xtra: & FD WO HH B HE 53 5B FA IS5t 0 5 $ AR TR 6 AR JEI it S

Note X3, =4.25,P=0. 118:X;, . =5.49,P=0.064 (Friedman M test) UCVA :uncorrected visual
acuity ; FS-LASIK Xtra: femtosecond laser-assisted laser in situ keratomileusis combined with corneal

collagen cross-linking

x4 BHRFAEMESSE REI[M(Q,,0,),D]
Table 4 Comparison of SE at different time points after surgery
between two groups [M(Q,,0,),D]

A Ja AR ) g7 SE

451 R %5

1L1~A 31MH 61~ H
FS-LASIK Xwa 4] 78  0.25(-0.25,0.63) -0.06(-0.50,0.38)" —0.13(-0.63,0.25)"
FS-LASIK 41 94 0.00(-0.50,0.50) -0.13(=0.63,0.25)" —-0.13(-0.75,0.25)"

T XYy = 1.72,P=0.422,X%,, =30.82,P<0.001. 5ARJG 1 A J1 L&, "P<0. 05( Friedman M
By ,q #030)  SE:SFXUREEBE ; FS-LASIK Xtra: CABHO 4 Bl 1E 43 7 WO i IR R A7 55 48 AR HR 5 i
I e Ji 5 1k

Note:X>,,, = 1.72, P =0.422;X} = 30.82,P<0.001. Compared with I-month postoperative,"P<
0.05 (Friedman M test,q test) SE:spherical equivalent; FS-LASIK Xitra: femtosecond laser-assisted

laser in situ keratomileusis combined with corneal collagen cross-linking
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bl = e e AT ) S A W 6
1538 ] o
61
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a9 59
e |
w000 58
= o YIS : 57
(4 A e -~
= e 4 1 | 56
2] R R N -
=5 [ ] e 55
7 SN 5
) o ey 54
= L am / i 4
._ sz | ™ =53
; J,l" o

2 FS-LASIK Xtra 871 FS-LASIK AF RFTER R B & CET (pm) AWM g i, 47
WAy B, B W (G 248 (R CET B4 FS-LASIK Xtra: KRNSO 4 B e 43 7 06 f 5
32 P AR IR 5 ) e i S 1k

Figure 2 CET at different time points before and after surgery in FS-LASIK Xtra and FS-
LASIK groups (um) The left side was the temporal side,and the right side was the nasal side.
The CET gradually increased from blue to orange FS-LASIK Xtra:femtosecond laser-assisted laser

in situ keratomileusis combined with corneal collagen cross-linking
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FS-LASIK Xira 41 fl FS-LASIK
HAR MR AR JG A 6 B 18] & E
ACET Sk i 22 5 A Gi it 2 & X
(X% = 16.04, P < 0.001; X}, =
30.89, P <0.001), H # FS-LASIK
Xtra 2l RIR ARG 1.3 16 4> H £ K
-7 ACET #J ] & { F FS-LASIK
H,EZRHIAHITFEL(H P<
0.05) ; FS-LASIK Xtra 1 REEARJE 6
A H I FJ7 ACET BB & T ARG 1
A H FS-LASIK L ARBR ARG 3 4~ H .
6~ H flE )7 ACET ¥ & i F
RETAHA, Z5HARITFEX
(¥ P<0.05) (% 6) .

FS-LASIK Xtra 4] fil FS-LASIK
QE*HE*FIEJHH‘I‘B]M%H%%L
ACET SR I 22 R A Gt &
(X%, = 17.16, P = 0. om-xw =
29.40, P <0.001), H # FS-LASIK
Xtra HARBRARSF 1.3 F1 6 4 H ff i
B | ACET # 8] & {f F FS-LASIK
H,EZRHAERITFEE L (H P<
0.05); FS-LASIK Xtra 41 f1 FS-
LASIK A ARIR AR J5 6 N MES I
ACETHH B & FAE L A~ H, FS-
LASIK A RIR AR J5 6 > MAES -
ACETHBEHTARE3IANH, 2%
AGEIFE L (¥ P<0.05) (£ 7).

FS-LASIK Xtra # fl FS-LASIK
e N N =l NI Tl T < - 1
ACET Btk 2 R A Gt =E X
(X5 = 15.44, P < 0.001; X, =
20.49, P <0.001), H # FS-LASIK
Xtra HARMR ARG 1.3 1 6 4~ H M &
Bl ACET # B & £ F FS-LASIK
H,EZRHEHRITFE L (P P<
0.05) ;FS-LASIK A RIE AR J5 6 P H
FE G ACET Bl 8 & F ARG 14
H34H 258 a 50 % 38 L (H
P<0.05) (% 8),

FS-LASIK Xtra 4] fil FS-LASIK
éﬂ*ﬂﬁﬁ)‘ﬁﬂﬂ#l‘ﬂlmﬁaﬂﬁéT
ACET B ik b 2 R A G it % &
(XCy = 16.35,P<0. 001 X}, =25. 09,

AR 14H AJE34MH AKJF64~H
11.0
-
&3 10.0
% =
Z 9.0
8.0
7.0
6.0
5.0
Ej
2 4.0
5
s 3.0
=

B 3 FS-LASIK Xtra 850 FS-LASIK AF K54 &8 5 ACET(wm)

RO B i 23 7 S0 A 15 IS I AR XK A 58 2 )5t 32 Tk
Figure 3 ACET at different time points after surgery in FS-LASIK Xtra and FS-LASIK

groups (um)

with corneal collagen cross-linking

FS-LASIK Xtra: &

FS-LASIK Xtra: femtosecond laser-assisted laser in situ keratomileusis combined

RS BAARBARMBRAEFR ACET (& [M(Q,,0,) ,pm]
Table 5 Comparison of central corneal ACET at different time points after surgery
between two groups [M(Q,,0,) ,m ]

ARG AR i 55 ACET

51 3

1A 34MA 61 H

FS-LASIK Xtra 4] 78 4.0(1.0, 7.0) 6.0(3.0, 9.0) 6.0(3.0, 9.0)°

FS-LASIK #{ 94 6.0(3.0,10.0)" 8.0(5.0,11.0)™ 9.0(5.0,13.0)™

i XG4 =33.16,P<0. 001X}, = 50. 69, P<0.001. 5 A5 1 4> H H#k,"P<0. 05; 5 [7 m ] 4
FS-LASIK Xtra 4 %5, P <0. 05 ( Friedman M ¥; 3%, ¢ K5 %)  CET: ffi i I J J5& B ; FS-LASIK
Xtra: CRD I 4l Dl 43 00 £ B D7 8 R IG5 I i 32 K

Note:X2, . =33.16,P<0.001;X>, , =50.69, P<0.001. Compared with 1-month postoperative,*P<

group time
0. 05; compared with FS-LASIK Xira group at corresponding time points,hP<0. 05 ( Friedman M test,q
test)  CET: corneal epithelial thickness; FS-LASIK Xtra: femtosecond laser-assisted laser in situ

keratomileusis combined with corneal collagen cross-linking

*6 SHEAREAEHESFHELS ACET Lt [M(Q,,0,) ,pm]
Table 6 Comparison of ACET over the cornea at different time points after surgery
between two groups [M(Q,,0Q,) ,pm ]

ARG A TF i) 55 ACET

415 MR %4

14A 34MA 6 1A
FS-LASIK Xtra 41 78 3.0(0.0,6.0) 4.0(1.0,7.0) 5.0(1.8,7.0)"
FS-LASIK #1 94 5.0(2.0,7.8)" 6.0(2.3,9.0)" 6.0(3.0,9.0)™

X = 16,04, P<0. 001 ;X% =30.89, P<0.001. 5ARJE 1 4 H ke, P<0.05; 5 [ i il A
FS-LASIK Xtra 41 42 ,"P <0. 05 ( Friedman M K%, ¢ Kr3)  CET. ff 8 L ji J5£ ¥ ; FS-LASIK

Xtra: KRSl B 1 53 1 WO S 15207 5 SRR IG5 522 Dt 32 1k
Note:X2,,, =16.04,P<0.001;X2,. =30.89,P<0.001. Compared with 1-month postoperative,*P <

group time
0. 05; compared with FS-LASIK Xira group at corresponding time points,bP<0. 05 (Friedman M test,q
test) CET: corneal epithelial thickness; FS-LASIK Xtra: femtosecond laser-assisted laser in situ

keratomileusis combined with corneal collagen cross-linking
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P<0.001) , H:tft FS-LASIK Xtra ZH RIEARJE 1.3 F1 6
A H BB R ACET 8] AKX T FS-LASIK 20, 2% 5 4y
(¥ P<0.05); FS-LASIK H RIR AR J5 6 1=

A Giita
ANH ST ACET B & T ARG 1
MHI3NMH, ZRYAES ¥ E X
(¥ P<0.05)(%£9),

FS-LASIK Xtra 41 f1 FS-LASIK
AR MR A S5 5] B 18] 5 £ BT
ACET Akl 22 S A g it 5 X
(X, = 33.66, P <0.001; X}, =
38.30, P <0.001), H i FS-LASIK
Xtra HARMRASF 1.3 F1 6 4> 1 I
T ACET #J ] & fik F FS-LASIK
H, 2w AEI2E XL (Y
P<0.05) ; FS-LASIK Xtra 2 A& IR AR
Ja 6 M H MM 77 ACET B i & F
ARJG 14 ,FS-LASIK 4l RIR AR J5 3
ANH 6 H AT 7 ACET Y B] &
BMTARE 1AM 2R ARIT¥E
SL(¥) P<0.05) (£ 10) .,

FS-LASIK Xtra #4{ #1 FS-LASIK
HAR MR AR JG 7 [A] I 8] &5 A 3T
ACET Sk i 22 5 A g it 5 X
(X%, = 49.01, P < 0.001; X}, =
37.45,P <0.001), H i FS-LASIK
Xtra HARIRAST 1.3 F1 6 > H M JE
BT ACET # B & ik F FS-LASIK
H, =2 AEI 2 E L (Y
P<0.05) ; FS-LASIK Xtra 2 A& R AR
J5 6 ™A AT ACET HH 8 & F
ARG 14~ H,FS-LASIK 40 AR R AR 5
3AH .6 AHMIEH T ACET ¥ 1Y
BETARE 1A, 258 5HF
H (¥ P<0.05) (% 11),

FS-LASIK Xtra 4] 1 FS-LASIK
HAR MR AR S5 A [6) BF 8] 45 8550 )
ACET Bk i 22 5 A ge it 5 X
(X%, = 47.39, P <0.001; X}, =
42.99,P <0.001), H f FS-LASIK
Xtra HARIRAST 1.3 F1 6 > H M JE
#A ACET # 8] & Ik T FS-LASIK
H,EZSWARITHFE XL (Y P<
0.05) ; FS-LASIK Xtra A RBARJG 3
A~F.6 4 H M ACET ¥ 8 &

thA se g IR A} 44k 2023 4FE 8 45 41 4445 8 W] Chin J Exp Ophthalmol , August 2023, Vol. 41, No. 8

w3 TARJE 1A FS-LASIK ZUARMRA G 6 A H i [ 3H
i ACET M . TARE 1 MA 34 H, ZRAS
BE(H P<0.05) (£ 12)

*7 SEARETREMESAEE L ACET L& [(M(Q,,0Q,) ,pm]
Table 7 Comparison of corneal superior nasal ACET at different time points
after surgery between two groups [M(Q,,0,) ,pum]

AR JG AT s 8] 4 ACET

4151 AR %k
144 3AMA 6 1A
FS-LASIK Xtra 4] 78 3.0(0.0,6.0) 4.0(1.0,7.0) 4.0(1.3,7.0)"
FS-LASIK 41 94 5.0(2.0,7.0)° 5.0(3.0,9.0)° 6.0(3.0,9.0)""
T Xy = 17.16,P=0. 001 X5y =29. 40, P<0. 001. 5 ARJG 1 A H He#,*P<0.05; 545 3 4~ A
o # " P<0. 05 ;15 [l it [A] 5 FS-LASIK Xtra £ %%, P<0. 05( Friedman M #: % ,q #23%) CET.ff

HE b B2 JE 182 5 FS-LASIK Xra: "WRD SO 4 Bl 23 1 0 Ay A i 0 B PR AR IG5 7 HEE JC J 52 1K
Note :X;,,, = 17.16,P = 0.001;X7, . =29.40, P<0.001. Compared with I-month postoperative,P<0. 05;
compared with 3-month posluperalive,bP<O. 05; compared with FS-LASIK Xtra group at corresponding time

CET: corneal epithelial thickness; FS-LASIK Xitra :femtosecond

laser-assisted laser in situ keratomileusis combined with corneal collagen cross-linking

points, “P<0. 05 (Friedman M test,q test)

*8 BUAAREAREMBERFAEEM ACET (& [M(Q,,0,) ,pm]
Table 8 Comparison of corneal nasal ACET at different time points

after surgery between two groups [M(Q,,0,) ,um]

ARJG AR ] 5 ACET

£l IR %5

1A 3A4H 6 A
FS-LASIK Xtra 4 78 4.0(1.0,7.0) 4.0(2.0,8.0) 5.0(2.0,7.3)
FS-LASIK 4 94 5.0(3.0,8.0)° 6.0(3.0,8.0)° 7.0(3.3,9.8)""

T Xy = 15. 44, P<0. 001X}, =20. 49, P<0. 001. 5AR 5 1 H H#k,*P<0.05; 5K)5 3 A
s, bp<o. 05 ; 5[] i 8] p5 FS-LASIK Xtra 2 Fb %2, © P<0. 05( Friedman M ¥ 5 ,q ¥:56%) CET:ff
N B JEL 5 FS-LASIK Xtra: WRP IO 4 B v 23 7 O A IR RUASE B B R 6 5 8 e JE 5 1k

Note: X2 =15.44,P< 0.00I;Xlzlm =20.49,P<0.001. Compared with 1-month postoperative,"P<0.05;

group
compared with 3-month postoperative ,” P<0. 05 ; compared with FS-LASIK Xtra group at corresponding time
CET:corneal epithelial thickness;FS-LASIK Xira :femtosecond

laser-assisted laser in situ keratomileusis combined with corneal collagen cross-linking

points, “ P<0.05 (Friedman M test,q test)

®Y9 BHEREFRMERBKRET ACET (&M (Q,,0,) , pm |
Table 9 Comparison of corneal subnasal ACET at different time
points after surgery between two groups [M(Q,,0Q,) ,wm ]

ARG AR ] 5 ACET

21 5 MR %k

141H 3A4MH 61~ H
FS-LASIK Xtra 41 78 5.0(2.0,7.0) 5.0(3.8, 8.0) 5.5(4.0, 8.0)
FS-LASIK 41 94 6.0(4.0,9.0)° 7.0(4.0,10.0)° 8.0(4.0,10.8)™

T X = 16.35,P<0. 001X, =25.09,P<0. 001. 55 1 4> H k%, P<0.05; 5 K5 3 4 H
L, "P<0. 05 3 5[] S [A] g5, FS-LASIK Xtra 2 Fb %2, © P<0. 05( Friedman M ¥ 5% ,q ¥:56) CET:ff
i 1 B2 J5E I 5 FS-LASIK Xtra: "WRB IO f Bl 3 1 0O A 158 A0 PR B AR IR 5 1 I JE 52 1k

Note ;X;mup =16.35,P<0.001;X>,. =25.09, P<0.001. Compared with 1-month postoperative,*P<
0.05; compared with 3-month postoperative, "P < 0.05; compared with FS-LASIK Xtra group at
“P<0.05 (Friedman M test,q test)

LASIK Xitra:femtosecond laser-assisted laser in situ keratomileusis combined with corneal collagen cross-

corresponding time points, CET: corneal epithelial thickness; FS-

linking
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®10 SEREARMESAFETA ACET tb&[M(Q,,0,) ,pm]
Table 10 Comparison of inferior corneal ACET at different time points
after surgery between two groups [M(Q,,0,) , pm]

ARG AT ] 5 ACET

415 AR %K

| 34MA 6 1A
FS-LASIK Xtra 4] 78 6.0(2.0, 8.3) 6.0(4.0, 9.0) 6.0(4.0,10.0)"
FS-LASIK 4 94 8.0(5.0,11.0)" 8.0(6.0,12.0)* 9.0(6.0,12.0)™

T X =33.66,P<0. 001X, =38.30,P<0.001. 5AJF 1 4~ J1 L, P<0.05; 5 [f] i [
FS-LASIK Xtra 4 %2 ,"P<0.05 ( Friedman M # %, ¢ # %)  CET: ff i I f J& Ji ; FS-LASIK
Xra: CRD IOl Bh 43 30 A IR 5 AR TR 45 A B e T A Bk

Note:X2,, =33.66,P<0.001 ;x>

group time

=38.30,P<0.001. Compared with 1-month postoperative,*P<

,"P<0.05 (Friedman M test,q
CET: corneal epithelial thickness; FS-LASIK Xira: femtosecond laser-assisted laser in situ

0. 05 ; compared with FS-LASIK Xtra group at corresponding time points
test)

keratomileusis combined with corneal collagen cross-linking

®11 BEAARFARMERFAERT ACET & [M(Q,,0;) ,pm]

Table 11 Comparison of corneal inferior temporal ACET at different time points
after surgery between two groups [M(Q,,0,) , pm ]

ARG AN R B ] 55 ACET

4 51 AR %K

11™H 34MH 6 1™H
FS-LASIK Xtra 4] 78 6.0(4.0, 9.0) 8.0(4.0,11.0) 8.0(4.8,11.0)°
FS-LASIK £ 94 9.0(7.0,12.0)" 10.0(8.0,13.0)* 11.0(8.3,13.8)"

* :X;\g” =49.01,P<0.001 ;Xﬁ_”ﬂ =37.45,P<0.001. 5RJ5 1 4~ H H#, " P<0.05; 5 [& B [&] &
FS-LASIK Xtra 4 LI{,?F'L,I‘P<0 05 ( Friedman M #5585, q #: 5;) CET. ff I | f7 J& )% ; FS-LASIK
Xtra: & PP IO Bl B 1 23 7SO0 A R0 B R R 6 A 68 It S R

Note:X2 =49.01,P<0.001;X> =37.45,P<0.001. Compared with 1-month postoperative,"P <

group time
"P<0.05 (Friedman M test, q
CET: corneal epithelial thickness; FS-LASIK Xtra: femtosecond laser-assisted laser in situ

0. 05; compared with FS-LASIK Xtra group at corresponding points,
test)

keratomileusis combined with corneal collagen cross-linking

®12 SHREARENESAEFM ACET Lb&[M(Q,,0,) ,pm]
Table 12 Comparison of corneal temporal ACET at different time points
after surgery between two groups [M(Q,,0,) , pm]

AJe AN Al A] 2% ACET

21 51 R %5

1A 34MA 6 1A
FS-LASIK Xtra £ 78 5.5(2.0, 8.3) 7.0(4.8,10.3)" 7.5(5.0,11.0)"
FS-LASIK 4] 94 9.0(6.3,12.0) 10.0(6.3,12.0)° 10.0(7.0,13.0)™"

T Xy =47.39,P<0. 001X}, =42.99,P<0.001. 54K 5 1 4 H H#k, P<0.05; 5K)5 3 A
F4," P<0. 05 ; 5 A i ] 4 FS-LASIK Xura 41 Hb 4%, ©P<0. 05( Friedman M £ 8 ,q f23) CET:
W - J JREBE 5 FS-LASIK Xtra: 6RD 8O 4l Bl v 43 7 S0 A RS ST B8 R B 5 58 I 52 B

Note X =47.39,P<0.001 X

group time

=42.99,P<0.001. Compared with 1-month postoperative, P <
"P < 0.05; compared with FS-LASIK Xtra group at
CET: corneal epithelial thickness; FS-

LASIK Xtra:femtosecond laser-assisted laser in situ keratomileusis combined with corneal collagen cross-

0. 05; compared with 3-month postoperative,
corresponding time points, ‘P<0. 05 (Friedman M test,q test)

linking

FS-LASIK Xtra Z1 1 FS-LASIK £H A& R A J5 A /] it
[ 5 Ff BT ACET Sk L2 22 R A ik B X

(X% =19.74,P<0.001 X%, =33.70,P<0.001) , H 1

e (3 P<0.05) .
27l i B S R ATFRL(XGy, =
4.45,P=0.107) (% 18).,
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FS-LASIK Xtra H RIE AR J5 1.3 F1 6
A H S F ACET Y8 B A% T FS-
LASIK 4, 22 ¥ A g it 2 5 X (¥
P < 0.05); FS-LASIK Xira f1 FS-
LASIK AR MR A J5 6 A~ H £ I i -
ACETHHIR &S TARE 1 A~H .34
. Z2SHAEZRITEE L (H P<
0.05) (% 13),
2.3 KHBHEARTGAE T A] A 5
B2

FS-LASIK Xtra 41 F1 FS-LASIK
ZHARMR A J5 A [] B ) g 3 B — i
B AR R 2 B Y RSt
(X =4.27,P=0. 118:X;,
0.01,P>0.05) (£ 14),

FS-LASIK Xtra 4 il FS-LASIK
AR A J5 A () B[] o5 o A} = i 2
152578 Ak B SR L A 25 S o e it A

(HJ

B (Xgyy, =4.01,P=0.134) . K[
IR A5 2 A 2H 18] AR HR 5 A = i &

27l SR 25 T LR 2 B A St
SR (X =50.36,P<0.05) , Hip
FS-LASIK Xtra i RIR AR5 1.3 Fl 6
A AT = it B AR 22 A8 L B S U] B
T FS-LASIK 4, 22 5 ¥ f Gi it 2%
() P<0.05) (% 15),
FS-LASIK Xtra Z41 FlI FS-LASIK
LA MR A J5 A (] Bsf i) s 30 BB 22 K
FEEA R SRR ZER LS
W (REEE X, =5.74,P=
0. 057X}, =0.08,P=0.957. /K F-%
X5y =3.97, P =0.137; X5, =
0.51,P=0.773) (3£ 16,17),
FS-LASIK Xtra 41 flI FS-LASIK
AR A J5 A 7] Bof 1] o Bk 2 A8 4 i
BRHH 2 ST GITFE L (X =
37.30, P <0.001), H i FS-LASIK
Xtra Z{ RHR A J5 6 4~ A Bk 22 748 fk
I m T AR 1A H,FS-LASIK 4
ARIRASG 6 SHEKZEZEV] B &
TAREIANA3ANH, ZR8A%
AN TR B[] 5 2 A4S 21 [A] AR R 35K
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*x13 SHRERERESAEF L ACET b [M(Q,,0,) ,pm]
Table 13 Comparison of corneal superior temporal ACET at different time points
after surgery between two groups [M(Q,,0,) ,um]

ARG AR B[] 5 ACET

205 AR %5
IO 3NN 6 ™1
FS-LASIK Xtra 4] 78 4.0(1.0,7.0) 6.0(2.0, 8.3) 7.0(3.0,10.0)"
FS-LASIK 41 94 7.0(4.0,9.8)° 8.0(5.0,10.0)° 8.0(5.0,11.0)™"
X, = 19. 74, P<0. 001 %2, =33.70,P<0.001. ARG 1 4~ H#k,"P<0.05; 5ARJF 3 4~ A
%z, P P<0. 05 ; 5 7 i ] 4 FS-LASIK Xtra 41 %%, P<0. 05 ( Friedman M #:% ,q f283) CET. £

% - B2 JEE % 5 FS-LASIK Xra: "€ AP Wl 4 535 WG FA I 0 P8 B A 1K 5 A AL i i 5 1Bk
Note :X2,,,, = 19. 74, P<0. 001 ;X7

group time

=33.70,P<0.001. Compared with 1-month postoperative,”P<

"P < 0.05; compared with FS-LASIK Xtra group at
CET: corneal epithelial thickness; FS-

LASIK Xtra:femtosecond laser-assisted laser in situ keratomileusis combined with corneal collagen cross-

0. 05; compared with 3-month postoperative,

corresponding time points, “P<0. 05 ( Friedman M test,q test)

linking

4 FEREFAMBRERE=-MHERETUELRI[M(Q,,0,),pm]
Table 14 Comparison of vertical trefoil changes at different time points
after surgery between two groups [M(Q,,0,), pm}

AR AN [5) b [ o 2 B = R 25 A5 Ak
Sl
FS-LASIK Xtra 4] 78 0.02(-0.11,0.08)  0.01(-0.12,0.10)
FS-LASIK 4 94 0.04(-0.05,0.12)  0.01(-0.07,0. 13)
T Xy =4.27,P=0. 118 X}y = 0. 01, P>0. 05 ( Friedman M 4 %)
%Eﬂ?ﬁﬁ??‘%ﬁﬁ‘ﬁﬁlﬂ%)ﬁﬁ%’%*ﬁa‘%Aﬁlﬁﬂ’ilﬁfEﬁéﬁ
Note:X> =4.27,P=0.118;X% =0.01, P>0.05 (Friedman M test)

group ’ time

Eipl IR %

11H 6~ H
0.02(-0.12,0.13)
0.02(-0.08,0. 10)

FS-LASIK Xira: & #0356

FS-LASIK Xtra:

femtosecond laser-assisted laser in situ keratomileusis combined with corneal collagen cross-linking

F15 FHARGAEMEREMN=ZHEGETUSILR[M(Q,.0,) ,pm]

Table 15 Comparison of tilted trefoil changes at different time points

after surgery between two groups [M(Q,,0,) ,um]
ARG AN T I [0] 5 A A = B 9 A A
34A 6~ H

FS-LASIK Xtra 2] 78 0.38) 0.05(-0.21,0.38)  0.01(-0.24,0.35)
FS-LASIK £ 94 -0.23(-0.55,-0.01)" -0.20(-0.48,0.03)" -0.13(-0.47,0.12)"

TE X5 =50.36,P<0. 001 X3y =4. 01, P=0. 134. 15 [ i} i] 4 FS-LASIK Xura 4] H %5, P<0. 05
(Friedman M 655 ,q #:5%;)  FS-LASIK Xtra: QPO A B v 43 T WO f IR (L 55 BEAR I & £ I
e I A2 1k

Note :X>

4151 MR %

14 H
0.03(-0.23,

=50.36, P<0.001;X;

group time

=4.01, P =0.134. Compared with FS-LASIK Xtra group at
corresponding points, “P<0. 05 ( Friedman M test,q test) FS-LASIK Xtra:femtosecond laser-assisted

laser in situ keratomileusis combined with corneal collagen cross-linking

F16 BHARFARHBREEEEZTNEILRIM(Q,.Q,),um]
Table 16 Comparison of vertical coma changes at different time points
after surgery between two groups [M(Q,,0,) ,pum]

ARG A [ i [0] g T 5 22 A8 AL B

R %5

1A H
0.09(-0.12,0.25)
0.10(-0.12,0.29)

344
0.07(-0.12,0.26)
0.10(-0.15,0.30)

61™H
0.13(-0.11,0.28)
0.12(-0.13,0.34)

FS-LASIK Xtra 4] 78
FS-LASIK £ 94

T Xy =5.74,P=0.057 X1y =0. 08, P=0. 957 Friedman M K% )
el B VA - 30O o A 0 R K A B D 5C BB
Note :X? =5.74,P =0.057; X =0.08, P =0.957 (Friedman M test)

group time

FS-LASIK Xtra: KFMEOE

FS-LASIK Xtra:

femtosecond laser-assisted laser in situ keratomileusis combined with corneal collagen cross-linking

FS-LASIK Xtra 41 #il FS-LASIK
HARMRAR 5 A [6] 15 18] 51 6 HOA 72
fh BB EZER A RIT ¥ E X
(X3 =8.59,P=0.014) , H i FS-
LASIK 4 RHR R J5 6 4~ H & HOA
THEHBERTARE 1T AH .34
A, ZS¥MASI¥E L (¥ P<
0.05) o A [al if [A] 5 2 A~ 25 [8] AR HR
MOHOA bR Bk LRI 2R
LG8 (X, =4.71,P =
0.094) (% 19),

2.4 g ACET 5 544 22 41
Kb

FS-LASIK Xtra 41 ff & & %
ACET 5 ffj B A& 25 #4 TC W1 b A0 ¢ 1
(¥ P>0.05) (3 20), FS-LASIK 4
ARG UAHM 6 A A, ff Bk
ACET 5 Bk 22 ¥ 5 55 1IE A ¢ (r, =
0.257,P =0.008; r, = 0.244, P =
0.012), 5 % HOA ¥y 2 55 1F M 3¢
(r.=0.253,P=0.009;r =0.279,P=
0.004) (£ 21,K4),

3 i

WO A IR ' T R Gl 5 I A
55 iy 2R L 3k ) O IE BSO8R, A
5 5 5T )23 TR 2 ek AR 2 1 A AR Rz
51 B )R BE SR R S B W R R
MO 2% I, X S FR AR A AR B2
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*x17T SEAREAERBEBRKEEETAERIM(Q,,0,),pm]
Table 17 Comparison of horizontal coma changes at different time points
after surgery between two groups [M(Q,,0,) , pm]

A JG AN TR) e [ 7K B 2 A8 Ak ik
34MH
FS-LASIK Xtrag{ 78  -0.01(-0.11,0.08) —0.01(-0.09,0.07)
FS-LASIK 4 94  -0.01(-0.09,0.06) —0.01(-0.11,0.05)
TE Xy =3.97,P=0. 137 X5,y =0.51,P=0. 773( Friedman M ;%)
0 0 YR 43 RO o OB DA AR TR A R 52 R
Note:X> =3.97,P=0.137;X% =0.51, P =0.773 ( Friedman M test)

group time

415 IR %5

14 H 6 1™H
-0.01(-0.10,0.07)
-0.02(-0.12,0.05)

FS-LASIK Xtra: & #i#0%

FS-LASIK Xtra:

femtosecond laser-assisted laser in situ keratomileusis combined with corneal collagen cross-linking

x18 BEAAREAEMRBERKETUELRIM(Q,,0,),pm]
Table 18 Comparison of spherical aberration changes at different time points
after surgery between two groups [M(Q,,0,) , pm ]
ARG AN [ e [1] g Bk 25 A8 Al
31MHA
FS-LASIK Xtra 2 78 0.23(0.06,0.44) 0.25(0.09,0.47) 0.28(0.15,0.47)"
FS-LASIK 21 94 0.15(0.05,0.33) 0.20(0.10,0.36) 0.22(0.10,0. 40)*“’
TE Xy =4.45,P=0. 107 X5y =37.30,P<0.001. 5ARJF 1 4> H#E,"P<0.05; 5R)F 3 4 H
4, P<0. 05(Friedman M K% ,q 0 30)  FS-LASIK Xtra: &R SOG4 B 1 4 T HOG f I (3
B AR M0 A TG TR A 1Bk
Note:X> =4.45,P=0.107;X>

group time.

4151 MR %

11 H 6 ™H

=37.30,P<0.001. Compared with 1-month postoperative, P <
FS-LASIK Xitra:

femtosecond laser-assisted laser in situ keratomileusis combined with corneal collagen cross-linking

0. 05 ; compared with 3-month postoperative, "P<0.05 ( Friedman M test, q test)

®19 FHRFAEMERE HOA TR EE[M(Q,,0,) ,pm]
Table 19 Comparison of changes in total HOA at different time points
after surgery between two groups [M(Q,,0,) , pm]
ARG AN T B A] 55 HOA 25 4k
3MH
FS-LASIK Xtra 41 78 0.38(0.12,0.97) 0.43(0.11,1.09) 0.52(0.13,0.93)
FS-LASIK 21 94 0.37(0.12,0.75) 0.32(0.16,0.62) 0.29(0.05,0.60) o
T Xy =4.71,P=0.094 X5, =8.59,P=0.014. 5RJ5 1 H H#,P<0.05; 5R)5 3 A
%z, " P<0. 05(Friedman M Ky %y ,q F2 3 )  HOA: &% B Al 2% ; FS-LASIK Xua: & Rb#OE i B i 43
T IO A DA R T R B G DB AE R
Note:X> =4.71,P=0.094;x>

group time

415 IR %5

L4 H 61 H

=8.59,P=0.014. Compared with 1-month postoperative,"P <
HOA : higher-order

aberration ; FS-LASIK Xtra : femtosecond laser-assisted laser in situ keratomileusis combined with corneal

0. 05 ; compared with 3-month postoperative,hP< 0.05 ( Friedman M test, ¢ test)

collagen cross-linking

% 20 FS-LASIK Xtra HEEZERFREPR ACET 5RBEEMEXESHT
Table 20 Correlation analysis of postoperative central corneal ACET with
corneal aberrations in FS-LASIK Xtra group

i A 14 H A 34MA A 6 1~ H

ro fH P ro {8 P 1Y ro {8 Py
B = -0.001 0. 995 0. 206 0.070 0. 085 0. 461
WA} = 028 0.025 0. 826 -0.135 0. 240 -0.176 0.123
T 0. 044 0.701 0.039 0.732 0.175 0.125
JK - 2 -0. 056 0. 624 -0.016 0. 891 0.012 0.919
R 0.159 0.163 0. 095 0. 409 0. 200 0.079
4 HOA 0.135 0.238 0. 001 0.999 0. 144 0.210

{E : (Spearman BAH K 7347 ,n="78)  FS-LASIK Xtra: & R» B fli B i 23 7 80O Ay 5037 5
AR A MR SR S 6 5 CET « g I b 2 J2 32 5 HOA 355 B AH 22

Note : ( Spearman rank correlation analysis,n=78) FS-LASIK Xtra:femtosecond laser-assisted laser
in situ keratomileusis combined with corneal collagen cross-linking; CET: corneal epithelial thickness;

HOA : higher-order aberration
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%21 FS-LASIK HEEARGFRESRR ACET 5H5EFEGEHXESH
Table 21 Correlation analysis of postoperative central corneal ACET with corneal aberrations in FS-LASIK group
14 A 34 H 64

r, {8 P r, {8 P {4 r {8 P

e = -0.179 0. 068 -0.003 0.979 -0.138 0. 160
i Ak = i B -0. 057 0.565 -0. 092 0. 350 0. 056 0. 566
M E % 0.101 0.302 0.113 0.248 0. 134 0. 170
KT 2% -0. 005 0.958 0.034 0.727 -0.096 0.327
Bk 0. 257 0. 008 0.163 0. 096 0.244 0.012
4 HOA 0.253 0. 009 0. 087 0.374 0.279 0. 004

7 : (Spearman F&AH 43 #1 ,n=94)

FS-LASIK : AP #OGHi B 53 T 306 £ B 007 85 436 R 5 CET : £ I b i 5 s HOA - 3 [ Al 22

Note: ( Spearman rank correlation analysis,n=94)  FS-LASIK: femtosecond laser-assisted laser in situ keratomileusis; CET: corneal epithelial thickness;

HOA : higher-order aberration
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Figure 4 Correlation analysis between central corneal ACET and spherical aberration,total HOA at 1 and 6 months after surgery in FS-LASIK

group (Spearman rank correlation analysis,n=94) A.At 1 month after

0.257,P=0.008)

after surgery , ACET was weakly positively correlated with total HOA (r =0.253,P=0.009)

correlated with total HOA (r =0.279,P=0.004)
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B: At 6 months after surgery, ACET was weakly positively correlated with spherical aberration (r,=0.244,P=0.012)

surgery, ACET was weakly positively correlated with spherical aberration (r =
C:At 1 month

D: At 6 months after surgery, ACET was weakly positively

CET: corneal epithelial thickness; HOA ; higher-order aberration
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