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(¥ P<0.05) , 2ANAARGEAF B &S Q AR ERA ZITFE L (F,, =53.11,P=0.019;F,, =
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[ Abstract] Objective To compare the changes in functional optical zone (FOZ) and corneal morphology in
myopes between femtosecond small incision laser lenticule extraction (SMILE) and femtosecond laser-assisted in situ
keratomileusis ( FS-LASIK).  Methods A cohort study was performed. A total of 94 patients (94 eyes) who
underwent FS-LASIK or SMILE at Eye Hospital, Wenzhou Medical University from March to December 2021 were
enrolled. The selected patients were divided into a SMILE group (46 cases, 46 eyes) and an FS-LASIK group
(48 cases,48 eyes) according to the surgical procedure,and the follow-up period was 6 months. The primary outcome
measures were postoperative changes in corneal FOZ and Q-value,and the secondary outcome measures were changes
in central corneal thickness (CCT) and mean corneal curvature (Km). Corneal Q-value,horizontal and vertical FOZ

diameters, CCT,and Km were recorded before surgery and at 1 day,1 week,1 month,and 6 months after surgery using
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the Pentacam anterior segment analysis system, and the differences in each parameter and the trends of changes
between the two groups were compared. This study adhered to the Declaration of Helsinki and was approved by the
Ethics Committee of Eye Hospital, Wenzhou Medical University ( No.2021-034-k-27). Written informed consent was
Results There were statistically significant overall differences in the postoperative

=7.06,P<0.001;F, =

time

obtained from each subject.
horizontal and vertical FOZ diameters between the two groups ( horizontal diameter:Fgmup
64.18,P=0.001;vertical diameter; ', =11.08,P<0.001;F. =77.14,P<0.001). The horizontal and vertical

FOZ diameters were significantly larger in SMILE group than in FS-LASIK group at various postoperative time points,

group time

and the differences were statistically significant (all at P<0.001). In the two groups, the postoperative 1-week,
I-month and 6-month horizontal FOZ diameters and the postoperative 1-week and 1-month vertical FOZ diameters
were smaller than the postoperative 1-day ones, and the differences were statistically significant (all at P<0.05).
There were significant overall differences in Q-values at different postoperative time points between the two groups
(F =53.11,P=0.019;F, .=29.18,P<0.001). The postoperative 1-day, 1-week,and 1-month Q-values of FS-
LASIK group were significantly higher than those of SMILE group ( all at P<0. 05) . The postoperative 1-week Q-value

time

grouup

was significantly larger than the postoperative 1-day value in SMILE group ( P<0.001). The postoperative Q-values
gradually decreased with time in FS-LASIK group,with significant pairwise differences at all adjacent time points (all
at P<0.001). There were significant differences in CCT at various postoperative time points between the two groups
(F,,.=21.43,P<0.01). In FS-LASIK group, the CCT was decreased at 1 week than 1 day after surgery and was

increased at 6 months than 1 week after surgery,and the differences were statistically significant (all at P<0.05). In

time.

SMILE group,the postoperative 1-week,1-month and 6-month CCT was increased in comparison with the postoperative
1-day value, and the differences were statistically significant (all at P<0.05). There was no significant overall

difference in the Km between the two groups (F, , =27.29,P=0.41). There were significant pairwise differences in

group
the Km at different postoperative time points between the two groups (all at P<0.001). The postoperative 6-month
Km was smaller than the postoperative 1-day value in SMILE group, and the postoperative 6-month Km was greater
than the postoperative 1-day value in FS-LASIK group ( both at P<0.05). Conclusions The FOZ shows a trend of
gradual reduction within a month after SMILE and FS-LASIK. The FOZ is larger after SMILE than after FS-LASIK.
The morphologic stability of corneal FOZ is better after SMILE than after FS-LASIK.

[ Key words] Myopia; Femtosecond laser small incision lenticule extraction; Femtosecond laser-assisted in
situ keratomileusis; Corneal asphericity; Functional optical zone
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( femtosecond laser small incision lenticule extraction,
SMILE ) 1 RSSO filf B HE 235 WO fy A P HE R
( femtosecond
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laser-assisted in situ keratomileusis,
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FS-LASIK 41, SMILE 4] 46 fji] 46 WL, H b 3 24 {5 24
AR, 4 22 5] 22 HR s 4E 0% 19~35 %, 5 (26.09+6. 56)
% . FS-LASIK £ 48 {4 48 R, Horv 55 25 f1 25 R, %
23 B 23 R AW 18 ~37 %, -1 (28.73+£7.36) %,
2 AR RS LR A 4F % BR 85 B (spherical equivalent,
SE) . 7 gt £y il J2 & ( central corneal thickness, CCT) 3
41 £ 5 i % ( mean keratometry, Km) X fi IX Q {4 b &
R TGI A E L (¥ P>0.05) (£ 1) . AOF5EH
U Kb 7% S R 5 ) WFSE 7 S8 8 il M B2 L DR~ s IR
POGEE BiE B2 2 48 B 22 51 2 W A% 4t o (4t 305 . 2021-
034-k-27) , Jr A7 & T 0T 58 05 A H 1 9F B R
2B A TR A

1.2 F¥

1.2.1 RETTEIGRE XM R Pentacam =4k
MR G5 23 B AL (F8 [ Oculus 24 5)) #JEAT IR Fi 55 &5k
N o3 T o KA T W  AEARRT I 2 250 T AT R, 2
Ao WA 67, AL TR G A, Sk I AT, DR
SkABLAN S, 1V T AL I T T AT BEE 3 IR
SRR IR 5, 0 R 5 B B S R RR L RER
BRIk B OK” 5 W 4R AR b A S 45 BE U5 I8 1] g
CCT . f M Q {H (6 mm HAREHE ) & Km, FOZ i i J5
1% £ compare 2 exam S T 23 1 98 H A A R AR T
FARSEW AR, HonS5ARE 1d1 1A
6 M BYKL A S5 R XS b, e £ 1) fl FE X 1, AR 2 S
P, BB 7 2 €0 X 403 ) 4k 3] 180° J¢ 0°,90° 2 270°
Ji Sz b)) A A2 AL S 0.0 DAY AL, 10 3 0 I S T e
TR ARFRE (x,y) , K 180° K& 0° & i 5 Ak AR
4 XREARAN , BI Ry FOZ K FA2 K 90° ke 270° & (9
A R 26 X {ELAR N, B Ry FOZ 3 B A%, FOZ K V- 42t 3
BRI R i R 2 R Y B 58 AL,
A5 1 AR 3 WG (K 1) .

1.2.2 PRI A FAREGF—BEEE.
SMILE 4 3% Jf] VisuMax K Fbi 6% 4 (2 [E Carl Zeiss

R1 2HNABEELBELR (xs)

Table 1 Comparison of demographic characteristics between two groups (xzs)

CEEEYCE

x=+2.71 8 4 0 4 8
Bl FOZXTIEREEFMNEFETER ZOXH N 180° K&

0°.90° % 270°J5 i U} 1) iy A2 4k 4 0.0 D i i1 5t

Figure 1 Diagram of FOZ horizontal and vertical diameters

measurement  The green area was the boundary with a change in

tangential curvature of 0.0 D at 180° and 0°,90° and 270°

N ) BEAT AR REE B AR 8 AR RROA S 3.0 it T
WOt X AN 6.5 mm, FJERE &N 140 nJ, 2 (8] B
H 45 pm, SEAAR 2.0 wm, f B 0E TR R E N
120 pm , I EAAA 7. 6 mm, FEJEHNE 10 pum , ) 43 5L T
PRI =280 pum, fill 8] F %y 2 mm, FS-LASIK 41 3% H
VisuMax “CFM OG5 (12 [E Carl Zeiss 28 \]) il 4F /1
JEEARE 1 TR RUAS g Flap 2.0 Ji, BOL 3 X HAR N
6.5 mm, HOGARER N 140 n], S EFE N 4.5 pm, S
2.0 pm, B TSR B R 120 pm, W EAE N
8.1 mm , o 4 5 T R JE B =280 wm , &7 T F 07 W4
TFWOE R Mel 90 #E 5y F 36 & (18 [E Carl Zeiss
A PR Triple A, 500 Hz, 3o 3 Xy 50 75 3R
AME1.0~1.5 mm,

1.2.3 BV XIENFERS PR E B R IE A ARG
F D) REPE G2 X B Q (AR fb , IR B 45 )Ry 6 #m 2y CCT
M Km 25 fk, JLplv; 6 ~Ho 4>
BFARE 1A TAH 64
H R AT 0, b 4% 41 R HR Bt

4 B/ RS F i (5) SE(D) CCT(pm) Km(D) QfH Vi[RI A] 45 FOZ /K42 K 3
FS-LASIK 41 48/48  28.73x7.36  -5.45+1.56 527.48x36.48 43.22¢1.05 -0.230.15 gz (4 f M Q {8 (6 mm [X)
SMILE £ 46/46 26.0956.56  -5.58x1.61 540.96:32.02 43.6421.32 0.2420.10 gy o K (LS,

¢ 0.359 -0.076 -1.437 -1.732 -0.398 ol

P Y 0.627 0.846 0.277 0.078 0.781 1.3 itonk

T (ST REA 10 50)  SE SRR BENE s CCT: vp e £ RS JEE 5 K - 339 £ Ji il 5% ; FS-LASIK ; & 7
WOGH B HE 23 T80 FA D57 R 5 SMILE - RAMBOL/NDI 1 A JE I 8 5 B 1 A

Note : ( Independent samples ¢-test)

keratometry ; FS-LASIK ; femtosecond laser-assisted in situ keratomileusis; SMILE ; femtosecond laser small

incision lenticule extraction

SE : spherical equivalent; CCT; central corneal thickness; Km: mean

K SPSS 22. 0 Gt it 2= 8 A
AT gt o M. i B R OE &
Shapiro-Wilk £ % 3iF 52 & 1E 2 4>
i, Plo s 2R o A Hi 24> 4[5
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SBE LR LR FI B ST REAS ¢ K5 55 FOZ /K42
IR BRI A .Q (A .CCT M Km {HEHEFF 4 Bartlett
ERIEAG 6,2 A 4LA 5 AS [ B i) gk b 3 38 A 1) B 1k 22
S e BCR T A I o 5 R 38 7 22 40 M, 2 L BCR

LSD-t #: %, P<0.05 Jy 25 5 H G it 2

2 #R

2.1 HAARRA G A B E S FOZ )
WA K
2.1.1 HZARRAJG A E 5 FOZ
KO A2 I & A 3¢ FS-LASIK 41 5
SMILE 20 A J& AS [A] B 6] 55 FOZ 7K P42
SR ZE R A G EE L (F 0y =
7.06, P < 0.001; F,, = 64.18, P =
0.001) ;SMILE 4 AR J5 4 i [A] &5 FOZ /K
SF- 43 N i 34 B K F FS-LASIK 41,
EZRMH G E L (H P<0.001);
SMILE 41 1 FS-LASIK 41 AR J5 1 J& .1 4
A6 A~ A ARIRA N FOZ /K F- 42 0
EHHRTARE 14, ZRHH51T%E
SL(#) P<0.05) (£ 2),
2.1.2 FHAARRAJG A E 5 FOZ
TEE A E 3 FS-LASIK 41 5
SMILE 20 A J& A [\) B[] 55 FOZ 1 B 4%
MEE S kLR ER A G E X
(F,y=11.08,P<0.001;F,, =77.14,
P<0.001), SMILE 20 AR J5 & W [f] &
FOZ i 15 472 I 45 34 W) & K A 1 i
[ & FS-LASIK #H, SMILE #H 1 FS-
LASIK AR J5 1 JF1 1 4~ FOZ i H
EMEESNTARE L d, ZREAS
T2 (3 P<0.05) ; B & AR5 ) ]
SEK: ,SMILE 20 RHR FOZ I 42 I & {4
W9 0 5 i FS-LASIK 4 AR J5 6 4 A
T AR B AR ROR S 1R LA R 1
L iEEARE 1d(ER3),
2.2 FSHARMRAGAFEFE]E Q {H K
FS-LASIK £ 5 SMILE %4 & J5 A& [
B IE] A Q B SV T8 25 = A Ge it
BY(F,uy =53.11,P=0.019; F,, =
29.18,P <0.001), FS-LASIK 41 R J5
Ld. 1. 1TAHQ ﬁﬂ%ﬁi?*ﬁﬂ“
Bf [H) 55 SMILE 41, 22 3 3 A G it 2

(# P<0.05) . H5ARJE 1 d 4, SMILE AR5 1 JH Q
(L 38, 22 5 A G it o7 i L (P<0. 001) 5 FS-LASIK
LR A5 I ] E R Q {E B #i i /N , 15 4% [ AH 4B I [a]
M ZE S YA G X (H P<0.001) (£ 4)

®2 2NARBRREAFERE SR FOZ K FENWEMELE (x+s, mm)

Table 2 Comparison of FOZ horizontal diameter at different time points after

surgery between two groups (xxs,mm)

493 AR % ARJg 1d AJg 18 NEREO| AJE 6 4~ H
FS-LASIK £ 48 5.100. 37 5.05+0.32° 5.02:0. 38° 5.04+0.33"
SMILE #§ 46 5.84+0.42" 5.67+0.39™ 5.52+0.32" 5.56+0.30"

T F g =7.06,P<0.001; Fyp = 64. 18, P=0. 0015 F oy oy = 14. 31, P<0.001. 545 [ 4114

RJE 1d HAs,“P<0.05; 54 [ i ] & FS-LASIK 40 H 4, " P<0. 001 ( 5 4 I 5 i 5 2 0y 22 4%
B, LSD-t #:4%)  FOZ: MIfE 2k 56 2% X ; FS-LASIK ; & B0 % 4l Bl 1 45 3% O £ 168 55 for s 4
R s SMILE : "®RMEOG /N ) 11 £ 585 T 3 e U R

Note: F,,,,, =7.06,P<0.001; F  =64.18,P=0.001;F,, ,con = 14.31,P<0.001. Compared

with postoperative 1-day within each group,*P < 0.05; compared with FS-LASIK group at
corresponding time points,“P<0. 001 ( Two-way repeated measures ANOVA,LSD- test) FOZ:

functional optical zone; FS-LASIK: femtosecond laser-assisted in situ keratomileusis; SMILE :

femtosecond laser small incision lenticule extraction

£33 2NARBARAEAERE FOZ EHZMEFE LB (x+s, mm)

Table 3 Comparison of FOZ vertical diameter at different time points after

surgery between two groups (xxs, mm)

4153 AR £k NERE ENERW VNEREOE] KRG 6 4~ H
FS-LASIK 4 48 4.88+0.23 4.78+0. 16" 4.76%0.24" 4.82£0.21
SMILE £ 46 5.79+0. 40" 5.52+0.39™ 5.42£0. 42" 5.39+0. 38"

HE:Fy =11.08,P<0.001;5Fy =77, 14, P<0. 0015 F oy o =9. 37, P<0.001. 5544 [ 41 Py
RIG 1 d e, P<0.05; 54 {4 i i) 4 FS-LASIK 41 4%, "P<0. 05 ( T 42 4 5 [} 22 7 2% 4%
Wi, LSD-t #:85)  FOZ. MR 1 62 IX 3 FS-LASIK . & B ' i B o 43 7 3 O't A0y MR 5457 s
A 3 SMILE ; KRP /NI 1 i J5 5 5328 5 B R

Note:F,,,, =11.08,P<0.001;F,, =77.14,P<0.001;F,, . ., =9.37,P<0.001. Compared

with postoperative 1-day within each group,®P < 0.05; compared with FS-LASIK group at
corresponding time points, P <0.05 ( Two-way repeated measures ANOVA, LSD-¢ test) FOZ.
functional optical zone; FS-LASIK: femtosecond laser-assisted in situ keratomileusis; SMILE

femtosecond laser small incision lenticule extraction

®4 2N ARBRREAFEESR Q ELE (xs)

Table 4 Comparison of Q-value at different time points after

surgery between two groups (xzs)

4193 A % AJg 1d AJg 18 NEREO| AJE 6 4~ H
FS-LASIK 4{ 48 1.13+0. 56 1.09+0. 66" 1.03£0.59° 0.91+0. 56"
SMILE 4] 46 0.57+0. 46" 0.73+0. 48" 0.75+0. 48" 0.73+0. 50

Wi F =53 11,P=0.019; Fyyp =29. 18, P<0. 0015 F oy = 18.35,P=0. 003. 5 4 H it
[F) 45 FS-LASIK 4 42, P<0. 05, 54 B ARE 1 d 8, P<0.001; 54 AN ARG 1 A
FER,“P<0.001; 54 AALNARIE 1A H HE, ' P<0.001 (T & I 4 P [} 3 7 2% 5347, LSD-t
Kr46)  FS-LASIK: WANBOE A B i 70 7 HO6 Ay B JRUAL P 28 R s SMILE . KA BOE/I 1 £ I
A T B IR AR

Note: F,.,., = 53.11, P = 0.019; F,;,, = 29.18, P < 0.001; F,...n = 18.35, P

“p < 0.05;

= 0.003.
Compared with FS-LASIK group at corresponding time points, compared with
postoperative 1-day within each gr()up,hP<0. 001 ; compared with postoperative 1-week within each

group, “P<0. 001 ; compared with postoperative 1-month within each group,”P<0.001 ( Two-way
LSD-t test )

keratomileusis ; SMILE : femtosecond laser small incision lenticule extraction

repeated measures ANOVA, FS-LASIK: femtosecond laser-assisted in situ
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2.3 FARBAGAFESE A CCT g

FS-LASIK 415 SMILE 41 [8] A /5 A~ [a] B 6] &5 CCT
MR EZE R G F B L (F ), =12.25,P=0.38),
KA E B ] g 8] CCT SR L 22 A ge it 2= 3 X
(Fup=21.43,P<0.01), FS-LASIK 4 & J5 1 J& CCT
WA 1 d TR, ARG 64 H CCT &ARS 1 & I i 14
hn, 2R A G E R (X P<0.05) ;SMILE H AR5
L IAAMO6ANA CCTHHEEFRE 14, EZR7
WA G E R L (1 P<0.05) (£ 5),
2.4 BHARRAG AR A A Km

FS-LASIK 415 SMILE 41 [i] 45 B 1] s Km 5 {A B
MERTGEI L (F 4, =27.29,P=0.41) , & HA
(] B[] A5 ) Kme SR L8R 22 5 A Se it 2 5 L (F =
22.34,P<0.001), FS-LASIK 2R J5 1 A ZE ARG 6 1~
H Km 287385 K, A SR g Kme P8 22 5 ¥ H 421t
28 Y (#] P<0.001) ;SMILE AR J5 6 ™~ Km /N F
ARJG 1 d, ZSHSIT¥E XL (P<0.05)(£6),

3 itig

Bl OB A B D6 T AR iz Rk
SR R S5 A 58 M e SRS E Y I B SR
K TR & BT Y 20 g 45 R BOR,
SMILE F1 FS-LASIK #72 £ 5 i 2 i i 22 19 8CR 5 17
A2 AV ST PN P AR 2 B R OR S K B A TS
[F) , R 5 7 R 22 451405 AR W g 2 LB o I 3
R R EME ST WA BT 22 R M ' B AR Y £
AL FOZ J& 46 A BT Hi 5 5 9058 Bt i ¢ R R # VIRY
D7 A B RN R R R 2 B R
ARG HCR ST 25 19 1 B, FOZ AR 2% A Al 3%
THT 220G VTG 238 22 o Wb 35 1 X3, G O /) i
AR TS, Pentacam R B 43 7 A 7E 3
fiti FOWLEE Fi3 IR I Je ARG A B 258 A rh A AR
FEROAE A, Hod i ) ) i 8 22 S (R4S /Y FOZ
HBAFREE . Hou 45" SR I i il 2 22 57

®5 2NEARRAFFRERE SR CCT bR (x+s, pm)
Table 5 Comparison of CCT at different time points after surgery

between two groups (x=s, pm)

531 R % A 1d AJE 1 ARJE 1AH ARJa 64~ A
FS-LASIK 41 48 443.46x42.90 434.56x41.11° 439.06+43.25  446.19+43.89"
SMILE 41 46 430.91x23.28  431.05£24.80" 432.85£25.76" 437.91x25. 14"

Vi F g =12.25,P=0.38; Fyypy = 21. 43, P<0.01; F oy o = 10.22, P = 0. 004, 5 % [1 41 14
AJE 1 d B, P<0.05; 5% HALW ARG | A o, "P<0. 05 (T 4 Wk 5 R K 7 2 4 47,
LSD-¢ #:36)  CCT: H st £y J5S JEE 8 5 FS-LASIK : "€ FD #6343 1 ' A0 18 D50 457 6 8 R
SMILE ; & AR O /N U 11 £ 5 Jo 3 5 BB i A

Note:F,,,, =12.25,P=0.38;F,. =21.43,P<0.01; F;, ..o = 10. 22, P = 0. 004. Compared
with postoperative 1-day within each group,“P<0. 05; compared with postoperative 1-week within
each group,"P<0.05 ( Two-way repeated measures ANOVA, LSD-¢ test)  CCT: central corneal
thickness ; FS-LASIK ; femtosecond laser-assisted in situ keratomileusis; SMILE ; femtosecond laser

small incision lenticule extraction

®6 2ANARRAFAREME SR Km b (x£5,D)

Table 6 Comparison of Km at different time points after surgery

between two groups (xxs,D)

415 iR % AR 1d ARJe 1 ARJE14H ARJE 6 A
FS-LASIK 4 48 38.48+1.51 38.37+1.44  38.60+1.46°  38.78x1.42"
SMILE 41 46 39.171.98 38.71+2.03 38.76£2.01 38.87+2. 13

Wl =27.29,P=0.41; Fyypy =22.34,P<0. 0015 F oy =8.29,P<0.001. 5 & 54N
AJG 1 LB, P<0.001; 54 AL ARG 14 A ek, "P<0.001; 5% A4LAARE 1 d I
B,°P<0. 05 (G0 K % 75 22 43 B, LSD-¢ K 5% ) Km P 2 #fy JIi iy 52 ; FS-LASIK: & £
RO A B VE 23 T30 £ BB S 43R s SMILE « K FP 0 /N U1 11 £ R R 38 488 L i R

Note:F,,,, =27.29,P=0.41;F, . =22.34,P<0.001; F . .im = 8-29, P<0.001. Compared
with postoperative 1-week within each group,”P < 0.001; compared with postoperative 1-month
within each group,”P < 0.001; compared with postoperative 1-day within each group,P <0.05
(Two-way repeated measures ANOVA, LSD-; test ) Km: mean keratometry; FS-LASIK:
femtosecond laser-assisted in situ keratomileusis ; SMILE ; femtosecond laser small incision lenticule

extraction
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