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Bl B (%) M 53 1O G IR 7 # FE S 48R (FS—LASIK) J& 715
P i e i AR Ak
T3 RS TEARRE AL B 5T, 2 H 2020-03/09 T3 B
T FARBFIE (075 I A0 R 74 1) 148 R, Horp SMILE 41
43 15] 86 R ,FS-LASIK 41 31 4] 62 IR, 4 #1 B & Ry R
Ja 1.7d BEERR S (UCVA) | R il 1% 3 pR B LR 5% ( MTF
cut off) JrFFFI /K HLAE (SR) & UL 45 %% (OSI) B4l
XFLG BE AL J1 (VA 100% , VA 20% . VA 9%) . = B & 2%
(HOA) JKF#22 (7)) EEE 2 (7)) FEk2E (Z9) 150,
SR AR E RN IS  55 8Bk . UCVA \MTF cut off,
SR,0SI,VA 100% VA 20% VA 9% HOA .Z, .Z;' 1 7} ¥
TZER(P>0.05), SMILE 4H R J5 1d OSI {4 & T FS-
LASIK 2 (2.3+2.1 vs 1.8+1.1) ,RJ5 7d Ta22 5 (1.2+0.7 vs
1.3+0.7), FS—LASIK i RJ5 1.7d HOA F1 Z{ ¥y T
SMILE 41 (P<0.001) ,fHA G 1.7d Widl ¥ UCVA Z},
Z;' MTF cut off SR VA 100% VA 20% VA 9% 0% 5%
(P>0.05),
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Abstract

¢ AIM: To evaluate the changes of early visual quality of
patients with high myopia after small incision lenticule
extraction (SMILE) and femtosecond assisted laser in situ
keratomileusis (FS-LASIK) by the double - pass optical
quality analysis system || (OQAS Il ) and Pentacam
corneal topography.

e METHODS: A prospective non-randomized controlled
study was conducted among 148 eyes of 74 patients with
high myopia. These patients were treated by the same
surgeon in our hospital from March 2020 to September
2020. According to their wishes, 86 eyes with 43 patients
were treated with SMILE and 62 eyes with 31 patients were
treated with FS - LASIK. The uncorrected visual acuity
(UCVA), modulation transfer function cut off frequency
(MTF cut off), Strehl ratio ( SR), objective scattering
index (OSl), predicted visual acuity values (VA 100%, VA
20%, VA 9%), high-order aberration (HOA), horizontal
aberration (Z;), vertical coma (Z;') and spherical
aberration (Z9) preoperatively, 1 and 7d postoperatively
were collected and analyzed.

e RESULTS:. There was no statistical significance in
preoperative age, spherical equivalent (SE), UCVA, MTF
cut off, SR, OSI, VA 100%, VA 20%, VA 9%, HOA, Z},
Z3; and Z§ (P>0.05). The OSI of the SMILE group was
higher than the FS-LASIK group at postoperative 1d(2.3+
2.1 vs 1.8+1.1). The difference in OSI between the two
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groups was not statistically significant at postoperative 7d
(1.2£0.7 vs 1.3+0.7). The HOA and Z in the FS-LASIK
group were higher than the SMILE group at postoperative
1d and 7d ( P<0.001). The UCVA, Z}, Z;', MTF cut off,
SR, VA 100%, VA 20%, and VA 9% between the two
groups were no statistical significance at postoperative 1d
and 7d (P>0.05).

¢ CONCLUSIONFS-LASIK is easier to introduce corneal
high-order aberration and spherical aberration in the early
postoperative period, while SMILE with 2mm incision
only introduces higher scatter at postoperative 1d.
Therefore, SMILE can obtain better visual quality than
FS- LASIK in the early postoperative period among
patients with high myopia after corneal refractive surgery.
e KEYWORDS . high myopia; corneal refractive surgery;
SMILE; FS-LASIK; visual quality
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A SCHRARGE 2000 4 I 42 5RO AL 58 14.06 12, H
T BEIT A 1.63 42, T 2050 4F 42 BRI A1 B K
ik 47.58 42, o BEIE LA EE 0T34 9.38 421, TR
—THUREAT 905 2 T A Sl R —AF G/ A A 1 S AL AR R
12.0% W1 —ARG A LR R U T 2 67.4% , 7EIX L
AR AR BN T 20 A5 S R T
R BB AL T OGHR A 00 55 2 45 5 & ™ A

O AT H A T AN A T A & uF
B,

Bl A= 0 S e AN DR T ke 8 22 vy B S AL AR B
MR R A 3R B /INED RS O R IR R R
HUHY AR ('small incision lenticule extraction , SMILE ) 1 K Fb i
ST Bl ] 9 10 VE 43 SO R AL AR IR S R (femtosecond
assisted laser in situ keratomileusis, FS—LASIK) 2 9kl PR a2
BRUE LA R (0 28 Ak A RohE B m] B 4 REAR
B 3t 7 A B O T R T i R R A A 0 2
AR DHEANTEE RS ) B4 B E AT TR B
SRR A0 T 4 D R M 3 O B e, R T A
T R 45 (optical quality analysis system I ,0QAS 1I)
ST RE S AT E WL AL WL B i AT R GE, B R
By al B E MY Pentacam ff [ b B B & — Fh T
Scheimpflug J5 B PSR , BE 0% B I 2 F 15 g 1R 22 55
WL 2R, BRAERTSE R B SMILE %8 FS-LASIK R J5
rRI RE % 51 A A Y R B AR 22, AR A S A Y R
FO (HBZ BCA R OQAS T & Pentacam Wi % WA
"0 JO e AU AL T T v AT R R X — R R AR S R
HARE B ot i (A5 . DR, A5 B 7E R OQAS 1T A1l
Pentacam 33X P P 15 £ 4= TH 7 U0 b U8 % 1 B 3 A BB 35 A7
SMILE [ FS—LASIK A J5 P90 58 5 18 i A2 4k, Mt a7
£ IR T AR S5 e B R R T Y )

BT,
1 X&A %
1.1 X% BrREtEIEREAL LA 2020-03/09 52 T Fe b n

S B R T AR 74 9] 148 TR, P 3 42 f41] 84 IR,
2 32 il 64 BR ., X E AT AR T E U AR LR Bk
W2 . SMILE 4 43 i 86 AR, H.v 55 28 4] 56 B}, < 15 #i
30 MR, SFIIAEIE 21.47+4.47 % R FT SRR #0-7.09+
0.98D; FS-LASIK #H 31 1] 62 iR, H:rp 55 14 f51] 28 HR , & 17
1 34 1R, S 4E 14 22.10+4.88 %, A Tl 25 4% 5k 55 B 5K
-6.78+3.37D, WL B WS R TTEROER B A= R
GiiteFE X (1=0.576 .0.699, P=0.566 .0.487) ., ABFFEE
W ER SRR R AH AL, BRE S B ES,

111 WMNARAE  (1)AERR 18~36 % (2) BT RITA I
JECTARYGE OGRS, I X FARIAE A B R, (3)
ToiG ShPEHR 22 MR ER K M &8 2 A2, JeAMs s o™ i 42 B
Pgpg BU BRENG 5045 5 (4) RAT ST IEM 1 (BCVA) =
0.8, VG RERAE 2a P JC T BN (K <0.50D) 5 (5) BR
B %-6.00 ~ —10.00D, A4 £ %5 -3.00D LLIN; (6) AW
M P Al B R o I B A A RSB I 4% 2 /0 00 )
55 1wk, 1 3mo UL |

112 HERRARAE (1) <18 % (2) fETE I HEfA I 75
JEHR 2 AT A B A0 e 2 A A R O
PR AR AR s 2 AE mio™ o AR B A AR (AR B R
WELATE ) 5 (3) 590 (4) BE i H A2 >7.5mm; (5) P A IR
JEEF (central corneal thickness, CCT) <450um  FVIH] 5
4% F B (residual corneal thickness, RCT) <280wm Al
RCT /NF ARG AN EFE Y 50% 5 (6) 5 A Al R | s v
T S 0 IR IR AR T A S I R 5 A A I 5 (7) R
A GBI AR G AR

1.2 Fik

121 FRARX A BEARTTE A 0.3% &£ Fm b
IR AR 4 /K, B/ ES A 3d, AL 3d 2 A
T R VB, LR A R T 0 A P A i IR 12~ 16 K,
I FARB R FE A8 EEMARET, (1)SMILE
TR ARBTH R 0.4% Eh /2 74 35 45 KR IR 3 vk, Al
VisuMax 4 CFPF-AR R G858 g 0 @ O, i S|, #0%
o2 A NG BB 2mm A ) 1A IAE 2 B 3
BRI (5 P /0 S e £ 2 ), P AR AR DT 1T
B S B MR EAL 7.0~ 7.5mm, /IS 110~
120pm, BB AL 6.0~ 6.5mm, f LY DA F 1359, (2)
FS—LASIK F-AR . fk i [7] SMILE A , FS—LASIK 3% FH % 45 i
7o FABRHAE R 2 CBFRAGE T O E N, ]
S I A B, ff I DD . AR T 0
I, VEATIRET A0 SRR S50 230 Wl A2 A5 A B , S A v o v £
IS 2 ) e S, SF A TEDT) 10, I T R R SR A R 3ok
WS A 95 ~ 110pwm , BLAR7.5mm , £ 355 137
F12:00 A7, FEFE VI JEF 6.5mm, &340 0.5mm, 5 4H
FHARJG T VLAY BRI 4 W/ B 14d; TR ISR i
MW 2 I/ H L, 17d; BES TR AN IR 4 U/ H ,90d ; &A1 B
ZHLFEKRPATEIR W 6 I/ H L 2d; Bk IR W 4 W/ H

30d.,
1.2.2 MEEHR
1220 8A BITARE ARG 1.7d K EPrbs x5

P F A TARRIR AL 71 (uncorrected visual acuity, UCVA) Ay
ISE | I 4 25 F e 3 o d5e /1N 73 A 0 580 (LogMAR ) 1L
eV

1.2.2.2 OQAS HEXIEMRUE 70l T AN ARG 1.7d Xt
PHLLBRF AT IN G, W 3 345 R 16V Smin J5 |, 3¢ 7E i £L

891



EfRIRRIRE 202158 F£21% £5#
815 :029- 82245172 85263940

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

x1 MABREFANEERTEREENEAENWER

B itE bR Fypm Py Fi Py F gt P et
UCVA 1.751 0.188 5587.593 <0.001 1.347 0.263
MTF cut off 0.220 0.639 10.162 <0.001 0.140 0.870
SR 0.028 0.868 9.360 <0.001 1.720 0.181
OSI 0.557 0.457 42.427 <0.001 2.845 0.061
VA 100% 0.242 0.624 9.370 <0.001 0.185 0.831
VA 20% 0.079 0.780 12.060 <0.001 0.409 0.664
VA 9% 0.017 0.898 11.054 <0.001 1.845 0.160
HOA 36.877 <0.001 333.445 <0.001 22.386 <0.001
Z; 0.039 0.844 4.010 0.020 0.079 0.924
Z;l 0.010 0.921 42.107 <0.001 1.013 0.366
Zg 65.296 <0.001 274.468 <0.001 64.887 <0.001

F2 WHAEEFAEIE UCVA MELE (x£S,LogMAR)

21 5 RE  ARuy ARJF 1d AR5 7d
SMILE 41 86 1.46+0.16 0.01+0.10"> -0.07+0.09"¢
FS-LASIK #H 62 1.49+0.18 0.01+0.08" -0.07+0.07"*

T::"P<0.01 vs [WZLAHT; ' P<0.01 vs AT 1d,

HARN 4mm , H R —A 2 5 X A BB R 0QAS 1A
Ko, sk 1 -8.00~ +5.00D FERE>0.5D M #E47JE G
wE, Kt s R R AR B bR, VI B B Sk, PRy
HRBE H . K A 5 0 5% % W HL S 35 0 (object scatter
index, OSI) . 7 il 1% i3 28 £ 4% 11 #91 % ( modulation transfer
function cutoff, MTF cut off) . #7455 /K Lt {H ( strehl ratio,
SR) X HE B R 1009% . 209% 9% B 48 X6} L JBE L S5 (VA
100% VA 20% VA 9%) , 4 Wi 4 b5 & 0 & 3 0, BF
BIMH .
1223 REFIREASMEENE 5 TR ARE 1,
7d XPIALEE AT A, B8 L B AR 6mm), H 7] —
K Ar 3 % B2 3 K FH Pentacam £ JIE #b 1E K & £ & R
R Zernike fH Y 8 B 44 SN AIIR 22,10 F = v 1% 22
(HOA) /K- 2% (horizontal coma,Z)) FE F £ 2 (vertical
coma,Z;" ) FIBER2E (spherical , 2] ) , BRI ARas I 4 3 U, B
I 522 R I SE DA 2% 25 (0SA) il 5E M AR HE RS

Geit2 b R SPSS 17.0 X BUE #4700 b, X
FFE IR 1 5E 1 SRR ] o+ BEAT R, S 45
e 8] fA) F 3R T ST R AR ¢ A 56 5 o FH J 2 It 1 Oy 22
A3 X5 A 20 ) 44 o i s 1) 2% Ak i B A A T 40 4, % T
FELH ) 22 5 (R 3E — 20 SR FH M ST R AS ¢ 4G 30 X 45 1sF 1] 5 40
() 25 S AT LA W T AR B ) 22 5 i itF— 20 R H LSD -1
X [ 4 P s R 22 SR E T AR, DA P<0.05 A ER A ST
RN,
247

WIZH S5 PR 58 )i TR, o TR I K i & 4k, o iR
HUFARJG IR AE B, WA B H F RIS UCVA,
MTF cut off SR, OSI, VA 100% . VA 20% . VA 9% . HOA |
747 7 YA A 22 54 (P<0.05) , {2 HOA #1 Z) H
A2 50 (P<0.001) , WL 1,
21 FABREFREEMALLE  AA7, SMILE 48 J14
1.46+0.16,FS—LASIK 41y 1.49+0.18, R TG i1 & X
(1=1.334,P=0.184) , WAL FHE ARG 1d #7352 2L

892

ORI 7d BP0 | SOREIAR T 2E R I Se it
= (P<0.01), %2,

22 MABEFAHGE OQAS MEISHRILE M4l RH
FARBIG OQAS S WMELFEhRas R WL 3, Ry, WALRH
MTF cut off SR,0SI 2£ 55 L4t i 5 X (1=0.687.0.979
1.350,P=0.493.0.329.0.180) ,fH SMILE 41 R J5 1d OSI &
F FS-LASIK 41, SMILE 2R J5 1d OSI & F AR AT AR
J& 7d(¥1 P<0.01) (HARRTAIAR G 7d # b 22 5 BG4
X (P=0.071) ;FS-LASIK 41 R J5 1d OSI & F A {j fA 5
7d(¥ P<0.01) , HARJG 7d & TR, 25 A/ 512 X
(P=0.012) , PILHBF ARG 1d MTF cut off HJI& T AR A Al
ARJG 7d(# P<0.05) (HARRTFIAIG 7d 2 5B TG #E
X (P=0.599 .0.903) , SMILE 41 A5 1d SR 1§ T KRR ( P<
0.01) ,HARJF 7d 435 SARFIFMASS 1d M b2 R T8
P18 X (P=0.076 .0.161) ; FS-LASIK ZHRJ5 1.7d SR 4%
AEARATA 22 57 RS 1248 X (P=0.057.0.599) , fHAR
J5 7d mFARRE 1d, 250512 E X (P=0.016) .

AHT, P VA 100% VA 20% VA 9% %5 L5
HEE X (1=0.728 .0.729 .1.169, P =0.468 .0.467 .0.244) .
W4 B FARETAIAIG 7d VA 100% VA 20%¥ & TR G
1d(P<0.05) fHARFIAIASG 7d # H 22 ¥ TR G 112478 L
(P>0.05) , SMILE £H AR VA 9% T ARG 1d(P<0.01),
BEARE1dE5ARE 1dHLEZRBEGEITFE L (P=
0.057) ; FS-LASIK ZARJ5 1.7d VA 9% 5 R HiAH I 25 51
TG #E L (P>0.05) ,HAE 7d & F ARG 1d(P=
0.015) .
2IAWMEBREFATEEMEEILR WAHEEF AN
Jam AR 2 S MR TR bR A R IL K 4, KT, WA B H
HOA 7, 7' 7 2 3 82 8 X (1=0.099.,0.812,
0.002.1.500,P=0.921,0.418 .0.99 .0.136) ,fH A J5 1.7d,
FS-LASIK 41 HOA .7z} ¥ F SMILE 4, 22 34 G it
S (HOA :1=6.296 4.624 3] P<0.001;Z) :1=10.270 .6.657
¥J P<0.001) , SMILE 41 Z;' .Z) F1 HOA FifiZ5 i [A] 4 4 35
T, ZH P9 A5 B ] S5O 7 EL 3 22 R i 22 L (P<
0.05) ;FS-LASIK HARJ5 1.7d Z;' . Z) F1 HOA #5 T ARHj,
ARG 1d 5AR)G 7d HH2ZE R THEITTFE L (P>0.05) .
3itig

B A 20 5 R, ATTE AU T AW e
LT 1.0, Rk 22 8 38 B B A0 oE o i, 1525 O LA
SR DR AL L T i ) KRR, H AT SCHER R E TR X T
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*3 FWHEBEFARG OQAS MEIEFRILEE x+s
g g _ MTF cu‘t off (¢/deg) : _ : SR :
P N ARJF 1d ARJF 7d A ARJF 1d AJF 7d
SMILE 4 86 34.9+£10.8 30.2£12.6° 34.0£10.6° 0.20+0.07 0.17£0.07" 0.18+0.06
FS-LASIK 21 62 33.7+10.3 29.6+10.3" 33.9+10.7° 0.19+0.06 0.17£0.05 0.20+0.06°
N 0SI VA 100%
2151 IR %L — ‘ : — " .
AH A5 1d ARJE 7d A ARJE 1d AJ5 7d
SMILE 41 86 0.84+0.46 2.3£2.1" 1.2+£0.7° 1.16+0.36 1.01£0.42" 1.13+0.35°
FS-LASIK 4 62 0.96+0.58 1.8+1.1° 1.3+0.7"" 1.12+0.35 0.99+0.35" 1.13£0.36°
VA 20% VA 9%
L] R4 - e : - = .
AHi AR5 1d ARJF 7d A ARJF 1d AR5 7d
SMILE 41 86 0.84£0.29 0.70+0.33" 0.80+0.28° 0.52+0.18 0.42+0.21" 0.50+0.20
FS-LASIK 21 62 0.80+0.28 0.69+0.25" 0.82+0.32* 0.48+0.18 0.4320.16 0.50+0.20°
1 :*P<0.05,"P<0.01 »s [FI4IART; P<0.05,"P<0.01 vs [RIHAARSE 1d,
*4 MEBREFARIESMEELLR (X£S, um)
) HOA A
3 i % — 8 - - = S
AH AJE 1d ARJ5 7d A AR5 1d A5 7d
SMILE 41 86 0.37+0.08 0.67£0.23" 0.73+0.20"° 0.00+0.12 -0.03+0.20 -0.05£0.24
FS-LASIK 4 62 0.37+0.09 0.92+0.25" 0.91+0.26" 0.02+0.12 -0.03+0.39 -0.05£0.38
7! 7
215 MR % — — S - — S
AHi ARJE 1d AR5 7d P N ARJF 1d ARJF 7d
SMILE 4 86 -0.08+0.16 -0.20£0.35"  -0.34+0.29" 0.25+0.07 0.34£0.15" 0.42+0.15"¢
FS-LASIK 21 62 -0.08+0.19 -0.22+0.42" -0.30+0.45" 0.23+0.06 0.59+0.15" 0.58+0.13"

. P<0.05,"P<0.01 vs [AIZHAHI;P<0.05,"P<0.01 vs [RIZHAJT 1d,

PRBE It 8 DA 2 7 2 R FH B — S A 1R % 1 % W X
PSE B 5 1 o & 45 £ W X, AU 0QAS T 1§
Pentacam HP ) — R WK BB E AT A IR E S F ARG B3
JaiE, IR AT L T A e T 22 45 P4 T =
B ZBEH NG BAEER K, i,k
] e BE ST A B 22 i R T e R SRR A R D
F ARG B 5 58 5520, TR AR AR 5 %o v B8 0 R R 3
1T SMILE 2 FS—-LASIK A J& & WA 5t i S A5 22 iE 17 25
G P

AT K B i B 3T A0 AR 54T SMILE 5 FS-LASIK
AR5 YIREIR B R B 7 U DL PR TRy % T
JE TR AT R A AN, X S R AR AR A A R
— 3, AHFFE A R L) TE A B U B ) 22 R
Grt2r S, AW 2 B A AL 0 35 B T 398 i i gE — 25 ek
¥ RN Shah 25" BF5E 21 K B SMILE % FS—-LASIK AR &
IR SZ RS SESR | % JE AT BE 5 SMILE AR J5 #f K il | fr &
SN SAT 5% K A Bl D P SMILE 4 3 5 B0 5
e,

AT SMILE 4055 FS-LASIK ARG 1d N5IA T
T OSI, £ W] SMILE 4 7E ARG 1d 5IA T 5 Z AU,
HAK BHVIIN ] S P 3 MTF cut off ,OSI, SR 2548 br ) 25
SY G X, B RS AE R H R W SMILE 414K
J& 1wk B} MTF cut off {H .3 = T FS-LASIK 41, KJ5 1mo
A JC 3 25 5, £ W SMILE 4HAEAR )G 1wk 5| A THEZL
) G 4% 22 RS, 17 OST (B P 6 i 35 25 5%, Liu 251
I F B SMILE 41X E AR5 2. 4h B OSI & T FS-
LASIK 41, 1fi %0 41 76 R J5 24h B OSI 5 % % L4 it &

X, AWFFEH FS-LASIK 2H%: SMILE AR5 1. 7d 5IA T
T B s R 25 SR 2% I B s R 22 EE S5
IR SR8 A P AS 00 ) 0 2 B R O, K 2 U 5 e T 2 A
K, SR A4 R 2 AR FFE 45 2R 5 Gyldenkerne
) Ganesh 517 Lin 251 BGRIE G WF o 45 R —
H,ZIE R S L EA L (1) SMILE A5 FS-LASIK
ARAH G, ToT HIVE A B, B A MR B8 T A IR LR T 2 | skt
B DK A il VE £ RSS2 o 4 it R il
FEIH 7 S 800 9 0E , T 0 T X6 i B AR 25 52 5 (2)
FARFERIAE , SMILE A CEMEOGH I 1L 2 255, H
AR R 5 X AR BR AT T R AR, s T R R IR Bk
B S 2 O YT FS—LASIK A FA K RMEOEH
i 0 FCRE %) B TR e T 2 15, I 22 HL )5 3 5 B
A3 FHOEXT AR 02 AT I Rl A 3 R A TR AR B
e, T BE S ORI, O RSB TR B
i R4 AW A LB B R G0 (01 3R O UTE Y mT Be
B SMILE 41 B AT kg,

25 B R, SMILE & FS—-LASIK AR X} T 5 B i o0 iR %
HIA I7 34 fie A R AT 8%, (EOR 5 5 0] SMILE %8 FS -
LASIK 41447 58 I 5 i 40 o ot i, AR AR 58 AL A
PO E DN =YL I s A SO NY = o NN T DULE 22 N
KAk, T5 ZEH B AR B T B P ik 2R 5 3 U o o o
VMR RARL & 0 AR EE 2 RAAEAEXHME 1 &
B AL E AT e K WIBE VI oY . RAA @ RE
I8 BT it ) )P BRI SY , A R T g 5 4 T Ml 1 i A
Jo et (1 A5 Jir R R 34, DT — 25 A A AR J5 400 o 3
PR BETEER,
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