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Abstract

e AIM. To explore the effects of femtosecond laser -
assisted in situ keratomileusis ( FS-LASIK), topography
guided LASIK (TG - LASIK) and small incision lenticule
extraction (SMILE) on postoperative visual quality and
higher - order aberrations ( HOA ) in patients with
refractive errors.

e METHODS: A total of 296 patients (586 eyes) with
simple myopia or myopic astigmatism who were admitted
to refractive center of the hospital between December 2019
and February 2020 were enrolled. Under the premise of
determining surgical indications, the patients chose to
undergo FS - LASIK, TG - LASIK and SMILE voluntarily.
Among them, there were 95 cases (189 eyes) in FS-
LASIK group, 104 cases (205 eyes) in TG-LASIK group
and 97 cases (192 eyes) in SMILE group. The data such as
visual acuity, diopter, corneal topography, HOA and
contrast sensitivity were collected before and at 6, 12mo
after surgery.

¢ RESULTS:The uncorrected visual acuity, best corrected
acuity, spherical equivalent and spherical
equivalent refraction at 6mo after surgery were better than
those before surgery (P< 0.05),
significant difference among different groups ( P>0.05). At
6, 12mo after surgery, regularity index of corneal surface
and surface asymmetry index in TG - LASIK group were
significantly lower than those in SMILE group and FS -
LASIK group (P<0.05), and there was no significant
difference between SMILE group and FS-LASIK group ( P>
0.05). At 6, 12mo after surgery, total HOA,
aberration and coma at 6mo spherical aberration in FS-
LASIK group were significantly higher than those in TG-
LASIK group and SMILE group ( P<0.05), while the
spherical aberration in the SMILE group was significantly
lower than that of the other two groups ( P<0.05). At 6,
12mo after surgery, contrast sensitivities with or without
glare in TG-LASIK group were significantly higher than
those in SMILE group and FS-LASIK group at frequencies
of 12.0c/d and 18.0c/d ( P<0.05).

¢ CONCLUSION: The curative effect of FS-LASIK, TG-
LASIK and SMILE are satisfactory. However, the
aberration increase is less after TG - LASIK, the corneal
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topography is more regular, and the visual quality is
higher.
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FS—LASIK 2H 189 1.01+0. 18 -0.10£0. 07 -0.14+0. 10 203.466/<0.001 122.189/<0.001 26.396/<0. 001
TG-LASIK 2H 205 1. 03+0. 27 -0.11+0.07 -0.15+0. 11 229.085/<0.001 96.014/<0.001 21.898/<0.001
SMILE 2H 192 1.04+0. 18 -0. 10+0. 08 -0.13+0.12  192.257/<0.001 121.013/<0.001 26.647/<0.001
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F s en = 0. 259 ,10. 274 7. 552,34 P<0.001) , 440 &
HART A2 AR T X LA B LA, 2 R B G2
X (P>0.05) ; RJF 6.12mo B TG-LASIK 41 7E TCRZ O KA
RZJERT 12,018, Oc/d 45138 R X L flUsk B 1 3% =5 F SMILE
20 FS-LASIK 4, 2 F ¥ A G it 2 L (P<0.001), WL
5.6,
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#x5 BAHAFATEEERATARETENE T LGEHE xXts
415 I — : ‘ L3/
Nl ARJi 6mo AJ5 12mo ! giig-Arzomo” P Epii-rmom’ P UxEeno i P
FS-LASIK 4 189 1.90+0. 15 1.92+0. 08 1.92+0. 10 2.199/<0. 001 2.391/<0. 001 0.239/0.901
TG-LASIK 2H 205 1.90+0. 14 1.92+0. 09 1.92+0. 09 2.490/<0. 001 2.490/<0. 001 0. 125/0.915
SMILE 21 192 1.91+0. 15 1.93+0. 10 1.93+0. 10 2.217/<0. 001 2.490/<0. 001 0. 2220. 859
4151 T — ‘ ‘ 3 0c/d
AH ARJ5F 6mo AJ5 12mo Ui momo” P Ui tmzn’ P hmeme kmin P
FS-LASIK 21 189 1.95+0. 07 2.03+0. 07 2.02+0. 12 9. 985/<0. 001 16. 104/<0. 001 1.734/0. 110
TG-LASIK 2H 205 1.96+0. 07 2.03+0.03 2.03+0. 10 11.454/<0.001  20.045/<0. 001 0. 526/0. 662
SMILE 2H 192 1.96+0. 10 2.04+0. 07 2.04+0. 10 10.531/<0.001  13.041/<0. 001 0. 449/0. 685
415 I — : ‘ 0.0¢/d
AHT ARJi 6mo ARJ5 12mo Eiiig-Asromo” P Upi-rimom’ P UxEeno i P
FS-LASIK 4 189 1.95+0. 05 1.95+0. 07 1.96+0. 11 1. 718/0. 096 0.459/0.701 1.528/0. 135
TG-LASIK 2H 205 1.96+0. 07 1.96+0. 07 1.98+0. 10 3.368/<0. 001 0.204/0. 902 3.369/<0. 001
SMILE 21 192 1.95+0. 06 1.95+0. 08 1.96+0. 14 1. 386/0. 201 0.594/0. 601 1. 260/0. 332
4151 e — ‘ ‘ 12:0e7d
Nl ARJF 6mo ARJF 12mo it Asmreme” P Lti-amione’ P Dpreme isgiame’ P
FS-LASIK 41 189 1.33+0. 12 1.33+0. 09 1.35+0. 12 2.499/<0. 001 0.262/0.798 2.357/0. 005
TG-LASIK 2H 205 1.35+0. 09 1.45+0. 10 1.45+0. 10 15.071/<0.001  15.071/<0. 001 0. 286/0. 812
SMILE 2H 192 1. 34+0. 09 1. 34+0. 08 1. 36+0. 08 3.260/<0. 001 0. 163/0. 879 3.291/<0. 001
ty /P, 1.789/0.075 12.482/<0.001 9.011/<0. 001
t,3/P 5 1. 026/0. 305 1.147/0.252  0.958/0. 339
3/ Py 0.934/0.351 12.052/<0.001 9.860/<0.001
415 [ — ‘ \ 18.0erd
AH ARJ5 6mo AJG 12mo Eriii-Arromo” P Lri-pmon P Uigemo-gigiame” P
FS-LASIK 4 189 0.90+0. 10 0.90+0. 10 0.92+0. 10 2.750/<0. 001 1.374/0. 196 1.375/0. 165
TG-LASIK 2H 205 0.91+0. 10 1.07+0. 12 1.07+0. 12 22.128/<0.001  20. 826/<0. 001 0.239/0.912
SMILE 2H 192 0. 90+0. 09 0.90+0. 09 0.91+0. 09 1. 539/0. 135 1.539/0. 135 0. 308/0. 882
ty /P, 0.198/0.842 15.207/<0.001 13.418/<0. 001
ho/Py s 0.103/0.918  2.053/<0.001 1.026/0.304
ty3/ Py 0.104/0.917 14.017/<0.001 14.951/<0. 001

TE:t, /P, ;o0 FS=LASIK 41 ¢ TG-LASIK 41 W GE it {8 5¢, 3/ P, ;oA FS-LASIK 415 SMILE 4 LG8 it 4 Af 51, ,/ P, ; F TG-LASIK

4 5 SMILE 2H A8 iRl

3iTit

JE AR IEFAREIE T R, N B IR T 5
LR, DAL A RO 2K B SCR B 2é A M SR I PR S FH A i
$&. FS—LASIK .TG-LASIK . SMILE 1§ 71l oK % WL i T A
05 3, B H 5 B e e ARy S e AT 4R
ML 2S5, 77 B JE O S O I BT R
BIERR AW EE R BoR, 3 FR ARG B & I
JE U S A, L = A4 ) e ok LA 25 5 R 3 RPOR
SR AT by b o 35 3T R HR 3 R O S TR A B3t s AR
Iy, X5 SRR HGE B 3 R T ARAR X I g kat
BRI

Bk UCVA, 54 p 058 o i th 2 AR ARG B M
P B SR A AR, W50 5 i 5% 22 Ff R 28 S iy, HG v o B 3R
TR DR g R E LR R A B e TR Sl i
DIV e RE 20 20T A 725 A S i et D' ik B8 1 04 H 1Y
FEF AT A Z2H0TF AR R K Hy vl 5 50 IR 1w R
REAR , A5 A R AR T e S o 7 35 o RS BT
A e 07 B A RS 45 5 oD KRR IO R AT A RS 21 B e
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AIRE B A SL | MG AE T AR BAE L R vhoa] X £
B 1T 7 A 20 Al K0 45, 5 R g S 3 o L DU P i AR
AL R BN, ARG TG-LASIK TR 4% SRI SAL %44
IR KL V0 2 8 s 8 I T A P 2, 3Rz AR T D
ARG A A BEEAS FLI R AN X Bk, 5 Al 5 b AR 2 e 4,
TG-LASIK FARE—F AT AR T, FARBAEZE T
AN IR R T A T, KT EIE Bk A M Y A
DR A2 A AR AL A0 5 25 S (RS W 45 /0N 5 AN AR 20 FE
AR v Ko T R i FL AR A TR B 1) E 0 B B W TR P Y
i CoIT ), i v VT %) o B e 3k S i Ay A I o i 35
S JI 0] i) R A

B E WL MG IR E, HArfE 4 h LASIK F
REZF MG, EX — I BP 5 A S22, %
AN T BE IO R R £ A R A K S AR T R A
B, FEARF B E R R E R ARt 3
AR E FS—-LASIK 55 i A 22 5 5, BH S i T H At 7
21, $E7R FS—LASIK F- AT 3kt e ] 38 oK J5 &5 i 22
H AT R 6T AR 45 25 36 T % J5 R =6 2y o i
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*6 BAFARNEAEATAEZEMETILGRE xXts

415 I — : ‘ L3/

AR ARJF 6mo AJ5 12mo ! giig-Arzomo” P Epii-rmom’ P UxEeno i P
FS-LASIK 4 189 1.85+0. 10 1. 89+0. 11 1.90+0. 12 6.249/<0. 001 3.928/<0. 001 2.391/0. 025
TG-LASIK 2H 205 1.85+0. 10 1. 87+0. 10 1. 88+0. 12 3.905/<0. 001 2.864/0.018 1. 302/0. 206
SMILE 21 192 1.87+0. 11 1.85+0. 12 1.89+0. 10 2.639/<0. 001 1. 205/0. 335 3.779/<0. 001
4151 T — ‘ ‘ > 0c/d

AH ARJ5F 6mo AJ5 12mo Ui momo” P Ui tmzn’ P hmeme kmin P
FS-LASIK 21 189 1.95+0. 10 2.10+0. 11 2.11+0.13 19.127/<0.001  19. 640/<0. 001 1. 146/0. 325
TG-LASIK 2H 205 1.94+0. 09 2.09+0. 09 2.10+0. 11 22.909/<0.001  23.863/<0.001 1.432/0. 185
SMILE 2H 192 1.95+0. 10 2.10+0. 10 2.09+0. 12 17. 635/<0.001  20.785/<0. 001 1.260/0. 225
415 I — : ‘ 0.0¢/d

AR ARJF 6mo ARJ5 12mo Eiiig-Asromo” P Upi-rimom’ P UxEeno i P
FS-LASIK 4 189 1. 85+0. 07 1.90+0. 10 1.91+0. 12 8.593/<0. 001 8. 087/<0. 001 1. 250/0. 256
TG-LASIK 2H 205 1. 86+0. 07 1.90+0. 11 1.92+0. 14 8. 182/<0. 001 6. 363/<0. 001 2.604/0.010
SMILE 21 192 1. 85+0. 06 1.91+0. 10 1.91+0. 14 8.315/<0. 001 10. 392/<0. 001 0. 859/0. 247
4151 e — ‘ ‘ 2.0ed

Nl ARJF 6mo ARJF 12mo it Asmreme” P Lti-amione’ P Dpreme isgiame’ P
FS-LASIK 41 189 1.33+0. 10 1.22+0. 09 1.30+0. 12 3.749/<0. 001 15.918/<0.001  10.474/<0. 001
TG-LASIK 2H 205 1.34+0. 15 1.42+0. 10 1.42+0. 18 10. 605/<0. 001 9. 163/<0. 001 0. 205/0. 852
SMILE 2H 192 1.35+0. 11 1.20+0. 10 1.33+0. 18 1.911/0. 078 19.795/<0.001 12.867/<0.001
t2/P, 0.772/0.441 20.804/<0.001 7.718/<0.001
t,3/P 5 1.856/0.064  2.051/0. 041 1.911/0. 057
3/ Py 0.753/0.452 21.906/<0.001 4.979/<0. 001
415 [ — ‘ \ 18.0erd

AHj AR5 6mo AJG 12mo Eriii-Arromo” P Lri-pmon P Uigemo-gigiame” P
FS-LASIK 4 189 0.77+0. 15 0.78+0. 10 0.81+0. 17 3.437/<0. 001 1. 099/0. 215 3.056/<0. 001
TG-LASIK 2H 205 0.78+0. 14 0.90+0. 20 0.92+0. 20 11.791/<0.001  10. 107/<0. 001 1.432/0. 185
SMILE 2H 192 0.77+0. 12 0.81+0. 11 0. 85+0. 15 8.211/<0. 001 4.920/<0. 001 4.264/<0. 001
to/P s 0.342/0.732  7.436/<0.001 5.858/<0.001
L5/ P, 0. 359/0. 720 2.784/0. 06 1.219/0. 224
ty3/ Py 0.762/0.447 5.504/<0.001 5.046/<0.001

TE:t, ,/P, ;o0 FS-LASIK 41 % TG-LASIK 41 b4 {8 5¢, ,/P, ;i FS-LASIK 415 SMILE 41 F4%%c it it {H 54, ,/ P, ;0 TG-LASIK

4 5 SMILE 2H A8 iRl

FAJEA N AERRE, B b a] il R 5 F R i, F AR ) 155
P 2 AR AR Ak, S AR R 8, D10 1 i 7 4 A 3 o A e
A RS USSR, AR S5 5 A R R 25 ko
16 3 FpARH, TG -LASIK A 2% 22 38 fin 4% /0, H s af
fE0 TG-LASIK R 7] 38 12 £ B b (5] >R 42 21 #A JE  fiiE
FL T BRI 7R SRR AR A 51 2 T A TR B DI, B TR
I O S B0 2238 o0 5 i SMILE TR & 51 A
Bk 2250 HE R AT B8 8 — 7 Tz AR X PTH| B AR R,
T3 — 5 THTE AR P R 5 TR Bk, 72 A BE AR RRIR BR Y
22, ARG HIR A2 i A% X T2 AR A 52 00 5 3 M A XA B ) A
M ARFARER 22 (0T, B o B 22 1 7= A Y B
A T R A — TF 5T R TIE 52 TG -LASIK R J5 & B 1%
22 PRz EH2EH O RIEY B KT FS-LASIK 41; 7%/
A3y L8 T FS—LASIK K2 SMILE T AR % £ 5t 25 4% 22
HIREIR , 45 50 7R FS-LASIK FARAR G ] sk 2 M w
Brig 22 J =54 22 19284k SMILE 5 DIsk 22y &
HHE FS-LASIK FARE & MM ERESHY & T
SMILE , AffF 5% 5 A oe 25 R 54l

Xof PSRN R S A L o o B Y R bR 2 — AR SE
Xf 3 R P ARG S H U AT LA, S5 R R TR
JE KA HZICH IR T, TG~ LASIK 20 76 Tzt KA Gt
12.0,18. 0c/d #5430 B2 1 3% = T SMILE 41,
FS—LASIKZH , 545 b 3CS AT 58 45 28 530 A FC I PR n] g
TG-LASIK F= A AT [ {5 Ay 15 AN R0 00 2 B2 85 B ¢ 22 19 )™
Az R AR T R A7 5 A AR T 3 A MR A i B X IO b 52 7Y
5 1 24-25) .

2¢ | FS—-LASIK \TG-LASIK ., SMILE 3 F{ R 4 7] 3k
B R AR YT AR, 1B TG - LASIK A J5 15 22 8 Jin %%
AN RIS RN, AR FEAR A T 8/, EL B I [a] 45
JiL, Hab A B2 IR R T 52w gL Jot o, R OR AN A itk — 20
P REEARHATRUEDTZT
Sk
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