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Abstract

¢ AIM: To evaluate the changes in corneal biomechanics
of patients with moderate refractive error after receiving
( SMILE ) and
femtosecond laser - assisted laser in situ keratomileusis
(FS-LASIK) using the corneal visualization Scheimpflug
technology (Corvis ST).

e METHODS. Prospective cohort study. A total of 65
moderate myopia patients (65 eyes) who were scheduled
to undergo refractive surgery at the Ophthalmic Refractive
Surgery Center of the Ningxia Eye Hospital from
November 2020 to November 2021 were included in the
study, and there were 30 eyes in the SMILE group and 35
eyes in the FS - LASIK group. The changes in corneal
biomechanical parameters, including integrated radius
(IR), inverse concave radius ( ICR),
amplitude ratio 2mm (DAR2), stiffness parameter at first
applanation ( SP - A1),
(ARTh ) and the central curvature radius at highest
concavity ( HC - Radius) were observed by Corvis ST

small - incision lenticule extraction

deformation

ambrosio relational thickness
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between both groups preoperatively and 1 and 3mo
postoperatively.

e RESULTS: There were no statistical significance in
biomechanical parameters between two groups of
patients 1 and 3mo postoperatively ( P>0.05). IR, ICR and
DAR2 of each groups of patients 1 and 3mo
postoperatively were significantly increased than those
preoperatively, and SP-A1, ARTh and HC-Radius were
significantly decreased than those preoperatively (all P<
0.05). The biomechanical parameters at 1mo and 3mo
postoperatively showed no statistical significance ( P>
0.05). In addition, a positive correlation was found
between central corneal thickness (CCT) and ARTh and
SP - Al of the two groups of patients at 3mo
postoperatively (FS-LASIK group: r=0.727, 0.819, SMLIE
group: r= 0.683, 0.434, all P<0.05), while a negative
correlation was found between CCT and IR and ICR at 3mo
postoperatively. ( FS - LASIK group: r=-0.697, -0.622,
SMLIE group: r=-0.447, -0.491, all P<0.05).

¢ CONCLUSION ;For patients with moderate myopia, both
SMILE and FS-LASIK can reduce corneal biomechanical
stability. Both surgeries showed no significant differences
in the effect on biomechanical, and the biomechanical has
been stabilized at 1mo postoperatively. A correlation was
found between postoperative CCT and ARTh, SP-A1, IR
and ICR.
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lenticule extraction, SMILE ) F K AFMEOE il 9 v 4 FEOE R
{oF A I B 8 R (femtosecond laser — assisted laser in situ
keratomileusis, FS-LASIK) ¥E-~ H wiilf FR b 35 37 00 /A 15 s
T ARAG B2 AN RT ) AR S5 T A R B AR
W E A W) ) 2 R M A T A A i B R IR
4 R R R A [ R e O B R R A R, 56 T
SMILE Al FS-LASIK A& 1) I A= ) 3 2t 1 B0, Liu
SR IT R BE A ER RS A A ) T R e M A
2925 1 He 251 % P15 FS—LASIK #H It , SMILE AR J5 £
JEELE W) 3 2 SRS E , PR AR B 9 368 ok PR A £ A ) 7
220 B AL ( Corvis ST) X v BE L SMILE FIFS-LASIK
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1.1 38 ArEtEmrsT, % 2020-11/2021-11 ZETE
ARBHEE BE ALY 0 3t 12 HAT FS—-LASIK 8 SMILE B i
P 65 1] 130 HRAE AR GE X 42, % i SR A7 7E S HK , WL
IR ] k96 J 2 PR AT HR WEAT IS, $ R bR A JE e T R
J7 AT, 43 SMILE 44 30 AR, FS-LASIK 26 35 i}, 44
AFRUE: (1) 585 18 ~ 45 %5 (2) A I 55 &k i -3.00~
-6.00D; (3)1a LA JE G AL < 0.5D; (4) RHjfHAEH
1ER ST (best corrected visual acuity, BCVA) =0.8; (5) RHEj
P £ I A B 452 2wk Db R A A A B 152 B 4wk
DI b A IR B s 8 3mo D b HERRFRVET . (1) AR
AR R BE < 480pm, TH 1T A J5 1 B 5% B I TR R
<280wm; (2) 5 1Y A B , AT AT AR 5 A sl R Fifrygg o |
AR A0 35 Sl PR IR s A8 sl s e IR JIC A8 &5 (3) &b
FARURA = JE AL AR A (B R E R E ),
Tk 159 A B 18 B 2 61 & it o (4t i 5. 2020 - KY -
GZRO19) , firfs R E ) B A R E A5

1.2 ik A BERATHATEREIR A ST (Cuncorrected visual
acuity, UCVA) ZEG 5006 AEHAb=UHR e BT R A | =
B IR AT AR % OCT . £ FE b T2 18] ( Pentacam ) 15 %Y
FIRRAL F B AR ) 0 27 3 A A ( Corvis ST) S5 FiAG 2, A
FH R o2 e T4 B, SR 4o/ L ERIR AT 5 [N 2 T Rk
P, TR S AU B R 3 X 4 I AE AL 2% R Y IE Y [l
Z W ARBIHLER Y 58 s RE I, i s AR R —
AT 236 0 2 A 5E A

1.2.1 SMILE FRAE  RH Visu Max CEEOEHLES .
(1) FBEIPEM , Sk A7 B 5 J5 B I8 1R IR 1, Ve A 3 v AL 1]
BT A5 RCHR rpocs 22 47 J5 JE Fe S #E 485 0 5 | 1 [ 5 HR Bk
(2)BHEAA IS E N BHEERN 6.0~6.5mm,
NG R A 120pm, A K F#ESE 1mm; (3) BOEHEH
FAIGE 3 Sy 325 5 I 2 1T 325 B8 101 D) S i 3 T, e J 7 120° 437
BV AN O, 55 B 2.0mm ; 3 58 UG 2/ ) H 4y
BRI B, AR 5822 A0 5 Z SR MA T IR R S R

1.2.2 FS-LASIK FR A% KM Wavelight FS200 B &
Wavelight EX500 #E43 FH#OCRSE, (1) BEMEM, BE
AL, A G BRI 1, 7S BRAGI 5 B $7 6 34 0 5 R BRI
B — B, AT T AR MR A T AL v e A% B T A
TE LS — 60 RSO AR A O, £ T 2 B
SRR E 100~ 105wm , K/IMK 3 AR AT & I 5 6 B A
PRI 15 B (2) o Bk B2 A M A3 s O BT AR T
Wavelight EX500 VE T IO U ) A i 2H 20, S 7 8 v Wk
R A RRESE TR, 200 A RS, R 5 A B R M JE KA T
MR IR

123 RERA IABREARGMH 0.3% AR
ARV 4 W/ K, 3 2wk ;0. 1% HOK R IR I 4 Yk/K , 43 JH i
1R, 3L Tmo ;0. 1% B B8R 40 FR W 4 W/ K, 3 Tmo, 4>
Bl B E R AR 5 Z A L5 A TR

124 MBIl TARE 1. 3mo X r f5 8 # i 17
UCVA IR JE (intraocular pressure, 10P) | H k56 LB T
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W AR e R R A Y R
W ER R I 5E A, Corvis ST Mg i3 72 . ZAGE F F A&
TRAHE b, A S W AR AT, 22 Wz R i OUIR 1 R 2T
SNSRI S L 7 R e e 3o o e = R RN TR T AN
T A BRI T AR AR R s AR R R R TR I
3 R OK” Je WO BB AT S b, Fris A=) 12
SECELHE P e/ R (central corneal thickness, CCT) |
ZEEHAE( integrated radius, IR) . X [a] M7 24 42 (inverse
concave radius, ICR) .5 K JE [ i %242 ( central curvature
radius at highest concavity, HC — Radius) . T A8 g B L (E
( deformation amplitude ratio 2mm, DAR2) . & & 8 %%
(stiffness parameter at first applanation, SP—A1) FHICJEJF -
JK3FJ7 [) ( ambrosio relational thickness, ARTh){H .

it 243 # . SR SPSS26.0 #E4T 48 it 2r Hr. fdi )
Shapiro—Wilk X P $icHfs #EA 7 IE SRR 59 4F & IE & 401
B EGORH s KR B A O R 1 A
R 07 22 00, E— B BT U BCR T LSD -0 5, M
ZH [A) HE AR RS AR AS o« K30 THECRORE I (% ) 4
AR AR XK B, R Pearson £ 25 41 5¢ 4 Mt
AT SECZ B AH DG 40 BT . P<0.05 R 22 5 A Se it
FE,
248
21 FABRERMELZMEEE AU BCE PR
B 65 1] 65 IR, FS—-LASIK 241 35 4] 35 R, 4F % 18 ~ 37
& AR -3.00 ~ —5.75D ; SMILE £ 30 4] 30 HE , 4E#%
18~39 %, Bk -3.00 ~ —5.50D, 41 5B 4 AR i Lk
OB K F B A= W) ) 2 45 b L A 22 S 3 e e it 2 i X
(P>0.05) , WFE1~7,
22HAEREFANGRBREYNZSHILR
221 FABREFARE IR M4EHEFRAE IR
L] L 22 R RGeS (F = 1,956, Py = 0.167)
N 8] FNAZ LA MO 25 S A G it o T L (F = 186.149,
P1y<0.001;F ., =4.286,P,,. =0.018) , SMILE ZAARJ5 1,

R1 AHBERNELEMBILER

3mo IR HIEARFT I W38, 22 R 4 Gt 3 L (P<
0.001) , RJ5 3mo 5ARJG 1mo LB Z R TG 22 X (P=
0.161) , FS-LASIK AR J5 1.3mo TR {H 3445 A [ B i 3%
i, 2R WA Gt L (P<0.001) , K5 3mo 5 A G
Imo WAL ZEF LI #E X (P=0.533) , L3k 2,

222 WMAREFAREIGICRILE WAREFRAG
ICRAHAMAMZ HEERH K ZF B LG 4B L (Fyyy =
0.002, P, =0.965; F ., = 1.533, P, = 0.223) , i} [] L 4%
ZSREGAT T L (F,y, =48.954, P,,;,<0.001) , SMILE
HARJE 1.3mo ICR AT BN, 22 74 511
B X (P<0.001) ,RJ5 3mo SR Imo L2 R TG 112
HE X (P=0.227), FS-LASIK 4{ARJ5 1 3mo ICR {HIHEA
ATEA R0, 25 5 394 Ge it 2% 3 L (P<0.001) , R J5 3mo
H5ARJE 1mo K2R LG X (P=0.528) , L3 3,
223 WMAEREFAAIG DAR2 tb# W& TARATG
DAR2 A AIFIAZ HAR ] LA 22 S W Gt 7 B L (Fyyyy =
0.562, Py, =0.456; F ., =0.614, P, =0.544) , B [A] 42
2 FAGAT2ETE SL(F = 129.026, Py, <0.001) . SMILE
HAJE 1.3mo DAR2 {EIE ARG B3, 2 R 511
225 X (P<0.001) , RJF 3mo SARJG 1mo HEZE R TG
B (P=1.000), FS-LASIK ZiAJ5 1 .3mo DAR2 {H 44 A
HTEA SN, 25 F A Gt 2% XL (P<0.001) , RJ5 3mo 5
ARJF Tmo W ZEF TSI E X (P=1.000), W3 4,

224 WMAREFABIEG SP-A1 LB M B E T AR
J& SP—A1 Al Mg HAEH K 22 T ¥ X g it %8 X
(F 0 =0.000, P, =0.997;F,, =1.492 P, =0.233)
] LA 22 A G248 L (Fyyy = 108.967, Py, <0.001)
SMILE ZHAKJ5 1.3mo SP—A1 {3215 AR it B i A%, 2% 5+
WA B3t L (P<0.001) , RJ5 3mo 5 ARG Imo 2%
FXG I FE X (P=0.728) , FS-LASIK 2R J5 1.3mo
SP-A1 {H ¥ EAR AT B FEA%, 22 5 WA G2 E L (P<
0.001) , RJ5 3mo H5ARJG 1mo HAL TG F X (P=
1.000) , W3 5,

xX=Es

GrH BIBIRED MR/ &, B1) 4R (x+s, %)  SE(X#s,D)  CCT(X%S,pm)  IOP(X%S,mmHg)
SMILE 21 30(30) 11/19 28.12+4.28 -4.83£0.67 540.15+25.80 16.91+2.14
FS-LASIK 41 35(35) 13/22 26.42+4.68 -4.78+0.69 526.00+25.00 17.42+2.38
X 0.071 1.890 0.220 2.260 -0.927
P 0.372 0.560 0.740 0.984 0.357
£2 WHBEFAREE R LK (X%, mm) ®4 WHABEFAHG DAR2 LLik xX%S
vaxi| HR %% pNili) ARJG Imo  ARJ5F 3mo il HR %% RAY ARJG Imo  ARJ5 3mo
SMILE 21 30 7.26+£0.83 9.96+1.14 9.60+0.91 SMILE 4 30 4.14+0.31 5.28+£0.65 5.32+0.08
FS-LASIK #1 35 7.30+0.93 9.57+1.43 9.32+1.15 FS—-LASIK 41 35  4.09+0.41 5.20:£0.74 5.12+0.75
x3 WHABEEFARWIGEICR LLE (XS, mm) x5 WAHEEFAREIG SP-A1 LLE xxEs
S| AR %k RAET ARJF 1m0 AJF 3mo il AR %k RAET ARJG 1mo  ARJF 3mo
SMILE 21 30 0.16+£0.02 0.20£0.02 0.20+0.01 SMILE 41 30 97.23+10.00 76.76+11.27 74.50+11.34
FS—-LASIK 41 35 0.16+0.02 0.20£0.06 0.19+0.02 FS-LASIK 41 35 100.87+13.11 75.02+15.33 75.33+15.31

1795



EfRRRIZE 2023 FENH 523%  SE1H  hitp://ies.jjo.cn
E815.029-82245172 85205906 BB F{57%5:1J0.2000@ 163.com

225 MABREF ARG ARTh Lk WA EH FRATE
ARTh 21 [ FISE BAR T H A 22 S S TG 22 0 S (F oy =
1.169,P,,,;=0.284; F ., =0.864,P,, =0.426) , i} [A] LL. 4%
iﬁﬁéﬁﬁ?%xwﬁm 243.832,P,,;,<0.001) , SMILE
ARG 1.3mo ARTh {HIHEARHTHA W REAR, 22 5+ 596 581t
MﬁX(P<0 001) ,RJ5 3mo SARJF 1mo LI ZER TSI
22 L (P=1.000), FS-LASIK ZiRJ5 1.3mo ARTh {£1Y
BORHET AR, 22 5 Y98 geit 22 & L (P<0.001) , RJ5
3mo 5AJG Imo LR TG E X (P=0.838), I
6,
22.6 MABEEFARHE HC-Radius Lt MWHEH T
AT & HC—Radius 4110V FI28 BAEH 22 S ¥ 04t it
B (Fyy =0.247, Py, = 0.621; F = 0.910, Py, =
0.408) , IR I1] LU 22 AT GE i T2 T8 L (F iy = 68.691, Py <
0.001) , SMILE ZA &R 5 1.3mo HC-Radius {E 4 % A& Aij B
WRAG, 25 WA G 2# 8 L (P<0.001) , K5 3mo 5K

AR5 1.3mo HC—Radius HYI4 AR A I B F#AK, 22 56 5
P2 X (P<0.001) , RJ5 3mo SARJE 1mo WA 2% RIS
HeEE X (P=1.000) , W5E 7,
2.3 ﬁzﬂ$%7kf= 3mo CCT 54 ¥ AESHMBXEN T
Wi ZH 8 RS 3mo CCT (FS — LASIK 4. 438. 47 +

29.69pm; SMILE £ .453.56+32.82um) 5 SP—A1 ARTh
HEIEMSE, 5 TR A ICR ¥ & A& (P<0.05), WK 1,
%38,
3itie

AWFFERL H Corvis ST W% H B 3T A0 £ 35 SMILE F11
FS-LASIK R J5 f AW )1 S 500 240 i T 45 51 o
SMILE 415 FS-LASIK ARG J1= R ¥ vk, 5
WEA: R T A —2,

A5 & B FS-LASIK R J5 IR ICR 1 DAR2 AR
Fi4hn,SP~A1  ARTh Fl HC-Radius {E 48 A FiFEAE , 221
FS—-LASIK R J5 f A= 9 J1 278 8 M T %, FS—LASIK |

Ji Imo R TGI8 L (P=0.052) , FS-LASIK 41 1A BRI U] B J&] 300 350 2 4k 41 20 3% 1 AR B A Jome 3%
*6 WHABEFAREIG ARTh b xX+s *®7 WABREFAHG HC-Radius b3 (x£s,mm)
i) A%k AR AJG 1mo RJG 3mo il AR %4 AFi ARJG Ilmo  ARJF 3mo
SMILE 2H 30 494.87+76.36 191.89+70.97 191.30+101.40 SMILE 2H 30 7.84+0.81 6.32+0.64 6.34+0.13
FS-LASIK 41 35 526.18+113.71 205.97+90.79 193.76+67.87 FS-LASIK 2 35 7.70£1.00 6.50+0.85 6.48+0.54

r8 WHEEARRE3mMo CCT 54MMNFESHMRELHT
il SP-A1l ARTh IR ICR
r P r P r P r P
SMILE 2 0.434 0.010 0.683 0.001 -0.447 0.008 -0.491 0.003
FS-LASIK 24 0.819 <0.001 0.727 <0.001 -0.697 <0.001 -0.622 0.001
A 1301 FS-LASIK FS-LASIK
SMILE SMILE
110 f ° . B 600 ’
_ el * o) i 450
x LTI A
o o ° ot * <
9 70t o (O wuelett ° & 300
e ° Lo & 00 ° < .
50 | ’ o’ 150 R g B ’
30 . . . ; 0 . . . i
350 400 450 500 550 350 400 450 500 550
CCT(um) CCT(um)
c D o2s5r FS-LASIK
12 FS-LASIK SMILE
. ° SMILE
11+ N . ° . 0.225} o ° o
10 o® s, % ocooo:. a o~ ., °o°o:'
E ° % .3 d E (-] 0 e . ° oo -]
- 9F ° o 8 e %, ¥ 0.2r ° 00% o °¢,
g ° .o ...0 ° o 9 ° ° ooo ~ ..0 . o
8 -. ® 0 e o ® ° 0.0 ° :
_ o 0.175} . o .0 .
7 L ° ° e® ° °
6 . . . ; 0.15 . . . .
350 400 450 500 550 350 400 450 500 550
CCT(um) CCT(um)
E1 WAREARE3Mo CCT SEMAESHEXMEIITH AR  A.CCT 5 SP-AL MKW 4H1;B. CCT &5 ARTh A7 247

C:CCT5S IR &M ;D CCT 5 ICR A& 47 .
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FERBAL Y i 27 2k (7] B8O D10 F0 %o 25 o 2 Jg Dt 2 4 3 o
—E A, A5 A R R R 5, RS A R Pk )
W NF A SRR e Y T M, ARBFSE & B SMILE
AJ& IR ICR Al DAR2 {4 B & 4% i, SP— A1 ARTh Al HC-
Radius {4 ¥ i (AR 22 W1 SMILE A J5 £ i AR W) ) 2 Fa g v
TF%, 5 Abd El-Fattah 55 BF 58 25 AR L, 200 SR ]
fAEZ SMILE A rf CEMEOE i V5 5 5733 B2 1 W A R 5
B A% R T [R] 194 Jg S A i 45y G o v e DX 5 38 ] 3
Fiat, BB EE & 1 TR, AW 2R e A A
FEH N SMILE 358 U J5 JE 0t IR 5 1 22 ] 8% B — 1
FER R M A s B 5 A RS A ) T A R O
X, Cao ZE1" 1% H Corvis ST W% SMILE F11 FS—LASIK A&
PR R A ) 12 A e R T 3 VR £ e AR S
AW 1 S BRI AR DL B 2R A S S B B U 16
TR VI H S DAR2 1 ICR {48 A w8 W F B, HC -
Radius {EF AT 238 0, BB E SE AR 5 f B A=) ) 2 1%
5 3L B B IO A OB VI I A R R OC R, X 53R4T
W45 SEAH4S . ARTh F1 SP—AT1 PEAS 7 B A B (14 55 22 24
IR 1 ICR Jz i f B4 P TE AR 9 BE 1, FRATTAIE 5% & 30
ARTh Al SP-A1 5AKJ5 CCT £ IEAM &, IR Al ICR 5 AR5
CCT MK, X5 Z AT BT 45 3 —30° . T RES s
FeARJE CCT 9/ (H45 A BEHUE AR 68 1 F B, T 5 804
W12 REE TR

W5 K B, e b B AL AR 3 T SMILE Fl FS—LASIK 7
HARJG AW IS A B 225, X R PR FAR
TR AR S S, ARG RY
Pedersen 2512 i o, H W F Corvis ST X SMILE
FS—LASIKA G 5 ) i 38242 55— B ] 565 — F i
[ S BOHAT F A, R RE R BRI AD AR AR5 A A 4 72
SR W 2 5, SR, A5 5 FS-LASIK A Lt
SMILE ASHTT £ B , o5 A5 Ay a0 3 ot e Do 114) 3 52 1 445 31 e
KEERRE R TR mEAY k™, 5
BATAEERA—2, T RE i T WA BF 55 4 o ) i T 2L
ANTR) , 2 A A S 9 HP R T 8 IR B 43 AT 4L (ORA )
it T HN RS A B AZ S T3 VE R i sh 28R {78, A 2
HINK ORA 2| HATIA A HEr S8 5 &Mk 1
SR A R, To Tk B3 I WA A ) ) 2R
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