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T5iE  HTRETE X R A ST, B 2021 -04/2022-02 7 i by
HEﬂIE 5EAT SMILE A EVO-ICL #H A AR Y H B 3 40 58 35
5145 51 HR AR H5F-A F 34328 SMILE 41 (30 1] 30 AR ) A1
EVO-ICL 2 (21 5l 21 HR) , 435l FARHET ARJG 1wk, 1.3mo
NREZ W 20 f8 3 A ) [ B G 41 5 (UDVA) B 1E G 0 )
(CDVA) ] JE R [ S 80KEE B (SE) ] SOWGH 18 2 AR 5
Bt AT R4 (O0QAS 1) M S B A8 1k, I I 5 A0 98 Jot
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#Z R . ARJ5 3mo, SMILE 41 #l EVO-ICL 2H 22 4 PR 5k (A
Ji CDVA/ARH] CDVA) 43 %14 1.20( 1.00,1.20) F1 1.20
(1.00,1.38) , A 8 MEFEEL (R JG UDVA/AR AT CDVA) 43531
7 1.00(1.00,1.20) 1 1.00( 1.00,1.20) ;SE 7E+0.50D A4
B H A543 501 F 87% F11 100% . SMILE 40 A J5 % W B 45 %4
(OSDE 4, R 5 1wk, 1mo V14 33 o K 11 45 %
(MTF cutoff) K EERL T (VA) 100% \VA20% K AR J 45 Bk
[ 5 3T 81 JR B (SR) VA% M A R FTF#AR (2 P<0.05) 5
EVO-ICL 20 A J& £ 15 [8] 55, OSI MTF cutoff SR . VA 5 ARH{
M2 S (4 P>0.05), SMILE #l EVO-ICL i A K
Je o LRI SR AR 53 0 kg P i R DG =

£518 . SMILE F1 EVO-ICL 85 A AR 1E b B 3 AR J5 %6 3
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Abstract

e AIM. To investigate the short - term visual quality
outcomes after femtosecond laser small incision lenticule
extraction ( SMILE) and evolution implantable collamer
lens ( EVO - ICL) implantation for the correction of
moderate myopia.

e METHODS. Prospective control study. A total of 51
cases (51 eyes) with moderate myopia who underwent
SMILE or EVO-ICL implantation surgery at Weifang Eye
Hospital from April 2021 to February 2022 were selected.
They were divided into SMILE group (30 patients, 30
eyes) and EVO - ICL group (21 patients, 21 eyes)
according to the surgical methods. The changes of visual
acuity [ uncorrected distance visual acuity ( UDVA),
corrected distance visual acuity ( CDVA )], diopter
[ spherical equivalent (SE)] and related parameters of
optical quality analysis system (OQAS |l ) were observed
before surgery and at 1wk, 1 and 3mo after surgery, and
the quality of vision (QoV) questionnaire was completed.
e RESULTS:. At 3mo after surgery, the safety index
( postoperative CDVA/preoperative CDVA ) of SMILE
gruop and EVO-ICL group were 1.20 (1.00, 1.20) and 1.20
(1. 00, 1. 38), respectively, the efficacy index
( postoperative UDVA/preoperative CDVA) were 1. 00
(1.00, 1.20) and 1.00 (1.00, 1.20), respectively, and the
percentage of SE within + 0. 50D was 87% and 100%,
respectively. In SMILE group, the objective scattering
index ( OSlI ) was increased after surgery, while
modulation transfer function cutoff frequency ( MTF
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cutoff) , contrast visual acuity (VA) 100%, and VA20% at
1wk and 1mo after surgery, and Strehl ratio (SR) and
VA9% at each time point after surgery were all decreased
compared with those before surgery (all P<0.05). The
OSI, MTF cutoff, SR and VA of EVO-ICL group showed
no difference at each time point after surgery compared
with those before surgery (all P>0.05). The most common
visual symptoms after SMILE and EVO-ICL implantation
were visual haze and halos, respectively.

¢ CONCLUSION: Both SMILE and EVO-ICL implantation
have good safety, efficacy and predictability in the short
term after the correction of moderate myopia. Both
groups had visual symptoms after surgery, but the overall
satisfaction of patients was high. Furthermore, EVO-ICL
implantation has better objective visual quality
performance.

* KEYWORDS : femtosecond laser small incision lenticule
extraction (SMILE) ; evolution implantable collamer lens
(EVO - ICL) implantation; moderate myopia; visual
quality; short-term; optical quality analysis system
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TREPE OGN 1T A R R a5 % B HY R (femtosecond
laser small incision lenticule extraction, SMILE ) [K JG#k . #
B MRS 555 1 O R R TR ER T AT Z
— o WAL SRR R J5 B BN AR AK (evolution
implantable collamer lens, EVO-ICL) #5 A AR AE & — F 7 7Y
1 S DG TE AL T AR A AR | T8 PR A £ M550 B M 11 i
{75 = 7S 1 B & 351 S N D/ W= o
RN JE L T AR E AR, HTE A 2 558 % Y
SMILE 7E 3 M8 1E 7 T AT B A7 142 4Pk AR KA sE
PEN  EVO-ICL A A AR A B UE S/ AN [R] BRI AL 1E o
HAH BRI iAe b B A R IE T B B R
W] SMILE #1 EVO-ICL i ARG 1a ¥ RA RAFAY 2 2 |
A7 B e v R H AT OCTF 8 R R I i B
AR BN Lo R IF 58 A X L D o A B 5 3 SMILE il
EVO-ICL AR IE Hf EEI AL, AR5 D7 %€ 3mo , F1] ]
5 WAL BT G A R WL 58 B i () s AH 25 6 i =X, &
T A H BT AL SMILE Al EVO-ICL 4 A R J5 J6 191 40 3
B AR AL, Rim K TAER S
1 W &RMFTE
TAXER FIBETE RS, 2R 2021-04/2022-02
FEHET IR FLEE BE AT SMILE Al EVO-1CL 4B A A 1 v 3 3
LA 51 51 51 HR (X BCPRL AR A8, XUHR AR 2 X e WAy
IREHE AT 00T ) o AT AR 29 AR 50 SMILE
41(30 £ 30 AR ) 1 EVO-ICL 4. (21 1] 21 AR ) , 4L s 1k
RG] B S AR BT 2550 ER 8% (spherical equivalent, SE) |
By IEZE A JT (corrected distance visual acuity, CDVA) R &
SRR GORNL B 22 R RS 17 B L (P>0.05) , W3R 1,
AT 538 2L D7 AR R 2= B A6 B o A 22 01 25 W AL S
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IREFREF YR, ESANREMm SN ERENAT
AFFAR I B 8RR AR G A RN J 454
HH ST A LS IR, R AN A TR
FAR I, AN G320 BEATE 5T AR A 25 4b 5,
M REBEENERE,

111 MAFRE (1) HEZSRFAR; (2) 18 18~40 %
(3)SE &-3.00~-6.00D, 0t <1.50D; (4) JE YA IE AL
FarE =2a, HBAEJE G EE /6 <0.50D; (5) SMILE R
ARG TR A FA WE L R JE B =280 wm , EVO-ICL #i AR # AR
A 5 P B2 40 B 3 %0 = 2000/ mm? , | B & B = 2. 8mm;
(6) BN F7 IE2E fib B3 152 3 1wk DAL, BROGAR B K R £
HefhBs 81 3wk LI I, ARSI B9 3 3mo L) I,

1.1.2 HEBRARAE (1) AT S8 114 A A S Ll A IS s
9 5 (2) BRI BN Pk 2 SRy s (3) A R 7 OLIR
DI K B S s R 7 IR 0 5 (4) & 1™ S A IR B s 2%
WA (5) HETHR; (6) BAFMWIRIM 2 5 &5
1.2 ik

1.2.1 RETeE

1211 EMEE  HPBUTAEY B L EREOIRIE S
KA 5 JE 42 fioh AR He -3 2 AR & ; AR 42 #8 J7 (uncorrected
distance visual acuity, UDVA) .CDVA KA 5 HL I 06 0 | =2
B R B 56O 5 BR Bl B ; Pentacam = Z4EHR 7T 5 70 14X
K AT 5 #8 P5 AE ) BT (UBM) K A K P R 354G 45 ( EVO -
ICL#) .

1212 MEREEM (1) FWAE BT R BGE E &
SRR 5 1243 HT 22 45 (optical quality analysis system, OQAS
10 ) A6y, B L B AR S 4mm , Y2 BOHE 0,95 % 00 B S
T84 (objective scattering index , OSI) , J& il {4 1% 2R ZC AR 11451
# ( modulation transfer function cutoff frequency, MTF
cutoff) Jr#F ) /K kb (strehl ratio, SR) M 3 F K [6] % L B
(100% .20% 9% ) T B9 XF b B2 A 77 ( visual acuity, VA)
(2) FE AR5 £ < SR FH AL 0 2 ( QoV ) IR 2 ) 57 b AT
TEAS Z A6 NS AR s R eSS 10 4
3ANIIH AR H R RL L (AR 6] R 2 8 Rl ol 4 4
G, R T R PR AR R 22, BT R v R AR S A
R B R 4 FR A DA B e %

122 FRAZE A TFARYHE 45 F 5 IRRHE
U8 1

1.2.2.1 SMILE FAR R VisuMax WFEOE RS 1T F
RUTAEARREIR A s S4ESE, 38 B2 IR N 500kHz, ik
REIE N 130n) , 6= X AR N 6.0~6.5mm , FA IR R N
120pm , FEJE 5 FE N 10, VI E1 47 B 3% £ 11:00 J7 1],
2.0mm%E B, 5 5% V) F) K A e U0 E) T A A ) R R
2.5wm 325 5 AR IR ) 056 FH B S DR 2.0um, RS
fift R AR A SR UD B IR (R K 4 Ik, 2 Twk) SR
VIR BT IR (56 1wk BER 4 Wk, B JE 1k, 2
Imo) WA FRIR L JE i W IR W (B R 2 IR, 2 1mo) (3%
BEBR AN IR I (K 4 W, 2 3~6mo) .

1.2.2.2 EVO-ICL#EAAR EVO-ICL 2$EHFLZEE%E
BE MBS BRI EAR 0TI IR 2 R 5 4
b, il 1 STAAR ‘B 5 W0 sl 3K £5 A R BE 400 ke RsF, AR i
30min it FH & 5 FEAE A 1% IR 90005 R i . 16 11:00 05
Tia) 45025 A A ASEDT0 11 FE M 28 22 120K T R AN T bR
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x1 MABREAWMERTRLR

i3 gy Y4 AER BRE R SE CDVA IR
IREC () (xts, ) [M(Ps.Py). D] [M(Py.,Psy) D] [M(Py,Py), D] [M(Ps.,Py) LogMAR] (%5 mmHg)

SMILE 41l 30730 5/25 25.53+5.28 —4.25(-5.06,-3.50) —-0.50(—-0.81,0.00) —4.56(-5.41,-3.88)  0.00(0.00,0.00) 17.07+1.78

EVO-ICL 4l 21/21 4/17 26.57+6.67 —5.00(~5.50,-3.75) —0.50(~0.88,-0.25) —5.25(-5.82,-3.88)  0.00(-0.10,0.00) 15.29+2.43

o4 - 0620 ~1.414 ~0.461 -1325 ~1.411 3.023

P 1000 0.538 0.157 0.645 0.185 0.158 0.004

1 . —FOR R Fisher KAk

(implantable collamer lens , ICL) #E33 A i 5 , 76 ICL 5 i#
AZESR I IR 25 b A B R, A R EOL
S IE A T FRAK ( Toric implantable collamer lens, TICL) |
T35 E A 7 A8 50 il 7 A 12 AR 4l il 157 T B ] R 3
TICL A 8, A5 B HER R A S LT R W (R 4 K,
25 Twk) AT %5 2 M ZE KRR IR (56 1wk B K 41K,
55 2wk R 2 WK, 2 2wk) R0 SR IR (5 1wk
K4 W5 2wk BER 2 WK, 2 1mo) B 28R 41T R Vi (4
K4, HZ 1mo) .
123 BEIHEME WAREDITARE 1wk, 1,3mo 17
UDVA ,CDVA SE 0QAS Il %5 £ 2, K #x 7 i [ml i, Jf- s
QoV )4

B2 43 W7 . 48 SPSS 28.0 S8t 2= AR 1T 40
THECE BRI n 2R, 8 Fisher AF K50 0817 9 4H H o
PRGN 22 S0 He e, A3 Shapiro—Wilk 6 56 340 e 3+ ¢ )
ST LIRSS T L IS A 1R S B A o 22
(x%s) Fon R HEE &7 2250 Wit 4T FARETE 240
Vi) 5 A 000 2 S ) LU, SR M ST AR A o G B R A 7 441 ]
ZE SR A SR LSD—1 K 36 E 1720 P9 22 5 19 bl A s ANV
JEIEZS A AR () 5 RE, FH AR A28 (P43 2 [l BE ) [ M (P,
P..) 138 % H Mann—Whitney U K556 #1741 18] 2 5 64 L
B, R Kendall H15EPEZHT OQAS I 45 WL 52 48 bx 5 4052
SR Z TR IAE SEE, 171 =0.70 BB AR E;0.50< |71 <
0.69 2 P EFAH;0.26< |71 <0.49 LA ;171 <0.25
MWK, P<0.05 2254 G5 3,
2R
21 FARER LR E FARIUF] 5 5%, A ok s
TR FAE T R B S 5 B, R AR B 4k & P
SEHR TP R AT I A I RRE
22 REMMBENERATHNE AR5 3mo, SMILE 41 Fi
EVO-ICL #H % M35 (R )5 CDVA/ AT CDVA) ™ 4351
J91.20(1.00,1.20) A1 1.20(1.00,1.38) , A& M55 (R )5
UDVA/ AR CDVA) 435114 1.00(1.00,1.20) #1 1.00( 1.00,
1.20) , P4 % 2 48 BOR A3 S0 E$8 B 0] 22 R ¥ B 4 it
2 (P=0.129.0.677) , W3 2, ARJF 3mo, SMILE ZH 1
EVO-ICL 41 UDVA <0( LogMAR) % 5 H. 43 51 4 90% ( 27
AR ) A1 100% (21 BR ) ; R 5 UDVA 2 F 84k T A Bi CDVA
Fb B 83% (25 HR) F1 81% (17 HR) ; RJ5 UDVA #%
AHT CDVA $255 1 473 5 He 4l 37% (11 1)) Fil 28%
(6 HR) ; PILH¥ T CDVA TR 1 17 &L B, ARJF 3mo,
SMILE 41 #%4% SE 7£+0.50D F1+1.00D & FBl PN & 5 HE 43 5]
S 87% (26 HR) Fll 100% (30 HE ) ; EVO-ICL 41 i A & &
(21 HR) %4 SE ¥I7£+0.50D S,
2.3 OQAS |l MEIEFRTER AT OQAS I 4530 WL 4%
FEPRAE] H A 22 R RS2 E L (¥ P>0.05) . FARHj

J5 & I 6] A5 W5 20 OSL, MTF cutoff . SR, VA100% , VA20% .
VA9% Lt 553 BAG it 0] 22 51k (34 P<0.01) 5 B4 VA100%
FeE ol a) 22 56 (P>0.05) , H v 4 AR FE 5 L B L
A 2 5% (34 P<0.05) ; 4L OSI SR, VA9% .45 45 It
) SR 2H 2 ) ¥ A2 A 28 H AR (¥ P<0.05) , 1fii MTF
cutoff \VA100% ,VA20% b3 £5 B[] 15 F1 43 21 2 0] ¥ T 28
HAEH (¥ P>0.05) , 33 4,

SMILE £H A J& 4% i [f] 5, OST {i 44 %5 A By B . 5 Jin
(P<0.05) ,RJ5 1wk 80 ZE fe i, RJ5 1, 3mo Ik, HAR
J& 3mo i AR BARRTKF-(P=0.017) , AR5 4% i [1] 5 P
WL 22 S I A Gt L (34 P<0.05) ; K5 1wk, Imo
MTF cutoff ,\VA100% ,VA20% 4% A i B 8 BEAR (Pyyp ooy =
0.001. 0. 036, Py, = 0. 001, 0.043, P, < 0.001,
=0.002) ,RJ5 3mo SARAT LK 2Z R LG =E L (P=
0.093.0.110.0.077) , HARJG 3mo 5 ARG 1wk L ERA
it X (P=0.028.0.025.0.027) ; A J5 4 B[] &5 SR,
VA9% BHE T AR (P<0.05) , A ARG 3mo i AWK 2 AR
K- P, <0.001 ,<0.001 , =0.025, P, ,,,, <0.001,<0.001 , =
0.013) , RJ5 1.3mo 5ARJF 1wk LI ZE R A G2 X
(P, =0.025.0.036,P,,,, =0.019.0.026) , EVO-ICL £ A
J5i £ I5HE] 25 OST MTF cutoff SR, VA100% . VA20% .VA9%
ST o LA AR 5 45 B (B) A B A b, 22 R TS 12
=X (¥ P>0.05),

AR J5 4 WF ] 25, EVO-ICL 41 OSI {8 . % T SMILE 41

(1=3.328 3.158 .2.166, P =0.002.0.003.0.035) , RJ5 1wk
MTF cutoff, K J5 1wk, 1mo SR Fl VA20% L Kz AR J5 4% B[R] 15,
VA9% ¥4 it 2 155 T SMILE 4 (0 s = = 2020, Py oot =
0.049;1, = —3.357. - 3.597, Py, = 0.002,0.001; 0, =
-2.612,-2.706, Py, = 0.012,0.009; t,,,, = —3.471,
-4.002,-2.177,P,,,, =0.001 ,<0.001 ,=0.034) ,
2.4 QoV FEREIEMGER  FEUIIE, SMILE 4 &% 28
158 1% QoV WAT [l (3HE ; EVO-ICL 41 44 20 #1578 i
QoV WA M4 AV S . SMILE 40 AR J 5 % UL A% A5 i IR
MM, AR5 1wk ,1.3mo KRR 79% 64% |
36% BRI BRI G 1wk & A 00 %R 54% , HA 050 AE
R INHA] 25 A & AR A5 R 4 < 50% ; EVO-ICL 4 AR J5 e &
) 5 R e, RS 1wk, 1. 3mo & AE 55K 43 51 R 90% |
95% .65% , LA GEAE IR 45 i 18] 55 f0) 2 AR A5 R ¥ <35%
ULEEL 1, BLBEARE IR B 7™ B AR R R o R A B TR A AR R K &2
ERELLT BB ARG W R, SMILE 411 EVO-ICL
HARJGST A 79% F1 100% (1) #3522 7 AR5 A58 T 7 15
)7 2 R Kk

i ] Kendall #H 3¢ 4> #F SMILE A J5 ¥ % 5 i
EVO-ICLHL A AR JF 65 5 0QAS 11 4% ML HE bk 22 6] f 41
Kotk 55 BN SMILE 41 R J5 45 i) 8] 5 00 0 J3# i 1) & A=
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A 80 R :itmz B 100 §§ Wk
AKJE3mo 80 —7!:Un1mo
~ 60 — 2 AR JE3mo
X S 8
= 40 X
pr
= g0
0 ;
@“ ,%0%( %\@F ,«@3@’@) )6353‘ ’@fﬂx" @%'J X&é\ ‘%@% “§®¥&
DDA L 2 éﬁ?«‘
ég%
@0&
&
N
R TRIN BLREAEAR
E1 WHEHBEREMWRERREZENE ASMILE 41;B.EVO-ICL 41,
k2 WHBEARE3IMo MAMENRSLE
-~ . UDVA CDVA B MAREL AR EL 5% SE
[M(P,5,Ps5) ,LogMAR ] [M(P,5,P;5) ,LogMAR ] [M(P,,Ps5) ] [M(Py,Ps5) ] (xxs,D)
SMILE 41 30 -0.05(-0.10,0.00) -0.10(-0.10,-0.10) 1.20(1.00,1.20)  1.00(1.00,1.20)  0.03+0.36
EVO-ICL 41 21 0.00( -0.10,0.00) -0.10(-0.20,-0.10)  1.20(1.00,1.38)  1.00(1.00,1.20) —-0.01+0.23
t/Z -0.194 -2.705 -1.516 -0.417 0.401
P 0.846 0.007 0.129 0.677 0.690
*3 FWHEEFAUE OQAS |l MEIEFRILE xts
st 20 5 HR % AHi ARJF 1wk ARJG 1mo ARJG 3mo
OSI SMILE 2H 30 0.54+0.26 1.10+£0.49* 0.88+0.41"° 0.66+0.24"°
EVO-ICL 4 21 0.51+0.25 0.68+0.39 0.57+0.23 0.54+0.17
MTF cutoff( c/deg) SMILE #4H 30 40.10+8.26 32.34+9.53° 35.62+8.70° 37.15+£8.26°
EVO-ICL 4 21 41.79+7.42 37.58+8.50 39.56+9.05 39.20+5.94
SR SMILE 4 30 0.24+0.06 0.17+0.06" 0.19+£0.05"° 0.20£0.05"°¢
EVO-ICL H 21 0.22+0.05 0.22+0.05 0.23+0.04 0.23+0.03
VA100% SMILE 41 30 1.34+0.28 1.08+0.32° 1.19+0.29* 1.24+0.27°
EVO-ICL 4H 21 1.39+0.25 1.24+0.29 1.31+0.30 1.31+£0.20
VA20% SMILE 2H 30 0.99+0.26 0.74+0.25" 0.82+0.21° 0.88+0.24°
EVO-ICL # 21 1.03+£0.23 0.92+0.23 1.00+£0.24 0.98+0.18
VA9% SMILE 2H 30 0.64+0.19 0.41+0.17¢ 0.47+0.15"° 0.52+0.16"¢
EVO-ICL 41 21 0.61+0.16 0.58+0.15 0.63+0.11 0.60+0.97
1" P<0.05 vs [RIZHARRT;°P<0.05 vs [WZHARJE 1wk;"P<0.05 vs [FZHAJE 1mo,
x4 FWHEBEEFADG OQAS | MEIEMEBEEENEHIEHFENTER
iz Fgay Py Fyy Py F gt Pyt
0SI 12.484 <0.001 11.102 0.002 4.427 0.008
MTF cutoff 5.390 0.002 4.561 0.038 0.619 0.603
SR 5.164 0.004 8.605 0.005 3.852 0.015
VA100% 5.537 0.001 3.861 0.055 0.556 0.645
VA20% 6.865 <0.001 7.859 0.007 1.230 0.301
VA9% 7.021 0.001 9.996 0.003 4.418 0.008

B R RO R B R AR AR S OQAS 1T 45 WM 8 45
PRI L AT K2R (3 P>0.05) . EVO-ICL AR5 1wk
FPCER ™ ERE S 0SI BAREIEM & (7=0.426,P=

570

0.030) , R/ 3mo B YEENT B E R EIEEE S5 VA% K
BEAAH X (7=-0.436,P=0.039) , 2 5t & 0k E ™
FRERE S R PLFE 2 AR K & (1 P>0.05)
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®5 EVO-ICLARBAKARZEERREHSETL xEs
eIty ARHI ARJG 1wk ARJG 1mo ARJG 3mo Fii Py
ECD( cells/mm?*) 2718.07+301.76 2713.75+286.86 2776.35+£242.56 2649.08+324.76 1.434 0.242
HE () - 632.10+£221.61 606.99+213.10 600.43+212.41 4.930 0.012

25 EVO-ICLAREBENEMMZEER#EEEHL EVO-
ICL 4 F- AT 5 5 BF [R]85 A R P Rz 4 B 2% B TG d 25 28 4k
(P=0.242) , RJFHEE N 2R HE (P=0.012) , AR
3mo HEE B A G 1wk %E_F%(PZO-OOS) LIRS,
3itit

U5 AR A PN TG PR M E AR 2 — e R
Je ) Fe I LR A 5 (9 S, 2 I F Y R B SMILE
FEVO-ICL #8 AR J5 5 10 S A bt 7 vh Y B R4 AR
FIFRI, AR B A AR S =100 T
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