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Abstract

e AIM: To compare the objective optical quality of high
myopic patients between SMILE and V4c ICL implantation.
e METHODS: This was a prospective control study.
Thirty- eight patients underwent SMILE and thirty - two
patients underwent V4c ICL implantation with high myopia
were chosen for this study. Uncorrected visual acuity
(UCVA ), best corrected visual acuity ( BCVA) and
refractive situation were evaluated preoperatively, at 1wk,
1imo, 3mo and 6mo postoperatively. The objective
scattering index (OSI), strehl rate (SR) and modulation
transfer function (MTF) cut off frequency were measured
by the double - pass optical quality system at the same
time.

e RESULTS: No significant difference of spherical
equivalent (SE), UCVA and BCVA was found between
SMILE group and V4c ICL implantation group at all time
points. At 1wk and 1mo after operation, the OSI values of
two groups were significantly higher than pre - operation
(P<0.01). OSI values of two groups returned to baseline
at 3mo after operation. The MTF cut off frequency of both
groups decreased significantly at 1wk after operation ( P<
0.05) and recovered to baseline at 1mo after operation,
no significant difference was found between two group at
all time points( P>0.05).

e CONCLUSION: Both SMILE and V4c ICL implantation
can obtain good visual acuity and objective optical quality.
* KEYWORDS. femtosecond laser small incision lenticule
extraction; V4c ICL implantation; high myopia; objective
optical quality
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&1 FAESMILE FRAS Vac ICLIEANRAHERER xXxs
205 () SE(D) CCT( pum) (D) UCVA(LogMAR)  BCVA(LogMAR)
SMILE #H 26. 44+4.70 7.59+1.36 571.50+16.78 43.29+0.78 1.310.26 0. 026+0. 06
V4e ICL 21 28.03+4. 96 7.59+1. 18 525.44+31.91 44.89+1. 42 1.27+0. 24 0. 020+0. 05
t 1.367 0. 027 10.921 -8.417 0. 890 0. 598
P 0.176 0.979 <0.01 <0.01 0.375 0.551

/NG IR AT B U R ((femtosecond laser small incision
lenticule extraction , SMILE ) PRI H IG5 Tl 1E f R At £ 61 4
fliz —mmiigt 2 KR H . T LB SRR IR S 5
I T A4 RAK ( Ve implantable collamer lens, Vdce ICL) £
AT 32 5 IR YOG TR R BA 3 G
FELT SR A A A, 8 2 ol ol — 8 4 i B B R A Y
BT AT BTG T AR B X ARG IS 2R
oy WUE DT ARS8 TR IS R AR A R A D T
ARy RIEPEAVRAE Z — o Bm R X T e85 v B 3 4 A
# SMILE F R Fl Vae ICL # A R AR J5 % WAL 15 %
(objective scattering index, OSI) {E A1 V& i 1% % oK %X
( modulation transfer function, MTF ) #1145 2 55 J5 1) FAF 5%
Fob o I, AW 5T AU R T ORUE T8 A BT i A BT R G
(double—pass optical quality system II ,0QAS 1II )%} SMILE
e Vae ICL MLAARAR S (92 WAL 58 57 1 A T LU T
UBSE S bR
1.1 3% AW ETHEMERT ST, B 2017-03/08 3k B
HRBLT SMILE TR & Vae ICL HA AR 175 B2 T 90 2
M5 T A7 AR5 SMILE F AL K Vae ICL HAZ
SMILE FARHIIARAE : (1) A NA 18 52 5 5 B 0 i
Y R O AR, S5 R ER B (spherical equivalent, SE )
=-6.00D;(2) & 2k 2a B4 J# Y6 FE M 2E < 0.50D, Vie
ICL AR ARRAE: (1) AN A 178 58 7 S HL B B
5 B AT AR, SE = —6. 00D ; (2) #E4E 2a BFAF JH G ik
AF <0.50D; (3) i 55 R = 2. 80mm; (4) £ B P 52 314K
=2 000 ~/mm’, HEBRBRIE : (1) BUHE AR 5 (2) HREE
AIG SR ARG AR 5 (3) AL H AT T Lk, I SMILE R
I AL R S A B ORIUAS 15 T-10. 0D, A BT ICL
FE AR A 3R 5 4 5 B2 ORI /& 77— 10. 0D 1 58 35 HERR .
AP FE G B R R E T ) I 2 AU IR Y B B 48 B
Gt A BB KA E TS E R
1.2 ik
1.2.1 RETEE  ARuiTR AT IECR A& A RIR
877 (uncorrected visual acuity, UCVA) | & 1B % IE AL N
(best corrected visual acuity, BCVA) JEYCE Z4BRITHE A |
MR A A MR T K Sirius BRFTY 2041 5 GeA7 = 4 /1 I B
Kk, AT ICL TR 1Y 8 35 30 75 BEAT 1 5 P K 40 e 3
$ ) UBM Kt
1.2.2 FRA#%  SMILE AR . FARLE Visumax KFK
JCRGE T AT, ARIRFS 2 A I B2 12 T 07, 8 3h R 5|
[P 72 MR 3K, i3 2l 41 A 1 5 1l A B 5 i i R 1 L i % I
BN rEiEs LR R M BT R
UL A B2 ) Wz 5, o 607 Y88k VT o 0k £ )
Mo Ve ICLHLA AR : 5850 Bl S R TR, T AR AR
WNAT A FEE I O A 2 e 22U (Y Ve TCL R A%
R B, 55 T ARG 55 A P 9 52 #4044 bR A 1) 4 A
ABEIRIAL . FAEAB S BOERE Vae 1CL, WA FAR R e

BARTTIRICAL o 5 487 2R 780 0 vl 5 1 P L A 2 o
FIIEIE T b o AR A 1 F AR R — 2 86 F AR
BEAESE I, BT A T ARAR ARG IR R AT RIE
1.2. 3 MEIEHR  AFT, ARJ5 1wk, 1.3 .6mo H AN RER
B KA H AL (1) — AR AT H : UCVA [ BCVA | JH
JERE MR b BEBRAT R A (2) 20 WA ot o 4G 2 IV
TR0 JE H A Y 2 WAL B BT 54 BT R GE OQAS 11 i#E 4T
VAL . B AR R T T, N L E L AR N
4mm , K5 Y 25445 OST, MTF £ 1k 45 2% i 45 31 R H
(Strehl rate,SR)

it oA AWFIEEE R H] SPSS 19. 0 Geit-4j 445
1, et & ¥E 4T Kolmogorov —Smirnov #6565, 45 48 B 75 &
ESA B R UL x£s BB SRR FESEAT 5 22 55 PR A
5 A A R S I 5y 2250 . AR A [ B[]
225K LSD— KB AT PIPI ELEL . P<0.05 Fon 225w R

AHITEE L
28R

21 MNEBEEERELEIE SMILE FARL LA 38
) 76 HR, Hodh 53 16 9], & 22 4], SE 2 4E % 26. 44 £4.70
% Vac ICL AR LG A 32 6] 64 HR, H 55 14 £,
18 1], SFHIAEWS 28.03+4. 96 ¥, F 1 HARFIHA B H
5 S I Z B | o AR IR (CCT) Ko Ay 1T il 5% 7 441 (1]
HAG2E25 (P<0.01) 4b, RS EOR AL HA 1T Hetk
22HAMBEXRERMALLE WFRAFREELE
FATEB LI W 2, TEARG 1wk B, SMILE FAR 4 Y
SE ,UCVA F1 BCVA 43| &7 -0. 306+0. 405D . 0. 354 +0. 665
F10.026+0. 056, Vdc ICL 4 A A £ 1Y XF B K8 43 591 M
-0.328+0. 456D 0. 247 +0. 474 H1 0.017+0. 043, i i}
5] E R Y B WK 52 7E AR S 6mo B SMILE F AR 411 SE |
UCVA & BCVA 4351 5-0. 003 £0. 238D 0. 003 +0. 026 %
—0. 002+0. 024, 1M Vdc ICL FE A A 4L 1) X6 i BUE 50 o~
-0.091+0. 209D .0. 004+0. 028 &% -0.004+0. 030, FAR%H
YA [R] Bsf ] 5 0 JEE O B8 R L ) 22 A Ge it 2% i L (SE:
Fop = 12125, Py <0.015 UCVA; Fyyy = 26.036, Py, <
0.01;BCVA:; F,;;, = 26. 600, P, <0.01) , {HHF R4 4%
i [R] A5 2 1) J O B T R g 22 S ¥ e Gt ik 2 i L (SE
Fly=0.156, P,y = 0.693; UCVA: F,, = 0.868, P, =
0.353;BCVA . F,, =2.405,P,, =0.123) , BiFARA4N
L E] 500 22 AR (SE: Foypam = 2. 104, Py =
0. 149; UCVA: F o = 1. 247, Py = 0. 2863 BCVA;
Foiantin = 0- TUL, Py = 0. 474) ¢ FATHE— X TR
20 = BRI R) 22 S HEAT T LSD—1 K B0 P R LA, AR I &%
WL 3, e nl W, SMILE FARA ARG 3mo B G K&
MATIE W FEATEE , T Vae ICL A AARLIEARST 1mo B}
JCRE B AR I LA A2

2.3 SMILE FARE Vac ICL BEANREHEUNR L RELL
B OWFARAF ARG E AL A L4,
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%£2 RS SMILE FRAL Vac ICL BARARERERMAAERLLE xS
Bty 20 5] ARG 1wk ARJG 1mo ARJ5 3mo ARJF 6mo
SE(D) SMILE 4 -0. 306+0. 405 -0. 118+0. 346 -0.081+0. 192 ~0. 003+0. 238
Vde ICL 21 -0. 328+0. 456 -0.078+0. 316 -0. 022+0. 258 -0. 091+0. 209
SMILE 4H 0. 354+0. 665 0. 020+0. 479 0. 005+0. 026 0. 003+0. 026
UCVA( LogMAR)
Vde ICL 21 0.247+0. 474 0.0110. 375 0. 004+0. 078 0. 004+0. 028
SMILE 41 0. 026+0. 056 0.0130. 041 0. 0020. 023 -0. 002+0. 024
BCVA (LogMAR)
Vde ICL £H 0. 0170. 043 0. 002:0. 020 -0. 002+0. 024 ~0. 004+0. 030
%3 AEAABRNTRAREEEXERANERRALLE PE
— SMILE 41 Vdc ICL 21
SE UCVA BCVA SE UCVA BCVA
ARG Iwk vs RJF 1mo <0.01 0.034 0. 052 <0.01 0. 034 <0.01
ARG 1wk vs RJF 3mo <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
ARJG 1wk vs RJF 6mo <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
ARJG Imo vs RJF 3mo 0. 449 0. 047 0. 064 0.322 0. 134 0.225
ARJG 1mo vs RJF 6mo 0.022 0. 021 0.017 0. 495 0. 244 0.268
ARJG 3mo vs RJF 6mo 0.122 0.750 0.592 0.759 0. 859 0. 936
x4 WMAFAFAERE LR OSI SR 1 MTF &SRB L] xts
e 20 51 AT AJGF 1wk AJF 1mo AJG 3mo ARJF 6mo
- SMILE 41 0. 445+0. 164 0. 650+0. 187 0.592+0. 167 0. 450+0. 187 0.441+0. 184
Vdc ICL4L  0.430+0. 171 0.577+0. 188 0.523+0. 189 0.425+0. 184 0. 450+0. 199
- SMILE 0.2010. 025 0. 204+0. 030 0. 202+0. 029 0.201+0. 028 0.201+0. 026
Vac ICLZH  0.2050. 030 0. 207+0. 035 0. 204+0. 033 0. 204+0. 029 0.2030. 031
MITF 1 (o deg) SMILE 41 30.705+2.238  28.838+2.686  30.013+2.645  30.864+2.449  30.728+2.408
Vdc ICL#H  30.836+2.197  29.157+2.646  30.431£2.663  30.721£2.545  30.798+2.237

SMILE F R 41 A §i #9 OSI A, SR Al MTF 45 2 43 5 K
0.44520. 164 0. 201 0. 025 F1 30. 705+2. 238c/deg, Fi R
J5 6mo I XF I X {8 S 0. 441 £0. 184, 0.201 + 0. 026 Fi
30. 728+2. 408c/deg, Vac ICL FHARLLARATHY OSI {H SR
FlMTE $5 % 43 51 9 0.430 + 0. 171, 0. 205 + 0.030 Fil
30. 836+2. 197¢/deg, H AR J5 6mo B X i B Ay 0. 450 +
0.199 .0.203+0. 031 #1 30. 798 +2. 237c/deg, OSI Fl MTF
R LE A5 3 A7 78 e ] 85 25 5 (F oy = 203,917, Py, <0. 015
F iy =65.367 Py, <0.01) , OST Al MTF & 1k 4 58 40 ] 2
T2z (Fppy = 1.412, Py = 0.237; F,py = 0,171, Py, =
0.680) . P F R4l OSI 14l a] 55 8] & A 22 B AEH
CF ey = 9- 564, Py <0- 01) , MTF K 11451 3% (1% 401 1]
TR SR AR ( F ot = 1. 322, Py = 0. 268)
SR £ B [H) s5 22 R RGBT F B L (Fyyy = 1.819, Py, =
0. 1395 F oy = 0. 317, Py = 0. 5755 F g = 0. 081, Py =
0.975) . A THE—AXF OSI Kz MTF #% 11 45 R 40 N A [] bt
A EAT T 1SD—¢ K56 4 W0 HL e WL 36 5. 45 SRR R
SMILE 41} Vac ICL #E AR K OSI ZE ARG 3 .6mo At 5
AT TG H 222 5 (P>0.05) , A ARG 3mo 5 A
J& 6mo B A L 22 F I LG 1T #E X (P>0.05) . SMILE 41
K Vde ICL FEARG R MTF BUESCRIEARIE 1.3 ,6mo i
AR TG 225 (P>0.05) .
3itit
PRI ARG A 757 SR AR 4 5, v 32 30 A0 ) 4 s 33 o |
FH L RS R AP A R 1E T SR ) 2200

1224

k5 WHARNTERBEE OSI K& MTF HIHIEmMLELE P&
T H : SMILE gi : Vée ICL 41
OSI  MTF #1-#i#%  0SI MTF # 1l 4i%
RET vs RIF 1wk <0.01 <0.01 <0.01 <0.01
AT vs RJF 1mo <0.01 0. 088 <0.01 0.354
AW vs RJF 3mo 0. 856 0. 695 0. 887 0.791
ARHG vs ARJF 6mo 0. 891 0.955 0.538 0.930
ARJF 1wk vs RJF lmo 0. 046 <0.01 0. 108 <0.01
KJG 1wk vs RJF 3mo  <0.01 <0.01 <0.01 <0.01
ARG 1wk vs RJF 6mo  <0.01 <0.01 <0.01 <0.01
AJG Tmo vs RJF 3mo  <0.01 0. 036 0. 003 0.507
AJG 1mo vs RJF 6mo  <0. 01 0.078 0.027 0. 401
ARJF 3mo vs RJF 6mo  0.750 0.736 0. 449 0. 860

A B AMRAR R 7 1) % J . 36 T AR 4 A R L TR
DL HR PG T AR SMILE FAR S BRI £ I e T
R, EBHLZHIFAUESE SMILE J& — %4 A %%, v
MR EF AR SMILE FAR 5144 LASIK F AR H
b, % A A 25 50 BN Wang 2511 JRAIE S 0T £ I A=
Yy S5 5 T /N (B SMILE T AR 51488 I8 Y6 F AR
T P 75 TR o P T 88 ARSI, R b X = v 8 3 AOR f
JELREASJE () R HAT R BRI TCL A A AR U 2 A i
JENEF AR E T L, TRHE T Ve ICL 76 AR 1)
Bz, A A A SCRRIE 52 2 4k JoA s
INZHAUY Vae ICL SCRIRTEAL 58 1CL SRR 1Y FEfith -
HR e — A B4R 360m AU HLO L, ORI E TR,
B T DR S TR TEATI R VX — A 38 vk /b 1 M 56 9F
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RAE . WA Vace 1ICL A A AR A A8 OB R H F AR WJ
W R, XA D ALY R, Vac ICL A AR E:
ERAEEEMTFART X, AR LM SMILE FR 5
Véc ICL ARG BRI A 1 B Tt 24
PRAR AL EG T2 225

FEMRBF i B FAR T JEETFAR B X ARG 1958
Jo e SR i e, WO S BT ) AR B X T
RARZ I HEET, TR IEN P57 1, B T FAT145 1
55—#B4r Y UCVA BCVA b, i A5 AR 3R F WA 3 Jot 5 1) X6
FU AU 43 BT B b 5 R A 2 T % LR B 5y TG )
Febn LA R R T I MR 25 7 1w, I AR 25 2 2k
T D B S B LAY R B R P15 22 | (H HER % e U
T S o B o R A R ], AR 5 4 9 OQAS T I X)L
T T AR R A A TR A 400 T L A% 43 A DA T 3R A A5 i
PRI ( point spread function, PSF) , B H AT 4 B A5 )
S HEA R M HLRE 4 T & 0T 5
B ORBESE &L SMILE F AR 20 & Vde ICL A R4
ARJG Twk, Imo 1) OSI A 5 A FIAH Lt ¥ W 25 T+, i 2 R
J&i 3mo BHRE AR, F20 OSI 3 i iy Ji B 4 4 R
& R MR PN 7590385 I R 188 00 T MR 26 E | TH AR rg AR P4 %
SiE, Ye 25 VR Herbaut 25 7R 4 L7 TH B AR Fa e 1)+ HR
SERE T oSN B4, Ik, FATA N T804 Ry
R g2 SMILE TR} Vde ICL M ARG #5458 3 7K i
R 25 B2 B RAE T BOR J5 WHNH AR R e s, ZER R
— BEFIR) S, Bt AR I 22 18 B TH IR Wk TR,
ZHR R RAE IR , OSI EZ #i Kk B Z AR AT/KF, de Juan
EEL S T AR ) R o B S A BE K b T 53R OST
TS . 755 E M WE ST mT 223 i 3% 220 5 OSI i
AR A S DA R BRI IR HA2 Wi i (8, e oh , AR5
BIAEARIG 1wk B PILLERH A MTEF 815458 48 A jif K P
WETRE, JFEE LT FEARIE 3mo B IRK & 2 A HiK
S T ITA B ] S P 4 R A MTE #0E000% 22 5 ¥ e 48
TH2ER X, MTF 8 0k A0 %0 5 $2 7 I8 T i &g, 25
BT RBMR 2 S EE AR, Kamiya 21 0] & B by 7
ICL F ARG OSI {E MTF A% 145 R Fl SR 15 % it HR 4F
e G222 5 AR E B, BB AT#F5E  ICL
ZH 1 MTF 115005 5 %k B8 41 A0 e A%, (5 ] B8 i FREAS
BARRRGESRN G EH, Miao %7 X Vae ICL
FEAAR G B 1 & 58 5 2 E 17 1Al AR 3mo
A OSI {& .SR \MTF #1E4R .0V 100% .0V 20% IOV 9%
I T ARG, IR G RBFFE AT Vae ICL AR IS AL
A DC AR TS B AT VR, , & B T AEAE A Vde ICL
J&i ,NEI-VFQ-25 53 H () AR5 378 30 B 2 T4 A ol
RAS B 4k 2 G SR RN A 1 Sk 4 4, A A
A TS AR W R A R PR 2 — R ]
WHIHEAT 32 AL 3 2 G A B S AF 5 v B i = A
B T P PEAG o X TR B, WA AT L 4l 1
XA FAR I NF ARG VAT RS, AR 78 AL 50 51 %
SMILE FAR & Véc ICL A5 AR F AR #i FIA J5 45 i} 18] g5 0F
ATBEIC S, B B2 AR T PR AR O X & AR B
i, M R A

ZE Lk B AL SMILE TR & V4ce ICL
FEAR B REIRAFAR b i AR S5 W0 7 B BRARLY S R 2, AR

ARJ5 3 .6mo I Wi 4 RESAFAR 4 1 2 WAL B ik, KT
PRIABIF S B 15 I ) 15 1o B I T Rk — 2D 4R
P AT AR TT 2 AL B

SE 3k
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