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Abstract

¢ AIM:. To evaluate the efficacy of implantable collamer
lens (ICL) - V4c implantation in the correction for high
myopia.

e METHODS: This retrospective analysis collected
twenty-five patients (43 eyes) with high myopia treated
with ICL/TICL implantation from September to December
2016 at Department of Ophthalmology, West China
Hospital. Routine ophthalmic examinations
performed. The patients were followed 3mo to monitor
uncorrected visual acuity (UCVA), best corrected visual
acuity ( BCVA), refractive error, intraocular pressure,
corneal endothelial cell count, contrast sensitivity and
scores for Quality of Life Impact of Refractive Correction
( QIRC ). Statistical analyses
performed using repeated measures ANOVA, LSD-t test
and paired-samples T test.

e RESULTS:. Postoperative UCVA and BCVA were
significantly higher than before surgery (all P<0.01).
Postoperative spherical mirrors at all time points were
lower than before surgery (all P<0.01), and there was no
significant difference between the different time point
postoperative (all P>0.05). The safety index in 3mo
postoperatively was 1.38+0.24 and the effective index was
1. 22 + 0. 15. There was no statistical difference in
intraocular  pressure  between preoperative  and
postoperative time points (F=1.464, P=10.215). There

were

Questionnaire were

was no statistical difference in endothelial cell density at
3mo after surgery compared to preoperative (t=-0.544,

P=0. 586 ). The postoperative Log contrast sensitivity
(LogCS) of 12. 0 cycles per degree (c¢/d) and 18.0 c/d
were significantly higher compared to the preoperative

(F=4.347, P=0.010; F=4.539, P=0.005; respectively),
but other (the postoperative LogCS of 3.0 c/d and 6.0

c/d) differences were statistically insignificant ( F=1.094,
P=0.354; F=1.325, P=0.271; respectively). There was no
significant difference in the amount of change in the QIRC
scores between preoperative and postoperative ( F=2.669,
P=0.094).

e CONCLUSION: ICL V4c implantation is a safe and
effective method for the correction of high myopia.

e KEYWORDS: implantable collamer lens V4c; high
myopia; contrast sensitivity; Quality of Life Impact of
Refractive Correction Questionnaire
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BE: WAL e LR A AR IR IR S B RN T OIR IR
(implantable collamer lens, ICL)——V4c ARG IE S E
I S AN TE RSP AL
F7iE IR 2016-09/12 [A)7E DY 1| R 27 AR 7 1 e MR A 20 #
FARPLGAT ICL/TICL LA [ i BE AL I AN IE %
25 ] 43 B, & FAE 2 AR A 77 (uncorrected visual acuity,
UCVA) | fx £E %F IE # 1 (‘best corrected visual acuity,
BCVA) JEJGREE MR A 5 N B 40 34 %) be B0
Ji S IE XA 1 B A R2 0 [A) 4 (the quality of life impact
of refractive correction questionnaire, QIRC)ﬂzﬁj\, WHERE
Id, Twk, 1 3mo Ffl {5 B ¥, R FI 5 & I 45t J5 22 70 7 |
LSD - $0 FNFC X AEAS ¢ 46256 A7 88 A 3L
53R . RJ5 UCVA HI BCVA BORHTHE &, HA I ) g 22
S GTERE L (3 P<0.01) 3 RJ5 4540 8] A5 25 a5k
BEARFIREAR, 253 A G4 8 L (¥ P<0.01), HARF
AW ] S L322 S RS R L (H P>0.05)
ARJG 3mo ZATEHCN 1. 38+0. 24, FHRAEHCN 1. 22+0. 15,
ARHTFAR ST £ A B (8] A5OR 0 o8, 26 R 0 ge 122 7 X
(F=1.464,P=0.215) , RJ5 3mo N J 4l ifd % & #5 A Hij 22
BTG L (1=-0.544, P=0.586) ., AJ5 &5
TUREE L T AR BIK V-, 22 R A G4 L (12.0c/d: F =
4.347,P=0.010;18. 0c/d:F=4.539,P=0.005) ;iS5 {k 2
BIHG 2 L (3.0¢/d: F=1.094,P=0.354;6.0c/d: F =
963
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1.325,P=0.271) . AJ5 QIRC [l %343 5 AR L4 2% 57
TG it L (F=2.669,P=0.094) .
518 ICL Vde M AR IE —Fh % 4 A R IE & B

A IERTF AR,
KA ICL Vdc; & B I 400 B 6 A 1E 5 X L B0 3
QIRC ["] %
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1 BE T (high myopia) 248 Ji Y6 B K F-6. 00D (1)
JEANIE , HRiHT I & AL JE TR B M R
PN HRTFAR 32 f I JEE 2 1) R, 38 s 38 3 IR T AS i
i 1 A TR 58 0 IE S E AN IE A SR AR I 5 28 A
T RAK (implantable collamer lens, ICL) #H AARAVIH £
R, AMCEE B 18R DR A BT BB 5 A A —BUETE T 4 & 2
UM T AR A S 1B, 300 4 ok bl ok b 22 1 1o, FH
BT ERIE . B Collamer Jist JRZR -G M R 7B T 1Y
ICL, BA RIAF Rt s 2505 A28 A 4Rk
TR, A AL ICL Vae 23 K o & A 3 4
K/INA 360wm AL ASADLIE F 5 /K i HH 3 38, TC 4 70 e
YO A3 A AR B B R faf B Bl i i R, A
W BAER I 1CL Vde 7 IE i BE T A JE SE A 1IE 19 IR
PRIT R B T AR B A I3t R 24 33 o o ) 5
1 X &EFMF*E
1.13& AR SE AES 505, 324 EA1E R
AT, HEHL2016-09/12 [8] PUJI| K 2E 478 B Be IR BT AL F
AT ICL A AR B 15 B2 3 A e AN 1 2B 35 25 451 43
R, 5511 117 R, 22 14 5] 25 BR 4E 82 20 ~ 25 (°F-4423. 1+
4.7) %, K Hj %5 R ERBE ( spherical equivalent, SE) R
—11.25~-9.00 (F 1 -10.19 £ 1.63) D, # IR M}
(uncorrected visual acuity, UCVA) & 1.398 ~2. 000 (“F4
1.804 +0.217 ), i 1 %7 1IE #L 71 (best corrected visual
acuity, BCVA) -0. 079 ~0.301 (*F-#4 0. 314+0. 067 ) ,
BB R 26. 32 ~28. 62 (-1 27.48+1.03) mm, HE H &
#910.28 ~12.56 (“F-1 11.79 £0. 58 ) mm, 1 53 % JE K
2.82 ~3.48(3.19+0.24) mm, " J& £ il J5 B ol 478 ~ 567
(F-1523.41+30.70) pm, AEFriE: (1) HIEFTE L
IEAR ; (2) By B Ir 00 H GRS 28 35 (3) 4Rk 20 ~
40 % ;(4)2a WIEEERE (B K <0.50D) . HEBRbRifE.
(1) FARE N Bz M3 %<2 800 4~/mm’*; (2) W /i IR
<2.8mm; (3) JE A BRI ; (4) MR FBEIN S 4> 5 il RE R
M AR 0 8552 M HR 3505 8 6 B0 5 (5) SR R A e L3
1.2 & ARHiki4 . (1) UCVA BCVA . H #A i FL 1 fi
LGB AR 56 A R IR (2) ZEBRAT AR A
A U S ACE AR IR BT IR ISR 7 5 (3) IOL Master AT
mm PR A Py (SO 5 B b 4 B 5 (4) AR 422 firh =0 R 310
R (5) Sirius HR AT 20 A 00 = IR AT 95 (6) LR
Wi (7) B2 4 M358 (8) HRJIE S HiT 5 OCT A #x 5 (9)
UBM #7542 W) 0 Bl B A6 A 5 (10) WS AR X L U A
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2 (1) A= 35 BiiE 0952 W (8] 45 (the quality of life impact of
refractive correction questionnaire, QIRC) P, BT A K6
K A pi [R]— 13 = 2 38 6 52 L, T i Rk e ] — o7 IR B
B A W 3 UG,

FARITE A FARE H [E— FAEE IR, ICL
4 JeEd D' AR Al B S | o Rt 32 o RS R S R
ML BT RS SRR EARAR AR i) i 1 )
FIELRIE o5 DR B 25 A JR A B e $E . AR AT 3d il 22
AR B IR RE R 4 WK, 37 BH T R 0 IR VR R 41K
PHFPHR 257K 22 > 0] B 10min i, BB E AR FIE A Z 5
M- e ARV T o i . R R TR MR AR R R R
JWEIE T 747, ICL/TICL ( Toric implantable collamer lens,
TICL) FEARET 1h & HRKE S T BT T4 mAric,
FRE AR DR BLE B A 1D, R E A ICL/TICL AR #E v
g A 9:00 AIATZY 0. Tmm M D, B B vE A BE FH B
TEFR AN BRI IE A, T A 11:30 ~ 12:30 47 2. 75mm ffi I
BEEYI OO, ¥ ICL/TICL 218 #E AR 5 or 5 2 1, 76 Sk
AT D 70 3% 2 IR M S O £ S P B2 Sl sk T 11 %l B
4 ICL/TICL FCABREIR Y, HR 4 TICL 2 1 2 Ar 12 e 4%
AR S O AR AR ICE A, BN AR A
B e IR R VA W o ok e R B B RN BE I . T 5 N
TR EL R S VR R, P A AR AR BSS W
PR B R ORI AR, KB AR 1, R IR 25 R U 22 1 85
R ZERIAR Y, T 20 A5 I 55

AR S A 2h W AR i R BT A Hi B, RS 2y
2SR R IRV B R 4 Wk (fd ] 2wk ) 5 2 A7 2 R ML FE K
FATRE IR K 4 W (1 Twk) s ARTEF SR I A TIH .
A BT ARG 1d, 1wk, 1, 3mo 4> %Bfii}i UCVA .BCVA |
JESCEE | FA IR PN Bz 4 M T i, % L OB S QIRC [R)
Wt

PEMARAE A R T8 ARG UCVA 5K HT BCVA i 1L
i, BT AR LM 2% RS BCVA 5 A BCVA 1
FefE ., A FAR BARIEIEEE R 0, 3 BEATF 58 % S AR 5 il
FEAE+0. 5D Fl+1. 00D 715 Bl oK 3 mT s

Geit= M R A SPSS 23. 0 84X B iE b 17 48 12
OYMT o ANTRLZS )00 23R AR L 80U B RO B0 A5 48 12
Mr, 025 R 564N LogMAR ¥ #4558 340 b, 4230
w#dE (BCVA  UCVA  SE MR & %t HE 88U | QIRC 7] 45
TEAY ) SR E A 7 2 43T, AS [) B[] o551 7 22 1] 1)
R LSD—t K55, FO X5 BERE (A BN e 4t i T+ 400) /Y e
R FBCSTREAS ¢ K550, L) P<0. 05 HERAS T E X,
2HR
21 FRUBEEUNREXRELE AWM RETLF
ARG 5 B%, oA KR SE B A ik 1 B 1, R
UCVA BARAT#E m, B &R S Z R A SIF¥%E X
(#1 P<0.01) s RJGEABE S PIE L 22 S LG4 B
(¥ P>0.05), ARJ5 BCVA AR5, B4 8] 5

SIS E L () P<0.01) , RJF 1wk FIARJG 1mo

PP 22 S e e 22 2 L (P>0.05) , RJF 3mo #HAL
BF[R] A P P LA 22 S A e 12 7 L (1 P<0.01) . R
AT ] S AFROR G AR T FEAL, 22 5 A Gt 2 (3
P<0.01) , RJ5 %A E] 5 B H L 22 5 BA 22 B X
(¥ P>0.05)
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0
1.0 1.0f =
< < =
S S o o5l
O (@] [%]
) )
0.51 0.51
o
0.0 : : : 0.0 * : * ; * * !
Kir AJF1wk KJF1mo KR JE3mo Adr AJF1wk KJF1mo RJE3mo A Hif AJF1wk RJF1mo A JF3mo
B 1 FAREI/FEE UCVA BCVA 1 SE p9ZE{k,
F1 FRAUEEERNRERLERBR x+s
i [|] UCVA(LogMAR ) BCVA (LogMAR ) SE (D)
YN 1. 804+0. 217 0.314+0. 067 —10. 186«1. 626
ARJE 1wk —-0.042+0. 072 -0. 041+0. 069 -0.151+0. 174
ARJG 1mo -0. 062+0. 088 -0. 059+0. 070 -0. 157+0. 218
AJG 3mo -0. 052+0. 084 -0.103+0. 069 -0.192+0. 21
a 2252. 538 45.314 1469. 886
P <0.01 <0.01 <0.01
2.2 Rf5 3mo BEFRLEIEH B ¥ £ F0 7 F i 1% 207

B ARJE 3mo BEVTZE R BN, FARLEIEH N 1.38+
0.24, FFAEWIFREX ARG BCVA AR L ES ) =1.0,
Hid 47% (20/43) RJ5 BCVA BRI 2 17 & L |,
40% (17/43) AR FTHE & 1 17, 14% (6/43) AR F T AR
fb. ICL Vdc fHE AR A A EN 1.22+0.15, K J5F 3mo
UCVA=0. 8 B AB 5 95% (41/43) ,UCVA=1.0 5 91%
(39/43) , AIFIAE.95% (41/43) B4 SE 7£+0.5D L)
M ,100% (43/43) &) SE 7£+1. 00D,
23FAERERENABEANEAMZELLE AT,
AJF 1d, Twk, 1 .3mo AR 43514 11.90 ~ 21.30 (°F-3
14.67+3.52) .10. 80 ~22.70 (*F-4 15.07+3.27) .9.20 ~
26.0 (F314.98+3.92) .10.00 ~20.50 (F114.59 +
2.69) A1 10.30 ~20.30 (V1 14.57 £ 3.12) mmHg
(E2), RIFHK,1 601 REH HIRET S, RJE 4h 1)
T9HR s 25. 00mmHg, 45 7R RIS /R IR M B R 2 I, R
J& 1d BRFER 22, 00mmHg , A J5 1wk AR R 205 45 R 4R
TR RIS R IRIE . AR B R DUIR e S8 T . R
Ja R FEAABT ] g, 22 R RSB L (F=1.464,P =
0.215) , ARFIAFTEXT G IR PN B2 20 ff 2% 5 o0 2819 ~ 3927
(14 3198. 87+309.2) /mm’ , R S5 3mo P 7 40 fifd 25 &
J 2768 ~3859 (-1 3127. 00+421. 34) A/ mm” , i H 8%
ERTG I FE L (1=-0.544, P=0.586)
2AFRAIEREMLHRELLE AR LETE
AL T % b RO RE ) IBCAN ) 22 () 0 23 4 % L A 3 o)
BTG5 T, WK 3 Fios, ICL Ve ARG AF 58 %)
G PUABURR B R S T R R A AR (3. 0 6. Oc/d) Xt
PR B F AR a5 & i S R Z R B FEih ¥ E X
(3.0c/d: F=1.094, P =0.354;6.0c/d: F=1.325,P =
0.271) , W32 3, ARG (12.0 F118. 0c/d) XS L
Y & TR, 272 A 58 L (12.0¢/d: F =
4.347,P=0.010;18.0c/d: F=4.539,P=0.005) , . A
Ja & A E S S AR R AKE R R 22 S A SR

o
—_—
—
—

2

IOP(mmHg)
=

R i AJE1d  ARjFtwk  AKJEtmo  AKJ53mo
B2 FAMEEEREZLELR,

X (12.0¢/d: Py i = 0.003, Prsi s = 0.022,
Pripmsme = 0.034; 18.0¢/d: Py xmw = 0.020,
P <0. 001, Py oo =0.010) , AR5 4% A i [a] 5
P LU 22 RG24 L (P>0.05)
2.5 FARBIFEE QRC @HTHLE  JEEH L E
I 5 T ( the quality of life impact of refractive
correction questionnaire, QIRC) [n) %, & H fii & H K JE e A
IEERE EMEZ SRR — ) RAUT LR IEAY
JEICTFA R TS DL S A HE 22 R 5% | B R 45 45 i D't
ANIEFFIET7 0 B B, %R R4 20 W, W EE T
MIIfE MZIEAERER e TF T TS OB A
ARAT RIRC 7] & PF 4> K 38.23 +3.74 43, RJ5 1mo N
39.21+2. 88 43, RJ5 3mo 4 39.43+3.02 73, WK 4, F A
HIJE A0 18] 25 QIRC [a] 5 14 bk 252 R BB i 2# 3 X
(F=2.669,P=0.094) .
3 11t

Rt e T AR 2 et A R0 Foe g s, LA
B A AR H B R 22 1) B T T AR R IE
PR, X v BE AR R, A R DL TR BERE 4T 1R 1Y
AN JE DAY A2 T A o B 3 AL AR 3 O e e 75 oK L ICL Al
AR T B IE 3 M - 0.50 ~ — 18.00D, it i +3.00 ~
+10. 00D, BOB-0. 50 ~ 6. 00D,y /5 FE T W0 58 5 g 45 1
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R2 FAUEBEXLHFRELRE

] LogCS3. 0c/d LogCS6. 0c/d LogCS12. 0c/d LogCS18. 0c/d
A A 1. 590+0. 217 1. 734+0. 206 1.247+0. 275 0. 756+0. 220
AJE 1wk 1. 562+0. 231 1.74+0. 265 1. 414+0. 303 0. 894+0. 32

AJF 1mo 1. 615+0. 144 1. 801+0. 283 1. 381+0. 327 0.927+0. 274
AJ& 3mo 1. 615+0. 14 1. 792+0. 231 1. 363+0. 306 0. 894+0. 343
F 1. 094 1.325 4.347 4.539

P 0.354 0.271 0.010 0. 005

7 : LogCS : Xt FL AR BE Log {E (logarithm of contrast sensitivity measured in cycles per degree) .

201 —a AR
- A J51wk
s —t— A J51mo
& 1.5 .=
= —=— K J53mo
N
2 1.0F
=
0.5 ! ! :
3.0 6.0 12.0 18.0
2% [] 43 % (c/d)
B3 FAEEEEBRNUTHLERESTL,
451
%
= 4of
o
& 35f
(¢}
30 - —
NI A Ji1mo A JFi3mo

E4 FAREEEE QRC EELE,

T —AEEEE, Vae I BUEEF ARG /N, ok B IE
B RT3 SR HF IE AR AR SO ICL Vde HEARTIG B35 1Y
T e R R AR S PN R A0 A T, X e sk R A
QIRC [Al B 1A SEFORE, SR P4k 12 T AR 8% 1E w5 B 3 40 A e

ARWAFE T WEFER RAE ISy 23, 1£4.7 % F
P R85 R - 10. 19 £ 1. 63DS, ICL Ve 5 A AR J5 3mo
GFEHON 1.38=0. 24, HRAEHCH 1. 22+0. 15, A
FEXEAJE BCVA BARATTEEK , RJG 3mo UCVA= 1.0
B E S ik 91% (39/43) , X 5 36 [E i — I Meta 43 M7
SRR IR HICL A A I 25 40 & T HF AR AY X
W, HA R 0% Atk AT AR ICL A AR, AT
IEH AR AR R BRI P, B SR AR JE DL R G0 A
XA R ARG B ERENIENZ —, EHIMY
— S0 (9] X5 FRAIF 5T [ RE 2 B ICL Ve REfS 4 28 St i
WE B BT, B 5 ICL V4 [RIFE R FARIF R H AT B AT
AR DIA S ICL Ve [BEEAT g 59 a] B ok | 4%
WHF5E T RIS 3mo 95% (41/43) 3% SE 7E 0. 5D LU
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W, — T BE 5 R G5 Sa AOBF ST 2R A, 5 s 0N T 5
PRARXS 5 1 = B 3 0RO B A R 0 R R
FaEME"

AREBEVTE R, 1 B 1 R RS 4h 4 BLAR e T
155 (25. OmmHg) , %5 7[5 IR R b 3L 5 e 28 6%, ENRE ) —
T ] Bt P AF 5% W 2% 1) e IR R A & A #E ICL V4 Al ICL Ve
FEAARG 23509 4. 85% F10. 3% , H UL Ji DR 4, 5 2 [ 5 24
Wyt PR BE SRR A 5 B 70 3R B — 0 I M T
7N ICL Vée FHAJG 511 55 M 22 AL FTIR R ASALTE 1a 190
SN ERAE W] B2 R BRIE A (N AN R G 1
B ICL Vac FEAAR G FEUEFLRHHPEE LR , 239097 5
TIVRIZ 2 0. 6, (L[ AL 46 29 L3 e e 4 D, PR Kk A1
PR BAR ICL Vace BYRLA X HR JE I 53 A B8 52
BN BT H R AR RS R B SR T, )
K BEARFEO, o HIEA G 519 09 IR w1 A8 fk, KB
AEERVTRE B IR AE . RVAORE  ARWFSE P RF R SR
S MR AR AR AR RTA S 2N ] 22 R e ge i i X
(P>0.05) . TESMEN K 4 B % B2 J7 i, RJS 3mo 5 RH
1 FBE PN Bz A 8 B LA, 22 R AT 2E R L (P>0.05) , Tk
AR A B 5% 1 B PN Bz RS2 e 458 /)N

ICL Vac ARG 1wk FEUG, @40 %} o U it i+
ARHI, H 2258 Ge it 2 S R0 e BIUR% B2 AH 38T AR i
TGl 2E 5, W7 RE R e A g % B R
L s W 2 e AN IR BR X IR AR, TRD AR R IR R G A
MM RGRThEE" " ICL MR 5 A T REIRIE A,
i AR R G075 5, S 4h ICL A AR S5 A G AE 22 IR 55 265
TR, IR T R R R k2 ICL A AR S
XF LA B AR R T4 T R R, FE QIRC [ & 143 T
T, ARRIA G £ B 8] 5 0P 73 T4 1 2% 26 5%, B ICL Ve
FEATRAS B I A5 i) £ 3 00 A 0% o i PN — 0 [ J
WEFTITAR 42 6] ICL Vae FIA ARG BB E , 25 B/RFR 1
15 FB 3 B 52 F, - 5 s DR HE (2. 4% ) Ab, Ay HR A AR L
BT AHWRRE R,

UL FLAS AR AR, 45 TCL AH A R S 75 2247 0 it J&
Y1, AT 5 K i H 38 3% A ) B a3 138 43 A $H0 360 jum
B FLAR R 2 S e B . — iR 2a BYEFXT ICL V4
FICL Vdc MBAFIBFFT S5 S BRI 57 1 i B 3 AT
LAY 5%, B ARG e R g 2 50 6
RV HE T AR AT 4 B W ICL Ve B O FLAR
WA G LS, BAR N T e IR IR B o0, 2 30
ZERYBEIN AL PR L2 T 200 1, % AR 30k pE I %
FBEWNFZ . AT J5 B 7E T 4F A G 0Bl 17 s )
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