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Abstract

Objective: To analyze the clinical effect of ICL V4c implantation on high myopia from preoperative
to postoperative 6 months. Methods: Retrospective study. Patients who received ICL/TICL V4c im-
plantation in Lanzhou Huasha Eye Hospital from October 2020 to April 2021 were selected. The
clinical data of the patients before and 6 months after the operation were collected, and the post-
operative indicators were observed. Results: The safety index was 1.39 + 0.28 (1.00~2.50) and the
efficacy index was 1.30 % 0.24 (0.75~2.00) at 6 months postoperatively. SE, UCVA, and BCVA at 6
months after operation were significantly improved compared with those before operation (t =
33.26, 50.47, 14.62, P < 0.05). At the last follow-up, UCVA was 1.0 or above in 90.91% of patients,
SE distribution was +1.00 D in 93.81% of patients, there was no significant difference between 10P
and preoperative (P = 0.55), ECD loss rate was 4.18%, the difference was statistically significant (P
< 0.001). The postoperative vault showed a dynamic decreasing trend, and the mean vault de-
creased 43.33 pm from 1 day to 6 months after surgery, with statistical significance (P < 0.001). Con-
clusion: In the early stage after ICL/TICL V4c implantation, the correction effect of high myopia is
significant, and the visual quality is greatly improved. With reliable effectiveness, stability, safety,
and predictability, ICL/TICL V4c implantation is the optimal choice for high and medium myopia
patients.
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1. 5|8

MET W E LT AR 9 O AR ST RFIIR N E TR, S5 58U &R AR R N T IR A
(implantable collamer lens, ICL)TE AR ZIR N B FARE—MI AR, X T & EE i £, ICL 4
AARBAN A F B S I i ik . RE IR IRBTFRUESE, ARG B0 P& S A0S i A5 3 2 2%
T, I HAZARLER T BO6T7H R AMRLERYE[1] [2]. & ICL RARRIA Koot Hr—AAh sl
ICL Véc fEWTF EXGINT 0.36 mm By defL, 84555 K nT DLEFE@ e v JefLdE NHT b5, DRIAS 75 ZER AT
WOCHL AR IR, 4E¥F THR N IE® (AR EIAEG 3], AFFRSISHIE ICL A5 /1. BR % (intraocular
pressure, IOP). £ I P4 Ji 41 ffl % J& (endothelium cell density, ECD). #t & (vault) 12484k, #Rit ICL fEAAR )G
FURR R e M Loz ate, DUHNIGIRIG ST SR AL R AR SR LR AR OGO JH FF ACRE T, X A S5 KSR B RI7
EMAERKE L.

2. ENERE
2.1. —RR PR

(=] 53 BT 2020 4F 10 H~2021 4 4 A7EZE HARFIREHEBEAT ICL/TICL Vac fEAAREE 55 41 110
AR Hd 5 26 IR, 4 84 MR, £E4% 28.49 £ 7.16 2 (18~48 ). B AEW I - 30 Z LAT 36 %] 72 HR(65.45%),
30~40 % 14 {51 28 HR(25.45%),40 % AL 5 41 10 HR(9.09%). R AT ER G % $0CN—-10.53 £3.37 D (—4.25~18.00
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FHER [

D); ARATAHEEH N-1.35 + 1.36 D (0~—5.75 D); ARFiZ5E R4 BkE5 £ (spherical equivalent, SE)N—11.21 +
3.40 D (=5.00~—19.00 D).

2.2. BERNNFHERIRHE

GINARHE: 1) BEHANGE ICL/TICL Vac AR MEEE YIRS IS, X FARST 3 A H 13
B 2) EOLEHE R E, RIES: 2 FEEENEREN <0.5D; 3) REER > 18 % 4) A
HEA > 10 mm; 5) BiEHRE > 2.8 mm; 6) IREIEE(10~21 mmHg), FHMATFHG 7) MAERN R4
$ >2000 cel/mm®, AMIIEAEE . HERRbRUE: 1) RATFEMS <0.5; 2) FIREESRE CIR . B4
B IR S TR R TS IR AR BB . DR AR PR R A A R AR JEC R AT M R
S HE IR B 5 3) BEVT IV LI I SR ORI s 4) RHTA BEAEE AR TR SR A R TR 58

K FG MR FIRBE R A BEZ i, FrA S BB O 7 T r e F =,

2.3. REngEH

XTRFE I NHERR AR 1) B AT RERA R T, BAERIRA /) (uncorrected visual acuity, UCVA).
B AEHF IEAE J1(best corrected visual acuity, BCVA). SE; ZBRIT BBt & IR T, B ERTES MRk
JEVPAL,  HEBR AR G S P A AR 28 %48 H A NIDEK A & 1) NT-510 JE8efl =R He v &= R4
flt R i (intraocular pressure, IOP); PERSEUS 5 P J57 24 Jifd 43 B 43I0 52 A RiT A S PN B2 41 i % i (endothelium
cell density, ECD).
2.4. FRFE

ARHT 3 KRB R A D B AR ORI, TP &gy . Bra B E— A 250+ & s v
A58 ICL/TICL Vae fEAAR, Bt N T aa kA& 5 A3+ STAAR A w47 ICL/TICL Vic 8N T d
Rt RFTAFAIRZN B3 SR A S5 3, ARAT 0.5 h A & 7 FEmt R R IR 78 70 B, ARRT 5 min A8 %%
SRR IR BRI, AN TICL ERE TR Al /NN 22 1h BRI T 2L BT S 0B 1 4770 00 5 S R bmic -
RIXFENIETARE M. #H0. TP ST . T 10:30 A0 3 mm & A 0, RAEEANT].
DILRT7 AT« TR0 A1 s 28 1 = B A D) 0 7 2. P SR v Rt N T iR e )5, K ICL/TICL &
AN RN TR 46 o PR e 4B 298 ICL/TICL S8 TG 55, TR IT 7 M IEG . HEE fe b
PEEHEE SN A EE . OR%F ICL/TICL [a] 55 M J7 IRl N, 38 G L BE 4 A7 JIEE A B2 A R A4 . 7 ICL/TICL
RIBIFIE, TN LaeRARRTEN TSR 2 A& AT IR, FIRALEK: ICL DU BN UL S IRV
W, AR ICL YeIX AL, fHEh . FFHARN TICL, # TICL JEEARATArCA. B rheiEREE
R, WERMBEY) O A A, RIFIRIE S . REEAE R ) iRk 2 A B R TR IR, ol AR,
ARG BIUBR I RPREIR YT, RJG 2~4 h i & B FHARIRRE . 22800 T MEEARYL S, ICL/TICL {7
B R RNDIRIL . A 5T T T AR BRI .

2.5. RIGHES

AT TAEEETERE 6 He 4 TARFE 1R 3R 11 H.3H. 6 HEERFHEARIR,
AL EE UCVA. BCVA. SE. 10P DAACRBRATH: AR BT, Sss & iR 517, 8 T BOL A T
JZF1# 1 (anterior segment optical coherence tomography, AS-OCT)ill & & # K J5 # &(vault), PERSEUS
JIEE P 2 2 B 23 A A & ECD o MR I 10 5% B8 8 R S5 AORE LA ROR S5 2RI

2.6. ZitEHE
SKH SPSS 25.0 ST IAT Gt b . AR E R RS ESSA, RHBE £ frilEZEWMean +
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SD)F7R o ARRTANA S5 A [F I 18] .25 W0 2 K] AR ) F DR e R &5 22 0 M, ALt 2D s LR
KN LSD #a5; ARFT S ARG TR BURHA LSRR FEA ¢ 5. DA P <0.05 NERA G E o

3. 858

ARHFFEIEGIN T 2020 £E 10 A~2021 4E 4 HAE 2 MAEFIRBHE 4T ICL/TICL Vac FEAAREE 55 4
110 R . R RARJGEEVF I TEA B b, TG, Wi, &SRE. ARSI RER L.

3.1. REMNBEYE

RJg 6 ABEVIR, 24t ER G BCVA/ARRT BCVA) RN 1.39 + 0.28 (1.00~2.50), A HERE(RE
UCVA/ARHI BCVA)N 1.30 + 0.24 (0.75~2.00). FAERSG 6 AREVIN, &#F UCVA (logMAR). BCVA
(logMAR). SE BJEARAT RN REE G 1) KRG 6 HEEVIH, 90.91%KE ¥ UCVA 183 1.0 5(LL |,
100%) % UCVA 153 0.8 5L (& 1). 100%[ ARG UCVA BARAT BCVA # Hhik 21 [F &2 LA L,
Horh 44.55%1) 53 AR JG UCVA BRET BCVA #25 11T, 35.45%1 8 # RJ5 UCVA 8T BCVA $#275 2
ITEEZ (1 2). 45.46% 1 EFH ARG BCVA BORFTEF 117, 46.36% M) EH BTS2 7T8E £ (1 3).

Table 1. Comparison of visual acuity between preoperative and 6 months follow up after surgery

#* 1. RETRARE 6 AEEMALR

Parameters n Preoperative 6 months follow up t P
UCVA (logMAR) 110 1.49£0.31 —0.04 £ 0.06 50.47 <0.001
BCVA (logMAR) 110 0.07 = 0.08 —0.06 + 0.06 14.62 <0.001

SE,D 110 —11.21+3.40 —0.04 +£3.40 33.26 <0.001

3.2. ATHUMMEARRE

ARG 6 BV, W IE SE 552hrHrIE SE BB 4 s, 68.18% K1 EFH ARG 6 I SE 4
HifE+0.50 D 2 [8], 93.81%) &4 SE A #E+1.00 D 2 [0(E 5). RJg 1 KERJG 6 HE# SE 4374 0.30
+£1.02 f1-0.05+ 0.92 D, HZERAF G2 NP <0.01). BERE 1 KEARE 6 ABE1;A SE 2Lk
BEPRRA(E 6).
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Figure 1. The cumulative percentage of different visual acuity between postoperative UCVA and preoperative BCVA at the
6-month follow-up
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Figure 2. The percentage of the difference between postoperative UCVA and preoperative BCVA at the 6 months follow-up
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Figure 3. The percentage of the difference between postoperative BCVA and preoperative BCVA at the 6 months follow-up
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Figure 4. SE attempted vs. achieved 6 months after surgery
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Figure 5. Distribution of postoperative SE at the 6 months follow-up
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Figure 6. Stability of SE up to 6 months (n = 110 eyes)
6. Rf5 6 HiElE# SE WRBEM. (=110 )

3.3. RE

SR AT B 5 IR Y TE IR TG N, U7 R G ALRR 3R w5 R IR S ROE kAR,
AR WE 7 B, RJE 1A 1OP BARHTE, K5 1 BJEE#H 1OP AT MM, e G IRFERE,
RJ5 6 H 1I0P 5ARFIHHZE TS24 (P = 0.55).

3.4. ARAKMERER

AT A 5 BE V5 18] i A 58 T I N B RS IR hOE A, A i 8 . RJa 1R
R ECD ML B R %09 2.59%, ARJG 6 HEARN ECD ML E K% N 4.18%, HAJE 1 K ECD AL E
KEN 1.63%. RJF 6 7 BCD SARFAILLZE 54 4658 3P < 0.001), {HAF | REAE 6 H ECD %
SIS E (P = 0.087).
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Figure 7. Preoperative and postoperative changes in IOP distribution of patients (n = 110 eyes)
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Figure 8. Preoperative and postoperative changes in ECD distribution of patients (n = 110 eyes)

E 8. BEARFFIASG ECD BUSHIE R (=110 iR)

35. #5

BERE 1 RE 6 AN vault BB 9 Fros. H 68 HHER(61.82%) T AJE 1 KEEVIH vault 78
250 um % 750 pm 2 [A], 12 HER(10.91%) vault /NF 250 pm, 30 HHER(27.27%) vault KT 750 pm. W17
2 Fiaw, BEA S5 i (8] 28 4k - Bl 17 B[R] 2 vault (92 5 B A G052 (P < 0.001), K5 1 REARJG 6 H vault
FRIRRE T 4333 pm,  ZE R HA SR (P < 0.001).
4. i1ig

BEE T AR MW K, e A VA A FRAS BN 50E,  DR b 18 0 i ' T AR 38 Bt et B 45 P 44K it it
RNAT =M 8 . T m B NEE, AR 6 T ARGHE AL R IEA IR, A Rets 58 kb3
MATHI TR, I HLd B U0 A AT e 2 51 S [ 4 A IR A8 IR R A i ka3, PRI ICL RN AR G i B
RN — PR 3. AWF A sh M EE ICL ARJG M. BRI FME N R g s s . Bt rAsiL,
R ICL ARG RIS E M Szt AN Im PR VG 7 SR S BEAR AR LU S AR D328 S 5 A 1) Pt «
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Figure 9. Postoperative changes in vault distribution of patients (n = 110 eyes)

B 9. BEARG vault TUAHIERM =110 R)

Table 2. Repeated measures analysis of variance of the vault at each time point after ICL/TICL V4c implantation (n = 110 eyes)

#2 2. ICL/TICL V4c AR FERE R vault EEMEHFZE S (n =110 R)

Correlation with

Parameters 1 day 3 days 1 week 1 months 3 months 6months o (P values)®

600.35 + 615.39 + 606.94 £ 593.60 £ 571.94 £ 557.02

vault (um) 298.17 313.52 306.12 285.51 281.65 261.32 <0.001
Pvalue® Ref. 0.097 0.539 0.507 0.009 <0.001
Ref. 0.149 0.005 <0.001 <0.001
Ref. 0.023 <0.001 <0.001
Ref. <0.001 <0.001
Ref. 0.006

Ref. reference mean value. "ANOVA with repeated measures, significant P values of the repeated factor “time”. *Significant
P values of the comparisons between the mean values with respect to the reference time, using the post hoc LSD test.

AW T BTG 2 ICL/TICL Ve FEARJGZ 6 AN H B, BE L2 AMEIRECN 1.39 +0.28 (1.00~2.50),
AT 1.30 £ 0.24 (0.75~2.00), ¥I7E 1.0 BA_F, 53X 5[5 Py 40 Ji5 58 51 4 (1 B8 U7 45 SR A4 [5] [6] [7]-
KU, REHE1RERGEE 6 MHMBYH, &35 UCVA. BCVA. SE BBRRTF 2] B E T
RFEfaE, HEAREZE 6 NHAR 90.91%1) ¥ UCVA X3 1.0 5L F, 44.55%H1 534 KRG UCVA BARHT
BCVA #2155 117, 35.45%[1) 84 R J5 UCVA 5 AR HI BCVA #2175 2 T EUE £, AR J§ BCVA 8 AT BCVA
WA T, 45.46%IF) B E ARG BCVA BEARRIRTE 117, 46.36%MBER AT 2 478 E £ . £ Yang
ZEN[6IIBE U, 7E ICL Vac fFEARIGEE 4 SR BEVI R 83%ME#H ARG UCVA IEE] 1.0 L LLE, 67%H
BHEARSE UCVA BURHT BCVA #5117, 27%HEFH ARG UCVA BORHT BCVA #2752 17 &L E. B8]
ICL Véc fHEAARAMMUIE R WIS B s i &, I Rt asta e — N RIFMSEACR, BA %4
PEFE 201 o AHF FE AR 7R ICL/TICL Vae AR BA B IF I BE AR VT AR 28 6 4~ H I, 68.18%
(134 SE 43 AifE+0.50 D Z[], 93.81%[1 3 SE /0 #ifE«1.00 D 2 [Al. BEARARE 1 KR5AKE 6 AE#H
SE [ ZR AA G AR 030+ 1.02 [F2-0.05 £ 0.92, HIXANEREK T FEEIRAK AT 2 AT, 78
A R H A R M o TR — LK A AF 72 AR R IE SE ICL/TICL Vdce HEANARA S5 838 AL 1 (L TE it

DOI: 10.12677/hjo.2022.112024 173 MR A}~


https://doi.org/10.12677/hjo.2022.112024

JEXR,  HeR

A R B AR e R [5] [6].

JS ICL/TICL Véc T AR BRI T+ 835 B0 i &, FFAE 2 P77 A — &€ B RIE, {2 ICL/TICL
Vice AR JGIRRE BERARGE I RIERLE, il ASCC. AR5 i HR A A B8 P9 Rz 40 B 45475 25 8] -
Montés-Mic6d % [3]7E — i Bl B SR $E Y MR T 250 pm 2B IR S5 1 P B B R, fi i T 750
pn 233G A A L AL BELY 068 25 0 R 75 IR IR XU, 2 U B i 7E 250 pm 28 750 pm [A] o ASHF 754
FEME T EEARE 6 NH IOP. ECD. vault AL #aH, DL IFRIAE I R AR -

TEARWFFEH, B3 ICL/TICL Vac FN AR KA J5 HR B 76 IEH O B A, BT 18 JoHE FLRH W .
RO BT IR & F RORE R A2 o RJE IR S — LR ICL/TICL Véce M A JG e %0 i ) J5E, 9 7 Bl 1k ICL
TN AR VA 5 1 i FL B PR Ry HR R, ICL RS Wit — B AE 5 o ICL Ve BN T RARTE BT BN
ZHTHIRRCAAR LR 1AL T 62 X AN AN BINFLAE, ISR n—A> 0.36 mm [y gL, XFpB v AR
T K E a8 T ARATUL YR B A R R, R TR R A E . RIGET R
PR 2 FHOR G T3 S IR 0 E 2R N, 38 s P B e IR i PR v s e e i T AR R PR
JE[9]. Almalki % A[10]HI8F 70K, ICL Vic HEARARIG 39.7%M 83 i 10 5 R Ak B S HASE 1
RIRE—1 T, 37.9%M BFHEARG 2~4 J& A RIS E RE IR 25 /K P BUR IG &, 10.3%EFH ARG
F IR TR mE R S EUE AL S8 I8 4% B E ARG 5 A RE S EGRIRE . AHE T
HEARJE 1 ANIRER ST s, R EErREDAELBER RS, ZENARE D> &E
BRIk TR N AR T R R BT v B S - m IR R R R A, ABFFCAERN ICL BRA T
FENHTAE RS SR R FARTT R, BT R I AT R 7 ML 7 FARGAAE, RNt AR gz 1
A — IR R R 7]

AWFFEH, ICL/TICL Vac ARG 1 K3 ECD Jy 2720.35 + 387.58 cell/mm?, 5AH#] ECD # Lt
FERFN2.59%, ZEFBAEGHE (P < 0.001). ICL/TICL Vic EAARJG 6 H I ¥ ECD N 2676.08
+306.04 cel/mm®, SRR ECD MItL ELE N 4.18%, S5ARJF 1 K ECD #HEHLEREN 1.63%, A 1
K ECD MHELZ 5 WA gt 55 (P =0.087). KEMFERI[6] [8][11], AJ5 ECD fEFHISHHE N4,
HE R T PR M EE R ECD MKERIL, TEX—M B2 )G ECD ML B TP, ZEE
B ECD FZ St T IR AR BRER o 3R 5 A T M 45 3 — 8. AR b KR i Bl 7 390 ] (1 A 00 31 £ i 7K
i SRR SRAREE S I R I R A

AW, HEEEKT 250 um 20 ASCC RIS, 1T 750 pm 238 npA A . i FLBH A
R 20 B R 0 AR, DR e A A AR HE R 7E 250 um & 750 pm [8][3]. FEAHFEH, 55 Fl Bl
FHHTE ICL/TICL Vac ARG ARG 1 K35 F 4 vault 24 600.35 +298.17 pm, A5 3 KB&H EFHZE 615.39
+313.52 um, EAJG 6 H 2 TR E 557.02 +261.31 pm. F 68 HHR(61.82%) T ARJ5 1 KEEVTI vault
££ 250 pm % 750 pm 22 8], BARAL T FRARIR Z5(250 pm~750 pm). X5 E A AMIF A RUR 45 AR L2] [12]
[13]. Cao ZEA[13]MIFAFEN], ICL Vac ARG 1| HERJG 6 H, F it ma 2 r#aA(558.5 +
267.4 um TPEZE 499.7 +244.3 um). [FEES—T0% ICL Vac AR JGFEV & 7 S KR 7o s R B0,
) 5 AT b e E AL 400 + 180 pm R ZE 355 + 160 um (P < 0.001), T4 5 fEEH 7 - F1yrh it
RS (7 RIS A 348 + 150 pm, P = 0.07) [2]. ASHFFWINIA G B E LRI, R 6
MHRHERASE | REEIEE K, HAZISHE TGS, HTREED, REF U RKA R
AraEtt.
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