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Abstract

e AIM: To analyze the quantitative changes of anterior
segment by Pentacam anterior segment system and to
evaluate the safety and effectiveness after implantable
collamer lens (ICL) implantation for high myopia.

e METHODS: Twenty - one patients with 39 eyes were
implanted ICL in our hospital from September 2011 to
February 2013. The follow - up was 6 ~ 12mo. Central
anterior chamber depth ( ACD), anterior chamber angle
(ACA) , anterior chamber volume (ACV) were measured
by Pentacam preoperatively, 1wk, 1
postoperatively. The distance between crystal lens and
IOL (ICL - vault) were measured at 1wk, 1 and 6mo
postoperatively. Preoperative uncollected visual activity
(pre - UCVA), best corrected visual acuity ( BCVA),
postoperative uncorrected visual acuity (post-UCVA) and

and 6mo

intraocular pressure (I0P) were recorded. The paired t-
test was used to access the data preoperatively and
postoperatively in the statistical way by using SPSS 18.0
statistical software.

e RESULTS: Preoperatively, at 1wk, 1 and 6mo
postoperatively, ACD were 3.27+0.22, 3.02+0.33, 2.98+
0.31, and 2.98+0.32mm. ACA were (40.39+5.40)°, (26.

70+4.47)°, (26.96+4.48)°, and (26.95+4.45)°. ACV were
207.74+25.43, 122.87+17.58, 128.05+£17. 84, and 128. 64+
17. 50mm?®, respectively. There statistically
significant  differences between preoperative and
postoperative data in ACD, ACA, ACV (P<0.05). The
distances between crystal lens and IOL (ICL-vault) were
0.49+0.13, 0.46+0.13, and 0.46+0.14 at 1wk, 1 and 6mo
postoperatively. There were statistically significant
difference between 1wk and the others ( P<0.05). There
were statistically significant different between the
preoperative BCVA and postoperative BCVA ( P<0. 05).
There was no contact between IOL and the crystal len.

were

The anterior chamber angle was all open. There were no
serious complications such as cataract, glaucoma, cystoid
macular edema, retinal detachment, etc.

e CONCLUSION: ACD, ACA, ACV by Pentacam anterior
segment system are found to be decreased after the
operation, but there is still a relative safe distance
between IOL and the crystal len. ICL implantation is a
safe, efficacy method in correcting high myopia, but the
long-term effects will require further observation.
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B A« 38 5 IR AT 425575 50 BT I ( Pentacam ) 32t 46 73 47 /&1 B
PR FAT ICL ML AR T ARATE IR TSR AR, 745 F
RB @b ARk,

ik R TR BE 2011-09/2013-02 55 FE T ALIR AT ICL A A
FARB A 21 5139 IR, RJ5HETT 6 ~ 12mo, iE L Pentacam
A3 ARG ; RJS 1wk ;1 ,6mo F R 92 [T B3R EE (ACD) |
HI G5 A (ACA) AT B FL(ACY) 5 iE st AR 1wk;1,6mo
i) 1CL /5 (ICL-vault) 5 i SR ARTT#RHR A 7 (pre—UCVA) |
FAERFIEM 1 (BCVA) ARG IR P T (post—UCVA) DL K&
AREAE . 8 SPSS18. 0 itk 4 b 45 i da b , A HT A
Ji B PEORES SR T X ¢ K36 AT G2 0

ZEE . RAT; ARJE 1wk 1,6mo A ACD 43 51 J2& 3. 27 +0. 22,
3.02+0.33,2.98+0.31,2.98+0. 32mm, ACA 43712 (40.39+
5.40)°,(26.70+4.47)°,(26.96+4.48)°,(26.95+4.45) °,
ACV 43311 207. 74 £25. 43 ,122. 87 +17. 58 ,128. 05+ 17. 84,
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128.64+17.50mm *, ARJ5 Iwk;1,6mo FIHEE 43 5JE 0. 49+
0.13,0.46=0. 13,0.46+0. 14mm, RF15AKJG 3 A [H 0B
) ACD,ACA,ACV BB AH L, A E G4 22 5 (P<
0.05) s RJi 1wk HEm 5 ARG 1,6mo HEE A L, WAFES
P22 5% (P<0.05) ., BCVA FARRFIG L, INMETE ST
2FEF (P<0.05), ICL 5% B SRR B A AT far £z fish, 1%
FHLRE A, R A R IANRE FLIR  HrE
FEAK B A R B S5 I R E

50 A MR AT Y 25 /AT A ( Pentacam ) 73 B & B ICL R
JEHT AR, D5 AR 78 i B A5 BRAR /N AR T iRk 5 3%
B SRR 2 [RTHAE ZE 4 A (R B, ICL AB A AR IR YT (= B3
PRHR 22 4 AT AR BT 30A et — 20 WA

XA :E%ﬂﬁﬁ%%ﬁiﬁﬁﬂiﬂlqﬁﬁi;Pentacam AR A
L F T T A
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A e G TF AR TR P i 6T A2 H B H A IE
JEEAIEPRT ARk, BARMED T A IR L F R
R, BB 2 B HF AR I U5 5 52 2 M R
JE R AR TR A BT S 2 SR BRI, R TR L £
FC A 96, S R RO S A R X R TF AR RIEARE A
WA SRR 5 B 89 A T IR AR (implantable collamer
lens, ICL) ARG IF &, (H 5 IGI7 A T 8 2 A %
B EANURBIRA R A 0 S s T BLREOR B H & iR A
BT ThAE 2 AR v R AT R 20 1 ST L I AU
W RN TS . HAT, ICL A AR 1F 76 4 T 578 B T
FEAES . ASRBIEZEXF 21 f51] 39 HR w5 E ST AR R 3 S ICL
FH AR {8 Pentacam HR Fif 15 42 5% 43 A A #E A 7 Bl 7 W52,
S ) v U AR S TCL A AR BT S IR AT R A2
B AE A IVPAG TR 0 2 R 2kt
1 X &MFE
1.1 3% EHL 2011-09/2013-02 75 47 FH 2 /R IR R EE B
T ICL M A AR B 21 61 39 AR, Horp 5 10 41 20 R, &
11151 19 MR ;4F 8% 18 ~31 (PP 22.54+5.69) %, AHifx
HEBFIEMS10.3 ~1.0,HH1<0.6 # 7 (18% ),0.6 ~0.8
H20HR(51%),=1.0 F 12 R (31% ) , RETITH-6.00 ~
—21.00( F-#7-10.34+4.08) D, HOE(-1.00 ~0) D, 44 A
JeHEBR AR U . YIRS FE 2 1a U E 1a NAEfL <0.50D;
R GE -6.00 ~ —21. 00D, #t-1. 00 ~ —0D, 4F i#
20 ~35 % s AT N B A 11502 500 4>/ mm? 7K SF TR 2R
AN E 42 ( white to white) =10. 9mm, Hi 57 K & (anterior
chamber depth, ACD) =2. 8mm , i B} [ fL B 12 <6. Omm,
P T, IR R IE S (10 ~21mmHg) ;583 X B sl AR 55
oA I fl B S BB 32 B ANETAE , A R IR R IR
55 R HERR T B T OGIR IRAMY B AR A 0 IR g Bt
A T ) R R
1.2 ik RETH PG A G IR AL 7 S A A0 IE R A | i
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356 R/ FLIS O IR R | A B PN B A 1140 K 4R
IS (white to white, I XT ) 28 ; W ] Pentacam HR B}
A A BT A R T SR 5 IR (ACD) |, HE B A
(anterior chamber angle, ACA) , Fi] 5 & FX ( anterior chamber
volume , ACV) ; FB AR AT 1 ~ 2wk 4T 0OE o I8 AR 361 [
A, AR 24 90° , AT HL 2:00 B 10:00 {37 ; R Fj 3d JFHE 44
ThuA: RIR 2K IR, ARHRJR &0 5 B A HUE, o7
HEWIE (R H 6:00 ), HI i ARG (R 4ER) ,
BT 3. Omm FERA A BEY] 1, HEDEERAE A TR AR AT
B RN T ARAR G2 I I N TR AR R 20 AT
st PR AR DU A 3 ZE A B TR YA Y i ICL R v o7 B, o iy
AR NS5, i D PR AR L BEB 25 400 , 4 i A er B 10 11
FEROUS , vp IR P IS B I8 2 4, v AP T RO AT
Pro FARGERIGH TR EZ5Y) bud 2 M E IR 25K,
ARIGBET 6 ~ 12mo, W F Pentacam HR R 5 4> 5t 0 A {3000 &
AJ5F 1wk;1,6mo B ACD ACA ,ACV ICL #t7 (ICL-vault,
ICL 24 X 5 2 1 I 2] it IR ET 2R 18 ) S8 240 AR fil IR
JE -0 R S ( CT-80A , TOPCON) M AR J5 1d;1wk;1,3,
12mo IR T ;iE R ARG 1d;1wk;1,3,12mo #RIRHL J1; R J5
3,6,12mo 17 b7 B M 20T 8 MM IR AT 15 1% O

Gt #or M . F AR AT A S Y R G252 kit
i, W SPSS 18.0 Se it 24 8, T R0 5 %k b FH BC
Xt ¢ KW HEAT 00T, DL P<0.05 N ESAH G FE X,
2R
2.1 RETR ARG Pentacam 8 &EZE R ACD ACA ACV
FIARRTNEE S ARG 3 DNAFIR B EA L, 22 5 77 7E
GiitE i L (P<0.05) ; RJF 1wk #EE 5 ARJE 1,6mo (13
M2 T MG # B L (P<0.05), ACD, ACA,
ACV ,ICL-vault BARJG 1,6mo HYZE B ATELEGE 2725
F(P>0.05), L% 1,
2.2 ICLARBIEARFRE 7 53lid AT, RJ5 1d; 1wk;
1, 3,12mo MR EAE , RATHRE 9 ~20(SF1 2+2. 68) mmHg,
ARJG 1d HRFES AR ATHR AL L, 25 A7 78 8 3 1 22 5% (P<
0.05) ; RJ& Twk;1,3,12mo HR &5 A A AH H U 35 R 7778
Gt ER(P>0.05) , LK 2,
2.3 FARBEMAREBERKRSES AT, K5 1d;1wk; 1,3,
12mo #7715 &0 WL 3, AR I J5e A8 7 1 40 7 % BU(E ( Log
BCVR) (-2 0. 13+0. 13, AR5 5 455 1E 00 1 %8l
(Log BCVR) 4 0.07+0. 11, ARJF 3 ~ 12mo #EHRHL 7817
Fase . AR EAEET IE AL AR J5 57 1590 % BUE 1T H
OG22 5 (P<0.05) .
2ABRERELSER A, ARG 3,6,12mo 175 A HK
L RET R 2 BB E /NERA DR ARTE, RFX 2
B R AR W WA, 1 R R AR W R
Ui ARG A R R A YR WA R AR,
2.5 BEITRMERE 39 IR A ICL, Hirf A 1
RS 0T 5y 3 € M 5 W ., LA MR BT IR 25 4 B B4,
RJGBEVT 12mo, A & AE SRR Bk 7 OGHR IR Py 28 B
R 58 5 25 5 R
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xX=xs

Fisf (1] ACD(mm) ACA(°) ACV(mm *) ICL-vault( mm)
AR 3.27+0.22 40.39+5.40 207.74+25.43 -

AJGF 1wk 3.02+0.33" 26.70+4.47° 122.87+17.58" 0.49+0.13
AJF 1mo 2.98+0.31" 26.96+4.48" 128.05+17. 84" 0.46+0.13¢
AJF 6mo 2.98+0.32° 26.95+4.45° 128.64+17.50° 0.46+0. 14°

“P<0.05 vs RFE[;°P<0.05 vs RJF 1wk,

2 FAUBREEREFHEREE mmHg

P[] n TR R 31 [
p NG 39 15.22+2. 68 9~20
ARJ5 1d 39 18.26+2.54" 13 ~28
RJG 1wk 39 15.34+2.75 10 ~23
AJF 1mo 39 15.35+2.73 9 ~20
RJG 3mo 39 15.27+2.34 9~19

RJG 12mo 39 15.31£2.17 8 ~20

“P<0.05 vs AHi,

*x3 FAWEMNER R
i) n  <0.1 0.1~<0.4 0.4~0.8 =0.8
ARETCRIRIL) 39 31 8 0 0
Rar(FEMm ) 39 0 5 25 9
ARJF 1d 39 0 10 24 5
ARJG 1wk 39 0 7 23 9
ARJG 1mo 39 0 4 19 16
RJG 3mo 39 0 3 18 18
AJF 12mo 39 0 3 18 18

3 iTig

Ji B BN T i BRAA AR A AR A g R PN T 6 AR B —
B AR Z A N T KRB EE I AT AT % TF AR AR
PR T AIRTT BR80T F R A IE v L i AR
FET A0 R T S B HLA R I A T 1 R R X T
£ Pentacam HR A7 42 5 /3 M A2 Oculus 28 w4 72
AL Scheimpflug $5 15 it BE A 6 Al 1 HR FHHR A5 0 BT R ¢
DA 475nm (19 85 €0 Z A% A8 O G, SR H 360° JiE 5%
BRI R S AT IR AT 3, 2 M M SRR R
JLSF D 543 87 25000 A 15 BE A, DA A5 21 R A5 97 K =
BE, XF A ET B SR R R AT B[R] A
Pentacam R 40 ELA LMk KA it 0] 46, 2 i B 152

ICL FARE FIRATH F AR, i1 Pentacam HR A 45
SR 1CL AR JF R AT S50 A8 10, o7 SEF AR R R
HIP AR (AL IEAG . AR SCRE AR 255 W - AR AT Y Al 5 TR
FE(ACD) K 3.27+0. 22mm, K Ji 1wk;1,6mo [RTFIRE
4351k 3.0240.33,2.98+0.31,2.98+0. 32mm, BH ARG
T D R BE B S ek /D, {H v S i 5 TR B S 350800 2 9%,
TR AR RF 5T 25 5 (v S s R S B 2 5% )
AR T 5 B 05 25000 F 9% 45 SR (AT By IR B O ¥ b 4
13% ) . ARHIHI; B (ACA ) F-HI{E A (40. 39+5.40)°, R
J5 Imo, ACA W F-YI{E HJ (26.96+4.48) °, ACA VI
L2y 34.6% , KR Shaffer 739, KT 30° 458 i i ,20° K
HREAS )55 1, 10° R B BE 45 53 . Abela—Formanck %67 (1)

IR EE R ARG 219% 193 bl BE KT 30°,21%
49 B 5 BT 5 £ BE R 21° ~ 30°,41% (14 5 BT 5 £ 5y
11° ~20°,17% A B AR AT 5 F BE /N T 10°, Chun 26 (4
RN 80. 2% 1) £ AR5 1 5 M 96 FE R F 30°, AR
FEH 22% (1 B3 s AR 9 B KT 30°,78% MY R E 5 Ak
21° ~30°, o EH AT /N T 200, KRG B M 4 F i, H
ZE AT Formanck 1 Chun FOBTFST 45 52 18] ,

BT 5 25 BB 4 & Pentacam NIRRT 4 5t 00T {UE A
MILIRE , FBE AR AT I AT P R B2 207. 74£25. 43mm’ , R
JEHT B A B 122, 87 £17. 58mm *, Aij b 25 AR 20k
B 41% , Gonvers 55 HFFEIN A HE8 (ICL 5 &tk ik
PR IEED) KT 0.09mm AL E  FHE KT 0. 15mm
AT 5E 4k A ICL 5 FIRIR 4% fil . T Fernandes %[10:
HIBFSEIA R  HEE /N T 0. 25mm 45 5 77 48 I & Pk P s
HEERT 0.75mm 5 A H OGRS, AR5 h ke
70.27 ~0.74(F14 0. 46+0. 14) mm, 4 F 0. 25mm F1 0.
75mm Z (8], JT DAFEAS AT DL GRE G TCL 15378 WA fl bRAAS 116 422 fi
WK T HCIRA R A A, 5540 11 5 R EE (ACD) (i
P EE(ACA) (R AR (ACY) KR FT 5 ARG 3 DA
B BE (AR LL AR S i 22 B 22 55 (P<0.05)  HE SR
Ja lwk SRS 1,6mo # L W AFFE S 1127 25 5 (P<0.05) ,
MARJG 1,6mo [HIAYZE RN TG4 2% 5+ (P>0.05) . ICL
FARZE IR AT S8R R, HFAR R T A0k
BT BEFAR Imo FIRFT 2R A G TR
SE, AT SIS L B Z W, IR D R 1CL F
AREAH BT E: K% etk , A5 Pentacam X
FARATG R IE AL A UEE, BA & E0rE, 5 e
Pe, ERHE4EC SR UBM WLE ICL A5 HRE AT 1 25 1 28
b, FE5 BN R ICL AR5 B M FF 0 REAIR, 11T 5 TR B A %
FE AR, HIBIF I 45 S AR SO A 45 S 02— 3

AR B R R 5 286 55 5 B R FLBEL YA 4 A TR T
R | SNE RN A5 O, B 5k B R R SR Y
e MR R e 3 DL LR AR R 5 R W T RS 1d 5 1wk 1,
3,12mo MR FEMH WA G 1d B9IRE 5 AR BTHR FEAH L AETE
BEMZE T (P<0.05) , 5 SCHRIRE 45 B3 A — 57"
ARJG 1d BT ) 32 2L R 3 22 2 R A s R ok B8, R
S RR o0 RS IR R B AR S IR R, BRI ICL AR A
AREE ] I RAE 22—, H i 2 A P e S R
VEAS 458 05 do bR AR, AT AR AR B A A 02 T B /K R 1 2
s, R T AR B SRR, LB T AR AR ek
Rz [ A e Ul A 562 TCL A9 3 B L J2 624
] BT HE S 52— A 25 5 VA R A T R T Y 5
JEERE TS AR AN B foh e /N M it R AR SRR T

791



EfRIERIEE 20 F58 F5E F5H
E815:029-82245172 82210956

WWW. ies. net. cn
B8 3{=F5:1J0. 2000@ 163. com

FEAR N B A 28 AR UBIESE v A 1 3] R0 355 1 S

AR /N 0 ZK A B0, FCJEA AT RE B TR

BAEA O, ASRBFFEBEYT 6 ~ 12mo, HFT I JCIF R E N

B T OGHR | o BEAE AR i A0 0 BB 0 A A S I A
AWFFEHFIHT Pentacam HR i 15 42 5 204 SO F AR AR

MR A1 SR T AT, B S B0 AT AR fih 45

Pl it Pentacam HRATY 435 0 A AT LAXE A5 (%

A HR AT SRk AT o R DT, B H B A I R R 5

Horp ARURBTTEBETT 1a, IO 1 oKt B J O A4,

LT R Fp it — 2 K

S Sk

1 AN AR BE 2GR A R BT A AR S 57 BN T IE

AR AR G DLSE B (I PR, rh A2 S g IR 255 2011529

(10) :926-930

2 Aeiki VR IIRUK, SF A AR IR OB A AR B TR IR

MR AJGR 36 i B BT W O O I PR L ¢, rh AR S IR ) 2

2011;29(5) :460-463

3 SRS A AR S D5 BN L SR PR AT IE fe B T A IR A

IR . BB 2009529 (6) 1448-451

4 Kamiya K, Shimizu K, Kawamorita T. Changes in vaulting and the

effect on refraction after phakic posterior chamber intraocular lens

implantation. J Cataract Refract Surg 2009 ;35(9) :1582-1586

5 AT XN AHT, 55 ICL A ARIRYT 5 B A SR 1 0 IR iy

WAL, FEPRIRBR 4 2014514(1) :49-51

6 R, KB, EAAK . UBM BHALULEEA AR KRS b7 BT

792

R ARHTE IR AT TS 1928 1k, AR IR %K 2011547 (9)
815-819

7 Abela — Formanek C, Kruger AJ, Dejaco — Ruhswurm I, et al.

Conioscopic changes after implantation of a posterior chamber lens in
phakic myopic eyes. J Cataract Refract Surg 2001;27(12) :1919-1925

8 Chun YS,Park IK,Lee HI,et al. Iris and trabecular meshwork pigment
changes after posterior chamber phakic intraocular lens implantation. J
Cataract Refract Surg 2006;32(9) ;14521458

9 Gonvers M, Bornet C, Othenin—Girard P. Implantable contact lens for
moderate to high myopia: Relationship of vawlting to cataract formation. J
Cataract Refract Surg 2003;9(5) :918-924

10 Fernandes P, Gonzalez — Meijome JM, Madrid — Costa D, et al.

Implantable eollamer posterior chamber intraocular lenses: a review of
potential complications. J Refract Surg 2011;7(10) :765-776

11 5KS7 IR, R 5, 45, TICL M ARIAYT = R T A IO Ry
RS, FEERIRARRA 2012512(11) :2170-2172

12 Shimizu K, Kamiya K, Igarashi A et al. Early clinical outcomes of
implantation of posterior chamber phakic intraocular lens with a central
hole (Hole ICL) for moderate to high myopia. Br J Ophthalmol 2012 ;96
(3) :409-412

13 Lovisolo CF,Reinstein DZ. Phakic intraocular lens. Surv Ophthalmol
2005;50(6) :549-587

14 Kohnen T,Kasper T,Buhren J,et al. Ten-year follow—up of a ciliary
sulcus — fixated silicone phakic posterior chamber intraocular lens. J

Cataract Refract Surg 2004;30(11) :2431-2434



