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Abstract

¢ AIM. To analyze changes in the anterior chamber angle
structure in patients with implantable collamer lens with
central-port (ICL V4c) implantation, and to investigate
their associations with preoperative anterior segment
anatomical parameters.

e METHODS.: Retrospective case study. Patients with
myopia or myopia combined with astigmatism who
underwent ICL V4c implantation in the Refractive Surgery
Center of the Department of Ophthalmology, the 2™
Affiliated Hospital of Harbin Medical University between
July 2024 and November 2024 were recruited. Preoperative
and postoperative uncorrected visual acuity, best -
corrected visual acuity, intraocular pressure, anterior
chamber angle (ACA) , white-to-white distance (WTW) ,
anterior chamber depth (ACD), angle to angle distance
(ATA), horizontal sulcus - to - sulcus distance ( HSTS),
vertical sulcus-to-sulcus distance (VSTS) ,crystalline lens
rise (CLR), pupil diameter (PD), iris thickness at 750 um
from the scleral spur (IT750), maximal iris thickness
(ITM) , iris curvature (I-Curv), and iris cross-sectional
area (| - Area), angle opening distance ( AOD750 ),
thetrabecular-iris angle (TIA750) and the trabecular-iris
space area ( TISA750) in the temporal, nasal, superior,
and inferior directions, as well as the vault at various
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postoperative time points were measured.

e RESULTS: The study involved 40 patients (79 eyes)
with myopia or myopia combined with astigmatism who
underwent ICL V4c implantation ( 10 males and 30
females) with the mean age of 24.73+3.79 y. Compared
with preoperative measurements, at 1 mo
postoperatively, the AOD750, TIA750, and TISA750
parameters at the four angles (temporal, nasal, superior,
and inferior) all showed a significant reduction ( P<0.01).
Statistically significant differences in vault were observed
at postoperative 1d (0.49+0.1), postoperative 1 wk (0.43+
0.14) , and postoperative 1 mo (0.41+0.14) (all P<0.001).
Correlation analysis indicated that the postoperative state
of the anterior chamber angle was jointly influenced by
anterior chamber parameters (ACD, ATA, HSTS VSTS),
iris morphology (|- Area, IT750), pupil size (PD), and
surgical factors ( ICL size, early vault), and that the
combination of influencing factors varied across different
orientations. Regression analysis showed that ACD was
positively correlated with all postoperative anterior
chamber angle parameters ( P< 0.05). IT750 exhibited
negative correlations with the temporal and inferior angles
(P<0.05). I-Area was positively correlated with temporal
AOD750 and TISA750 ( P<0.05), and PD had negative
correlations with temporal TIA750 and nasal AOD750 ( P<
0.05).

e CONCLUSION: Postoperative anterior chamber angle
narrowing is a common phenomenon after ICL Vic
implantation. The degree of change exhibits a significant
correlation with multiple preoperative anterior segment
anatomical parameters. Preoperative comprehensive
assessment of ACD, PD, and IT750 may facilitate the
evaluation of the risk of postoperative angle changes and
the enhancement of surgical safety.

e KEYWORDS: implantable collamer lens with central -
port implantation; anterior chamber angle parameters;
anterior chamber depth; iris thickness; pupil diameter
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F1 MANBERT—RER  (n=79,0%5)
2 il
AR (%) 24.73+3.79
ICL R} (mm) 12.78+0.31
WTW (mm) 11.60+0.33
ACD(mm) 3.22+0.23
ACA(mm) 37.77+4.97
ATA(mm) 11.32+0.42
CRL(mm) 0.44+0.14
STS(mm) 11.84+0.41
VSTS(mm) 12.28+0.46
PD(mm) 3.79+0.89
I-Area(mm) S 1.99+0.31
LRIl 1.94+0.29
7 2.19+0.31
o7 2.17+0.33
I-Curv(mm) ) -0.04£0.15
B -0.03+0.13
T -0.03+0.13
75 -0.02+0.13
IT750( mm) B 0.46+0.07
x| 0.46+0.07
T 0.46+0.07
5] 0.45+0.07
B2 BERESHETRERE AOD750: B IR 750 wm 1Y 5 3 ITM( mm) 540 0.64+0.06
IS T2 TR P 0 B B 5 TTA 750« if A e 3 Ak 48 ) 4% B 0.680.06
23 AOD750 #¢ i 1 B 26 T8 K 1 I 1 TISA750. H Ty 0.66+0.06
AOD750 £ FNILAR 2 5 1) 0T H5E 1) 308 B F R R ) 2% 48
e 1] 0.72+0.06
1 PRI B T AR
K2 MANBEREHEMFRNEAAERELE
S8 A%k VNG R 1d ARJG 1 wk AJF 1 mo X/Z/F P
PRIRFL S [ M(P,s ,P,s) ,LogMAR ] 79 1.3(1.2,1.4) 0.0(-0.1,0.0)" -0.1(-0.1,0.0)>" -0.1(-0.1,0.0)™" 197.86 <0.001
BAERIE I [ M(Py ,P,s) ,LogMAR] 79 0.0(0.0,0.0) -0.1(-0.1,0.0) -7.50 <0.001
HEER (X %S, mm) 79 0.49+ 0.10 0.43+ 0.14° 0.41+ 0.14°° 76.98  <0.001
I (XS, mmHg) 79 15.57+2.45 16.96+ 2.80"  18.47+ 3.87"° 15.11+ 2.30"°°  35.01  <0.001

7 :"P<0.05 vs KA ;"P<0.008 vs RHj;P<0.05 vs RJ5 1 d;"P<0.008 vs RJ5 1 d; “P<0.05 vs RJF 1 wk,

2IMANBEFATEEASHILER SAmMHIL, R
1 mo AOD750,TIA750  TISA750 7E#i . & . F . F U475 ff
M F S B0 R N, 2 R A ST F R L (P<
0.001) , W55 3,

24 RBHERERE 1 mo BEAMERSHHMEXM
Pearson AH ¢ 23 #r 45 R W /R M A ICL R ~F R HE7 ACD,
ACA _HSTS. VSTS ., 3 fil] 1- Area 5 i flll AOD750 . 3 fil]
TIA750 il TISA750 ¥ 5 IEAH & (P<0.05) ,CLR . PD 3
] 11750 5350 AOD750 il TIA750 B TISA750 45
A (P<0.05) ; #8 A ICL R~} AR ACD,ACA  ATA |
HSTS \VSTS £l I-Area 5 841 AOD750  £54] TIA750 5
il TISA750 2752 IEAH ¥ (P<0.05) ,PD &0 1T750 5 &1
AOD750 & ] TIA750, & fil] TISA750 ¥ & i A1 5% (P <
0.05) ,CLR 58l AOD750 & A5 (P<0.05) ;48 A ICL
s, R AT ACD 5 F 5 AOD750, F J5 TIA750, F J7
TISA750 ¥ 2 IE#H K (P <0.05), F J7 IT750 5 F )7
AOD750 . F 75 TIA750, F J7 TISA750 ¥ & 1 41 % (P <

0.05) ; ATA \HSTS ,VSTS, R J5 I-Area 5 F 75 AOD750 Fi
FJ5 TISA750 £ 1E4H54(P<0.05) ,PD 5 FJ5 AOD750 #i
7 TISA750 5 7 #H % ( P<0.05) ; /5 A ICL R sf A Hif
ACD . VSTS 5 -7 AOD750 ., =75 TIA750 . |75 TISA750 ¥4
SEIFE A X (P<0.05), HSTS 5 | 77 AOD750 #1 b 77
TISA750 FIEAH K (P<0.05) , RJF#EE, 175 11750 5 |
J7 AOD750 Fl | J7 TISA750 & i #H & (P<0.05), WL
F4-7, MMES BRI, RIS 5 A R 52 2010 by 25 1)
(ACD,ATA,HSTS, VSTS) U B 25 (1-Avea, IT750) | [iif
FLR/ANPD) TR E (ICL R~F R Ht ) iy 6 5
Ml , HASTR] 7 37 0 5 R 3R 203 FETE 25 57

25 RFIBHMAEEAFUERASHEMM S TELER
RS ZIoeZE A5 A BURHT ACD I 1T750 Xf
ARJGHAMN AOD750 FH | TIA750 3 TISA750 3145 5% Wi
(P<0.05), il T- Area X A J5 i ] AOD750 F1 i fill
TISA750 £ 540 ( P<0.05) ,PD *f A J5 il TIA750 £ 5% il
( P<0.05) ; RATACDXI R J5 £ AOD750 | &MU TIA750 |
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R3 MANEEFARBEERASHLER (n=79,X£S mm)
e y N AJ5 1 mo t P
AOD750 = 0.72+0.21 0.34+0.13 15.580 <0.001
Sl 0.65+0.20 0.32+0.12 15.249 <0.001
T 0.65+0.16 0.36+0.10 14.337 <0.001
Lo 0.6420.18 0.30+0.10 16.774 <0.001
TIA750 ] 38.70+7.12 21.61+7.03 16.726 <0.001
2 36.25+7.09 17.23+6.01 23.937 <0.001
T 35.58+6.45 22.64£5.66 15.064 <0.001
1] 35.74£6.40 18.99+5.97 19.018 <0.001
TISA750 ) 0.33+0.11 0.16+0.06 14.913 <0.001
=¥ 0.30+£0.10 0.14+0.06 14.371 <0.001
T 0.30+0.08 0.1620.05 13.970 <0.001
i) 0.29+0.09 0.13+0.04 14.454 <0.001
R4 AREEIRSAE 1 mo BNEASHNELESTER
fob i AOD750 i TIA750 i TISA750
r P r P r P
AR -0.144 0.205 -0.169 0.136 -0.121 0.289
ICL R~f 0.271 0.016 0.287 0.010 0.295 0.008
WTW 0.025 0.830 0.041 0.722 0.078 0.495
ACD 0.440 <0.01 0.382 0.001 0.500 <0.01
ACA 0.285 0.011 0.245 0.030 0.303 0.007
ATA 0.097 0.394 0.086 0.451 0.170 0.135
CLR -0.376 0.001 -0.361 0.001 -0.363 0.001
HSTS 0.269 0.017 0.263 0.019 0.307 0.006
VSTS 0.249 0.027 0.263 0.019 0.264 0.019
PD -0.371 0.001 -0.377 0.001 -0.355 0.001
A I-Area 0.285 0.011 0.269 0.016 0.314 0.005
I-Curv -0.164 0.149 -0.139 0.221 -0.218 0.053
IT750 -0.381 0.001 -0.372 0.001 -0.389 <0.01
IT™M -0.141 0.216 -0.142 0.212 -0.117 0.306
Hemg AR 1d -0.052 0.650 -0.078 0.496 -0.024 0.833
ARJG 1 wk -0.036 0.756 -0.06 0.600 0.001 0.992
AJ5 1 mo 0.019 0.867 -0.009 0.939 0.056 0.625
x5 AEEIRSAE1 mo ENEASHNBELESTER
o 4l AOD750 £l TIA750 E5{lll TISA750
r P r P r P
AR -0.065 0.567 -0.041 0.718 -0.069 0.548
ICL R~f 0.271 0.016 0.289 0.01 0.293 0.009
WTW 0.155 0.172 0.193 0.089 0.187 0.098
ACD 0.488 <0.01 0.458 <0.01 0.513 <0.01
ACA 0.245 0.030 0.232 0.040 0.230 0.041
ATA 0.225 0.046 0.24 0.033 0.265 0.018
CLR -0.233 0.039 -0.194 0.087 -0.206 0.068
HSTS 0.301 0.007 0.305 0.006 0.313 0.005
VSTS 0.297 0.008 0.301 0.007 0.300 0.007
PD -0.331 0.003 -0.303 0.007 -0.312 0.005
B I-Area 0.295 0.008 0.277 0.013 0.288 0.010
I-Curv -0.206 0.068 -0.194 0.087 -0.205 0.070
IT750 -0.284 0.011 -0.283 0.012 -0.293 0.009
ITM -0.200 0.077 -0.207 0.068 -0.214 0.058
i ARJg1d -0.027 0.813 -0.076 0.505 -0.026 0.821
ARJF 1 wk 0.056 0.624 -0.004 0.975 0.079 0.486
AJ5 1 mo 0.083 0.468 0.038 0.742 0.102 0.372
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®6 AREERSRE1 mo THEASHMEXESNER

_ T AOD750 N7 TIA750 TJ5 TISA750
Ei=L7D
r P r P r P
AR -0.169 0.136 -0.137 0.229 -0.151 0.184
ICL R~F 0.319 0.004 0.255 0.023 0.316 0.005
WTW 0.183 0.106 0.092 0.418 0.227 0.044
ACD 0.498 <0.01 0.410 <0.01 0.529 <0.01
ACA 0.139 0.223 0.091 0.425 0.156 0.171
ATA 0.248 0.028 0.193 0.089 0.283 0.011
CLR -0.193 0.089 -0.141 0.215 -0.204 0.072
HSTS 0.279 0.013 0.203 0.073 0.313 0.005
VSTS 0.260 0.021 0.196 0.084 0.291 0.009
PD -0.241 0.033 -0.196 0.083 -0.257 0.022
T I-Area 0.245 0.030 0.175 0.122 0.287 0.010
I-Curv -0.076 0.504 -0.087 0.447 -0.051 0.657
IT750 -0.353 0.001 -0.319 0.004 -0.340 0.002
IT™ 0.013 0.908 0.027 0.814 -0.021 0.855
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AJF 1 mo -0.189 0.094 -0.186 0.101 -0.196 0.083
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PR A D S8 A J¢] t P
LA AOD750 ACD 0.303 2.933 0.004
IT750 -0.323 -3.267 0.002
1-Area 0.211 2.088 0.040
) TIA750 ACD 0.266 2.582 0.012
IT750 -0.238 -2.269 0.026
PD -0.229 -2.160 0.034
) TISA750 ACD 0.362 3.656 <0.01
IT750 -0.318 -3.364 0.001
I-Area 0.222 2.304 0.024
x| AOD750 ACD 0.430 4.264 <0.01
PD -0.215 -2.131 0.036
L TIA750 ACD 0.458 4.527 <0.01
| TISA750 ACD 0.513 5.251 <0.01
o7 AOD750 ACD 0.452 4.728 <0.01
IT750 -0.279 -2.921 0.005
Tor TIA750 ACD 0.367 3.606 0.001
1T750 -0.259 -2.538 0.013
iVl TISA750 ACD 0.487 5.178 <0.01
IT750 -0.260 -2.763 0.007
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oy TIA750 ACD 0.311 2.868 0.005
;7 TISA750 ACD 0.346 3.234 0.002
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