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Clinical analysis of secondary surgery after phakic implantable collamer lens implantation
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Abstract Objective To investigate the clinical characteristics, efficacy, and safety of secondary surgery following phakic implantable
collamer lens (ICL) implantation. Methods  This study enrolled 35 patients (37 eyes) with refractive errors who underwent secondary
surgery after ICL or toric phakic ICL (TICL) implantation at Shenyang He’s Eye Hospital Co. Ltd from April 2022 to March 2024. The
interval between primary and secondary surgery was 77.25 + 67.19 days (1-186 d). Patients undergoing secondary surgery for vault
abnormalities were divided into the high- (17 cases, 18 eyes) and low-vault (14 cases, 15 eyes) groups. Thirty eyes from 30 patients who
underwent simple ICL/TICL implantation served as the control group. The following anterior segment parameters were compared among
the groups at initial preoperative assessment:spherical equivalent (SE), horizontal white-to-white corneal diameter (hWTW ), horizontal
sulcus-to-sulcus diameter (hSTS), anterior chamber depth (ACD), anterior chamber volume (ACV), anterior chamber angle (ACA), and
lens thickness (LT). The efficacy and safety of secondary surgery were analyzed based on assessments of the postoperative uncorrected
visual acuity (UCVA),SE, intraocular pressure (IOP), corneal endothelial cell density (ECD),and complications at 1 month after surgery.
Results  Among the 37 eyes (35 patients) while underwent secondary surgery, 18 required repositioning and 19 required lens exchange
(ICL, 14 repositioned and 14 exchanged; TICL,4 repositioned and 5 exchanged). Of the 4 TICL eyes that were repositioned , 3 were due to
residual postoperative astigmatism and 1 was due to haptic displacement into the anterior chamber caused by postoperative ocular trauma.
There were no statistically significant differences in preoperative SE,ACA ,hWTW ,vertical sulcus-to-sulcus diameter (vSTS), or axial

length (AL) among the high-arch-height, low-arch-height (at initial surgery),and control groups (P > 0.05). However, the differences in
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ACD,ACV ,hSTS,hWTW-hSTS, and LT were statistically significant (P < 0.05). Intergroup comparisons revealed that ACD and ACV
were significantly lower in the low-vault group compared with high-vault and control groups (P < 0.05),while LT was significantly higher
in the low-vault group than in the other two groups (P < 0.05). The hSTS in the low-vault group were significantly lower than that in
the control group (P < 0.05),while the hWTW-hSTS was significantly higher than that in the control group (P < 0.05). In patients who
underwent TICL with residual astigmatism due to intraocular lens rotation, astigmatism decreased to =0.75 D = 0.25 D at 1 month after
repositioning, while UCVA (LogMAR) improved from 0.18 + 0.15 to —0.13 + 0.05; these differences in astigmatism and UCVA before and
after surgery were statistically significant (P < 0.001).Compared with the control group, patients who underwent secondary surgery showed
no statistically significant differences in UCVA,SE,IOP,and ECD at 1 month after surgery (P > 0.05). Conclusion Vault abnormali-

ties and residual astigmatism are the primary indications for secondary surgery after ICL implantation. Secondary surgery is both safe and

effective; however, there remains room for further optimization of ICL size selection.

Keywords implantable collamer lens implantation; secondary operation; vault
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Tab. Comparison of baseline characteristics between the high-, low-vault group (before first surgery) and the control group (preoperative)

Control group

High-vault group

Low-vault group

ftem (n=30) (n=18) (n=15) F P
Age (year) 2470 +5.41 2558 +7.11 26.76 + 1.78 2.081 0.135
SE(D) -6.75+1.73 -7.96 £2.73 -7.28 +1.38 1.270 0.297
Kf(D) 43.05 +1.32 43.10 +0.97 43.89 +1.33 3.023 0.057
Ks(D) 4492 +1.18 4457 +1.14 45.05+1.51 0.519 0.598
CCT (pm) 519.40 + 41.03 520.77 +27.82 523.06 +37.76 0.047 0.954
ACD (mm) 3.13+0.23 3.15+0.20 291 +0.11"7 7.539 0.010
ACA (°) 39.94 +5.75 40.35 + 4.98 38.42+4.93 0.567 0.571
ACV (mm®) 191.52 +29.29 183.92 +21.84 163.62 = 18.80"? 6.208 0.004
hWTW (mm) 11.37 £0.34 11.55£0.22 11.31+0.48 1.500 0.233
hSTS (mm) 11.86 +0.44 11.75 £ 0.30 11.50 +0.39” 4.256 0.020
hWTW-hSTS (mm) -0.41+0.29 -0.29£0.17 -0.18 +0.43” 7.655 0.002
vSTS (mm) 12.29 £0.58 12.36 £ 0.37 12.14 £ 0.39 1.247 0.301
AL (mm) 25.84 + 1.07 26.43 + 1.03 26.37 +2.89 0.638 0.533
LT (mm) 3.58 +0.12 3.63+0.42 4.01+0.32"% 1.918 0.002

1) P < 0.05 vs. high-vault group;2) P < 0.05 vs. control group. vSTS, vertical sulcus-to-sulcus diameter; AL, axial length.
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BRI AHACD ACV IR E R T w4 % B2 (P <
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HE 7= 4HhSTS B 1% T X B4, hWTW-hSTS 2. 3% 5
FXF AL (P <0.05), WH#1,

TURORHTER B RO (GIR), RETHOL A

®2 SHEANRHSHEBEEXR. ZRICUTICL MARARF#HB LR (um)
Tab.2 Comparison of postoperative vault between high-vault and low-vault patients after primary and secondary ICL/TICL implantation

(um)
Group Numbers of eyes Vault after first surgery Vault after secondary surgery Vault difference
High-vault group 18 1129 +304 795 + 198 427 + 205
Low-vault group 15 124 +73 459 + 145 331+ 85

A, UBM images showing a high vault and anterior segment after ICL implantation; B, HD-OCT anterior chamber angle mode demonstrating the change in
vault height before and after the second surgery following ICL implantation.
E1 BE#E8EUBMAHD-OCTHK
Fig.1 UBM and HD-OCT images of a high-vault patient

0D Ful
69 dB

A,UBM images showing a low vault and anterior segment after ICL implantation; B, HD-OCT anterior chamber angle mode demonstrating the change in

vault height before and after the second surgery following ICL implantation.
B2 (Rt HEUBMAIHD-OCTHE
Fig.2 UBM and HD-OCT images of a low-vault patient
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-1.92D £ 0.57 D, RJF I HBOEHN-0.75D +0.25D,
FARAG L ZEFAGFE X (P <0.001) s RJ5H
JJUCVA LogMARH10.18 + 0.1542 12 £-0.13 £ 0.05, T
ARATFUCVA A 2E A Geit 75 L (P<0.001) .

24 ZIRFARBERHT

Frf IR FAR B BV AR AR IR TR
KFARH 5 IR 8 E AR5 11 HUCVA (SE.ECD .,
0PI ST it # 3 L (P> 0.05) WL3K3.—
RFAREBEARPFIAREBEIA A A BT IFRE, KRG
PIE AT

£33 ZRFAREASWRAAREFINAUCVA, SE. IOPFIECDILE:
Tab.3 Comparison of UCVA, SE, IOP, and ECD between the secondary surgery group and the control group in postoperative 1

month
Group UCVA (logMAR) SE(D) 10P (mmHg) ECD (cells/mm’)
Secondary surgery -0.08 £0.16 0.24 £0.31 14.74 £3.17 2795 +234
Control -0.91+0.15 0.21+1.39 1632+ 1.34 2 886 +227
t 0.836 0.406 0.236 0.162
P 0.356 0.688 0.447 0.873

3 it
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ol ) e e R AR A R A 98.11% . I3 4, R JE IR A1
P2 N T AR EE RS AT 5 AT TICLZ IR TR 1
R, 452.70 %, 5 R A5 R —3K.

TICLAE AR J5 AR Y HE 5 3 B2 250~750 um,
— BB S B e v T R R B A B
HOCH IS, F Bk R M O S R &
Az SRR B AT LA 22 fih 55 7K 3 308 32 L, DA T 2 3 F

P B B i B S R R R RO, R EA SR

S PR IR R F o HAT, IR R I e g — 1)
TR FARBRAE AT IEAT IR TF AR R
<150 wm M2 E>1 000 wm , FEAEA T B B3 £ )
HEAPA T AHIRTE S B A e A (18R T ATICL
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