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Long-term Clinical Outcomes of Implantable Collamer Lens
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Purpose: To evaluate the long-term clinical outcomes of implantable collamer lens (ICL) implantation in myopic patients.
Methods: This retrospective study included 129 eyes of 68 patients who underwent ICL implantation for correction of myopia
with a 10-year follow-up.

Results: Ten years after ICL implantation, the mean uncorrected and corrected distance visual acuities (LogMAR) were 0.03 +
0.13 and -0.07 £ 0.06, respectively. Ten years postoperatively, 52.7% and 84.5% of the eyes were within + 0.5 and + 1.0 diop-
ters, respectively. The mean efficacy and safety indices were 0.91 + 0.22 and 1.07 + 0.19, respectively. There was no significant
difference between mean preoperative (13.52 + 2.88 mmHg) and postoperative (13.59 + 3.55 mmHg) intraocular pressures. The
endothelial cell density decreased from before surgery to 10 years after surgery (3,074 + 365 cells/mm?, 2,812 + 406 cells/mm?,
respectively; mean decrease: 8.5 £ 10.8%; p = 0.011). Eight eyes (6.2%) developed cataract during follow-up, which was symp-
tomatic in three eyes (2.3%) and treated with ICL explantation and phacoemulsification. Rhegmatogenous retinal detachment
occurred in one eye (0.8%) and was treated with vitrectomy.

Conclusions: ICL implantation for the correction of myopia had good efficacy and safety outcomes during long-term follow-up of
10 years. However, patients should be closely monitored for complications such as cataract formation, endothelial cell loss, and
retinal detachment.
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Figure 1. Diagram of vaulting grades. (A) Vaulting 0, (B) vaulting 1, (C) vaulting 2, (D) vault-
ing 3, (E) vaulting 4. CT = corneal thickness.
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Table 1. Preoperative demographics of the patients

Parameter Value

Age (years) 27.74 £ 5.9
Sex (M:F, patients [eyes]) 24 (47):44 (82)
MSE (D) -9.76 + 2.27
UDVA (LogMAR) 1.73 £ 0.23
CDVA (LogMAR) -0.03 + 0.08
ACD (mm) 3.28 +0.27
IOP (mmHg) 13.52 +2.88
ECD (cells/mm?) 3074 + 365

Values are presented as mean + standard deviation unless other-
wise indicated.

M:F = male:female; MSE = manifest spherical equivalent; D =
diopter; UDVA = uncorrected distance visual acuity; LogMAR =
logarithm of the minimum angle of resolution; CDVA = corrected
distance visual acuity; ACD = anterior chamber depth; IOP = in-
traocular pressure; ECD = endothelial cell density.

702 vaultings}h WU WA o2 ARSI Algle
fol5t B4 93] logarithm of the minimum angle of
resolution (LogMAR) S 2 ZHA6I L, S84 Ao4e 5
Uetielag A ARTAAew, b et 4
6‘ },]I;Hﬁ?(-]/\]Eﬂ/_/’:% Z] 3,]{:}]‘7X—]/\]Eﬂ o7 X%Q,]B‘H}ﬂ
7}t Vault1ng~ Alfonso et al’o] AJA|3F B ol A
An)Fe ol-&sto] AT ICLae| SAHA
Zhare o} v mat WA O R 05 4714 BRI
g, ICLo] 4% Zﬂﬁ%h% £013& o vaulting 0, =g A 3
Gk ICL3Re] FARAE Aol 12 o]std)
vaulting 1, g4 ICL¥O] FAFRA 27 Zha=7
9] 12014 ZhaHE7| o]sld o vaulting 2, A AT}
ICL3}e] F4/RA 2]} zhebn] o) zhabes] = uj ofa}
o off vaulting 3, A ICLHE] SAFA7E 2
U5 9] ZhubeA| = v o] uf vaulting 42 75 95131
CHFig. 1). 183l 4~%& 3 vaultingo| 0 == 4 = ICL
WAES ARSI
FAsHA EA42 SPSS 25.0 (IBM Corp Armonk, NY,
USA)E AREsHgleH, & A & & ZaA|of tigt
H| 3= paired rtest, -5 &t TE 7|17 59 AR 9
H31= repeated measures analysis of variance (RM-ANOVA)
& Agsiolch T2l S A A wslel
HA] B AL Pearson ATHEAlS E&) 2olr Qi T8
+ Graphpad Prism (Prism version 9.0.2; Graphpad Inc., La
Jolla, CA, USA)Z o] g3lo] AZ18tgich. mE 4|t B
+ FZHAQ] Ao 7 FA}H T, p-valueZ} 0.05H T} Z+

=3
[e)

mlm Al oh m{) o

2 * *
008 016 028 39 -053 -059 -06 -059
O .......................................... I ...... I ...... % e
T I

;0 EORTEINRNIERN, | VR VTR

B P T

B (| S P ke ek stometmanonononina e e sk koS HenaRagoRsReR R AR R

10 [t PR mevesman s rns S e e

Mean spherical equivalent refraction (D)
&

Bl I T o e

14

Figure 2. Time course of spherical equiv-
alent refraction at 1 day, 1 month, 6 months,
1 year, 3 years, 5 years, 8 years, and 10 years

Preop 1day 1 month 6 months 1 year

Time after surgery

3years 6years 8years 10 years

after implantable collamer lens implantation.
D = diopters. p < 0.05, p-values are calcu-
lated repeated measures analysis of variance.
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-0.28 + 0.48 D, -0.39 + 0.49 D, -0.53 + 0.63 D, -0.59 +
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Postoperative spherical equivalent refaction (D)

Figure 3. Percentage of eyes within different diopters (D) rang-
es of the attempted correction at 10 years after implantable col-
lamer lens implantation.
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Figure 4. Scatter plot of the attempted spherical equivalent re-

fraction versus the achieved spherical equivalent refraction at

10 years after implantable collamer lens implantation. D =
diopters.
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acuity (UDVA) at 10 years after implantable collamer lens
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Figure 6. Changes in corrected distance visual acuity (CDVA)
from preoperatively to 10-year postoperatively after implant-
able collamer lens implantation.
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Figure 7. Difference between uncorrected distance visual acuity
(UDVA) and corrected distance visual acuity (CDVA) at 10 years
after implantable collamer lens implantation.
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Table 2. Demographics of patients with postoperative cataract

23} vaulting AAIA 493 22 Alo]=22 wA|5FSAT
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sttt 1 9] AWE Y, =R, MAEARRS L So] B
Zo wAskx] oForrl

o #H
£ A7) Qhf ICL 4191 109 & QAPATHE 884,
LA, SPA W o5 SoA BEAN e ANE B
AL, 71E9] S ICL A%l F A714 40 w3 A
AVET v TGS v HNH O vlSEHlrkTable 3).
MY ICL AF9le Zut2sde] wls) 2AEYo] 4
gl gela i, Wele] A7|7ke) Au 1 ]
A 4% 3 o) wst glo] YA FA= T
Hustg ok’ g ohl ICL A& F 371709 4
T AT ME i F AES] TAHYo| WAk
H__’L’E]—‘,?‘;E]-.l 1% Nakamura et al>S I3 FHAZ -S4
7} Q] ICL 41l = 149 +0.13 DOl & 5 1094
D

2 S9u|gt AfolE Rt 31931, Igarashi et

Case Sex Age (years) Preoperative SE (D) Type Vaulting Treatment

1 F 24 -15.25 Anterior subcapsular 1 ICL removal & phacoemulsification
2 F 24 -15.00 Anterior subcapsular 1 ICL removal & phacoemulsification
3 F 36 -9.25 Anterior subcapsular 2 Observation

4 F 36 -11.25 Anterior subcapsular 1 Observation

5 F 27 -7.625 Anterior subcapsular 2 Observation

6 F 28 -7.875 Anterior subcapsular 2 ICL removal & phacoemulsification
7 M 43 -12.75 Nuclear 2 Observation

8 M 43 -10.00 Nuclear 2 Observation

SE = spherical equivalent; D = diopters; F = female; ICL =

Table 3. Long-term clinical outcomes of ICL implantation

implantable collamer lens; M = male.

Follow-up Age Mean SE  Efficacy  Safety  Predictability Mean EC Cataract
AL Gl g e (years) (years) (D) index index within +£1.0  loss (%) (removal)
Moya et al V3, V4 144 12 30.7 -16.9 0.65 1.22 34.3 19.75 13.88 (7.63)
(2015)"
Guber et al V4 133 10 38.8 -11.4 0.76 1.25 65.7 No change  54.8 (18.3)
(2016)
Nakamura et al V4 114 10 36.2 -9.97 0.66 0.88 87.1 5.3 11.4 (3.51)
(2019)°
Choi et al V4 110 10 30.3 -12.0 1.02 1.29 No data 4.8 19.1 (5.5)
(2019)*
Current V4 129 10 27.7 -9.76 0.91 1.07 84.5 8.5 6.2 (2.33)

Values are presented as number (%) unless otherwise indicated.

ICL = implantable collamer lens; SE = spherical equivalent; D = diopters; EC = endothelial cell.
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