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Cumulative Visual Acuity

¥ pre-op BSCVA ™ 3Months UCVA
Figure 1. Preoperative (pre—op) best spectacle—corrected
visual acuity (BSCVA) versus 3—month postoperative
uncorrected visual acuity (UCVA) for the Toric Implan—
table Collamer Lens cohort.
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Refractive Cylinder

¥ preop MR cylinder ™ 3Months MR cylinder
Figure 2. Preoperative (pre—op) versus 3—month post—
operative refractive cylinder for the Toric Implantable
Collamer Lens cohort (D=diopters; MR=manifest re—
fraction).
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Figure 3. Attempted vs achieved spherical equivalent
The difference between achieved spherical equivalent
and attempted spherical equivalent is within 1diopter in
most cases.
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Double Angle Minus Cyl Scatter Plot
(77 eyes)

Double Angle Minus Cyl Scatter Plot
(77 eyes)

Figure 4. (A) Preoperative astigmatism. The yellow dots show preoperative astigmatism which
consist of axis and diopter in the double angle scatter plot. It is scattered and the average of astigma—
tism is —2.75 diopter with 30.9° (B) 3—month postoperative astigmatism The yellow dots show
postoperative astigmatism which consists of axis and diopter in the double angle scatter plot. It is

not scattered but focused on zero point and the average of astigmatism is —0.35 diopter with 24.9°

Corrected astigmatism

of each patients
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¥ preop astigmatism ¥ postop astigmatism at 3manths

Figure 5. The amount of corrected astigmatism in each
patient. In most of the patients, astigmatism decreased
by about 86%.
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Figure 6. Spherical equivalent (MRSE=manifest refrac—
tion spherical equivalent).
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Figure 7. Best spectacle corrected visual acuity.
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Cumulative Visual Acuity

®pre-op BSCVA M 3Months BSCVA
Figure 8. Preoperative (pre—op) versus 3—month post—
operative best spectacle—corrected visual acuity (BSCVA)
for the Toric Implantable Collamer Lens cohort.

Figure 9. BSCVA line changes Preoperative versus 3—
month postoperative line change in best spectacle—
corrected visual acuity (BSCVA) for the Toric Implan—
table Collamer Lens cohort.
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Figure 10. Scheimpflug photographs shows rotation of ICL. (A) First attack of rotation, postoperative 130 days. The
rotation is about 45° clockwise from the initial position. (B) Second attack of rotation, postoperative 60 days after

correction. The rotation is about the same as in the first attack.

85%E Y= 5842 Bl 884 A4=(efficacy index=
mean postoperative UCVA/mean preoperative BSCVA)X=
1.140]9ich

SINZHEAANA LA[ZHPreoperative  refractive  cylinder
versus Postoperative refractive cylinder)

& A% & 2 3o I HAAM A =E v
sto] 3 13} 219 20 e ek A = & Hat
2.78+1.05DE Ao] & & H4t 0.35+0.34DZ 87.4%
A 7143 (p=0.000 paired ¢—test, Table 1). WA
TS0 £25 AuE, 1D oy o] YA=4E 717 BlE
o] & Aol 22H2.6%)°] EZIHIAT & ¥ 3/dol=
749H96.1%) 2 Z713ch E3E 0.5D o]y WA =4E
7H HlEo] & Mol SIAIRH0%) < 5 37§ doll= 63
QHB2%) oIt w3l om, & 5 37§o] 0.25D o]t o] A
T5E 7 HEE 550K(71%)S AA|FLh 1.5Do]uyo)
A EE 71 B0l & o= A9l 92H(12%) o &
AT & F 37§ Lo= 779H100%)& AHAsH AL, &
5% WA7F 1.5D o2 wAE Tk Table 1, Fig. 2). Z}
At GAl = & EAIFS] 100% F WA H F-9
FE 25%% WY A7 vRlen & A WGz 1D
AE 1Qt A= & & FA7} 25% S7sE A= ok
(Table 4, Fig. 5).
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+0.5D oJWjo] eatz wAHH F9-7E50% oY, FE
= 320 £1D o] eatz WA H F9-7F 75% ©f
olehs 71X E 3she dxtolrh

-

AN Ol == (Attempted versus Achieved cylinder)
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Us Figure 4oflA & &= Qlok HA g o] AeeE Table
3ol Ve SIeh =38 A 2|7} Het 2.78Do] itk 1A
H WA == 134 2.39D9 1, 3524 2.43Dt) 28 |
Al 177 9] £0.5D oo} Fete e wAHH et & & 1
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Figure 11. Time sequence displacement of Toric ICL during surgical procedure that have rotational problem after
surgery. (A) Axis alignment. (B) 5°clockwise rotation from the axis marker. (C) Correction of the misalignment
by Vukich ICL manipulator during surgery. (D) At the end of the surgery, there was still 5° clockwise tilting even
after repeated axis alignment.

e d(Stability)

MPAE A Y o A Ao |
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=] ch(Fig. 6). Bt et gAlge & 4 log MAR
0.070]4 2 % 197 log MAR 0.06, 127 log MAR
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(Preoperative BSCVA versus Postoperative BSCVA)
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(49%)°| vl3] & & 619H79%)oltt. & A Ht A
WAAE log MAR 0.07+0.132Ht} & = 37|LA| HF
i P A log MAR —0.06+0.080] 2jm] QA =tt
(p=0.000, paired r—test) ¢FdA A4=(safety index=mean
postoperative BSCVA/mean preoperative BSCVA):= 1.17
o|2tH(Fig. 8).
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Figure 12. Four forms of vaulting as visualized with the Scheimpflug camera. (A) No central vaulting and no

peripheral vaulting. (B) Low central vaulting and no peripheral vaulting. (C) Moderate central vaulting and

partial/asymmetrical peripheral vaulting. (D) Marked central vaulting and complete peripheral vaulting.

o] 2718t A= 559H(71.4%) 0]
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Table 1. Manifest refraction cylinder, the toric implan—
table collamer lens

Cylinder Preoperative <n(%)> 3 months <n(%)>
< 0.25D" 0 (0) 55 (71)
< 0.50D 0 (0) 63 (82)
< 1.00D 2 (2) 74 (96)
< 1.50D 9 (12) 77 (100)
< 2.00D 23 (30) 77 (100)
< 3.00D 57 (74) 77 (100)
< 4.00D 65 (84) 77 (100)
< 5.00D 76 (99) 77 (100)
< 6.00D 77 (100) 77 (100)
Mean —2.78D —0.35D
SD' 1.05 0.34
Range —1D to—6D 0D to—1.25D
Total 77 77

*D=diopters; ' SD=standard deviatiation.
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Table 3. Accuracy of cylinder to target, the visian toric
implantable collamer lens

Cylinder 1 week 3 months

y (n=77) (n=77)
Attempted change+SD" 2.78+1.05 2.78+1.05
Achieved change+SD 2.394+0.97 2.43+1.00

% achieved within+0.5D of
attempted

% achieved within+1.0D of
attempted

6/77 (79.2) 63/77 (81.8)

72/77 (93.5) 74/77 (96.1)

“D = diopters.

53%F V3 12¢F V4 2¢to|glom 5okt & & RAES Hel
79k Vaulting V1 0%9F V2 3%, V3 391 V4 19to]}ict.
WAl BAET low vault (V1) F= high vault (V4)£}2]
AHATA = ¢tk (Pearson Chi—Square test p=0.130)
(Table 5).

il F
T 5ol FUFFAEALTFEA Added] ddan
off thigh At7F B3] AJYE AL Qlek. 1998\ 2003
27} @719} $771 FDA A dold S5 ool Al
SIS diAF o2 = E e EAA(ICL) 4F9l&o At
o574, Aol dFEo] 20054 12e]l —3DejlAf —20D
7HA ] AR T M E - = 0] YA AR

o] wlakoll A S &H ek 20024 AZHE ZAIA WA
tjaF Toric Implantable Collamer Lens (Toric ICL)<]
FDA A A+t A7) 20074 s Q1o A[HO) of
Yz WA o] gl glojA = Toric ICL 4F¢)«=9] a3, 9
24, obgAo] JEE A AL ICL 444 o
ko] s Harz} o] Folf L, Toric ICL 4Fls 4

Table 2. Predictability of manifest refraction spherical equivalent, attempted versus achieved

1 day 1 week 1 month 3 months

<n(%)> <n(%)> <n(%)> <n(%)>

<0.25D" 24 (31.2) 30 (39.0) 33 (42.9) 31 (40.3)

<0.5D 49 (63.6) 58 (75.3) 59 (76.6) 64 (83.1)

<0.75D 64 (83.1) 73 (94.8) 73 (94.8) 74 (96.1)

<1.0D 73 (94.8) 75 (97.4) 75 (97.4) 75 (97.4)

<1.5D 75 (97.4) 77 (100) 77 (100) 77 (100)

<2.0D 77 (100) 77 (100) 77 (100) 77 (100)

Overcorrected>1D 3 (3.9 2 (2.6) 2 (2.6) 2 (2.6)
Undercorrected>1D 1 (1.3) 0 (0) 0 (0) 0 (0)
Total 77 77 77 77

* D=diopters.
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Table 4. The amount of corrected astigmatism in each

Table 5. The relation between axis misalignment and

patient vault
. Posto Amount of . el
P e ) B cometed S L —

1 -5 0 100.0 —

2 -45 0 100.0 V1 3 0 0 3
L : e T
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Table 6. Summary of key efficacy variables, the Toric Implantable Collamer Lens (ICL) vs. Spherical ICL

Visian Toric ICL,

Visian Toric ICL,

Spherical ICL, 3 Spherical ICL, 12

3 months 12 months months months U.S. FDA
postoperatively in  postoperatively in postoperatively in postoperatively in targets
Korea® U.S. Korea" U.S.
UCVA®
1.0 better 72.7% 83.1% 38.6% 50.4%
0.5 better 96.1% 95.6% 61.4% 91.0% 85%(75%)"
Predictability (MRSE")
Attempted vs. achieved
+0.50D 83.1% 76.9% 81.9% 67.5% 50%(30%)*
+1.00D 97.4% 97.3% 97.6% 88.2% 75%(60%)*
+2.00D 100% 100% 100% 98.1%

*UCVA=uncorrected visual acuity; 'MRSE=manifest refraction spherical equivalent; * D=diopter; ¥ This study; "Chun et al’

study; #(for laser refractive surgery>7D of myopia).
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=ABSTRACT=

Clinical Outcomes of Toric Implantable Collamer Lens implantation

Jae Moon Yoon, MD, Sang Jung Moon, MD, Kyung Hun Lee, MD

Department of Ophthalmology, Sungmo Eye Hospital, Busan, Korea

Purpose: To assess the efficacy of the Toric Implantable Collamer Lens (Toric ICL) to treat moderate to high myopic astigmatism,
Methods: Toric ICL was implanted in 77 eyes of 40 patients with myopia (spherical equivalent [SE] between 3.5 and 18,5 diopters
[D]) and astigmatism between 1 and 6 D, The patients were followed up for at least 3 months, Uncorrected visual acuity (UCVA),
refraction, best spectacle—corrected visual acuity (BSCVA), adverse events, and postoperative complications were evaluated,
Results: At 3months postoperatively, the proportion of eyes with 1.0 or better UCVA (56 eyes out of 77 eyes, 72.7%) was
significantly greater than the proportion of eyes with preoperative 1.0 or better BSCVA (38 eyes out of 77 eyes, 49.4%). The mean
manifest refractive cylinder dropped from 2.78D (£1.05) at baseline to 0.35D (%0.34) postoperatively, an 87.4% decrease in
astigmatism, Mean manifest refraction SE (MRSE) improved from —9.93D (+2.66) preoperatively to 0.15D (£0.33) postoperatively.
A total of 96,1% of eyes were predicted accurately to within +0.75D of predicted MRSE, Mean improvement in BSCVA was
0.79lines; there were no eyes that lost two lines of BSCVA after 3 months postoperatively.

Conclusions: The results support the efficacy and predictability of Toric ICL implantation to treat moderate to high myopic
astigmatism,

J Korean Ophthalmol Soc 2009;50(6):839—-851
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