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Comparison of Intracorneal Inlay for Presbyopia Correction: Hydrogel and
Small-Aperture Inlays with a Six- Months Follow-Up
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Purpose: To study the safety and efficacy of corneal reshaping and small-aperture inlays and compare the clinical results.
Methods: From February 2014 to November 2014, 22 corneal reshaping inlays were inserted at Asan Medical Center and from
October 2012 to March 2013, 26 small-aperture inlay surgeries were performed: 6 eyes at Asan Medical Center and 20 eyes at
Samsung Medical Center. The preoperative and postoperative parameters were reviewed retrospectively and included monocu-
lar uncorrected distance visual acuity (UDVA; log MAR), uncorrected near visual acuity (UNVA; log MAR), refraction and corneal
curvature based on automated refractor keratometry, reading distance and patient satisfaction.

Results: In the hydrogel inlay group, preoperative mean monocular UNVA was 0.83 £ 0.05 and monocular UDVA 0.07 £ 0.03. At
6 months, mean monocular UNVA was 0.23 + 0.05 and UDVA 0.05 + 0.02. The most preferred mean reading distance in the hy-
drogel inlay group was 39.38 £ 3.18 cm. In the small-aperture inlay group, preoperative mean monocular UNVA was 0.4 + 0.06
and monocular uncorrected visual acuity 0.27 + 0.04. At 6 months, mean monocular UNVA was 0.11 £ 0.02 and UDVA 0.09 +
0.05 and the most preferred mean reading distance was 44.23 + 5.17 cm. Although 85% of patients in the corneal reshaping in-
lay group were satisfied or very satisfied, only 20% of patients in the small-aperture inlay group were satisfied.

Conclusions: Both inlays are considered good options for correcting presbyopia. However, postoperative satisfaction score was
higher and less glare symptoms were reported in the hydrogel inlay group.
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277} Z7hE weh ok WAL $I8 SaSo] AEE
Ak E PR thxf(multifocal) 1EEAl A,
OIS o] 88t T (monofocal) 5= AA] A&, =
O] -5 a2 A|&(Laser Assisted Presbyopia Reversal, LAPR),
g|o] A Gzt & & (Laser Thermal Keratoplasty, LTK), =
StwA) 1aru} 2 &< (Near Vision Conductive Keratoplasty,
CK), T4 glo|AzabaAl7 Al E<(Multifocal laser in situ
Keratomileusis, Presby-LASIK), THoIA] S 0]&3 ZH wF
g o] Azt A < (Photorefractive  Keratectomy)Z} ] 0] 4]
ZHrH A7V 8l 4(Laser in situ Keratomileusis, LASIK)
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37kx]7} ek Flexivue Micolens (Presbia, Los Angeles,
CA, USA)9| 7, Z1a} FA50] 2495 HIAIA A
2 AlY A E=HR3}3, Raindrop Near Vision Inlay
(ReVision Optics, Lake Forest, CA, USA)2] 72, <1g|o]
ofelel ztor £41 HEo] WskE el FAAL 27}
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Q72 AEe Zgekick EF 20 FE 24K Orbscan
IT; Bausch & Lomb, Salt Lake City, UT, USA)E A|d}5}],
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o A FAERaleztel ek 0.5% (Proparacaine
HCI Ophthal soln. 0.5%, Bausch & Lomb, Salt Lake City,
UT, USA)E 33] Aot &, #Hl & x| o] #](Femtosecond laser,
Intralase, Abbott Medical Optics Inc., Irvine, CA, USA)E
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Table 1. Patient demographics and clinical information

H 12 &-

EAUG, 288 WEAAL. 3RE wEo|t, 48E
BUEAYL, 5P ol BuEAYth R BaRsidc,
& A1t & 5 Ayto] EAEAL SPSS version 14.0 (SPSS

Inc., Chicago, IL, USA) T2 1o\ A AJ7te] gt 14 &
THFixed effect)e} A} @ A1719] 9] a3 Random ef-
fect)E HgF Ad =3 ZF(linear mixed effects model)
S AR, folEL 0.05 vvke 2 Aok

2 at

4% 3A}= Raindrop inlay 221 22910 2 YR} 89, of
A} 1490190, Hat AP 5441 = 41400 H$l=
49-62410]1L AFQJetel FAE Uk A= 0.83 £ 0.05
logMAR, €A 2] U2t A]Eﬂi 0.07 + 0.03 logMAR It} ¥t
H, KAMRA inlay®] 7%, & 26, 26910 2 X} 97, of
A 177go] o, AlZopit oA 6 6%F, /A
HofA] 207 20%t0] AlFE| Tt H AL 54.03 + 5.47
Alo]al o= 43-644| k. AFU bS] A= Uk Al
04 = 0.06 logMAR, ¥z URE A|EL 027 + 0.04
logMAR ¢ tH(Table 1).

FE T 1Y, 159, 70, 67del Adete] 2A2 U
oF A]¥-& Raindrop inlaywto]| A= Z+zF 0.36 + 0.05, 0.15
+0.05, 024 £ 0.05, 0.23 + 0.05 (logMAR)$.©.11, KAMRA
inlayw-ol A= Z+2F 0.21 + 0.02, 0.21 + 0.03, 0.16 + 0.03,
0.11 + 0.02 (logMAR)QTHFig. 1). o]]at A7} Arelot
o) 44 7 671UA Hat 2A URE Allo] S A v
Wato] Ao R Kot FAE 7ﬂ°l°“‘+(p<0 05). &
5] KAMRA inlaywoll A= & 1447 & F 6714
71 AR Uk Aol A3k B2 A7k A Mo
%_94'5‘]—7-“ ?‘ﬂ:/\]-E]l:q 0}1414 oz OX]QO']E]'.

S 10 159 1R, 67hee] ARleke) 91712
QF A|2-2 Raindrop inlaywtofl A& 242+ 0.24 + 0.03, 0.03

Parameter Raindrop KAMRA

Eyes (n) 22 26

Patients (n) 22 26

Inlay only:inlay with concurrent LASIK 17:5 11:15

Sex (male:female) 8:14 9:17

Age (years, range) 54.41 + 4.1 (49-62) 54.03 4+ 5.47 (43-64)
Monocular UNVA (log MAR) 0.83 + 0.05 0.4 £+ 0.06
Monocular UDVA (log MAR) 0.07 £ 0.03 0.27 £ 0.04

SE (diopter) 0.39 + 0.32 -1.13 £ 0.43

Values are presented as mean + SD unless otherwise indicated.
LASIK =
spherical equivalent.
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laser-assisted in-situ keratomileusis; UNVA = uncorrected near visual acuity; UDVA = uncorrected distant visual acuity; SE=
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Figure 1. Perioperative changes in mean and standard devia-
tion of monocular UNVA (log MAR) in surgical eyes over 6
months of follow-up. Preop = preoperative; Postop = post-
perative; UNVA = uncorrected near visual acuity. p < 0.05,
the comparison with just before the time point.
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Figure 2. Perioperative changes in mean and standard devia-
tion of monocular UDVA (log MAR) of surgical eyes over 6
months of follow-up. Preop = preoperative; Postop = post-
perative; UDVA = uncorrected distance visual acuity. p <
0.05, the comparison with just before time point.

+0.03, 0.08 + 0.03, 0.05 = 0.02 (logMAR) %t} KAMRA
inlay o A= Z+7F 0.13 + 0.04, 0.11 + 0.04, 0.13 + 0.04,
0.09 + 0.05 (logMAR)Z, T T HTo|A 4% A} v
T F oo FAZXCE Foltt AT Uk Ft
& HHTHp<0.05) (Fig. 2).

T T 15, 1Y, Ui Al dd=de HA
ofl Al AFdete] Ht FHAAN-§A= ZH7Z} Raindrop inlay
T A= ZHzF 0.50 + 021D, -0.37 + 0.19D, -0.34 + 0.18D
9o, KAMRA inlayZo A= zHzF -0.54 + 0.46D, -1.04
+0.43D, -0.71 = 0.46DATKFig. 3). 2% T 67]Qol| 2} in-
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Preop PostopTi week  Postop 1 month Postop 6 months

034 _g MRSE (D) Raindrop
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Figure 3. Perioperative changes in mean and standard devia-
tion of spherical equivalent (diopters) of surgical eyes over 6
months of follow-up. Preop = preoperative; Postop = post-
perative; MRSE = manifest refraction spherical equivalent.
"KAMRA data obtained from only Asan Medical Center (total
6 patients).

4700
4600

4500 | | $ aas0

| 44.80.
60 | 4 4457
5 | | Steep K Raincrop
Q4400 I 4403 ——Flat K Raindrop
9 | —+Steep K KAMRA*
s .44 —#—Flat K KAMRA*

4300
4200

4100

Preop Postop 1 month Postop 6 months.

Figure 4. Perioperative changes in mean and standard devia-
tion of keratometric values (diopters) of surgical eyes over 6
months of follow-up. Preop = preoperative; Postop = post-
perative; K = keratometric reading. 'KAMRA data obtained
from only Asan Medical Center (total 6 patients).

£ st ool
HYcH(Fig. 4).

M, 5 T AYUNY] AT AR A 5 F oY
A Raindrop inlaywof|A4] 39.38 + 3.18 cm, KAMRA inlay
oA 442 +£ 517 ecmZ SR E A thFig. 5).

T T o7fdA AlRlet A A] Aol A AR Ql vk
T+ Raindrop inlayw-of|A] ofj-9- 7 9 gk£o] 85%2 =
2 EEE Kol B, KAMRA inlayto A 11 H]&o]

20%= vl B2 AaE HAAth e & 27 A} Al
F5 52 A etgo] Q3 -+ Raindrop inlay-o]

[e2N¢)
A 18.1% 21, KAMRA inlaywtol| A= 25%4%c} & &
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Figure 5. Perioperative changes in mean and standard devia-
tion of preference reading distance (cm) of surgical eyes over 6
months of follow-up. Postop = postoperative. *p < 0.05, the
comparison with just before time point; 'KAMRA data ob-
tained from only Asan Medical Center (total 6 patients).

Table 2. Results of the questionnaires of satisfaction after the
operation at 6 months postoperatively

E3

Raindrop KAMRA
Opverall satisfaction 391 £ 1.1 271 £ 1.1
Near glasses dependency 2.45 + 0.8 2.40 + 0.55
Glare 241 £0.9 3.48 + 0.67
Glare at night or dark place 2.33 +£ 0.9 2.88 + 0.8

Values are presented as mean + SD.
"Data obtained from only Asan Medical Center (total 6 patients).
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Lo EaE Asshe Ax e ANa gkt
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