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Phacoemulsification in patients with diabetes: from preoperative
evaluation to postoperative management

M=

Yeoun Sook Chun

Department of Ophthalmology, Chung-Ang University Hospital, Chung-Ang University College of Medicine, Seoul, Korea

Diabetes mellitus is one of the most common chronic diseases worldwide and is a leading cause of blindness in patients over the age of 50 years.
Patients with diabetes have an elevated risk of developing cataracts compared to individuals without diabetes; furthermore, cataracts also tend to
progress more rapidly in this population, leading to the need for surgery at a younger age. This review aims to summarize the key considerations
in the management of cataract surgery in patients with diabetes, from preoperative evaluation to postoperative care. Patients with diabetes often
present with unstable refractive status, dry eye disease, corneal epithelial defects, and recurrent corneal erosions. They also tend to have reduced
corneal endothelial cell density and small pupils, both of which increase the risk of intraoperative complications. Postoperatively, these patients are
at risk of developing pseudophakic cystoid macular edema, posterior capsular opacification, endophthalmitis, progression of diabetic retinopathy,
and neovascular glaucoma. Patients with long-standing or poorly controlled diabetes face a higher likelihood of postoperative complications,
highlighting the importance of regular ophthalmic follow-up examinations. Furthermore, adjunctive treatments such as timely intravitreal injec-
tions of anti-vascular endothelial growth factor agents may reduce the risk of vision-threatening complications following cataract surgery.

Keywords: Diabetic macular edema; Diabetes mellitus; Diabetic retinopathy; Neovascular glaucoma; Phacoemulsification
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Table 1. Refractive changes and biometric changes in patients
with diabetes

Ocular change Finding

Refractive change

Myopic shift Increased osmotic pressure by sorbitol
accumulation
Hyperopic shift Acute subsiding of lens swelling

Irregular astigmatism Diabetic cortical opacity in lens

Biometric change

Cornea Increased CCT, keratopathy, diabetic
neuropathy

Lens Refractive changes, lens thickness changes

ACD Tendency to shallow

Axial length No change

CCT, central corneal thickness; ACD, anterior chamber depth.

https://doi.org/10.63375/icrs.25.012



Yeoun Sook Chun Phacoemulsification in patients with diabetes

BRI A| Y] 7|5 Aot QI Ao FHHTHI7]. A
wheh Z A G =7t eke 4= Qo] EArE AEH18).

YFHor FSgS AA ML AT, GRgHtREo R
gho] FAAR B AFA 229IEY ST Eoes wASA
AZI712 QbEAE S0k Ao E RS H=TH 9L

FAHA] ol B3 Hap7 BAASS] 2F Aol AH

AR =7E AR1] Bl ¥ 5 oH, EAbe] d=dEo] B

=
Vee AL A =5 A

/33 3Ksquamous metaplasia) FE7} =11, <X E(goblet cell)
e Wk 7149 1892 w2l 715 3olE 2Rl
SreARe] Zp g 7| A -7 7 e Akge] S
221 74 A&, A Zhaolst, J4 28, 32 At Awet
A, A A o, 4ol it HoHd 571 2 IS 99
= =AH23]. 3, GAbs ARIA F5, HgAAAQ] E
A, RAAIE 715 o1, Skl 54 o4, )ALl P A (ke-
ratinocyte) 5 oAl 22] olF R F4 olfoz AT Zut #|
F7F AQEHHD4]. o]HG EAL & F Ee e T YT 4
o o) Af A A ¥R Ae3lREo R ojojd 4= QU
[25]. A%t Be= W ee S VAol des 24
vt2](bullous epithelial detachment)7} 283t A= 1TH26).
whebA g e Al HE71E AL wiEE 2kl dAE S
A Qs sfioF shH Ztdo] B2 HE wj= TFsHA &4 A 2P
T FYE 7IEodof Sttt MUY e & IFARTE FER AR
Z1AA e, @rld 21 eF, ANShe ek AR 9 HEA|, =A
E9 53 o] A7) G A Aok QIgh
= whT g4 2 ABITaRY A4t o fA RS
o
o}

P71 AW Al Al 2SS 8 5= AR

ol

b

ZIHHTIHE 24
S 5 Aeie] GA9le] Hlal ZuhisiAE west ek

https://doi.org/10.63375/icrs.25.012

|ERS

[29]. ol= SR 71 R GoFE A4 X9 AHTAA S HolH
(30,311 A19 Bhwr} A29 Bl et B W2 Wi HRITH32] &
o, GOl M= 4% WuAE Bl& 4, o d(polymega-
thism) $7F SHALFA S77F BREH33]. ol WAz
ool o 1AL, 355 = ol o] WAl Z2] Na'~
K'-ATPase 273 A5tet oA S7IRE 2= s=7F 247
9] 4tSacidosis)?t 2552 A5HA17]7] WO H34].

A M = e T Fe°l 8 AF TSI, ol= 5 =
S AlRERE Al GUiZt obd ol A AdgE o] Ziehj Al
2o &40l 752§ UTH35]. A= Zdr|Asr AAFT
(sub basal nerve plexus) D=7} W1, WA =& A] 7Ffj%l &4
o] FxgA Zrag S (diabetic keratopathy)S Fadto] Zha s
o] o A5 Y361,

S8R AARlol Blsy Auto] &M 2 = At (Staphylococcus
aureus), S+ Enterococcus), D A& (Streptococcus), Z
BAA 2K Klebsiella) 2] Alato] © Hol A3tH37]. £5], 29
W Al Je 3442 S S S5 Tlo] kil ¢
ATH37]. Bt B4 FHE A9l 29 f9lo] A<l
I 1.248] o &R SHAEHIBRS], ol 18F &40 At 5
Al F4ska, AR 29 Al #3e FUEE 5 Q]

EolHH38].

Gl A = wAE 7PAE] 9] JHIE, Al A, vl
9] 715 ol 5ol THetEER, W e A -5 FAR wAEY

2ut 2%0] Basi

O

=t

=+ : o], )
B2 (Candida albicans)= B3] Alxoj o & g8, 11
A ol A= o A S AvA FaS A s |
TH40].

gt e GEto] EH, Gkt W) & 5 Qhy
& Y f1do] v gkt Bls] 2.928) wOoH o $ & LpEThy
ShtH41l. Bt 279 A7t =l AA A7 &
HojR| 11 3l Eo| L2 Auto|| Al Yt FAHEE ¢ =7] ol

t}. Endophthalmitis Vitrectomy Study Group ¥17-0f w2, <t

67



Yeoun Sook Chun Phacoemulsification in patients with diabetes

U 9 & A|go] 20/40 oJAFC & 3]E-H H|-go] FARILS 55%
AE v G SRf= 39% A TH42].

S gixiel XS 53

Frte A o] AL, At LE AFEA o & uke
SEA] eh=tH43). ol B9 AT W B R A K(iris sphinc—
ter muscle) A (iris dilator muscle)oll Z=|Z 0] A&}
Ho] SFUFAE w8t o] lon, FiA&4l73 S (auto-
nomic neuropathy)oll 9Jsf AFso] & QtE| 1 A7tE @ A7

wolth. FAEYLE F2 FaAABAY JFS ©7] W]
AR o2 GipHo| 95k ggko] ARk, GieAto| A TaRAL
29 W AIAA &Aool BEEESE A5 8 ¢
tH44]. webs FEHA AFSAIE TS 10% HdolZ-[45], &
S A W o= =G 1:2,500 3]4H) [46], FEEA] 1% 2|
57]-_7,]-[47] 71’0] .—i‘_iHA]—EH:Loﬂ X]@ XT-_Q_ 7}‘:—’6‘]— '77]—/(]73 ._5'__‘:',_Xﬂ
2 AF85F= Ao] A=Y, A &AL gy A& |7 Y
A X}'g 352 ol HHSHA T Eo] Uck48]. gl
e adoles W2 A 1384 &2 AeET Absol
2 rEHH49]. B, SAEHY] FHol S7HE Aol E F

AE A= AGES o 44 SEHEE +5 J ST AT
FH|sfoF gt
TE S oﬂ‘j’ﬂo] E2 1EAY A9E2(2.3% sodium hyal-
uronate) £ 55 71& $E Stk o= A ZA st 784
A HBSHA 3]'04 FAATEREMNE HA 2 5 M ==
Aqh, gt 2 HEAA 1S 2D 4 AL BRI
H]8] e eRf= Az F50] Z 7| /AR gh=tt.

OFA AMgoll Eskal T30l AXA o Ay
FAZLYE ol&sH Hot. FUolA = 72 SAFELEE
ARG 5 A E]‘ﬂ“ﬁ‘ a2 E 75017l XpandNT (Diamatrix
Ltd)= 55 1SS 6.7 mm=Z AL 5 9lon, WtET|dF
o2 AEsfof @-r,]-. 5-Ez2ddl o & =o)Xl Malyugin ring
(MicroSurgical Technology)Z 53 A& 6.25 mm&E A Z
4 9191 ethylene oxide 7k A5S Attt S =
0] 2l 2 B¢ 785, wEal A g3 W 5 ik §hA|
Ao 2 & e 55 27] 4o E7Fssit A 4L
2= A fRe T, A, B XSS gt 24 4+
o, FA R ofyzt AFEAME Aol 2 o e Aol

1olo 2 285t

mlo OIoll

l‘l

9tk 7178 o gl FAL HEsh £HT S Mk By, 2,
53 WY 4 9% 54 ¥ 93 37 S0l YT 4 Jonz =

|ERS

AAHA A D AAE sfof Fek(Table 2). £3], Gt A=
SAE A= HE B4 H‘éﬁ% ERH FEo] gA Loy, &
T GRS TS 4o & QA A2 55 A71= A

S Al7I0] ZolAA) S Gl A BEAFE S (photic
retinopathy)°] & £3H7] LebbEE F0]7} B aSfeHs0l
FuBAt R 24 F 5T D7 aaEE FgEel 9
Ao FHeIE1 OV 52 7 3

]:—]],0].‘5_/\/\‘5‘0121:]%1

Jolw 3j% 5},

HHLY A} S5 S CHp OtOMHZ= 0| HEARTL X|

-T- O

FrLRALo A WU g0 GruiS:

=2 2
#H2 AFolt}, & 7,287H9] A2 23S 158 9] ATLo] wefR
Ag[52] ERls B WY & § gty S dES tix
o] ¥3] S7HAHA T = 1.38)51H, Ty 5o] AP &
THFY A7 AAC BAC] A H ERTHAAHARE
1.46). =3, Algo A%-E F= GRS AT EYES

©20] Y A IS S7HSHAHATIARE 1.84).

Ao NBEA AR, THA FH g ol d W
AH 2% A 70%NA FagepiFol AYHT(53) 2o
SR8 ol 200014 FPStArHs4]. FagepEse)
she & A FuPEES) B, Gy 9 V% el e
278 Apejo] wtel gepchssl. ebA] AEe] pgS 7l 3
s Bae) 49, Weens F A4 19 o4 ot
A7 QPAE F eSS, F5E o4 MygL 1A
e 7ol U st A 3
56, E3t, % 114114*51%011} AR RIS Fagupy e
A2 o 2= 9] Wl OS] el S el

1~ oft 18 EL ol

lN gk

geH57,58]

ol FrFHEFe] WP AY W 7122 BE =7
2 oz Qlsf 4T wheo] FEEY] Wl Y. 2y}
ZA A ofeF|EAte] MEHT, ole ARelas FrE 57t

FREZOIY APRISZZAAUA F2E ST R EEHd

Table 2. Management of small pupils in patients with diabetes

Medical dilatation Mechanical dilatation
Phenylephrine 10% Iris retractor
Intracameral epinephrine (1:2,500) ~ XpandNT
Intracameral lidocaine 1% Malyugin ring
Sodium hyaluronate 2.3% Iris hook
Beehler pupil dilator
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Table 3. Problems related to cataract surgery in patients with
diabetes

Preoperative Postoperative

Refractive variation Recurrent corneal erosion
Epithelial wound healing
Endothelial cell dysfunction

Conjunctival bacterial colonization

Corneal edema

Dry eye syndrome aggravation
Endophthalmitis

Small pupil Posterior capsule opacity

Diabetic retinopathy and macular
edema

Pseudophakic cystoid macular
edema

Diabetic retinopathy and macular
edema

Neovascular glaucoma
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Results of multifocal intraocular lens implantation in patients
who underwent corneal refractive surgery

Department of Ophthalmology, Bucheon St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: The aim of this study was to evaluate the clinical results of multifocal intraocular lenses in patients who underwent corneal refractive

surgery.

Methods: Thirty eyes (16 patients; Synergy: ZFRO0V) were retrospectively enrolled. Uncorrected and corrected near visual acuity (UNVA,
CNVA), intermediate visual acuity (UIVA, CIVA), and distant visual acuity (UDVA, CDVA), manifest refraction spherical equivalent (MRSE),

and satisfaction score were assessed before and after surgery.

Results: The postoperative UDVA, UIVA, UNVA, and MRSE of the three groups exhibited improvements compared to the preoperative data
(P<0.05). The error between the postoperative refraction and the intraocular lens calculation was smaller with the Barrett True K formula than
with the Haigis-L formula (P<0.05). The defocus curve at 0 diopter (D) increased, from -1 to -1.5 D, and from -2.5 to -4.0 D, indicating im-
proved vision at distant, intermediate, and near distances. Distance satisfaction (1.47+0.63), near satisfaction (1.25+0.71), and overall satisfaction
(1.36+0.42) were good, but light scattering and halo satisfaction (1.97+0.85) yielded a poor result.

Conclusion: In patients with cataracts who underwent corneal refractive surgery, multifocal intraocular lens implantation resulted in excellent

uncorrected visual acuity at distant, intermediate, and near distances. However, careful consideration should be given to patient selection due to

the incidence of side effects such as glare and halos.

Keywords: Refractive surgical procedures; Multifocal intraocular lenses; Visual acuity; Photopsia; Halo effect
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Table 1. Preoperative data

Parameter Value

OD:OS 15:15

Sex (male:female) 6:10

Age (yr) 60.1£6.2 (50 to 75)
Preoperative UDVA (logMAR) 0.35+0.21 (0.12 to 0.67)
Preoperative CDVA (logMAR) 0.23+0.15 (0.10 to 0.53)

Manifest sphere (D) 1.68+1.98 (-3.50 to 4.50)
Manifest cylinder (D) -1.25+0.74 (-2.50 to 0.00)
Manifest spherical equivalent (D) 1.5742.35 (-3.25 t0 4.25)
Intraocular lens power (D) 19.54+1.78 (15.5 to 23.0)
No. of eyes 30

Values are presented as mean+standard deviation (range).

OD, oculus dexter; OS, oculus sinister; UDVA, uncorrected distant visual
acuity; CDVA, corrected distant visual acuity; logMAR, logarithm of the
minimum angle of resolution; D, diopter.

Table 2. Postoperative outcomes at 2 months after surgery

Parameter Value
Postoperative UDVA (logMAR) 0.05%0.02
Postoperative CDVA (logMAR) 0.02+0.01
Postoperative UIVA (logMAR) 0.04£0.02
Postoperative UNVA (logMAR) 0.03£0.01
Manifest sphere (D) -0.11£0.21
Manifest cylinder (D) -0.58+0.28
Manifest spherical equivalent (D) -0.4+0.32
Target refraction of Haigis-L (D) 0.18+0.32 (P=0.04)*
Target refraction of Barrett True-K (D) 0.10+0.25 (P>0.05)
No. of eyes 30

Values are presented as meantstandard deviation. The Haigis-L was sig-
nificantly different from postoperative manifest spherical equivalent re-
fraction.

UDVA, uncorrected distant visual acuity; CDVA, corrected distant visual
acuity; UIVA, uncorrected intermediate visual acuity; UNVA, uncorrect-
ed near visual acuity; logMAR, logarithm of the minimum angle of reso-
lution; D, diopter.

*P<0.05.
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Fig. 1. Percentage of eyes within target refraction. The postoperative
percentage of eyes within +0.50 D was 73.3% and +1.0 D was 90.0%.
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Fig. 2. Mean defocus curves. The defocus curve showed a peak at defocus 0 D (4 m) and a smooth curve along the intermediate distance
range (-1.5 to -2 D; corresponding to 50 to 67 cm), and good visual acuity results were also observed at the defocus curve of -3 D
(corresponding to 33 cm). LogMAR, logarithm of the minimum angle of resolution.

Table 3. Subjective satisfaction score

Parameter Value
Opverall satisfaction 1.3610.42
Far vision satisfaction 1.47+0.63
Near vision satisfaction 1.25+0.71
Glare, Halo 1.97+0.85*
No. of eyes 30

Values are presented as mean+standard deviation. A low score indicates
high satisfaction. Glare and halo satisfaction was significantly lower than
the overall, far vision, or near vision satisfaction, respectively.

*P<0.05.
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Clinical results of combined Descemet membrane keratoplasty
and cataract operation (triple Descemet membrane keratoplasty)
from imported donor corneas: a retrospective study

Hyung Keun Lee, Sung Soo Kang, Jin Suk Chun, So Young Kim, Dong Ihll Lee
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Institute of Vision Research, Department of Ophthalmology, Yonsei University College of Medicine, Seoul, Korea

Purpose: This study reports the clinical outcomes, after triple Descemet membrane endothelial keratoplasty (DMEK) performed using im-
ported corneas.

Methods: A retrospective study was conducted on 30 eyes of 26 patients who underwent Descemet's membrane keratoplasty concurrently
with cataract surgery, referred to as triple DMEK, from January 2023 to June 2025. After routine preoperative examinations for keratoplasty as
well as cataract surgery, uneventful DMEK surgery was performed concurrently with cataract surgery. All patients visited the clinic at 1, 3, 6,
and 12 months after surgery to observe changes, including uncorrected and best spectacle corrected visual acuity, refractive error, corneal
thickness, and endothelial cell density.

Results: Preoperatively, 12 of the 30 eyes had Fuchs corneal endothelial dystrophy and 12 had endothelial failure following phakic intraocular
lens implantation. The average observation period for the subjects was 437+263 days. After triple DMEK surgery, the patients' uncorrected vi-
sual acuity gradually improved from 0.73+0.6 (logMAR) before surgery to 0.65+0.54 at 3 months and 0.29+0.26 at 1 year (P<0.001). The
change in corneal thickness was 565.7+70.0 um before surgery, 535.2+44.2 um at 3 months after surgery, 549.7+73.5 um at 6 months, and
535.82+49.0 um at 12 months, but no statistical significance was found compared to before surgery at any time point (P>0.05). The endothelial
cell density was 798+363 cells/mm?* before surgery, 1,479+475 cells/mm’ at 3 months after surgery, 1,456+456 cells/mm? at 6 months,
1,332+346 cells/mm” at 12 months, and 1,399+519 cells/mm” at the last visit (P<0.001).

Conclusion: Triple DMEK surgery, which is performed for various corneal diseases, is relatively safe. No significant endothelial damage, re-
fractive changes, or visual acuity abnormalities were observed up to one year after surgery. Future prospective studies including a larger num-

ber of participants are warranted to evaluate the safety and clinical outcomes of triple DMEK using imported corneas.

Keywords: Descemet membrane keratoplasty; Phacoemulsification; Intraocular lens implantation; Refractive errors; Corneal endothelial cell

density
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Descemet-stripping endothelial keratoplasty [DSEK]) 22 XA

Z Ztato] 4% (penetrating keratoplasty)Zt H|W o= 9531 =&
44S& HtH3,4]. DMEKY] E sho] A4 & Al 8942 5t
A gheths Aol o= &= gt FEY 9] Wskt A9 gick
= Aot} webA dio] Q= SAtoA FAlo) e s
2t 15 g A (intraocular lens) ==2] ALt & F =499
H3E7E ¥ A ofl&o] 7hssithe Aol ol #A2] DSAE &2
RS ZepoldleoAe B4 4 IE & HstolHs,6].

E24 ZHPE] A 2o]4d5(Fuchs endothelial corneal dystro-
phy, FECD)Z -8 Al 24 & WAl 2 7] 32 =
&3 DMEK®] #-350] H= B2 3-FolA, Wil a3t 54
o] DMEKZ =32 211710l Hisf @2 A77F 3L, oF] o9
gt 282 geetA grty]. 47 A= WUy DMEKY] &
Al &5 DMEK)Y GA1A & 7ol HtiwgAlg 9 oA
0| &4 Aol AolE HTal 5o H, thE A5 Holet
& A Al wet ZpolE EItkar shitH7-9]. 53] -2uhet
o] 4% 9] 2= DMEK H 415 DMEK 29 HE0 e
Afolo] Aol 15 o]/Fe] FHo] EAs}aL, 10,000 km °% o]
X wl=oll A FHlE ZFakE ol ARGSEAL Qlof ml=olu F-30
A HiEs e diehs B2 Aol HY 7ol A & o

= °H 4% DMEK &o] g2 A=A b= f-EuetolA
@A 4] o5 45 DMEKS AR 442 w2 23E 21
ShazA} 2kt

0
I

e
w i
> N
o>
N
o
il
2

A 4% DMEK & 23| tjs) &
o, A7) AA(Helsinki Declaration)2]
ok 2 A7 A EHAH Y IRBY
Z(IRB No. 3-2016-0078) ¥ A1E 2016WF-E A=

A zo| A& QAT At IS Eof|A] 415 DMEKYE =
e Adste] & A9 A4 23 9 Yo x Yo
B4 Agto|t}, LE SR =& A] HlolE7t YAF At

R )
o |o
i
ofr
o,
e
o)
o2t

rfo

I r_?l',

S ok Q9 o po oo rim
o
K}

of A8 4 STk FHe AHo] Selston, s AEe 4
WY % gl BE dolst AAso] B4l
I} £t

2023 195 20254 69714 204 45 DMEK & Al
% 4 3/ ol FHTEo| 7hsstHd A} 2630 o
A0 2 Bx}0] & AT fgloEEo] B4t

F= M

L& $A= DMEKY WU o Al Al¥stke 9384T Al s
ULt AR WA, URMAE, <Y, NS AFHATE AR}
= T & ol AFAl s Al E Ao AR B 2
&Y (anterior optical coherence tomography)-= CASIA 1

(Tomey)&2 HAMEoH ZH oA Z D= FHATH(Cell-
Check SL: Konan Medica) 2.2 4=t & AT 2443}
ZI AP = B4 placido disc topography?t dual-Scheimpflug
71 0|83t Galilei G4 (Ziemer Group)E ©]-&5tt}. W%
Fed A3 ITFAA =4 242 I0LMaster 700 (Zeiss)E ©I
&5t on o]9] b= otA E B HAE = QI

BE el @Y SAHLHK)O 28 A= 212o™ 2% lidocaine
<t mhzfsto] =Aans = AP ATt DMEKS 919t ZHefz22] 2
LT EversightE &3 A5 =2 ZHH FHlE As) A%t 4
AP WA L= 2,400 cells/mm’ o1442] AETE =%0f| AR
= At

F& 7ol tisiAl ojv] 7]&stAARH 0] o714 71k
o U Al e ARk frla
AlgE) oju wlAweh dH =90S 95 WU el
2.8 mm= AP e
AAZE B J1F5F7A AFhol B Miostat (Carbachol; Al-
con) FUsH F52 FF F 26G FAHREE StolRo] B4
AME A5 o]% deHE48(Healon; Johnson and Johnson)
o] U AeiolA 8.5 mm =712 descemetorhexisE B3t

Eversight 2 €] g|Am|ato] EE|=|11 s’ 037} paracentralo]
A3 A= Algd Zakx2]2 optisol solutionol B4 &4
= HigEnt s 2232 @A e 27]9f Wt 7.75-9.0 mm
=719] game dHo s drEo] oF 17 &= VisionBlue dye
(Vision Blue)Z @43t & DORC injectable system (curved can-
nular for DMEK flap injection)°ll 214 2% W& F=ch A
W A wavet dH 2 7 £ EH(tapping) it 3715 °1&

3 31 AW o} SF6 (sulfur hexafluoride) 20% 7IAE FU3H

W
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DE i 3R] JIFZSAA B e T O AAFEE A
T 185to] ~1.0914 -1.50 diopter (D) AtolE EFZICE B}oq
ICB00 (TECNIS Eyhance; Johnson & Johnson Vision) &2
ZCB00 (TECNIS Monofocal; Johnson & Johnson Vision) &<
A7 A=l

2 B = AN O

BE & s & F 1,8, 15, 3094 TEsIgloH o]%9]
A2 A0 ARl wet 2AHAH. eE AT A= Viga-
mox (Alcon), PredForte (Allergan), Maxitrol (Alcon) RS <t
SH=R shlon e 3 2-370Et AR e Rt
5= WA A8l & A 1578 & F 8297 0.1% brom-
fenac solution (Taejoon PharmaceuticalrZ HFoHE S oholtt. gk
o dlAamdl HHO| vFe|7} 30% o)/de] HAoA WHEH ZHE
ANE71FUE2 Aokt Tl AE71FAES 49 o] A1t
A & 3 A A oA B = AS B2 e F 3
N ojujell Ztefe] Fy k7t S1EEA] o= = ofAlH dAF A

3 (primary graft failure)= 7+-% o] DSAEK $=&°] Al = it}

X

e T 5o WAL Aol At B & Aqto] 2FE QI 5t
ATk o] A G} AfE A3 240 AL BAEA A AL= S
o} Q4 HMSl H+RSREXE 17|EH0oH Al7[ER Yo E
o] ¥sleF, 24 o449 Jx = Student t-teste} Wilcoxon tests &

20239 1955 20259 69714 & 35%8(39%D°14 45 DMEK
F=o] APHE 20 = FRlE o 99k Aol AFHE]R] giok=
o] 29k o]AJH U3} Amfglon, 79k & § 90 ol W=
A FUAY FHTE F AP FES] 2 A] okt it
gt 7|2 do|El+= Table 10 FEotoict. 32 Bt T2 7]
7H2 437+263Q0]%1 01 e H[E-2 10:162.2 of/Jo] Wolth.
& F A0 U2 & A 0.73£0.61 (logMAR)C] 1S
W $& T 370Y4] 0.65£0.54, 1A 0.29£0.262F A|A]35] Eo}
A= FAS EATHP<0.001). $Hte] 24 o4& 1t Hw
BAE L BE AN SHE A= ZHO, HiFR9] SAfolA
0.8 o9l Alg& EtHFig. 1). WEAZ 9% Hol= & A
798+363 cells/mm’IA & 5 371L9A] 1,479+475 cells/mm’, 6
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LA 1,4562456 cells/mm’, 127124 1,332+346 cells/mm’, 1t
ek Al 1,3994519 cells/mm’™S Hoj $& & BE A4
S& Hof| ulsf WulA|ao] =7t F7H P2 EATHP<0.01).
iy T 37hEAet Hlwote] & & 194 WA Ue
e $AALE 9u] e Aol7t Qlo] IHH £HS HiH
(P>0.05) (Fig. 2). sFAIgt ZHat A FAAoNA A= WAz g
%71 2,400 cells/mm’ ool qlhe A& 133 i) =& & 3714
A 40% 4] ZHPfo AL Ui ZAE B

Galilei G4E °]&3] SHE 24 FAE & A 565.7£70.0
um, $& 5 37MLA 535.2+44.2 pm, 67HLA 549.7+73.5 um,
12701 €4 535.82+49.0 pum, THAEF {2 Al 540.8+68.2 ym®| F7A
£ Ho] & HAET O fhche FAIFoU, BE AIFCA
& A3} v|wste] SAA oul= YATHFig. 3).

& A% dA 9 Hshs 252 AAP|(KR1; TopCon)t Gal-
ilei SimK #t= o|&3f SAtgoH, As=HdHA|R SHT &
Al 2 & 7 1.53+1.33 cylinder diopter (CD), % % 3, 6,
127094 242} 1.39£1.22, 1.44£1.49, 1.37+1.25 CDE Z% =0
& Ao v & 3ot ALY o]t o
(P=0.041) YA Al7]ll BAH LR F Zpol7t FUTHP>0.05)
(Fig. 4). Galilei G4Z S73€ @A ¥3l= & & 2.05 DoA
& 3 194 1.88+1.17 D (P=0.0025) (Fig. 57t 5AZ 0.2 2}o]7}
AL, A Al7]9l Zke] 7t Gt

¢

H

)
o

Table 1. Demographics of study participants (n=26) and their
eyes (n=30)

Characteristic Value
Age (yr) 62.5+13.2 (41-84)
Eye (right:left) 11:19
Sex (male:female) 10:16
Preoperative diagnosis
Fuchs’ corneal dystrophy 12
Phakic intraocular lens 12
Trauma 2
Viral 2
Angle closure glaucoma 2
Diabetes (yes:no) 6:20
Glaucoma (yes:no) 4:26
Vitrectomized (yes:no) 1:29

Donor size (mm) 8.46+0.22 (8.00-9.00)
Rebubbling 1.03£1.03 (0-4)
Regraft (yes:no) 4:26

Values are presented as mean+standard deviation (range).
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Fig. 1. Visual acuity (logMAR) over time. Values are presented as

meantstandard deviation. LogMAR, logarithm of the minimum
angle of resolution.
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Fig. 2. Endothelial cell count over time. Values are presented as
meanz+standard deviation.
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Fig. 3. Central corneal thickness (CCT) over time. Values are
presented as meantstandard deviation.
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Astigmatism (D)
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Fig. 4. Corneal astigmatism measured by autorefractor keratometer

over time. Values are presented as meantstandard deviation. D,
diopter.
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Fig. 5. Corneal astigmatism measured by Scheimpflug over time.
Values are presented as meanztstandard deviation. D, diopter.
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DMEK¥} =4 AQtol| 4 A3 DMEK (phakic-DMEK), S-2 ¢
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The effect of 2% rebamipide ophthalmic solution on early dry
eye after SMILE surgery: a retrospective study

ALY, 47H, HE0L 49, HEH, 019, A8

Jin Hyoung Kim, Mu Yan Kim, Young A Kwon, Sung Wook Park, Sung Won Byun, Seong Woo Lee,
Sung Hyup Lim

N[ ESSni

GS Eye Center, Seoul, Korea

Purpose: The aim of this study was to investigate the effect of rebamipide 2% ophthalmic solution on early dry eye following small incision lenticule
extraction (SMILE) surgery by analyzing dry eye indicators before and after the procedure.

Methods: In this retrospective study, an initial sample of 372 SMILE surgery patients were divided into a rebamipide group (artificial tears and 2%
rebamipide) and a control group (artificial tears only). Changes in dry eye indicators, including the Ocular Surface Disease Index (OSDI), corneal
fluorescein staining (CFS) score, tear meniscus height (TMH), tear break-up time (TBUT), and dry eye classification, were analyzed at 2 and 4
weeks postoperatively in comparison with the preoperative baseline.

Results: In total, 250 patients (250 eyes) were selected: 135 in the rebamipide group and 115 in the control group. Preoperative characteristics such
as gender, age, spherical equivalent refraction, ablation depth, and optical zone size showed no significant differences between the two groups. Both
groups demonstrated a significant increase in OSDI and CFS scores at 2 weeks postoperatively, followed by a decrease at 4 weeks, with no significant
differences between groups. TMH increased significantly in the rebamipide group at 2 and 4 weeks (P=0.043, P=0.004), but showed no significant
change in control group or intergroup difference. No significant difference was found in the first TBUT between the two groups at any time point,
but the average TBUT significantly and rapidly increased from 2 to 4 weeks postoperatively in the rebamipide group (P=0.001). The dry eye classifi-
cation was significantly lower in the rebamipide group at 4 weeks postoperatively (P=0.014).

Conclusion: The use of rebamipide 2% ophthalmic solution immediately after SMILE surgery is expected to be helpful in treating early postopera-
tive dry eye, as it increased TMH and TBUT starting from 2 weeks postoperatively.
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Table 1. Demographics and dry eye indicator values

Characteristic Value
Age (yr) 25.04+5.51
Contact lens wear duration (mo) 67.57+56.66
Spherical equivalent (D) -4.23+1.68
Schirmer test (mm) 18.35+8.51
OSDI (0-100) 9.10£8.66
CES (0-5) 0.05£0.21
TMH (mm) 0.16£0.08
First TBUT (sec) 4.68+2.97
Average TBUT (sec) 6.65+2.32
DES dlassification 1.52+0.54

Values are presented as mean+standard deviation. Contact lens wear du-
ration (n=88), other items (n=250).

D, diopter; OSDI, Ocular Surface Disease Index; CFS, corneal fluorescein
staining; TMH, tear meniscus height; TBUT, tear break-up time; DES
classification, dry eye syndrome classification by Keratograph 5M.
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A

Table 2. Comparison of baseline dry eye indicators in the rebamipide and control groups (n=250)

Variable Rebamipide group (n=135) Control group (n=115) P-value
Schirmer test (mm) 18.29+8.75 18.40+8.25 0.939
OSDI (0-100) 9.1949.11 8.98+8.12 0.845
Oxford stain (0-5) 0.04+0.19 0.06+0.24 0.382
TMH (mm) 0.16+0.07 0.16+0.10 0.487
First TBUT (sec) 4.72+3.49 4.61+2.24 0.755
Average TBUT (sec) 6.67+2.43 6.61+2.20 0.799
DES classification 1.49+0.54 1.57+0.53 0.265

Values are presented as mean+standard deviation.

OSDYI, Ocular Surface Disease Index; TMH, tear meniscus height; TBUT, tear break-up time; DES classification, dry eye syndrome classification by

Keratograph 5M.
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Table 3. Comparison of changes over time in the OSDI and CFS grade between the rebamipide and control groups

OSDI CFS
Variable ipi ini
pmpe | gy p b Connlgw e
Week 2 change from baseline
Mean+SD 11.07£13.48 9.91+14.21 0.525 0.2610.61 0.22+0.57 0.152
P-value” <0.001* <0.001* <0.001* <0.001*
Week 4 change from baseline
Mean+SD 5.16+12.36 3.70£11.90 0.401 0.17£0.57 0.18+0.54 0.66
P-value” <0.001* 0.003* 0.004* 0.001*
Week 4 change from week 2
Mean+SD -6.11+£10.22 -6.99+£7.97 0.516 -0.12£0.61 -0.06£0.61 0.908
P-value” <0.001* <0.001* 0.063 0.306

OSDI, Ocular Surface Disease Index (0-100); CFS, corneal fluorescein staining (0-5); SD, standard deviation.

*Statistically significant P-value.
“Within-group change P-value.

ZHar A
CFS=&€ A, & 325 € 5457 F & 71’-’] 798t 2to]= Gl
o}, geto]g =] AL & A 0.04£0.19, £ & 25 0.3020.58 (&
A fHHl H3} P<0.001), & & 45 0.22+0.51 (& A di¥] P=0.004,
& & 25 U¥] P=0.063)Z WSt o, =i 49 & A
0.06+0.24, < T 2 0.2940.53 (& # tH] H} P<0.001), & ¥ 4
3 0.24+0.52 (& A tfy] ¥3} P=0.001, & & 23 tjH] P=0.306)%
F o 2% & A Y] & 3 2539} 4320 BAF L2 325 CFS
7} 7V, & BF & F 250 Hl9] & & 450 7HAStS
o BAHoR FootA|= Attt A7 CFS HakFe] thafiA
T 5 2 709 fost Alol= gltH(Table 3, Fig. 1B).

A
e

=20 —Lc0|
& M, & T 25 & T 470 F T 7] 793 Afol= Qlitt.
viu|g =04 TMHE € A 0.16+0.07 mmoﬂ Hl5l & & 2%

0.18+0.08 mm (& A tH] P=0.043), € ¥ 43 0.19+0.08 m

(& A i8] P=0.00)Z F-olstA F7I5toL, I‘Hm"fow% &
A 0.17+0.10 mm, & ¥ 25 0.17£0.07 mm (& A oy
P=0.865), & & 4% 0.18+0.07 mm (& A tj¥] P=0.181)Z &4
Aoz %916} Hk= Yotk & F 250 H|o & T 4F0= F
T 25 {fo% Hale Y EM g ESE P=0.177, HET
P=0.218), A7 WHSFF A F + 7H] F-9]3t Zfol= glolth
(Table 4, Fig. 10).

A =20 IH| A|ZKfirst TBUT)
27,4 5 2%, £ F 430 £ F 3§02 Aol Qigiet. A
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nmEFoE & A 4.73£3.49%0] H|F & & 2F39&
4.76£2. 7322 Hﬂi}ﬂ Aot & F 450 5.33182.78% 2 Lot
A& A9 s %25 O] 242 f5HA F7tols = Hols
AtHP=0.005, P=0.015). T3t 2FoAN= & & 4.62+2.23%0

H|5 & & 25 5.33+2.72% & FYsHA EA7HP=0.007) & &
4F 0= 4.86+2.742 % FO5IA I A AAS AT
(0.44+3.11% 74, P=0.233). o] Fupu|mEFoA 22 7|7He
%25 t¥] & & 45) B TBUTVF f9loHA S71she HskF
(1.03£3.32% F7H3 SAHCE {3 Zo|F HofFrt
(P=0.003) (Table 4, Fig. 1D).

==} It A|ZKaverage TBUT)
< A o8] & F 2529] Halgko] HHm|E & Fol A= FofokA] ¢
%3(-0.09+3.71%, P=0.801), HRXoA+=(1.05+3.30%,
P=0.002) F95t1, HIHFS F FolA FYs5HA S5kt
(P=0.023). & ¥ 250l & 29| B+ TBUT H|moA= R
A oAl AA UEPATHEIE S B, 6.68+2.96%; R
7.58+2.79%; P=0.029). & ¥ 25 M) & 45 HIF2 F &
oA folotAl EtEdl(P=0.023), BlHEEftollAE R-9lHAl
Z7FeFA1(1.6443.66%, P=0.001), R4 W37t ATt
(-0.32+3.84%, P=0.486). F+ 12| & ¥ 45 H«f TBUT= &My
TEF 7.66£3.11%, &7 7.11£2.812 2 #}o]7} YIch
(P=0.225). & A ] & & 470 FHPE=H9] Ho TBUT
L S95HA 718 Ao & Yeytil(1.32+3.74% 57}, P=0.002)
22 78t 7 91H0.53+3.58%, P=0.174) (Table 4,
Fig. 1B).
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0 0SDI G CFS
25 0.4
T
-
20 03 / ~—
15 0.2
10 0.1 /
3 Baseline Week 2 Week 4 0 Baseline Week 2 Week 4
==§==Reva-K 9.19+9.08 20.53+13.42 14.21+12.02 e=§=Reva-K 0.04£0.19 0.30+0.58 0.22+0.51
Control 8.98+8.09 19.30+14.14 12.90+11.67 Control 0.06+0.24 0.29+0.53 0.24£0.52
G TMH (mm) Q First TBUT (s)
0.20 7
6 1T -
0.18 ‘
*
>
5 _—
/ e
0.16
4
0.14 - 3 -
Baseline Week 2 Wecek 4 Baseline Week 2 Week 4
=== Reva-K 0.16+0.07 0.18+0.08 0.19+0.08 === Reva-K 4.73+£3.49 4.76£2.73 5.33+2.78
Control 0.17£0.10 0.17£0.07 0.18+0.06 Control 4.62+2.23 5.33+2.72 4.86+2.74
Average TBUT (s) Dry eye classification

£ 29

5

e=f==Reva-K
Control

Baseline

Week 2

Week 4

6.67+2.42

6.68+2.96

7.66+3.11

6.61£2.19

7.58+2.79

7.11+2.81

Q0 .

e=f==Reva-K
Control

—

T~

Baseline

Week 2

Week 4

1.49£0.54

1.5620.61

1.34£0.61

1.57£0.53

1.44£0.56

1.55£0.52

Fig. 1. Postoperative dry eye indicators in the rebamipide (n=135) and control (n=115) groups over time. (A) In both groups, Ocular Surface
Disease Index (OSDI) scores significantly increased at 2 and 4 weeks postsurgery compared to the presurgery scores. The OSDI scores
also significantly decreased at 4 weeks postsurgery compared to 2 weeks postsurgery. (B) In both groups, the corneal fluorescein staining
(CFS) grade score significantly increased at 2 and 4 weeks postsurgery compared to the presurgery scores. (C) Tear meniscus height (TMH)
significantly increased in the rebamipide group only, at both 2 and 4 weeks postsurgery compared to the presurgery level. (D) There was a
statistically significant difference (**) in the change of first tear break-up time (TBUT) between the two groups from week 2 to week 4, with
the rebamipide group showing a significant increase while the control group showed a decrease. (E) At 4 weeks postsurgery, the average TBUT
in the rebamipide group showed a significant increase from baseline, whereas the control group had no significant change. However, there
was no significant difference between the two groups at each time point. This likely correlates with the significant change seen in the control
group between the preoperative baseline and week 2, and in the rebamipide group between week 2 and week 4. (F) Dry eye classification by
Keratograph 5M. In the rebamipide group, the classification value showed a statistically significant decrease at 4 weeks postsurgery compared
to both presurgery and 2 weeks postsurgery. The control group showed no significant change. Reva-K, rebamipide group treated with both
2% rebamipide and artificial tears; Control, group treated with artificial tears only. *P<0.05, **P<0.01 indicate statistical significance. Green
asterisk, change in rebamipide group; gray asterisk, change in control group; black asterisk, difference between groups (above lines, difference
in change; above points, difference at each time point).
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Table 5. Comparison of surgical factors affecting changes in dry eye indicators

Variable Rebamipide group (n=135) Control group (n=115) P-value
Optic zone (mm) 6.55+0.12 6.55+0.11 0.854
Lenticule thickness (um) 97.07+27.38 95.44+27 .44 0.640

Values are presented as mean+standard deviation.

AE GO R Qb AZRF 419K FHhm|H & 2% (Reva—K' Sam-
i) too] 3844 dotEott. AaEdesE & 4
4 AAEZ AAIsE] sl 7P Gelol EE &2l /‘U}%_] Easly
g AT WO ot A2 dYF R RE AHE ATT &
U= Aojot.

H Ao At S W fYAIE A H S 2507 9

20234 gh=7/3Rtstaloll A AATRE 74
& A Al A8s5to] FHEES RARSH Hk
oj FARQl FAol U= ALR 755}, %

SIQ1 A5 AUz Al S of, At oIz FH& {=of| A
71ES B ol A g3 2507 § B 4512 = 18%0l &
A}, o= AA =& ix}ow HAZ F5E oY A%t AR
A7t U2 f‘&x}% T oA AR A 1ot Az
_% oﬂﬂ-ol 4= 9ltk K5MO.B AARE A4

2+ZF TMH 0.16 mm, 3 TBUTE 4.68%, ¥

TBUT= 6.655‘5, A% EF 1.522 5% ﬁ*é"* ?ﬂ‘% 7l+°ﬂ 53t

)
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FE A5l A o, AUP‘ TES H*7l HoH IH%P g}z}—,]
A48 S LukA Rl 20953 5 Ystoke A2 F27t Sint. o]
o] 22 AY e LRIIEF} ThE tfH Al B4, TAI7F QAL
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7F QUQiTh ESH & A AXRL AEZ HAASE 7714 AAF AT F
oA FAA R {5t Zpo]7t IgITH(Table 2). & Foll= 412
o HARE A Q)3 6714 ARt A #E 25 Fo 45 T S5
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& & 250| Hlsf 4520 OSDI= F9JsHA 4ok, CFS =
Aokl oy §oJgt 22 o UtK(Table 3, Fig. 1A, B). wet
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o & & 2529 o] KootA S AoE et & ¥ 25
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