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Mok YZMICHEHYIS 088t LI HIHEe)
2700l T2 YRR HeAs B

SH YUY +2 = ZHEAE HUR ANGHSHEYVIZ o0 Azl TE FYXIwa-gel Hats HESIA

oot Wi MWy 2 AdY2 & 343(442hs 2O Tat 1222 mm) 23228 mm)2Z2 2RI EHRERE & =
1915, e SHPEEEEFVIZ 7IS0H0, Ao ME EoZE, EUHZ0], A9 nl/Wa] Z2&20], 2fadml/n] Z&H
o WL AT S5 SHotl HAdAEE|e RFE H|uSHRACH

2k »= 2 UNEZA] ZRUOZEEZ0], 2T ZEHAH2 1M 2220 O &2 s 2/, = = 30€M Xtol= SA
Moz R0I5IATHp=0.015, 0.027). & EM 28 BNZE, BHZ0[, EHES 2t UFH=E SASHE Kolgh X0l gl
damafetals 2 2700 TE gddlEe xole gL, g0l s a2 T AY0| =45 EY0| S716IATH0<0.05)
Z2E T A2 2T 240 ZLXRIHES B, dAHYE £017] Qo 1P EAU+E & & 2R 2 =

S ot Hol o RolsHol & Aoz Mzstot
(CHetettsts|X| 2013;54(6):877—-886)

2o f3kso] =Yt e, AeegAY dERE d Fineol| oJa) A7) 83 Ezhupd fe(sutureless
A 22 AWl oJgt WA g=zo] 7HssiAIA =S8l self—healing clear corneal incisions : CCls)-2 A/NY =
a1, olggh 22 AN 7S & AR e I 7] HaR s 7O R et ©, Sl 9
it & 5 AT 5 Sl AP E 24 4 Slohe b AR ZhA, wE S0l Tk stk Aol 9l
o] Qlo] AlEe] A =o|aA} Sl A=Y U R Ah & S AWAE T8 AHET h A WS St
de) Assa ok 7129 2.8 mm EAY Wy 5 A= A7} of ] o] oja) Hagn} ok’ RE
«of olo] 2.2 mm 7|®Ho| Wo] ARG-EIL gL, AW A oh 22 2719 AN R QoE = AT WU s
717 A3 sk A= 1.5 mm o8t A& FE 7ol g AHo] ol EstaL, At & Tt
bimanual technique7}A| A7j&]o] AA| A4dol] A-§=1L S WA HEdo] e AR defFon,
U= Aol sANE IR} FUS EAlT]= o] 71H AR MM THSE Y =g Ha mE2A A4 A4
2 I FTUEEY AT R eAgto] dojA|ilL, & A5 A e FFor EAk= Aol 7HssiAA =3l
Z ANRAY] B9 oA 7129 e Al A ¢ o} Azl w2 A R9lo] FEish Bislke) & & S
s =71 A7 Aol Hasithe whido] 9lom, 1.5 mm W] TS dobial o|F ol AEstemEn Kt
ojs} /Ao utA 1QtE AFAA HUAlolE T QPAsaL whE Al a3k kS & Ao g AY7Rith
(singe plane)-& |83t A7lAtol o8] & & X422l = wha] ofof] & Atoll= 2t 7Y HWol AR 2.2 mm
I 2 A Rl Sh A Aol gle] H 4= Qlk g 1992 &5 AN Wi =&<t(Microcoaxial cataract surgery:

MCCS)3}+ 7122] 2.8 mm WA 4=<(conventional cat—
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CHdh B

201149 5Y5E 109714 29 okalof A ¥4 (senile
cataract) & w=4d7] A WA (presenile cataract) 2.

ol fle dudes ¥ AderdAddes

AT % 347, 449k tho R Blo] HFHQ A7E A
PYaisich. WE BAEClA Ao 2AT ST Wste
o, ool ehta] Eoly e AU WU o

of Qtata ek 7Hxl Al 2 Aol A AlQstelch &
A AEHAL AL AL AlSE HAR FA AAL
= At s Al 4= 2 LOCS (Lens Opacities
Classification System) III HE5of 2|3t WAk R3] H=
£ Bristeleh. 27N #lel whah 1411, 14¢h) oA
+ 2.2 mm &E7) Fgzat drfstel| & & Zhdf 5ok
B1A] ¥l AHAR| R E = E B1laL, 244231, 309D ollA=
7129] 2.8 mm EWzkat S A5, #10—0 Nylon
= o|&sto] 3 vEE9 BHAIA = s F 254 A
AAZ sttt 4L Alcained o83 H¢kalz 9 li—
docaineof| oIt Hl=dshub] £ AJRYE QA 2EukeET]
(Infiniti Vision System®™, Alcon Laboratories, Inc.,
Fort Worth USA)E o] &3dto] 23m38kad Al &
AFTAAE At on, & F 7iat A/|E 1S 23
ol o (halanced salt solution, BSS®, Alcon, USA)L o]&
sto] 7|2 4=3H(stromal hydration) S A|3§5FAT) & o
L Levofloxacin eyedrop (Cravit®)3'_]- Prednisolone ace—
tate eyedrop (Pred Forte®™)< 6A17F ZFA o 2 AHotslal,
& & WElHA A 45 A=ol webd AAs] 5=
AT WU e AR BE SRS A A=
Anl, A9, ke, 2 -HA 59 71 tbEARe) oA
ok OCT (Cirrus OCT, Carl Zeiss Meditec, Germany)
olgele] Wi H9IE TIAE GO & F 19
9, U9 Belsich AA SA2 stolF 714 2
O] AFE FAIH T & AAEAE £HF, +AFS
71Z&0 2 ZHetH 5-Line Raster ER &35} 0H,
Ab @ ZA(measurement) RF FA <271 A8t
o} gt AR 334 e Fedsto], 1 F 8
a AEHA o] 7Ht 2 o|n| x| F Adstglar, F g ¥k
Zte] o8l FEo2 HEET A9H
(NIH, Bethesda, Maryland) Z21-& o]&3}o], A7z
Z(incision angle), &7}z o](incision length), ZtatArw]/
s d<4=7 o] (epithelial/endothelial gap length), ZFatAtw]
/YT A <H A (epithelial/endothelial gap area), A7|H-%
9] Z|tjzFat=7) (maximal corneal thickness at incision

site)E A3t glAan|at vk (Descemet’s membrane

ool oy

—_

)

Figure 1. Anterior segment OCT (optical coherence tomography)
image showing a clear corneal incision site postoperatively.
The definition of incision site parameters: 1) Incision angle
(The angle between the line that joins the epithelial and endo-
thelial ends of the incision and the tangential line on the cor-
neal surface) 2) Incision length (The total length of the main
incision measured from the wound entry to its exit point) 3)
Epithelial/endothelial gap length (The length that lines inside
of the gap, the longer one is selected, if present) 4) Epithelial/
endothelial gap area (The area inside of the gap, if present) 5)
Descemet’s membrane detachment 6) Maximal corneal thick-
ness at the incision site.

detachment) 9] 55 7|55t3tt. 67]9] Zx]o gt
A2 ohgat ZokFig. 1.
1) Z7)Z+x=(incision angle): ZpapAku) o] @j=4 7)1 A
ToF Zhihfju] WSEWA E4-5 Adste A
]

=Rl
T5E iy WS 7R AA AR F
o]

3) ZHapxba) /a1 4 47 o] (epithelial/endothelial gap
length): Zrap4f Zhahfja] Aol 2T 48 4
ERE sk WS

4) Zyapalal/ W u)d<4=H 2 (epithelial/endothelial gap area):
Zhapde] B Zbetyn) AEo] 2 A4S, AEREE
ke W& & W4

5) gl2am2t ghe](Descemet’s membrane detachment):
Zhat71 A3} d| Avat 7ke) He

6) A/HEel F oz (maximal corneal thick—
ness at incision site): Zba} Y& FE| Zub=7| 9|
2|t

44 A 30 242] v W= independent samples ¢—test,
chi—square testE ©]-83}o] v|W3}lF AL, BE SAEAL
SPSS (version 18.0, software for Windows; SPSS Inc.,
Chicago, IL, USA)E o]&3}l9on, p—value<0.055 &
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Ax oz ougickn Agahech
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A 449t A 2.2 mm (1) ZARE AJdute #+2

2} 50k oz} 9oko 2 Z 149t0]<]
2o A} 149} iz} 169k 3 30¢t0]Qie). FHAlo] =
AL 1A 66.1 + 8.24), 272 66.4 + 6.84=2 T+
2He] SARHA Aol o, & A wAAIE, kgl

11 2.8 mm (251) A7)
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Table 1. Preoperative patient characteristics

ogl
fas)
0
12

Al, ZF g A2 4= LOCS (Lens Opacities Classification
System) III £330 93t MAZIE A= EA A 825t
i}o]: Eo]x] oJ-oh;].(Tab]e 1). oq_—TL7]7]. Zo} ‘_Oloﬂ/ﬁ

U S AT RS Ao W 2

A 9 & & e AskA] §kokar, ek
°§, AiraEs Rt Tt & & S A WASHA] &
ot} HiFZ-SutA8-A]7Hmean phacoemulsification time),
Hats<A]7Hmean operation time), A% & BSS oF &,

% 2 A7 JHE T 27+ A 2ol ¢IgltH Table 2).

Group 1 (2.2 mm) Group 2 (2.8 mm) p-value
Eyes (n) 14 30
Sex (Male/Female) 777 10/20 0.290"
Laterality (OD/OS) 5/9 14/16 0.495"
Mean age (year) 66.1 + 8.2 66.4 + 6.8 0.580"
Mean CDVA (Snellen) 0.32 +2.22 0.48 + 0.24 0.111°
Mean IOP (mm Hg) 9.57 +2.65 11.76 + 3.03 0.187"
Mean astigmatism (D) 1.56 + 1.23 1.42 + 0.74 0.649"
Endothelial cell count 2752.5 + 400.5 2792.4 + 347.3 0.894"
Cataract hardness (LOCS III)
Cortical density 3.07 +£ 1.49 2.84 + 1.65 0.660"
Nucleus density 3.42 + 1.55 2.83 +£0.97 0.199"
Posterior subcapsular opacity 2.53 + 1.97 1.34 + 1.11 0.049"
Values are presented as mean + SD.
CDVA = corrected distance visual acuity; IOP = intraocular pressure; LOCS = Lens Opacities Classification System.
*Independent samples z-test; +Chi—square test.
Table 2. Comparison of mean surgical parameters between 2.2-mm and 2.8-mm incision group
Group 1 (2.2 mm) Group 2 (2.8 mm) p—Value*
Mean phaco time (sec) 21.14 + 8.45 21.90 + 13.91 0.891
Mean operation time (min) 29.78 + 4.28 27.00 + 4.97 0.078
Mean fluid used (mL) 103.57 + 29.34 109.64 + 34.27 0.385
Values are presented as mean + SD.
*Independent samples z-test.
Table 3. Postoperative changes in mean UCVA and IOP and astigmatism by autorefractor
Group 1 (2.2 mm) Group 2 (2.8 mm) p—value*
Mean UCVA (Snellen)
1 day 0.62 + 0.15 0.68 + 0.26 0.290
7 days 0.69 + 0.23 0.73 £ 0.23 0.620
30 days 0.72 + 0.23 0.71 + 0.21 0.836
Mean IOP (mm Hg)
1 day 9.92 +2.99 11.25 + 3.65 0.235
7 days 9.30 + 2.83 10.44 + 3.22 0.293
30 days 9.00 + 2.52 10.80 + 2.83 0.090
Mean astigmatism (D)
1 day 1.07 + 0.47 1.16 £ 0.85 0.767
7 days 1.05 + 0.45 1.27 + 0.89 0.459
30 days 0.75 + 0.78 1.04 + 0.58 0.219

Values are presented as mean + SD.
UCVA = uncorrected visual acuity; IOP =
*Independent samples z-test.
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intraocular pressure; D = diopter.
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Table 4. Results of AS-OCT parameters

- Cfsterntets|x| 20134 X 54 M X 6 S -

Parameter All Patients Group 1 (2.2 mm) Group 2 (2.8 mm) p-value

Mean angle (°)

1 day 4529 + 7.0 39.75 £ 7.6 47.00 + 6.0 0.098"

7 days 42.50 + 5.0 38.62 + 5.5 45.08 + 2.4 0.112°

30 days 40.22 + 6.3 38.28 £5.5 47.00 + 1.4 0.082"
Mean length (um)

1 day 1494.1 + 295.1 1603.0 + 319.4 1460.6 + 285.3 0.239"

7 days 1468.8 + 243.1 1514.5 + 258.9 1444.5 + 239.8 0.524"

30 days 1288.4 + 212.9 1317.0 + 216.6 1231.2 + 216.6 0.483"
Mean maximal CT at incision site (pm)

1 day 1028.1 + 70.5 984.0 + 95.7 10354 + 64.5 0.133"

7 days 998.3 + 103.0 964.6 + 138.6 1008.4 + 91.9 0.373"

30 days 753.3 £ 76.5 769.7 + 85.5 730.4 + 63.0 0.406"
Mean endothelial gap length (um)

1 day 201.0 £+ 104.0 254.0 £ 111.4 184.7 + 98.1 0.100"

7 days 162.6 + 90.8 197.0 £+ 102.2 144.2 + 81.8 0.191°

30 days 63.4 + 55.7 86.8 + 48.9 16.8 + 37.5 0.015"
Mean endothelial gap area (pmz)

1 day 2614.4 £+ 1741.1 3560.0 + 1937.5 2323.5 + 1605.1 0.079"

7 days 1981.3 + 1224.7 2400.5 + 1166.2 1757.8 + 1234.1 0.239°

30 days 508.5 + 737.5 737.6 + 815.9 50.4 + 112.6 0.027"
DM detachment (%)

1 day 79.4 75.0 80.7 0.089"

7 days 39.1 37.5 40.0 0.785"

30 days 0 0 0 -

Values are presented as mean + SD.
*Independent samples r-test; 'Chi-square test.

g Zpol= HolA| gFkar

Hrop whe AekS el ARt
ol tH(Table 3). A o
& T AR Axe] Wk= thet Zrh(Table 4, Fig.
2). A, HHZANAEE B 22 mm oS & 3 1Y, 1
o 17094 39.75 + 7.6°, 38.62 + 5.5° 38.28 + 5.5°,
2.8 mm & 47.00 + 6.0°, 45.08 + 2.4°, 47.00 + 1.4°
2 5 2N 7F FATA 7ok Apol= HolA] oottt
(p=0.098, 0.112, 0.082). HFEANZoE ZAHIL 1,
2.2 mm oA 1603.0 + 319.4 um, 1514.5 + 258.9 pm,
1317.0 + 216.6 umo| i 2.8 mm *of|A] 1460.6 + 285.3
um, 1444.5 + 239.8 um, 1231.2 + 216.6 ym& & &+ I
T & 5 UNE7HR] fashs A4S BAANL 24 &
Ao g ou|l= Aol oY UAtH(p=0.239, 0.524,
0.483). 3HH, & & 17HL71A] A7fEL9)9] H izt <]
32 v uPS uf, 2.2 mm oA 984.0 £ 95.7 um,
964.6 + 138.6 um, 769.7 + 85.5 pm, 2.8 mm of|A]
1035.4 + 64.5 um, 1008.4 + 91.9 um, 730.4 + 63.0 um

2 AREe]| whep = A B AR A At

i)

L
>

o

o,

:{o

o

o

D

Yo A4S vwshd, 2.2 mm Fo|A] 254.0 + 111.4
um, 197.0 + 102.2 pm, 86.8 £ 48.9 um, 2.8 mm <+
184.7 + 98.1 um, 144.2 + 81.8 um, 16.8 + 37.5 umo]
o, Zit e dEH A o) A9, 2.2 mm oA 3560.0 £
1937.5 um®, 2400.5 + 1166.2 um®, 737.6 + 815.9 pm’,
2.8 mm oA 2323.5 + 1605.1 unt’, 1757.8 + 1234.1 ',
50.4 + 112.6 um’o] e} ZhahyjmAgZo], ZFuhla] 2
&9 AL, & 5 1IH7IA] 274(2.8 mm) o] 154(2.2 mm)
Hr} o We £AE HOA, & & YA & AU 1t
Woldedo], Wajdeuae] xjol= FASHHORE {olu|
3 A0]ATH p=0.015, 0.027). glAw2relz]e] 79 2.2 mm
9} 2.8 mm wol|A], & & 1UR 75.0%, 80.7%2] v]&=
HPASE AL, 15UA) 37.5%, 40.0%04 HEEloH, &
3 iAol = BE Sjol A A= & & 194 o
uf|abate] whAito] WhAYEER] ok ol wls| Hak A
67.8 + 6.542 59.8 + 7.8A40 Bl&| o =9ty & T
1A <t Q12 10.4 + 3.6 mmHg= g Ave} vf2]7) ¢l
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0.025). & T 7TUA7IA| glAaWet vie]s} Yolgls Stk
|

28R gL 2 Hwd| Bu, ket dolgls o] 18
2] ko ol v|al HFAH 70.8 + 4.842 62.0 + 6.34]
Hrop Aol o w1, & F AgolA 8.1 £ 3.4 mmHgE
dha]hdo] Qe 2 ¢kerel 10.9 + 2.1 mmige] B3 o
woton, = AUNG 7F A9, & T At 9A] FAHCR
o) 9l ZFo]ATH p=0.002, 0.033) (Table 6). 3H <
o] w2 diAdel vhe] o] WhARlES A e, 50t

oz
nx

HEol HENSE RHEf -

B 1800 - Group 1 (2.2 mm)
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Figure 2. Results of AS-OCT parameter, (A) Mean angle
(°); (B) Mean length (um); (C) Mean corneal thickness at
incision site (um); (D) Mean endothelial gap length (um);
(E) Mean endothelial gap area (pmz) (*p < 0.05).

10%e14] B, & F 79 o
<

A7
2 HH, 60dioll A= <

SRE TR o 3 194, 85.7%
oA WAL, & & TR 46.1%%2 Fastglon,
& F 30Y9A o= LAEA] Gttt 70t o)de] Aol
Me & 5 TRA7HA] BE SRt A gl Addhdte] A
o] IAEROY, & T 30UA o= BF AAEoH, o
Z Aol g & 5 144 lamahake] dAelEo] 2f
ol= BATH R F-olulgt Aol lrh(p=0.035) (Table 5,
Fig. 3)
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Table 5. The ratio of postoperative Descemet’s membrane detachment by age

50-59 (years) 60-69 (years) 70-79 (years) 80-89 (years) p—value*

DM detachment (%)

1 day 40 85.7 100 100 0.035

7 days 0 46.2 100 100 0.337

30 days 0 0 0 0 -
DM = Descemet’s membrane.
*Chi—square test.
Table 6. Parameters of groups with and without Descemet’s membrane detachment

Non-DMD DMD p-value”

Mean age (year)

1 day 59.80 + 7.75 67.80 + 6.49 0.025

7 days 62.00 + 6.29 70.77 £+ 4.81 0.002
Mean UCVA (Snellen)

1 day 0.48 + 0.29 0.52 + 0.22 0.713

7 days 0.76 + 0.26 0.75 + 0.22 0.919
Mean IOP (mm Hg)

1 day 14.20 + 2.38 10.42 + 3.64 0.039

7 days 10.85 + 2.07 8.13 + 3.39 0.033
Endothelial cell count

1 day 2631.8 + 146.4 2881.5 + 354.7 0.141

7 days 2798.7 + 420.7 2766.0 + 503.9 0.870
Mean phaco time (sec)

1 day 28.14 + 2.81 21.35 + 15.35 0.070

7 days 21.25 + 14.71 15.68 + 11.11 0.427
Mean operation time (min)

1 day 25.00 + 2.34 26.85 + 5.52 0.474

7 days 29.30 + 4.47 30.33 +£2.91 0.554
Mean corneal thickness (pum)

1 day 1052.0 + 33.7 1285.9 + 250.1 0.001

7 days 1117.5 + 181.3 1288.8 + 214.0 0.056

Values are presented as mean + SD.
DMD = Descemet’s membrane detachment; UCVA = uncorrected visual acuity; IOP = intraocular pressure.
*Independent samples z-test.

100

90 -

80 -

70 +

60 -

50

Patients (%)

40 |

30 -

20

[] Pod#1 day
B Pod#7 days
[[] Pod#30 days

—

50-59

60-69

70-79 80-89

Age (years)

Figure 3. The ratio of postoperative Descemet’s membrane
detachment by age (*p < 0.05).
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Frgziar Auh 2 A WuliellA 7Y g AldEaL
9= 7]Woz Kelman'o] 93] 281t 3l =99
o|% Zhahta] Mg} AATHE TS, & F WIS 52
AN BHo 2 Afel 37|15 Eole WFo= WA
wlo] gt} AR Aozt FrotA WA Fgghe] AR5t
7Hs A AL, whE A S-S 7 S 4= 9o, el wt
A 5 & 3 U dSo] sHHE o= Qltks At B
= vf ok FHT HE W ES2 (anterior segment
OCT)¢] Egloz & T AyjelE u)&=4(non—contact),

H]Z<%A (non—invasive method) 22 411 w27 134k
T G fdo] 7hsdiAlth 2 AtollA] ARg-E Cirrus
OCT+= 840 nmo| o} o] g3t Tk FA+-S &3}
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=ABSTRACT=

The Morphological Changes in Main Corneal Incision (2.2 mm vs. 2.8 mm)
Evaluated Using Anterior Segment Optical Coherence Tomography

Jin Hyung Kim, MD, Tae Im Kim, MD, PhD, Eung Kweon Kim, MD, PhD, Hyung Keun Lee, MD

The Institute of Vision Research, Department of Ophthalmology, Yonsei University College of Medicine, Seoul, Korea

Purpose: To investigate wound characteristics and ultrastructural changes in the 2.2-mm and 2.8-mm main corneal
incisions.

Methods: Forty-four eyes of 34 patients undergoing cataract surgery were randomized to receive a 2.2-mm or 2.8-mm
main corneal incision. All incisions were evaluated 1, 7, and 30 days postoperatively using anterior segment optical coher-
ence tomography. The angle, length, maximal thickness of the incision, and if present, corneal gap length and incision gap
area were calculated. The existence of Descemet’'s membrane detachment was recorded.

Results: The mean endothelial gap length and gap area of the 2.2-mm wound were larger than the 2.8-mm, with the only
statistically significant difference observed on postoperative day 30 (p = 0.015 and 0.027, respectively). There was no dif-
ference in the mean incision angle, length, and corneal thickness between the 2 incision sizes. The ratio of Descemet’s
membrane detachment increased with older age and low postoperative IOP, but not associated with incision size (p < 0.05).
Conclusions: Both the 2.2-mm and 2.8-mm main corneal incisions showed excellent wound healing outcome without sig-
nificant postoperative complications. Older patients with low postoperative IOP required a more careful wound care
management. The incision parameters in the present study can be used as an indicator of the healing process to reduce
wound-related complications.

J Korean Ophthalmol Soc 2013;54(6):877-886

Key Words: Anterior segment optical coherence tomography, Main corneal incision, Morphology, Phacoemulsification
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