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Q8 MCCSE ABe F 4717 Ako] Bakelie nhel
S o] YA YSITh olo] & AFolA=

Al 5 1do] Fafst Aol A A2zt ztu vfmA
%, 70} %7 Sof WakS 2.75 mm CCSE Algat BA
3wl BAekole). 12l fAe] o) Asho] wet 4
A 2 S f3] Aoy AR/ HERE 5
off A7 AdE= dlo] g Rz o oo wek
Agket Aol 2717 thE 4 doka o AL whet
A AN A7 whet ojw] ERE SRS ohA] LOCS
(Lens Opacities Classification System) III H3Fof 28]
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t} 1209k 32k Z=2x]o] 2.75 mm CCS (conventional
coaxial phacoemulsification)S A]8Y & 15-(40¢h), 2.2
mm MCCS (microcoaxial cataract surgery)S 22 23
(4051), 1.8 mm MCCS (microcoaxial cataract surgery)
Al3et 34090 o2 EREo] fas Al vt 17
1 Zhzkel & LOCS (Lens Opacities Classification
System) III #&Fof 23] 31 A3} A=(nuclear opa—
lescence, NO)¢j| u}ak NO2, NO3, NO49] A oz B=
gloleh 1:29] 409K 129ko] NO2, 15¢k0] NO3, 12¢to]
NO4Z2 EHZQA 249 4092 129to] NO2, 169t0]
NO3, 12¢to] NO4= ERE|Qom 379 409F2 15%t0]
NO2, 15¢to] NO3, 10¢to] NO42 EFE|Qch & d %
21} ZEAS A A2 A (SP—3000 Ultrasound,
Tomey, Germany)& ©|-§35F Zr4H574 41} ZHEAW] 7
(Noncon Robo—CA; Konan Medical Inc., Hyogo, Japan)
S o]83t zZFhfm AN ZUE(corneal endothelial cell
density) & ZFHgH HE QHA HARE AlPstqlct. F o
oA MUY &2 3 Y SHE FEAte] o)
0.5% Proparacaine hydrochloride (Alcaine®, Alcon, USA)2}
4% Lidocaine hydrochloride® <t wl3slof Alggs}4ict.

A2 WUAF =< (conventional coaxial phacoemulsi—
fication) & A8 -2 FAE(1, 409H) 2 thojopRnt

o2Z o]g3fe] 2.75 mm9| o] SR EHZHHANS st

Aol A9 WA T4 Pehrinct
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capsulorrhexis) & AAFE ol-&sto] AlYstqict. wido
2.2 mm MCCSE vke 3xH(24, 40¢H)EL 2.2 mme] &
ANAE whEdlon F7HAl A7) S o] ol
A k9ril, 1.8 mm MCCSE A8t SA&(3<, 409h) &
2.2 mm=z ANA AL A5t 2.75 mmet 2.2 mm
incision groupoj|A4]+= Infinity Vision System (Infiniti Vision
System®, Alcon Laboratories Inc., Fort Worth, USA)Z,
1.8 mm incisionofA]:= Stellaris Vision Enhancement
System (Bausch & Lomb Inc., New York, USA)S 7}z+
ARSI o o]d Continuous modeS Y &As}%3th
Freoll(Balanced salt solution, BSS®, Alcon, USA)<
Agste] SRRl ST £UREES AT 5 289 ¢
3}7|(Infiniti Vision System®, Alcon Laboratories Inc.,
Fort Worth, USA) 2 #9] =444k} 1 dgEUS Al
Fatarh. o] QA 4 Monarch C* in—
jector system (Alcon, USA)S o]&3}to] Acrylic Q&4
A (Hoya [YA60—BBR] , Hoya Corporation, Tokyo,

Tapan)E ' Woll A1) 5 A U olglis HeHEAL B

F Zpabget o 2 QIS WAl FkE E017] $istod
ZhaHg gk AlYsEA] kT

T 5w el AYEE 23T oflyA|9 &
7] SleiA = ol A Aol AHEE E =y
o2 2] %F(mean ultrasound power), X Z-&a} AFE-A]
ZHultrasound time)S ZA3lA9 oM, o] T 7S L3l
3 ZFel cumulative dissipated energy (CDE), 18|12
AR Foll AFEE TRHY O 5= vlaskeinh
2.2 mm 9] Z9-o+= CDE g2 25T7]7]) elsto] 2¢
A= ALhtEo] EUE | FEAIE

224 Fof|= Levofloxacin (Cravit®, Santen, Japan)i}
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Fluorometholone (Ocumetholone®; Samil, Seoul, Korea)
= 199 43] Febsto] 4331 Folsiqleh B3k 5 5 1
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we ooz ANkt
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=4 oAl 24x100
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CCT change(%)=(+&x A FA-&F 49 F
M/ Zhar F7A1x100

Cravy A4S o]-85to] & £ 1 At A9 &
5 ouln] L1'/\](Surgically induced astigmatism)Z& A&
gttt Cravy A2 & A ZaE34 A 2g) 2

F
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Zupguste] ggel] 7|28 £ PHoR &
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g

Al < 7] XPO Az vwsl] 9Jste] SPSS
17.0 for Window (SPSS INC.) 9] U dufx]AREA] (analysis
of variance, ANOVA)E A&3lgom AlE HA O A
Tukey’s b2 A3, p gho] 0.05 vk 7§ 57
How folsirtn Hrletoict.

Table 1. Preoperative patient characteristics

M53H M7E-

=% Table 201]A1 JﬂOé@‘ “(balanced salt solution,
BSS) AR&EF, AF&E 28w} o %] 9] oF(Phaco power)S
=2 LOCS IIT ol A Al < bl 123t Zpol & Holx] ¢k
okth. E3F LOCS I NO2, NO3ojA 2&m} ARgA|7H
(ultrasound time)¥} CDE= §-2]3t 2}o]& Holx| gkgto
U LOCS 1II NO4of|A4] 1.8 mm o] T2 F o] H|3}¢]
FostA 2 289 AREAIZH p—value=0.031)3} CDE
(p—value=0.029)+& E@E}(Table 2, Fig. 1, 2).

T U, 2714, 6714, 19 5 Alga} Zhah yja) A=,

1.8 mm Group 2.2 mm Group 2.75 mm Group p-value
No. of patients 37 38 38
No. of eyes 40 40 40
Gender (M/F) 22/15 24/14 15/23
Age (yr) 62.42 +£9.12 59.42 + 8.54 68 + 9.42 0.759
BSCVA (log MAR) 0.46 + 0.13 0.50 £+ 0.15 0.47 + 0.16 0.512
Pachymetry (um) 530.32 + 29.81 539.54 £+ 37.81 535.41 + 42.80 0.891
Corneal endothelial cells (cells/mm?) 2575.91 + 388.13 2592.92 + 359.64 2530.81 + 364.23 0.636
Corneal power (D) 44.58 + 1.37 4493 + 1.53 4372 + 1.21 0.615
Corneal astigmatism (D) 1.04 + 0.73 1.17 £ 0.90 0.96 + 0.68 0.450
Axial length (mm) 23.05 + 4.01 23.62 +2.59 2299 +£3.77 0.214
Values are presented as number or mean + SD.
BSCVA = best spectacle-corrected visual acuity.
Table 2. Intraoperative parameters
1.8 mm Group 2.2 mm Group 2.75 mm Group p-value
LOCS III NO2
BSS use (ml) 62.53 + 20.67 63.52 + 13.52 66.42 + 9.73 0.732
Phaco power 40.01 + 6.51 41.72 + 16.81 38.01 £ 5.52 0.230
UST (sec) 11.62 + 7.31 14.10 + 8.21 12.61 + 7.34 0.281
CDE 1.76 + 1.97 231 +£1.22 1.87 + 0.34 0.523
LOCS III NO3
BSS use (ml) 84.52 + 15.63 88.07 + 9.82 81.59 + 13.84 0.562
Phaco power 60.30 + 2.91 52.12 + 15.31 51.61 + 2.13 0.145
UST (sec) 17.72 + 14.23 15.84 +9.21 16.61 + 8.30 0.231
CDE 4.26 + 2.36 329 +1.54 342 +£0.13 0.114
LOCS III NO4
BSS use (ml) 122.52 + 18.95 112.82 + 17.54 124.52 + 23.67 0.854
Phaco power 78.52 + 13.77 80.73 + 18.46 75.13 £5.02 0.187
UST (sec) 42.54 + 14.61 25.08 + 17.12 28.07 + 18.25 0.031"
T' a b b
CDE 13.26 + 11.25 7.23 +2.75 8.44 + 0.57 0.029"
T a b b

Values are presented as mean + SD.
UST = ultrasound time; CDE = cumulative dissipated energy.

*Statistically significant; "The same letters indicate non-significant differences between groups based on Tukey’s b multiple comparison test.
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Figure 1. The difference of ultrasound time between 1.8, 2.2
mm MCCS and CCS according to nuclear opacity (LOCS III
classification). In LOCS III NO4, 1.8 mm MCCS showed
statistically longer ultrasound time compared with other the 2
systems (p-value = 0.031). Statistically significant.

Table 3. Preoperative & postoperative corrected visual acuity

B1.8 mm system
02.2 mm system

H2.75 mm system

Cumulative dissipitated energy

NO2 NO3 NO4

Nuclear opacity

Figure 2. The difference of cumulative dissipitated energy
(CDE) between 1.8, 2.2 mm MCCS and CCS according to nu-
clear opacity. In LOCS III NO4, 1.8 mm MCCS showed stat-
istically higher cumulative dissipated energy compared with the
other 2 systems (p-value = 0.029). *Statistically significant.

Visual acuity (log MAR) 1.8 mm Group 2.2 mm Group 2.75 mm Group p-value
LOCS III NO2

PreOP 0.29 + 0.36 0.28 + 0.12 0.27 £ 0.42 0.273

PostOP 1 mon 0.04 +0.03 0.04 £+ 0.03 0.05 + 0.04 0.459

PostOP 2 mon 0.05 + 0.02 0.04 + 0.03 0.04 + 0.02 0.105

PostOP 6 mon 0.05 + 0.03 0.04 +0.03 0.04 £+ 0.02 0.606

PostOP 1 yr 0.05 + 0.04 0.04 £+ 0.03 0.04 £+ 0.02 0.699
LOCS III NO3

PreOP 0.37 + 0.13 0.44 + 0.19 0.39 +£0.13 0.357

PostOP 1 mon 0.06 + 0.03 0.05 + 0.04 0.05 + 0.03 0.301

PostOP 2 mon 0.06 + 0.02 0.04 +0.02 0.05 + 0.03 0.231

PostOP 6 mon 0.06 + 0.03 0.04 + 0.02 0.05 + 0.03 0.402

PostOP 1 yr 0.06 + 0.02 0.04 +0.02 0.05 + 0.03 0.716
LOCS III NO4

PreOP 0.73 £ 0.36 0.80 + 0.18 0.77 £ 0.28 0.695

PostOP 1 mon 0.07 £ 0.07 0.05 + 0.04 0.07 + 0.05 0.521

PostOP 2 mon 0.04 + 0.04 0.04 + 0.05 0.04 + 0.07 0.312

PostOP 6 mon 0.04 £+ 0.05 0.04 + 0.06 0.04 + 0.05 0.412

PostOP 1 yr 0.04 +0.04 0.04 £+ 0.03 0.04 £+ 0.02 0.273
Values are presented as mean + SD.
Zrak Yo Ao AAaee Al ool == LOCS IIIoA] (Table 6).
2]gt z}o] & Ho|x| tth(Table 3, Table 4). L&y 4=
& F 139e) zhat B9} zhek FA9] F748S 1.8 mm o &
0] LOCS III NO4o]l 4] th2 = 2of u]ste] 2k2t foj5t

A 2 e 7HHeH(p—value=0.039, p—value=0.043) MCCSE o]g3te] Aol Zotw Aol Bz

T ol¥ F h 60, 1 o) 2ot A% ek £ A% 50 wuE L A0 UAE Hast 5 e AL
o] S7H&2 Al 2ol K= LOCS oA ot Aol & K 2 7| Aol Zob o2 22/ o] Wofx|al
o]2] 9kcH(Table 5, Fig. 3). Fere] B@gol wAstel BA7L B 4 ek AsE 9l

TE T 19 39 pEof ol fUE dAl(surgically 415 EJrEW MCCSA dadd 9 Aol Higt a7 A

induced astigmatism)+= LOCS III NO2, NO3, NO4 »%=
oA 1.8 mm 3} 2.2 mm 0] 2.75 mm o3} §-2J5t 2}o]
Z HH p—value=0.049, p—value=0.046, p—value=0.045)

;(]_L_‘E_

S% ¥ At Aol Hol: 9lek.
JE ol ATES ALY AF 7ol AN
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Table 4. Preoperative & postoperative mean endothelial cell density & endothelial cell loss decrement (%) at 1 yr

Corneal endothelial cells (cells/mm?) 1.8 mm Group 2.2 mm Group 2.75 mm Group p-value
LOCS III NO2
PreOP 2611.36 + 372.71 2716.76 + 312.48 2523.40 + 331.38 0.794
PostOP 1 mon 2373.12 + 292.51 2322.02 + 325.21 2319.21 + 325.15 0.702
PostOP 2 mon 2432.21 + 432.08 2392.12 + 412.16 2397.52 + 333.22 0.652
PostOP 6 mon 2354.14 + 412.25 2355.25 + 412.13 2412.31 + 325.47 0.231
PostOP 1 yr 2321.31 + 389.26 2297.07 + 432.11 2350.07 + 337.32 0.411
ECL 1 yr (%) 11.12 + 5.45 15.45 + 5.98 6.87 +4.52 0.214
LOCS III NO3
PreOP 2623.42 + 361.36 2545.58 + 372.26 2542.38 + 353.29 0.521
PostOP 1 mon 2272.37 + 321.53 2290.23 + 325.24 2313.31 + 412.52 0.594
PostOP 2 mon 2311.81 + 278.19 2170.41 + 312.34 2422.29 + 292.22 0.652
PostOP 6 mon 2112.41 + 312.52 2412.32 + 325.18 2412.37 + 325.18 0.534
PostOP 1 yr 2098.21 + 342.63 2152.32 + 350.26 2171.76 + 325.24 0.372
ECL 1 yr (%) 20.02 £ 9.72 15.46 + 8.35 14.56 + 5.52 0.158
LOCS III NO4
PreOP 2492.51 + 415.62 2513.43 + 422.58 2525.62 + 313.47 0.351
PostOP 1 mon 2183.63 + 311.58 2193.70 + 355.77 2163.65 + 503.53 0.366
PostOP 2 mon 2356.91 + 301.62 2253.18 + 271.64 2273.77 + 452.60 0.662
PostOP 6 mon 2083.71 + 311.48 2283.65 + 311.63 2183.72 + 311.58 0.265
PostOP 1 yr 1958.73 + 359.60 2213.72 £+ 278.31 2192.73 + 263.54 0.421
ECL 1 yr (%) 21.41 +£5.32 11.92 + 743 13.18 + 7.32 0.097
Values are presented as mean + SD.
ECL = endothelial cell loss.
Table 5. Preoperative & postoperative pachymetry
Pachymetry (um) 1.8 mm Group 2.2 mm Group 2.75 mm Group p-value
LOCS III NO2
PreOP 535.53 £ 22.12 545.17 + 32.54 547.00 + 29.68 0.527
PostOP 1 day 562.52 + 53.08 572.03 + 43.52 562.24 + 35.72 0.352
PostOP 1 mon 540.51 + 51.83 559.52 + 71.53 551.62 + 52.63 0.543
PostOP 6 mon 542.64 + 39.42 562.52 + 37.53 554.16 + 29.68 0.489
PostOP 1 yr 540.57 + 52.62 539.63 £ 62.47 550.58 + 40.54 0.365
LOCS 1II NO3
PreOP 518.65 + 27.51 528.58 + 37.75 533.61 £ 29.62 0.621
PostOP 1 day 591.10 + 45.62 572.43 £+ 55.84 570.53 + 62.32 0.112
PostOP 1 mon 562.52 + 71.63 536.76 + 68.52 553.53 £+ 52.64 0.241
PostOP 6 mon 533.32 + 32.51 543.58 + 18.52 552.14 + 63.44 0.243
PostOP 1 yr 530.66 + 52.63 540.58 + 51.24 545.59 + 45.92 0.623
LOCS III NO4
PreOP 536.53 + 50.14 544.23 +29.18 525.27 + 35.28 0.435
PostOP 1 day 630.48 + 48.48 589.18 + 61.45 575.63 + 75.18 0.039"
T a b
PostOP 1 mon 593.93 + 91.38 572.51 + 58.30 569.29 + 65.75 0.154
PostOP 6 mon 545.18 + 38.60 540.72 + 38.62 530.66 + 41.68 0.394
PostOP 1 yr 554.29 + 63.51 540.58 + 56.48 542.62 + 59.57 0.531

Values are presented as mean + SD.
"Statistically significant; "The same letters indicate non-significant differences between groups based on Tukey’s b multiple comparison test.
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Table 6. Preoperative & postoperative surgically induced astigmatism (SIA)

SIA 1.8 mm Group 2.2 mm Group 2.75 mm Group p-value
LOCS III NO2
PostOP 1 yr 0.28 + 0.18 0.32 + 0.33 0.62 + 0.42 0.049"
T' a a b
LOCS III NO3
PostOP 1 yr 0.31 £ 0.22 0.34 + 0.19 0.52 + 0.37 0.046"
T! a a b
LOCS III NO4
PostOP 1 yr 0.33 + 0.25 0.32 +0.23 0.59 + 0.28 0.045"
T' a a b

Values are presented as mean + SD.

*Statistically significant; "The same letters indicate non-significant differences between groups based on Tukey’s b multiple comparison test.
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Figure 3. Central corneal thickness change (CCT change) in
LOCS III NO4. Postoperative 1 day corneal thickness in-
creased in all groups, and the increase of postoperative 1 day
corneal thickness was significantly higher in 1.8 mm MCCS
(p-value = 0.043) compared with the other 2 groups.
"Statistically significant.

o] Fztulz RS mhotstal Zhzhe) AFgtol| 4] 2 A3k
AR 2718 gaA skt

Can et al”o] w2w CCS, 2.2 mm MCCS Zo]A =
gt oz % HA #& ARl ot Afol& HO]XI &
of B 7ol AR AS BTk Choi et al "= & %,
& 5 1Y 15Y, 19, 294 & & HF23oA A7 ¢
AH) 2L ukA}41]E, CDEZ} 2.2 mm MCCS 23} CCS &2
Afolo A frefgh xfolE Holx| ¢kgtriil B usheir) &
Ao A% 2.2 mm MCCS #& 3 Asket A glo] CCS
T 239 o|z|9] ot 2guk ARS-AIZE CDE7} 59
gk ZpolE HolA| ¢rof 3 Hotert £ SAIAE 2.2
mm MCCS= ZAI7F HA] ¢h= A& o AXIt

a8 LOCS III NO4oj A 1.8 mm o] o2 £ o]
Blste] o5t 2 Fat 259 oA FH(p-value
=0.031) CDE (p—value=0.029)%}Fs 2 itk(Table 2, Fig.
1, 2). 1.8 mm MCCSE Aol 23t Lee et al''= 1.8
mm "A] F7 WS Aleet e A H o g sl st
7} =& LOCS III NO3o|| A %-&u} A}&-A7FF CDEZ} &

olstA Aglew Zhuf WA 28] EAEo] kil Hilst
o] B oo} u|23t AFE Kol gt} M wiyRlo] Al
gk SHloA e AoterE B wfdol Hske] 23w}
AbgeFo] whold 4= 9l Ed| AzjFe] ZS 1.8 mm
MCCSe] ¢ th& 7 wtol| vlste] 3 wiuffo] 43t Fa
oA Ao r whekdh WS 22 Ao 250t 7|
2 E4fgl= o] golokA] 97] wizol thE F kol Hlst
of & Hot 251 AN *17th CDEE HQl Aoz Hr),
MCCS¢}F CCS8| o 3 AE vluglt 7]&9 d4E52
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=ABSTRACT=

One-Year Outcome of Microcoaxial Cataract Surgery Using 1.8 mm
and 2.2 mm Incisions Versus that of Conventional Cataract Surgery

Tai Kyong Kim, MD, Man Soo Kim, MD, PhD, Eun Chul Kim, MD, PhD

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

Purpose: To compare the 1-year outcome of 1.8 mm and 2.2 mm microcoaxial cataract surgery (MCCS) versus 2.75 mm
conventional cataract surgery (CCS).

Methods: The present study evaluated 120 eyes (40 eyes in each group). The mean ultrasound power, ultrasound time
(UST), and cumulative dissipated energy (CDE) were measured preoperatively and at 1 day, 1, 2, 6 months, and 1 year
postoperative. Visual acuity, number of corneal endothelial cells, and surgically induced astigmatism (SIA) were
compared.

Results: In LOCS |1l NO4, 1.8 mm MCCS showed a statistically higher ultrasound time (p-value = 0.031) and CDE (p-value
=0.029), and the day 1 corneal thickness increase was relatively higher in 1.8 mm MCCS (p-value = 0.043) than other two
groups. There were no differences in postoperative 1 year visual acuity or number of corneal endothelial cells among the
groups. SIA was significantly lower in 1.8 mm and 2.2 mm MCCS compared to that of the conventional treatment (p-value
=0.046).

Conclusions: There were no differences in postoperative 1 year mean endothelial cell density or corrected visual acuity
between 1.8 and 2.2 mm MCCS and CCS at all cataract densities. The 1.8 mm and 2.2 mm MCCS techniques were as
safe and effective as CCS, and SIA in 1.8 mm and 2.2 mm MCCS was significantly lower than that of CCS.

J Korean Ophthalmol Soc 2012;53(7):960-968

Key Words: Corneal endothelial cells, Corneal thickness, Cumulative dissipated energy (CDE), Microcoaxial cataract sur-
gery (MCCS), Nuclear cataract
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