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Figure 1. Measurement of central corneal thickness using
spectral domain optical coherence tomography (Cirrus; Carl
Zeiss Meditec, Dublin, CA) with the anterior module.
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Table 1. Demographic data and preoperative biometric data

Standard coaxial Micro-coaxial p—value*
Gender ratio (M:F) 34:38 43:29 0.139
Age (year) 70.67 + 8.27 72.30 + 10.85 0.365
Wound orientation (temporal:superior) 51:17 56:16 0.783
Nucleus opacity 3.30 £ 0.72 3.26 £ 0.73 0.627
Preoperative corneal thickness (pm) 530.02 + 32.61 534.86 + 31.23 0.326

Values are presented by mean + standard deviation.

Table 2. Comparison of the intraoperative phacodynamics parameters and the corneal edema at postoperative day 1 between 2.8 mm
and 2.2 mm microincisional coaxial cataract surgical groups. Data were stratified by nuclear sclerosis as graded by the lens opacifi-

cation classification system III

Total Cumulative Average

Increase of Increase of

NO Group N Ultrasound Disperseq T(.)rsional . Fluid (ml) C(:zgot:g)e Corr;fiiot;ik;ess corl;falpot;lj)lgless
Time (second) Energy (unit) Amplitude (unit) 1 day. (um) 1 ot (o)

2 28mm 4 226341501 1.80+1.23 21.60+480 3733 +321 462.00+8828 12.00+1.73 473 +£2.34
22mm 7 353941461 330+190 2270 +£8.18  51.33 +£11.02 469.89 +58.34  43.08 +41.03 535+528
p-value 0.309 0.229 0.782 0.078 0.782 0.052 0.659

3 2.8mm 46 3882+ 1830 548 +£3.32 3410 +894 5835+ 1443 474.85 + 6828  63.61 +29.40 8.09 +6.14
22mm 39 422142129 614 £341 36.87 +£9.01  61.26 £21.51 48525 +6829  56.67 £+ 41.51 9.18 £ 6.45
p-value 0.430 0.358 0.151 0.470 0.476 0.145 0.278

4 2.8mm 18 60.77 £2327 911 £3.82 3773 +£10.22 7645 +24.55 51345 +66.77 7273 £+ 66.11 12.09 £9.91
22mm 22 4847 +1551 7770 £3.09 3852+7.03  69.50+21.45 51936 +7225  79.64 +55.34 11.72 +£ 10.34
p-value 0.299 0.418 0.749 0.693 0.895 0.560 0.704

5 2.8mm 4 8320+4.83 16779 £242  51.97 £11.18 110.67 £48.81 595.00 + 17.94  81.33 £+ 54.27 14.12 + 12.89
22mm 4 8427 +2610 1559 +£4.88 4630 +£2.45 101.33 £15.31 628.00 + 84.87 112.00 +27.62 17.09 + 16.93
p-value 0.513 0.827 0.513 0.827 0.513 0.369 0.473

Total 2.8 mm 72 43.62 +2222 640 £4.27 3493 £10.12 62.66 £22.23 490.81 +70.31  63.94 +39.23 9.24 +834
22mm 72 4498 £20.87 6.65+3.90 36.01 £9.68 64.16 +22.13 49825 +81.32  65.63 +48.01 10.02 +£8.91
p-value 0.795 0.799 0.580 0.759 0.496 0.819 0.798

Values are presented by mean =+ standard deviation.

Table 3. Linear regression analysis of intraoperative phacodynamics parameters against corneal edema at post-operative day 1

Cumulative .
Group ToFal Ultrasound Dispersed Energy Average Tors10pa1 Fluid (ml) Case time (second)
Time (second) i) Amplitude (unit)
Corneal 2.8mm Cor' (sig.) 0.114 (0.355) 0.216 (0.076) 0.344 (0.004)° 0.148 (0.228) 0.065 (0.599)

edema (um) 2.2mm  Cor’ (sig.) 0.392 (0.001)"

0.382 (0.001)"

0.123 (0.298) 0.269 (0.021)" 0.257 (0.027)"

*Statistically significant (p < 0.05); Pearson correlation.
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Table 4. Comparison of intraoperative and postoperative parameters between the mild and moderate corneal edema subgroups in
2.8 mm standard coaxial cataract surgery group. Cases were divided into 2 subgroups with a cut-off value of 64 pm at postoperative

day 1 for corneal edema

Corneal thickness < 64 pm

Corneal thickness > 64 pm

(n = 48) (n = 24) s
Total ultrasound time (second) 43.05 + 23.59 44.19 + 21.10 0.835
Average torsional amplitude (unit) 32.24 +9.83 37.62 £ 9.82 0.028"
Cumulative dispersed energy (unit) 5.95 + 4.45 6.86 + 4.11 0.383
Fluid used (ml) 62.56 + 22.73 62.75 + 22.05 0.970
Case time (second) 497.15 + 99.07 499.35 + 65.42 0.930
Corneal edema at 1 day (um) 35.76 + 17.30 110.79 + 47.35 0.000"

Values are presented by mean =+ standard deviation.
"Statistically significant (p < 0.05).

Table 5. Comparison of intraoperative and postoperative parameters between the mild and moderate corneal edema subgroups in
2.2 mm micro-coaxial cataract surgery group. Cases were divided into 2 subgroups with a cut-off value of 64 um at postoperative

day 1 for corneal edema

Corneal thickness < 64 pm

Corneal thickness > 64 um

(n = 45) (n = 27) p-value
Total ultrasound time (second) 39.16 + 19.08 52.06 + 21.63 0.010"
Average torsional amplitude (unit) 35.37 + 10.90 36.52 + 7.88 0.602
Cumulative dispersed energy (unit) 5.66 + 3.24 7.85 + 4.45 0.024"
Fluid used (ml) 58.98 + 20.78 70.52 + 22.66 0.029"
Case time (second) 471.51 + 68.17 514.26 + 67.88 0.010"
Corneal edema at 1 day (um) 32.09 + 14.42 115.28 + 35.59 0.000"

Values are presented by mean + standard deviation.
*Statistically significant (p < 0.05).
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Figure 2. Comparison of preoperative and intraoperative parameters between the mild and moderate postoperative corneal edema
subgroups. Mild corneal edema group means corneal edema at postoperative day 1 <64 um, Moderate corneal edema group means
corneal edema at postoperative day 1 > 64um. Statistically significant by the Mann-Whitney test.

o] Al3YRE Atoll A= CDEY Z1ef 75-2] H4tgto] 2.2 mm
A7ltoll Al 2.8 mm HAFET WA vebtod, & At
oA Feot 2okt Bge] e Bagrol 2
Apolell 4] §-olgt Aol S Bolx g¥gkeh. The A% 37
B Ay} 220} =938t £3= 2.2 mm 73} 2.8 mm
ANENA o2 ko g zhak Bxol FA | AL 7]
3 SLE-£ BUSKAEk MY A Aok 2.8 mm A
ZE £ 3 A4 2009 B2 AR i

i% z—s—.w % Abg ARE B
& Ak, 212}

Fape,

283} U9 F AHGARE

E

(TUT) & %< Akl 2.8 mm Aol 54 197
Zup 3o ArhEOR ROt YL A gt 2
olt}. ol zture] ZalAlts AEd A0 ofo] 3t & F
Zup B3 23] FaA ARk B At R
A% wojErh 2.8 mn A WU SeAo 2enE

www ophthalmology.org

ARESE wjo] B AE(ATAZ 4 & 194 zhqf 2

o G FH S AoR dehtons, 28 43l

8 AW v 28 J=E Felal Folx ki, 44
AE A 2ol B S Aol FUsHE W
5 Waste] AMgaRE Zo] A a Folc,

ofof H|Ete] 2.2 mm BlA] A/ WY =& Ao, 9

L oulgg 2om9] B AE(ATA) RO, 287} of
LVH ZF ASAZHTUT) 2 =& A7te] dold=, =
S A%l zhar Bz o odlsl 7] o 2 vbelytth Infiniti
system ©]-83F 2.2 mm VAIEZ W el HE
Ao AR EE AL, 233 vs9] A4 IR #
AL, 2 9= & H(sleeve) 9] A& Foi4] 2+
opzl AN th-gok= AR et Tt &2E

47 Ak fAURE B 58 4as gusie, A%

ALo] ALg A Ao T2 2.8 mm H7o]l ARg-El= mi—
crosmooth &2]H o] #$ Ho}l 0ol yk=2ako] 69.7 ml/min
o] A%t, 2.2 mm WA AHE-E]= ultrasmooth &2 H
o 79 B $9] TRl 60.6 mYmin®.2 FojErk. ol
L] ) 278 971 A Astizls a9l
o= A48% 4 9 283} uhse] AQe arR
A=) vlstol el 13% 719 S0l
A oz, 4 BRae) AR $2 BRwe A
of Zjol7} wAystel, o240

=22 =z g
j=
WAL 4 ol HeAe AT

= LY
I

L=
fu

I

ar=

=2

713



o] AL aAdjEeld], R A7|7h Ao E®, &
T v F20l= ol JlojAl &5 Aljte] WA 4
1, 220}l HisE A Y o ZHe AijAo] B R
Y 2EHAE S 5 9l —EWOI ick. WU 4~
% 5 Aol obRE U
UARE, o= 25Tt v 3175‘01] v |5k, A
7)ok Afgbgo] Wolzlek, 1g7] W] 2.2 mm u]A]
A 280} §HS 2.8 mm A7) 287 falemct &
AlZFoly 2gut AFEAJ7Eo| ZAojA L2 ZHalof /\Egﬂ
Wl 7o wojHir,
751'—]3« vigro g sk o, 2.2 mm v)A| H7| 5
= Aol diFes 2299 s =
TAA 2742 wE AT RIAA s
A= 51, AR A7) AR o Zof
o} nhze] A7l RS At 2
le 24237 ol Zut Aol &
WES S Ao
33 ol @ Aoz wold H
Infiniti systemS ©@&A 02 2205 AMESH= burst
=9] g2l intelligent—phaco (IP)® REZ AFE3L 4= 9
£ AE ] v, 287 4EE 59 volE P w
& ABTH & % 20 23 Bl oo
ok 2.8 mm A

> (- PV S &

i
o 4
Ilo ot moh

L ol .HN'

o

mlo
=T
I
L

1

N

d
%

Bt AL e B
o %2

o

i

B

o

it

o
)
UO
o
N

}_.__

Lr&
@ >
rlr i

e,

2
g

o] Tk 1E1°*71 e,
F P RES AL
2L Slof 3

o mo o
i‘;rlrﬂ
o WL >~ |
#355
oﬁ[‘lﬂ;
_&E\EM
P 2
LA

»o o
oo ofp
T
L
Fﬁmﬁ*
r;‘_\-g
—H'_EL

i 1o rlo o B A
0%
u)
=2 q
Rl
)
X
_(?L
rir
2
=]

d
5
3
oz M
1223
1
>
—1011 =
N 0
=)
-z
ofN
o r

=2

H

o

o

)

rir

2

_o

o

i)
sty
gas

fjo

i

e

>~ Lt

o rob b
r’l
oy
jaad

\ —
El
1o
4
=)
5\
' oxl

~
%
o
¥
i
_ﬂ:
o
rir

o

X
N
ol
rE
|o
Hu
N
i=)

14
2
Lo =

i r
30
rlr

[rox
4
2
>
i)
1B
o

oX rE

o ro o

o B et g
P
oL Z
S 3
o
o
N —10{|

N

14
=

4

[
o
2
bu o
32,
o
r& (SO
oé
N
ECT)
O

Wb 2.2 mm ‘jl/‘ﬂXq &=

gi
i
B
O
Ap
4l
3 O
>~
I
4t
)y dlo

o
A
oX
i)
sl
go
_\f_‘,
ok _IR
o
ro
Y
_T]_‘ [
>.
)
i
i)
=}
iz
ofN
=
N,
N

o|N
ol
ol
ol
pacs
o]
=)

j:‘i
i.r
Y

ototutets|x| 20134 Xl 54 M W 5 S -

o AEYAE BlsklY), Wz AES S5 2
ot Zhar ARG T D B P ST Aol
Egol EE] - 91% o, &F 197 34 mr $30] gl
[e]

L, £ AP o
Aghe 7piek 0

o] Wi s Al iR T 2 AR Aehd &
T Zfup B2 nugt 2o R JREY] i, &5 1
A Ze} BFol 71A= Y= B4tk Aol 2 vt
glo] B ke IAL ol2dt A5 otk e T 4
ool AEFHAE 73 nAR RS sk, ol
HAAoR FoWhs Ak eARel g2 Rl Egol
g Zlojgtal 7|dieitt

1) Kurz S, Krummenauer F, Gabriel P, et al. Biaxial microincision
versus coaxial small-incision clear cornea cataract surgery.
Ophthalmology 2006;113:1818-26.

2) Weikert MP. Update on bimanual microincisional cataract surgery.
Curr Opin Ophthalmol 2006;17:62-7.

3) Kim HK, Lee HS, Park SH, Joo CK. Comparison between bima-
nual microincisional cataract surgery and conventional coaxial
phacoemulsification. J Korean Ophthalmol Soc 2009;50:537-41.

4) Berdahl JP, Jun B, DeStafeno JJ, Kim T. Comparison of a torsional
handpiece through microincision versus standard clear corneal cat-
aract wounds. J Cartaract Refract Surg 2008;34:2091-5.

5) Can, Takmaz T, Yildiz Y, et al. Coaxial, microcoaxial, and biaxial
microincision cataract surgery: prospective comparative study. J
Cataract Refract Surg 2010;36:740-6.

6) Oh TH, Lee SJ, Kim HS. Clinical outcomes of cataract surgery us-
ing torsional mode phacoemulsification and soft shell technique. J
Korean Ophthalmol Soc 2009;50:1313-8.

7) Zeng M, Liu X, Liu Y, et al. Torsional ultrasound modality for hard
nucleus phacoemulsification cataract extraction. Br J Ophthalmol
2008;92:1092-6.

8) Liu Y, Zeng M, Liu X, et al. Torsional mode versus conventional
ultrasound mode phacoemulsification: randomized comparative
clinical study. J Cataract Refract Surg 2007;33:287-92.

9) Lee KM, Kwon HG, Joo CK. Microcoaxial cataract surgery out-
comes: comparison of 1.8 mm system and 2.2 mm system. J
Cataract Refract Surg 2009;35:874-80.

10) Elkady B, Pifiero D, Ali¢ JL. Corneal incision quality: micro-
incision cataract surgery versus microcoaxial phacoemulsification.
J Cataract Refract Surg 2009;35:466-74.

11) Li YJ, Kim HJ, Joo CK. Early changes in corneal edema following
torsional phacoemulsification using anterior segment optical coher-
ence tomography and Scheimpflug photography. Jpn J Ophthalmol
2011;55:196-204.

w.ophthalmology.org



=ABSTRACT=

Comparison of Phacodynamic Effects on Postoperative Corneal Edema
Between 2.8 mm and 2.2 mm Microcoaxial Torsional Phacoemulsification

Jin Ho Jeong, MD, PhD, Hye Jin Lee, MD, Sun Ho Lee, MD

Department of Ophthalmology, Jeju National University School of Medicine, Jeju, Korea

Purpose: To compare the effects of phacodynamic parameters on postoperative corneal edema between 2.8 mm and 2.2 mm
microincisional coaxial cataract surgery.

Methods: A prospective randomized study design was conducted and included 144 cases randomly divided into 2 coaxial
cataract surgery groups based on incision size, a 2.8 mm incision (n = 72) or a 2.2 mm microincision (n = 72). The cataract
was graded using the lens opacity classification system (LOCS Ill). The total ultrasound time (TUT), cumulative dispersed
energy (CDE), average torsional amplitude (ATA), fluid amount, and case time were measured for each surgery. Central
corneal thickness (CCT) was measured preoperatively, and 1 day and 1 month postoperatively. Intraoperative parameters
were correlated with postoperative corneal edema.

Results: The average nuclear opacity, intraoperative parameters, and postoperative corneal edema did not differ sig-
nificantly between the 2 surgical groups. Regression analysis showed corneal edema to be significant in ATA (p = 0.028)
in the standard (2.8-mm incision) coaxial group, whereas edema was significantly different with TUT (p = 0.001), CDE (p
=0.001), fluid amount (p = 0.021), and case time (p = 0.027) in the microcoaxial (2.2-mm microincision) group. CCT re-
turned to baseline with an increase of 1.8% at 1 month.

Conclusions: In the microcoaxial group, sustained ultrasound exposure and prolonged case time caused moderate post-
operative corneal edema, while ATA was a significant factor in the standard coaxial group. These data can be used to de-
vise an effective surgical strategy for cataract treatment.

J Korean Ophthalmol Soc 2013;54(5):709-715
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