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SRK/T 341 olgle] 34449 242 Agstart
<% A 0.5% Troplcamlde/() 5% Phenylephrine hydro—
chloride (Mydrin—P®, Santen, Osaka, Japan)2 A}&3}o]
AESIE T, 2el TAFt Lxjof 98 AlAE QL) 0.5%
proparacaine hydrochloride (Alcaine® Alcon)& o] &3k
A3 F. ol Aot gl 22 mm VAR o
=1, AL 393 3 27H Gaugetlsat YaME
AAE ol&sto] dy AdAleS AlRYskalaL, -71\—‘%4]"rr
31 (Infiniti Vision System®, Alcon)S A|35tt}. ol
ST 82 100%, 44 WAl o2 sl i
23 A (vacuum  limit)E  250—450 mmbg, 30194
(aspiration flow rate)2 12—30 m/min®. 2 $&L A
shedek. AR AR A AARE 2712 s o
9k Monarch R C injector system®™ (Alcon)S A3}

Hl'

o%ﬂ

of ABSAAES il AU & F PEFS WA
T Gilea S e Sue e
&7 & F 1% VR, 09 2elm 64 et o
A YA ;Lcs_az 37, 9, B3 A& F 15
1719, 3709 elw GRA QIR Sk S8

71= Wavefront® (AMO, Chicago, IL, USA), Pentacam®
(Oculus, Wetzlar, Germany), ORB scan II® (Bausch &
Lomb, Salt lake city, UT, USA), Colvard pupillometer”™
(Qastis, CA, USA)E Esdle =As9x
Colvard pupillometer®= 0.15 LuxZ =04 AABF .,

Glendora,

=E237| i

=2
=

WA & & DA -

ORB scan H®, Pentacam®, Wavefront®—t~
e W) 7 Aol Alseleet QIR Fourier
oF1 8] 58 0]83F Wavefront® (AMO, Chicago, IL, USA)
2 Satol, AR5 ki Aol o] 282 8] 913
QPAGIA 7} qhutet 4 mme] Fgol K Z4sIoict. qhd
F84E aeste] AYUA A (Zernike
polynomials) oAl S7A4z}4=7} 32k¢1 Fut<=2}(Coma, Z31)
9 AN 2ZF=2H(Trefoil, Z33)8}F 4241 LHS=X}(Spherical
aberration, Z40)& ZA3s}91 AU A4(Zernike co—
efficients, um)E %2 A4ilstglon, F L952t]
root mean square (RMS) &3S =As}4c}

WA S=< A Colvard pupﬂlometer 2 =A%t =33
715 712 ®, e F2717F 5.5 mm o]sHIt),
5.6—6.4 mm (IIT), 6,5 mm oJAHIIIF) 2.2 UR=3le
F57] ol At ke wA
£ grohiy] Slaf nFeL, Fuey 50
wislope erobm it

EAA B8 SPSS 14.0 for Windows (SPSS, Chicago,
IL, USA)E ALg3lgen 7k fof| A 9] v Wilcoxon
singled rank testZ AR5}tk TSh ZF o+ 7F H|IL

F7441 e o

flL

Mann—Whitney test?} Kruskal—Wallis testES o]-&38}% 1L
p 701 0.05 ujukel Ao= BAK o Gosiria Byt
At
A i
Z 427(429D)& Ao g siglo o] = Jxr) 179
(40.5%) oJx7} 259 (59.5%)0]3 1L, I+-& 11%(26.2%)

O A} 4, oz Telglon Hatuteli= 67.6 £10.7
AI(51=78A) ek 117 18(42.9%) 02 HA} 81, o
ZF 109o%lar Fatrtol= 68.1 +13.841(52—774) HLe
o, T2 139(30.9%) 2.2 dx} 51, oz} 89go|3la

Table 1. Demographics of patients who underwent microcoaxial cataract surgery and classification according to the preoperative pu-

pil size

Variables Group I (5.5 mm) Group II (5.6-6.4 mm) Group III (=6.5 mm)
Number of patients 11 18 13

Mean age (yr) 67.6 + 10.7 68.1 + 13.8 68.3 + 16.6
Age range (yr) 51-78 52-77 58-88

Sex (M/F) 417 8/10 5/8
Preoperative BCVA (log MAR) 0.92 + 0.55 0.88 + 0.74 0.94 + 0.81
Preoperative SE refraction (diopter) -1.35 £ 2.55 -1.24 + 1.73 -1.42 + 3.12
Preoperative pupil size” (mm) 4.75 + 0.72 5.78 £ 0.45 6.35 £ 0.93

Values are presented as number or mean + SD unless otherwise indicated.

BCVA = best corrected visual acuity; SE = spherical equivalent.

"Preoperative pupil size measured by Colvard pupillometer®.

/ww . ophthalmology.org

1261



- Cigtotutets|x| 20124 M 53 M M 9 S -

BHattol= 68.3 £ 16.64](58—-88A]) ¢lrk(Table 1).

& A g 2AHAH(ogMAR)2 Al &+ 22 0.92 +
0.55, 0.88 +0.74, 0.94 4+ 0.812 2Jo]= Ho|x] il
(p=0.54)(Table 1), & & o wAYAHL =& 15 FI
o)A 0.11 £0.212 & +(0.05 +0.15, 0.04 £0.12)
of g} FoleHA| ko H(p=0.02), & 17§Y o|FHE
£ Fost ZolE HolA] erptH(p=0.58)(Fig. 1). & A
T glex= zhzF —1.35+ 255D, —1.24 +1.73D,
—1.424+3.12D2 A & 7ro] zolE Holz] &9ril
(p=0.47)(Table 1), & & 1 39x 2z} —0.59 + 0.84D,
—0.57 £ 0.94D, —0.55 4 0.77D& x}o|7} ¢lgom, 174
4, Y, 671LA N BE oA Fo3t 2 EES] Ao
7} 919eH(p>0.05) (Fig. 1).

Al FollA & A, & & 15, VY, 3704, 671EA &
7] v|wslg.om Colvard pupillometer®® =43+ <
A Txar)e Hide I+ 4.754+0.72 mm, 15 5.78 +
0.45 mm, I3 6.35 + 0.93 mm$IcH Table 1). 320 A=
Colvard pupillometer®z =73} 277 & T 1594
4154+ 0.55 mm (p=0.02)Fot, & T 17/19x) 4.74 +
0.53 mm (p=0.58), 37§44 4.59 + 0.66 mm (p=0.72)
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712]3 67094 4.58 +0.81 mm (p=0.81) ¥tk [IZo)A
L Colvard pupillometer®® 243t =397)71 4 & 1%
ol 1/1%, 370Y, 67044 5.14 +0.74 mm (p=0.03),
5.5540.42 mm (p=0.78), 5.58 + 0.54 mm (p=0.59),
5.5440.92 mm (p=0.77)¢lon, IIZ|AL 6.05+
0.63 mm (p=0.14), 6.44 + 0.51 mm (p=0.54), 6.39 +
0.48 mm (p=0.77), 6.32 + 0.45 mm (p=0.78)%c}t. I
ol 243 6719A 5337 Wavefront® =% A 713
A01(5.17 + 0.52 mm), Colvard pupillometer® (4.58 +
0.81 mm), ORB scan II® (3.22 + 0.48 mm), Pentacam®
(2.55 £ 0.66 mm) Z=0]1tH(p=0.03). I} o)A =
[23} A2 4 3 671€4] Wavefront®oj Al 6.01 +
1.21 mm, 7.45+0.94 mm E237|7} 7P zon,
Colvard pupillometer® 5.54 +0.92 mm, 6.32 + 0.45 mm,
ORB scan II¥, 4.00+0.88 mm, 4.43+0.55 mm,
Pentacam® 2.95 4+ 0.61 mm, 3.47 +0.72 mm Z=o0]ich
(p=0.03, p=0.02)(Fig. 2).
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Figure 1. The changes of BCV A (Best corrected visual acuity) and spherical equivalent refraction after microcoaxial cataract

surgery in the 3 groups according to pupil size (p < 0.05).
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Figure 2. Postoperative pupil size in 3 groups checked by Wavefront®, Colvard pupillometer®, ORB scan II® and Pentacam®.
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0.54 um, 1.72 +0.88 umo]at, IItofA= 2.29 +1.88
um, 1.08 £ 0.89 pum, 1.09 + 0.66 pm, 1.12 + 0.54 pm, 111
FolA= 2.30+£1.62 pum, 1.7540.87 yum, 1.75 +0.97
um, 1.77 +0.95 yum2 & & 1714 (p=0.01) IIo|A 1
w3 IItol] vlal] w@ekom, 378L(p=0.02)3 67145
(p=0.02)0l|%= B]%3t 2ol & ook & & 15, /1Y,
3, 670LA LHSA= 1520l A 0.19 +0.32 um, 0.09
+0.11 pum, 0.10 £0.18 pm, 0.10 + 0.15 ymPoH, I+

oA 0.17 £0.23 um, 0.03+£0.13 um, 0.04 +0.32 pm,
0.05+0.11 pm, IIgoA4] 0.22 +£0.25 pum, 0.12 +£0.18
um, 0.14 £0.21 wm, 0.17 £0.33 um= <= = 174
(p=0.03) TgolA I2ah NIzo] vl Worew, 3744
(p=0.04)3 67HLA(p=0.04) o= H]2:3t Zfo]Z WL,
Fupgjel xzkea) w3 U2 & & 1198 22
0.25+0.31 um (p=0.03), 0.24 £ 0.19 um (p=0.04)2 I
o 0.47 £ 0.55 pym, 0.38 £0.21 um 2 III<* 0.69 + 0.45
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Figure 3. The changes of higher-order aberrations after microcoaxial cataract surgery in the 3 groups according to pupil size

('p < 0.05, compared with group I or group III).
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Figure 4. Postoperative pupil size measured by Colvard pupillometer® according to sex, the presence of hypertension and dia-

betic mellitus (p < 0.05, compared with non-DM group).
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Figure 5. The changes of higher-order aberrations after microcoaxial cataract surgery according to sex.

um, 0.45 £ 0.27 ymof| HjuLslo] {-oJ51A H@ekom, Zjo]
7F & T 67097 SA = A TH(p<0.05) (Fig. 3).

Ao &2 TF 37]+= Colvard pupillometer® 7]Z©.
2y 27t & 5 1 U4 5.21 £0.74 mm, 5.32 +£0.88
mm, 17§27 5.88 + 0.85 mm, 5.75 + 0.71 mm, 37} 27
5.71 £ 0.64 mm, 5.65 £ 0.62 mm 123 67 L4 5.74 +
0.62 mm, 5.66+0.83 mm=zZ {23t ol gidich
(p>0.05)(Fig. 4). & ¥ 154, 1704, 371, 671472
%2 RMSE JApoA = 2.21 £1.85 pum, 1.68 £1.11 pm,
1.65+1.25 um, 1.65 £ 1.81 um$ial, oJA}= 2.24 +1.78
um, 1.67 +£1.32 pm, 1.65 +£1.44 um, 1.66 £ 1.22 ym=
Zpo]7F o m (p>0.05), TSGR}, Auppatel A2 zka=
Ao A H|et A HArkFig. 5).

F8o] Q= AL =357 Colvard pupillometer™
7IEeE & 5 15, URY, 370, 6709A 22 5.25 +
0.88 mm, 5.47 £0.91 mm, 5.51 + 0.64 mm, 5.50 + 0.82

mm$al, 1@ ¢l AL zkzb 531 +£0.65 mm,
5.48 £ 0.84 mm, 5.37 £ 0.72 mm, 5.38 £ 0.89 mm= F+
7“’4 FroJgt apol 7k G p>0.05)(Fig. 4). & & 15
ol 1709, 371Y, 6719429 & RMSE 2.24 +1.64 um,
1.58 +1.71 um, 1.59 £ 1.66 pm, 1.60 + 0.99 um= vl
Hobkto] 2.25+1.55 um, 1.57 £1.65 wm, 1.59 +£1.82
um, 1.59 + 1.34 ume} v]msto] o7} 31910 m(5>0.05),

TR, SuppaRey MRzt A Blsdt s B
Heh(Fig. 6).

et 327 (76.2%), %Hltﬂ
o2 Fryo] e 4

72107 109K 23.8%)
3¢ B 717 5.57 £4.414
o]9l.o.n, Colvard pupillometer®d 4 St =3I e 3

1 2974 G to]A4.48 +1.85 mmPon BT

ol Al 4.52 £0.95 mm& 2}o]7} §19 e H(p=0.63), < = 1
N, 371, 6 LA BFirEtollA e FEA7] = 447 £
1.52 mm, 4.57 +2.05 mm 4.63 + 1.48 mm= H|gic ]
915.31 + 2.54 mm (p=0.01), 5.30 + 2.14 mm (p=0.03),
5.29 + 1.48 mm (p=0.03)9} v]wa}e] G-2J3} 2po]7} Q)
AUrkFig. 4). & <1 34, 1 714, 3 74, 6 /LAY T
o] 2 RMSE: 2.55 +2.73 um, 2.84 +2.51 um, 2.82
+2.55 um, 2.82+2.12 ym@Ay, HgHEe 2.00 +
2.44 ym (p=0.21), 1.44 + 3.21 pm (p=0.03), 1.47 + 2.98
um (p=0.02), 1.46 +3.02 um (p=0.02)°|%dct & & 1
4, 1714, 3 71, 670LR ] FHSPA = Tkl A]
0.18 + 0.14 ym, 0.16 £ 0.08 um, 0.19 + 0.10 um, 0.18 +
0.09 Mm% ¥ oA 0.12 £ 0.11 pum (p=0.43),
0.04 £ 0.15 (p=0.03) um, 0.06 + 0.14 pum (p=0.02),
0.07 £0.15 pum (p=0.02)g o, Fujgz}e}l A|zZ4=2}
o A= vt A BArkFig. 7).
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Figure 6. The changes of higher-order aberrations after microcoaxial cataract surgery according to the presence of hypertension.
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Figure 7. The changes of higher-order aberrations after microcoaxial cataract surgery according to the presence of diabetic

mellitus (*p < 0.05, compared with non-DM group).
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mm=, 28.2 Lux?] Z%=o]A ORB scan [[°2 =43} 3.75
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=ABSTRACT=

Changes of Higher-Order Aberrations after Microcoaxial Cataract
Surgery According to Pupil Size

Jae Yong Jang, MD, Han Jin Oh, MD, Kyung Chul Yoon, MD, PhD

Department of Ophthalmology, Chonnam National University Medical School, Gwangju, Korea

Purpose: To analyze changes of higher-order aberrations (HOAs) after micro-coaxial cataract surgery according to pupil
size and to evaluate systemic factors affecting these changes.

Methods: Forty-two patients (42 eyes) who had undergone micro-coaxial cataract surgery were followed-up in the present
study. HOAs (total RMS, coma, trefoil and spherical aberration) were measured at 1 week, 1 month, 3 months and 6
months post surgery. Differences of HOAs according to pupil size and systemic factors affecting changes of HOAs were
analyzed.

Results: Total RMS (1.08 + 0.89 um) and spherical aberration (0.03 + 0.13 um) were lower in the group with a pupil size
between 5.6 and 6.4 mm at 1 month after surgery compared with the group with pupil size lower than 5.5 mm (1.69 + 0.97
um, 0.09 + 0.11 um) or the group with pupil size larger than 6.5 mm (1.75 £ 0.87 um, 0.12 £ 0.18 um), which remained low
at 6 months after surgery. Coma and trefoil showed a similar tendency. Patients with diabetes mellitus had smaller pupil
size and higher total RMS, coma, trefoil and spherical aberration values at 1 month after surgery compared with patients
without diabetes.

Conclusions: HOAs were lowest in patients with pupil size between 5.6 and 6.4 mm after micro-coaxial cataract surgery.
Patients with diabetes mellitus tend to have smaller pupil size after micro-coaxial cataract surgery and show higher post-
operative HOAs.

J Korean Ophthalmol Soc 2012;53(9):1260-1268
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