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2X: 0zil® modeE 0|23 2 M S5te ; QUMZTIE hyperpulse mode®t H|m BT},
CHAND} BHH: Infiniti Vision System & 0Zi1®2] custom pulse mode®} conventional phacoQ| hyperpulse modeZ 0|23510{ 213(30
ohe 07iI® mode (1) 2 27H(369H2 hyperpulse mode (22)2 BHLYAASS A0 B S 0IALRA|ZE CDE (Cumulated

dissipated energy), & BYEU, += = 1Y 1S, 20| LZASH, Z42HFH, ZUHIIMEZ+E Bl LSIAT
Zil: CDE= 120 M SAHCZ Rost AU, B 2STAIZAIZE ASE BYEAY2 F =2t X0l gUCH ZUFA=

A& 2 22 552.94+27.95 um, 568,00+31.22 pm, Zf LI M 4= 2683042356 cell/mm?, 2694.2+407.9 cell/mm’2 & 2
Zhol R e \of Aol= SIRAL.

Z2: 071° mode® 0|28 AHARHAES hyperpulse moded BT BT S22 Matech
(CHrotatsls| x| 2009:50(3):347-352)

250 o] &3 SAARSRES WU oA T oJaf 2-& OZil® mode7} 27| ST}, 220} Heki o]
ol AMgEl= o ot i Foll AREE 25T 32 KHz9| Fub=2 37 %15 (rotary oscillation) §Ho 2 4]
é%ﬁr ofufz] AAR ZtfulAze] 4% o 4 FAA| 2248 UA= AHrepulsion) 2} B (chatter)&

Qo Aoz} HAE|o] 2H o] A4S & S Qe A7) 3 F90 9 (followability )& A F T o] 2 Q13|
ol2jgh £AS HAasksly| 9l 2 25Tt mode”} 7 FAARIREAl d Aol Aar il m] AL o] fAfo] X
5913 W A A"o] Wit} Eal MY RAL 2% AstEIcka st} E3F 7|29 conventional modeo H|3f
7®¥olut high vacuum-E o]-§3t =& 7|0l TN EHA], Z220 o] AREAITHS EolHA BIFHQ] 42 A
e A AREEE 25T S AaAE 4 SRl oY 3 4 gk ®Busw gk
g =g 2o @XH% FRAFERE Foll 2ETAREAIR £ Aol A= OZI® mode Fol A% custom pulse
ZEIANHIES 2ATORN FaA] SME st modeE ©|-§3F W =5 ZH3E conventional phaco®]
Zhahya) o] SARS A7 Bl 42 W o] A=Al 9tk hyperpulse mode®} H|ws}7] flsto] A Foke 5 Bt
1 F 257 IRl AR SRR o= A ZZ3ARgAIZE CDE (Cumulated dissipated energy) 5=
< -2 milliseconds T2 24A3k= “hyperpulse mode” 2510, e AZ o) AW, Zyoy s 9 Zhet
AEEQ o] L 7] ALH A 250 A FAE S35k
(continuous mode)& AFESF WA} et 28} ALS
HES S0 Zifja]iio] 2aslEal of dF e &3] CHAND} HitH
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E3F 224l Infiniti Vision System (Alcon, TX, USA)e| 20073 3¥EE T 6Y97HA] B ota} Qo] HES} o
0Zil® custom pulse mode®} conventional phaco2] Hyper—
pulse mode Aok 2 MU ¢ES Al B2 At
Z 487 & 669HS iAo 2 Stk Hat AP 64.89+
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FAAGIES o]gslo] $&3 219(309HS 1722,
Hyperpulse mode $AA4-3&58 o]&sto] &3t 274
(360h& 27to 2 BE3lgr) 1542 Infiniti Vision System
(Alcon, TX, USA)€] 0Zil® Custom Pulsemode (phaco
power 45%, 100 ms on time, 10 ms off time+ultrasonic
oscillations amplitude 100%, 100 ms on time, 10 ms off
time) 2 A5}, 252 -2 7)4|2] Hyperpulse mode
(30 pps, 40% time on)& A|3Ys}FFH(Table 1).

222:0 o)} %o 9]3)] Alcaine® (0.5% proparacane
hydrochloride, Alcon, USA)E& o] &3} detulz] & A3
ott Aok npH=E 3.0 mm 0|25 £ Zhat A|E AT
shglon, HerEAel Viscoat” (sodium hyaluronate 3.0%—
chondroitin sulfate 4.0%, Alcon, USA)E A}-& Soft Shell
Technique2 F3%t phaco—quick chop& AME3FRATE

0]3 55 mm Y& A A7) (continuous curvilinear capsul—

orhexis) & A|&sl3) 1L, AW 2 3

= A (AcrySof single piece IOL, Alcon, Fort Worth,
USA)E ZHpo] Atelatglom A7 2o Bato mg

Al3YstAet. 4~4 Fol&= Prednisolone acetate eyedrops
(Pred Fort®)9} Levofloxacin (Cravit®)& 447+ 7420z
Hetstal, & & v wEstEA A ds Heol wEbA
AAe] B AN e T B 2oTARAIRE

(mean ultrasound time), CDE (Cumulated dissipated

RN

energy) @ AFRE & H3& gl (balanced salt solution,
BSS®, Alcon, USA) 9k& =A3}o] = Fof|A] v]m a3t}
Bt Z2FTARAIS g 3Tho 2 G A7 & =
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Table 1. Surgical parameters used in the study with Infiniti phacoemulsification platform

Group 1" Group 2

Incision size (mm) 3.0 mm 3.0 mm
Capsulorrhexis diameter (mm) 5.5 mm 5.5 mm
Phacoemulsification tip 30° 30°
Prechopping No No
Settings

Amplitude/Power (Linear control) 45% (phaco) 45%

/100% (torsional oscillation)

Aspiration flow 45 c¢m®/min 45 cm®*/min

Vacuum 450 mmHg 450 mmHg

Anterior chamber pressure 105 cm®~H,0 105 cm®—H0

Mode Custom pulse Hyperpulse

phaco: 100 ms on, 10 ms off

(30 pps, 40% time on)

ultrasonic oscillations: 100 ms on, 10 ms off

I/A of cortical remnants
I/A of viscoelastic

450 mmHg
150 mmHg

450 mmHg
150 mmHg

* Group 1=07il®

Table 2. Patient characteristics (N=66)

custom pulse mode phacoemulsification; " Group 2=Hyperpulse mode phacoemulsification.

Group 1° Group 2' p—values®
Number (eye) 30 36
Gender (M/F) 8/13 10/17
Age 67.56+6.87 62.6718.56 0.12
Mean Nucleus density 2.53+0.57 2.49+0.62 0.45

* Group 1=07Zil®
Whitney U-—test.

custom pulse mode phacoemulsification; ' Group 2=Hyperpulse mode phacoemulsification Mean%SD; * Mann—

Table 3. Comparison of mean surgical parameters between 0Zil® mode and hyperpulse mode

Group 17 Group 2° p value’
Mean phaco time (sec) 16.04+7.79 16.22+16.76 0.216
CDE" (sec) 3.63+2.32 4.92+2.48 0.005
Total BSS used (cc) 54.26+8.12 56.244.68 0.571

*CDE=Mean Cumulative dissipated energy; ' Group 1=07il®
phacoemulsification Mean+SD; §1\/[ann—Whitney U-—test.

custom pulse mode phacoemulsification; ¥ Group 2=Hyperpulse mode
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AW As de, & 5 7#‘1} 7, 2 WM 25 &
Hato] = 2 Alo] 4% ¥ Aug wlmalelrt. 2ulEss
ORB scan 1I® (Orbtek, UT, U.S.A) &, ZHhjju] x4

H| & 23 AW3u]4 (Noncon ROBO—CA, Konan, Japan)
£ ol&ste] S5kt A w492 SPSS 13.0 for window
(SPSS Inc.) Z21WE o|85}912m, Mann Whitney U—
testd g AMBSH] 7} o5 HuLskglen p<0.05& &7
Aoz Fofsirial WS

| ﬂl-

A} Biate] Wt AEe 15L0A] 67.64, 2520l A] 62.74]
2 5 2 ol A5 o] AR Holk gt (p>0.1). W
A A== LOCS (Lens Opacities Classification System)

=

=7} H4t 14 2,53, 24 2492

ATk p>0.1)(Table 2).
—‘E’,—u}/\}ﬂ/\] 7t CDE (Cumulated
ASAS o, B 22TARGAL

o 1304 16. o4+7 79%, 2304 16.22+16.7630]0]

= 27k 8031 Aol gl ok (p=0.216), CDE (Cumu—
lated dissipated energy)<= 1sto|A] 3.634+2.32, 25Lo]|A]
49242488 1o|A BATHCR [oJstA @kt (p=
0.005). AFR-E HFPRol Feko 1HoA] 54.26+18.12 cc,
250l Al 56.2£4.68 ccol F o+ ZF F2Jgt Zpol= §isltt
(p>0.05)(Table 3).

S T 2N A ST oS
0.84+0.31, 2ol A] 0.75+0.232 2 &
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Table 4. Postoperative changes in corneal thickness (um)

35.04 um, 204 561.87+£27.61 um= F+
Aol §llem(p>0.05), & T 14, 12
A 243t ZHIEA = 150l A] 564.84441.37 pum, 553.52+
34.84 um, 1231 552.94427.95 um, 2|4 577.6+£32.05
um, 572.46+34.60 um, 18]
2t FAHOR folwt Aolst sicHp=006). F
BEOA 44 Mol va) Sk = 1 eld S/ A%
st A3 Holn

= & 1d, g, 2=
345.74 cell/mm’, 2728.3+249.0 cell/mm’, 2700.4+163.2

650

- T

500

um

—*—Torsional mode

Conventional mode

450
Pre op. l1day 1 month 2 months

Figure 1. Corneal thickness in 2 groups. there is no
statistically significant difference between the two
groups (p>0.05). Group 1=0Zil® custom pulse mode
phacoemulsification; Group 2=Hyperpulse mode phaco—
emulsification.

‘_—_ oJ—oH;].(p:() 114)

T A SAHY EA 9 Wt 1o A4 548.10+
T 2 Rel

, g 2d

568.00£31.22 ym= F+

3, ARH o & Group 19] ZHatE=A7}
A Hebsto, & 2 Ato]o] FAF S E {3t Afol=

oF

= |

1JtH(Table 4, Flg 1.
ko)

H e A 3 4 YN EsE SEYs W & %
27 1ol A 2829.3i

Group 17 Group 2 p value®
Pre—op 548.10+35.04 561.87+27.61 0.526
POD op. # 1 day 564.84+41.37 577.6+32.05 0.793
POD op. # 1 month 553.52+34.84 572.46+34.60 0.193
POD op. # 2 months 552.94+27.95 568.00+31.22 0.904

" Group 1=07Zil® custom pulse mode phacoemulsification; fGroup 2=Hyperpulse mode phacoemulsification Mean+SD; *Mann—

Whitney U-—test.

Table 5. Postoperative changes in endothelial cell count (cell/mm®*)

Group 17 Group 2 p value®
Pre—op 2829.3+345.74 2899.2+371.1 0.723
POD op. # 1 day 2728.3+249.0 2765.2+338.6 0.462
POD op. # 1 month 2700.4+£163.2 2706.8+455.3 0.421
POD op. # 2 months 2683.8+235.6 2694.2+407.9 0.421

*Group 1=0Zil® custom pulse mode phacoemulsification; " Group 2=Hyperpulse mode phacoemulsification Mean%SD; * Mann—

Whitney U-—test.
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Endothelial cell counts

3000 |
2800 = I ‘ T

2600
2400
2200
Pre op. 1 day 1 month 2 months
~+=Group 1 Group 2

Figure 2. Postoperative Changes in endothelial cell
count (cell/mm®). Group 1=0Zil® custom pulse mode
phacoemulsification; Group 2=Hyperpulse mode phaco—
emulsification.

cell/mm’, 1831 2683.84235.6 cell/mm’, 270]A] 2899.2+
371.1 cell/mm®, 2765.24338.6 cell/mm’, 2706.8+455.3
cell/mm?, 2694.2+407.9 cell/mm’& 17-of|A= zhahyjg]
Az o] Fhart =5 Aol sl =& & 29Ho| 5.14%7t
2% BHH, 230 A 7.07%7}F 7HAskTh F o Zhol
sAHCR Fot 2ol JHFEHA H(p>0.05)
(Table b5, Fig. 2).
il E
19670l 28015 o|g3t 44A|831e0] =YE o] %
Sato o] o5t ZruhfjajA|aEe] S4fo] Fa3gh 249
T oR dA itk 2R3 Al f3]oA Yo
Holuf, 233t ZEol oJgt Be)#<l &, TR o g4
H ok, fel7|(free radical), g A 2Zto|u 27|
ot AFH9l FA0E YN EL S-S =P o]
Gl

b

A s e

Zrahfu] o] EAFE Eol7] et B2 kgo] qlylom,
AN 2715 Eolde Al HA| L F sfuelth 1
A3} 3.5 mm ©]3} ZHat Hrfjof| olgt A Af-3(coaxial
phacoemulsification) o] G¥FelE]9lal, A= 2 mm ©]35}
o] 2ANE o83t mAlZet A W S=%(micro—
incision cataract surgery)o| A&E|A] ek 2o
= Y 7l JEE B3 2SaoUAE AR
oFA] o= Al Folut F-53tel v A (cavitation energy)E
HPA 7] A] e & uH(40~400 Hz) 71715 AHgsto] 4=
AAE AAsH= sonic technology,” §oig o]gat
Aqualase," 18|31 AFute] A5-&%(low—frequency
oscillatory movement)-& ZA%FA]7] NeoSoniX—generated
tip rotation 70| 2/Egich 181 &b AR A
A7l= W& ofg chopping H'He| &9, pulse E+=

burst mode FAASS<, 18] millisecond 32

Endothelial cell count chages

2 months

Figure 3. Endothelial cell count change in two groups.
The mean endothelial cell counts decreased 5.14%
in torsional phacoemulsification and 7.07% in conven—
tional phacoemulsification at 60 days, respectively.
Group 1=0Zil® custom pulse mode phacoemulsifica—
tion; Group 2=Hyperpulse mode phacoemulsification.

microbusrstt} Hyperpulse mode 50| Z¢l%|gjc}. "

Hyperpulse mode= ZHWujA|29] &4b2 2aokd
\= FedieR QA EI gtk 5709 pulse mode=
SHEES =o|7] et 2] AE7](on)et F
A7) (off) 7} EJi= AlZto] H3Fo] A7 =|lct. Hyperpulse
mode= °|23t A4S Hrh § AlZ3to], 542 pulse
mode 2] 2579} &2]7](on/off) ©] 2}o|& 7|7 91l A
R e A2 pAA fikeE AR 5 s
pulse mode®] A#-2- At} Pulse modeo A= 22ul7}

KX
=
oo Baaka, F40719) 49 9

=49

O

B x

2H57191 73 NS Hojol
Z530t ek (tip) S Y7 28-S sk ©@<(pulse)
& 8= Ao 2= ST dEHE F AyA|7t
WHaka] eFA|qh 2 it} 22 F2|7]71o] HuwEr] uf
2ol € A e HAS £Y 5= o tlEo] =517}
i 27FE 5317 Ao Holkel= A S Fo]7]
2o YA E o BEHOE AMS 7HE3dlt) ojAS> E
ok A o] okRE Har]z|7] wigel =AA7 25Tt
of EHe= & S7HFIN & 2Zto) AAE 28T &
oA Bk Hyperpulse modeS ]85t W4 4242
Te 5 AR F 2STURE Eol= Aol

A
ol Follv A9 WAE FolA] Zatf oA o] tigh &4
& Hasa 4 Qe Ao deiA rt’

E3F Z29l Infiniti Vision System (Alcon, TX, USA)
o ol A= 0Zil® mode7} 274tk o] mode= 22
I HehR o] 32 Kiz9) Ful42 7)29] 447448k
AM fabr] Hetre] AF 2540 um)o] wle) W Hw
212 ZEA|TE FAlo] 314 g (rotary oscillation) 3=
o] E4olt}t. o7]of £o] FtHef%l Kelman tipE AR
Fod 717 EA19) 22 Ao vls) 1 &2 3uf o4 AA

Lo o

O
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9} A3kE custom pulse 0]&3F 0Zil® mode7} hyper—
pulse modeo] B3] s 5 AT} ofwjst 25 gto}
2o zx 7|Zof A 0ZI1® mode?] S48 7R oz
w7 98] MES 0Zil®2] custom pulse modeZS Hyper—
pulse modes} v 510} 2 G3ke % Wit 2SuHALE

]Z_P, CDE (cumulative dissipated energy) 52 &43}1,

& AT At ZehfnAEs: W 2tees)

Spstck

CDE (cumulative dissipated energy)= OZil®3ol|A] £7]
shx 0% §ols] wotort W 2STAEAE T 7
<2 Aol sl 5 A8 HIGAE % 2 2o
04\:} Allio et a2 FPHA} 233} o2&
é‘—/\“’ﬂ 3t Z83F AR Hekow], Cameron
< 79 WA 25 &Aoo %l hydroxyl
radical2 BSS(balanced salt solution, BSS®, Alcon, USA)
@} 72 aerobic solutiono| A A4 G-3keA] WAEH 1
HEL SR8 Azt waFta sle. we
T8 3k Alte] dojA BSSE| ARg-o] WopA|iL
hydroxyl radical®] WA= Z7}5tH o2 Q1% ZHaty 3]
Al2e] &4 7FsAdol S7he et ek & koA
0Zil® mode 2= custom pulse mode2 AF&-35}o] 2Lu} A&
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Ao FA71E 73171 whizoll Hyperpulse mode<-} Ak
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continuous modeE AHE-SFYITHH HP AN ARgo] o Z
AL Aoz Amdch Ay oz 0Zil° modes A
Hyperpulse mode WhE-2 ZFahjm] Aol &4 243}
3 2 9l A0 Wb o s gz

T Ao S Zvf 9 2k ulhze) Wk =
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B (Fig. 1), ZFar ja] A2 429] #3}= Hyperpulse
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=ABSTRACT=

Comparison of Clinical Results Between 0zil® Mode and
Hyperpulse Mode in Phacoemulsification

Hye Jin Chung, MD, Hyun Seung Kim, MD

Department of Ophthalmology, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: To compare the intraoperative and short term postoperative outcomes of cataract surgery performed with custom pulse
mode of 0Zi® and hyperpulse mode of conventional phacoemulsification

Methods: The patients underwent cataract surgery using the 0Zil® custom pulse mode phacoemulsification (Group 1, n=30) or
the conventional phaco Hyperpulse mode one (Group 2, n=36) of Infiniti Vision System, Mean ultrasound time, CDE (Cumulated
dissipated energy) and total BSS volume were measured during operation, Best corrected visual acuity, central corneal thickness
and endothelial cell counts were checked on 1 day, 1 momth, 2 months after surgery,

Results: CDE was decreased significantly in group 1 (0p{0.05). But, there were no significant differences in two groups of the
mean ultrasound time and the BSS volume (0)0.05), At 2 months, the endothelial thickness was 552,94427.95 um in group 1,
and 568.00+31.22 um in group 2 and the endothelial cell counts was 2683042356 cell/mm® and 2694.2+407.9 cell/mm’,
respectatively, There were no significant differences in two groups,

Conclusions: The 0ZiI® custom pulse mode phacoemulsification is an effective procedure in cataract surgery as much as the
conventional hyperpulse mode phacoemulsification,

J Korean Ophthalmol Soc 2009;50(3):347—-352

Key Words: Hyperpulse mode, 0Zil® custom pulse mode, Phacoemulsification
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