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Comparison of Clinical Outcomes between High and Low Fluid-Dynamic
Parameters during Phacoemulsification
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Purpose: To compare the clinical outcomes between high and low fluid-dynamic parameter settings during phacoemulsification.
Methods: In this retrospective study we analyzed 183 consecutive eyes with senile cataracts that underwent cataract surgery be-
tween October 2010 and January 2015. The phacoemulsifications were performed with high and low fluidic parameter settings,
which were designated by different fluid heights, aspiration flow rates, and vacuum settings. We measured and compared the in-
traoperative factors including fluid consumption, cumulative dissipated energy (CDE), ultrasound time, intraoperative complica-
tions, and pupil size changes during the phacoemulsification. Central corneal thickness (CCT), endothelial cell density (ECD),
uncorrected visual acuity (UCVA), and best corrected visual acuity (BCVA) were measured and compared preoperatively and
postoperatively.

Results: There was no statistically significant difference in the fluid consumption, CDE, or ultrasound time during phacoemulsifi-
cation between the 2 groups. The frequencies of intraoperative complications were not statistically significant. UCVA, BCVA,
and ECD were not statistically significantly different between the 2 groups during the postoperative follow-up. The low parameter
group showed the lower increase in CCT on postoperative day 30.

Conclusions: The phacoemulsifications with low fluid-dynamic parameter resulted in less damage to intraocular tissue without
any significantly different postoperative findings. The phacoemulsification with low fluid-dynamic parameter setting is more ad-
vantageous due to stable and safe aspects.
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SAHHKK)®] <]
2 7100 <o) z—"—%ﬂ% 9 Q134
AA AdeS 92 Lens Opacities Classification System
1T (LOCS 1) -7} 3-4530] & Ashes 7wy
32 16299 183¢He TjAyo R FaHon HAsigt
Aol Qake Fi wutoll} ztubAgke 714 B,
4 e ZAe) IAYL A1 8, QY sEs v}
A6, Anaad 6

Table 1. High and low fluid-dynamic parameter*

A3 AR A er AEH o st 2T 2
gk grolm, sAtel] WHZ b #91e] Hagh gk
o sigst= Xli E AR W A xR o] 4%
S}tH(Table 1). & 183Qto| 4] o] A% 3lem, 2010
F 10¥€3E 2013E 6Y71A] 65¢t0] =& X FE /\}36‘]-0%
HA AYE 9L, 2013W 7YHE 2015 197k7] W& 7]
= 0] &3t 118%kof| o] AR EHITE 7]7ho] aglo]
gt WAHS} FOom & ARE ARESIolof st A
U A o] o] Fo8 WE ARE ARstolof
9k ot 2RSS AlQekal At 5
= 7= A ASF AHAL ot ¢k
LOCS I 5+, WSt AlE, o wPAIY SAZRA,
ZH oA 2l =S SA6H T

THL 4 A 3R}9] ZHHto] 0.5% proparacaine hydro-
chloride (Alcaine®; Alcon, Fort Worth, TX, USA) A<t v}
FL Hlde S BAE ASAT, 8 F Y A
4 JoAx RS E 93 X']EI'HZ](DISCOVISC Alcon, Fort
Worth, TX, USA) Akg-atgomn Hadao s BSS Plus”
(Alcon, Fort Worth, TX, USA)E ARESITE 442 22 mm
55 Zhu QA Fato] 237o)x) FApksE 444 A
FE WET O YIALANE TS ALgelo] 54
FANE Atk BRANS olgatel 4oin
27} SyE=L0 A ‘36—}1 %2-85}-3:3}7|(Infiniti System”;
Alcon, Fort Worth, TX, USA)E ©]-&3}o] 5U31A F=3}
o s & JJﬁQrﬁlT AldYskeith 25ueks &
of] Al3§st =AAM 27| 7]+= prechop 3-2 phaco chop
9] 7IM& ol gstelon, 7 9] g AgH 953 A&
= HEEA ‘3%1 %‘Z SHA| A8k 224l
Ozil& AR & doA B% 5U3}A continuous
linear mode = @@’3]—93\9413%, torsional amplitude®] 9=
60-100%= AAstHc) <l AZ*ﬂlh Acrysof SN60OWF
(Alcon, Fort Worth, TX, USA)E FY7|& A3l G
ARISIT HEEAS AL BE ARl B
oo FARel foi2 Ad T e f20] 2SS o

O o

U e Tolls BN 20[F, Z5uhrel | (Infiniti

Group Mode

Fluid height (cm)

Aspiration flow (mL/min, mode) Vacuum (mm Hg, mode)

Low parameter Sculpting 70
Chopping & quadrant 70

removal
High parameter Sculpting 90
Chopping & quadrant 110

removal

22, linear 90, fixed
27, linear 240, linear
22, linear 90, fixed
38, linear 380, linear

“Infiniti system(m (Alcon, Fort Worth, TX, USA).
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System®)°1 71825= 220k AR AJ7E cumulated dissipated
encrgy (CDE), 4% % WHFEAGY. ¢ 5, WAt
A AR, S A% 5B WekE vasc S
% FAIAL oI Lok 3 0 gl &

A7 719 Aol WA A9 Helstol 71stalek 4
AT EZ37)= £&edn|Fof F2kg 7|2 Exwave, Sony,
Tokyo, Japan) 2 2T &BQANH AP0 oL A
2 Image J Z=213(http://rsbweb.nih.gov/ij/; open source,
public domain software)2 E3}o], & A F3IA7 = 2

JJr sl Ao Ergs|E Zﬂoh@“ & 3? %%371

stk 37 4age 4@ RESREE
Zirelo] Zo] v &o] AolZ & H FF S ole} 2t
Qo] do] W& e F 1002 Fato] WERE A4
SATHFig. 1). oluf 1218k N, oy zele B
o 512 79, B 4ol i A9 F7HoR Aot

M2 s~

o
=
Hel
=)
H
rir
oM,
"

rel
=
oM,

(Noncon Robo-CA; Konan
Medical Inc., Hyogo, Japan)2 AR&-3lo] 243519111, 2]
lﬂﬁ%ﬂiﬁ&% & A YN & ¥ 7o)
W AES W A & A Ao EUER e F 100
< Fato] MEgE AT $42HE7E Ulirasound
pachymetry (Model P55, Paradigm medical industries Inc.,
Salt Lake City, UT, USA)Z ZA3191, FAZubeAZ

Z}ak

Aee & F FUAUEAN & A FHAANEAS W
A% & A FHANEAZ Uk T 1008 Foto] Mg
2 AN 24 T 19, 79, 30202] 2HTE Ao E
BHA ATE Huld A AR, BAE At
9L, Sol Al vlLsitt

SAA EA-2 SPSS ver. 18.0 (SPSS Inc., Chicago, IL.
USA)S olg3IsIT, 5 F Alole] BAEA grEe) vlme}
& AT 24 HRYE v ATH N 55

Wkl A9E BAHCR el ACE RSl
Z o}
v T 183¢%F & R Aol 1188k, & A|3E0] 65
o177 O 7 T o
Figure 1. Analysis of the the pupil size changes. The pupll size OJIL B2 A3ttef Bt Lol 69.9 + 9.6A, A3
changes were analyzed with the ratio of the horizontal length 9] HF Yol 70.0 + 854k Volet AE, & A
of pupil (*? and the length between the limbus of cornea 243 LA WA SEHLOCS T 553), UerA e, F
(arrows) using Image J program.
Table 2. Patient baseline characteristics
Low parameter group High parameter group p-value
Eyes 118 65
Age (years) 69.9 + 9.6 70.0 + 8.5 0.946"
Gender (male:female) 63:55 28:37 0.182f
Lens opacity
Nuclear opalescence (NO) 3.46 + 0.50 3.52 + 0.50 0.399"
Nuclear color (NC) 3.46 + 0.50 3.52 + 0.50 0.399"
Cortical (C) 253 £1.35 235+ 1.43 0.400"
Posterior subcapsular (P) 1.75 + 1.73 1.88 + 1.74 0.647"
UCVA (log MAR) 0.53 +£0.18 0.59 + 0.15 0.411"
BCVA (log MAR) 0.43 +£0.19 0.48 + 0.18 0.520"
Endothelial cell density (cells/mm’) 2,511.6 + 351.9 2,530.3 + 305.4 0.651"
Central corneal thickness (um) 530.9 + 31.6 528.1 + 35.1 0.658"

Values are presented as mean + SD unless otherwise indicated.

UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity.

*Independent two sample 7-test; TChi—square test.
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25IEE § %Zéﬂ FHAY DEFS 2 A HT
o4 105.3 = 72.5 mL, &2 A|3Eto|A4] 101.3 £ 57.1 mL
B 2 SAERIAL, 7 o] B A FAAL
Z oAt Aol g HolA GUTHp=0.783). & T 2ot
ARG A RS A 52.9 £ 3L1RR 2 AHT
o] 48.8 + 289Kt} Al oL} 7 o3t Afo|E Kol ook
tHp=0.421). CDE:= 22 2| o4 16.00 + 8.86%, =&

A FEFoA 1519 £ 929%2 =AE o] =& XEL9
CDE7} W9tovt = oA o3k Afoli= f13e(p=0.562).
22 2 ]61-]6‘]— x%zﬂ_] ZZF7] HHQ] u]8(prechop:
phaco chop)2 & X FFo|A] 28:90, =& R|FEol|A
17:48 5 z}ﬂ&]om ok gholl frolRk Aol IStk
@=0.715). == F A UYL F2 AFEFoA 8¢t
(6.8%), =& 3ol A 8%H(12.3%)0] WAS}o] =2 #|3E
oA WA HIET =gk 574]*’ o= o5t wde
H(p=0.205), T+ « HFollA 3 oy} o] WALy

th(p=0.043) (Table 3).
7 dod ST e A, e 7Y, e 53099
AAYE e Aot & AR T
| &S (p>0.05). 4
A A AP AR UEE e AEFH 25116 £
351.9 cells/mm’, =& Z]EL 14 2,530.3 + 305.4 cells/mm’
R, & T3040 Lt—’ﬂﬂﬂ*ﬂi‘é‘i% S A
oA 2,295.1 + 367.4 cells/mm’, =2 A| 3o A] 2,209.4
+ 340.0 cells/mm’ %t} e X]Ei’-, lrf A HF BE 2=
& ASE HuFE o ¢ 3090 A2 d=
7} EAA O R §95H A5 tHp=0.00012, p=0.0028).

d
rO
il
2
o
"
oft
X
)
o
fu
N 2
10
o
2

_Q

zd
= 5 o Al et Aeols EOIX ‘*%ﬂ(p 0.063). 4

A Hat FAAEEARE R Aol A 5309 + 31.6 pm,
E2 A Etol A 528.1 = 351 pmYTL, % F 30Y Ht
FAZNEA L o AEFoA 538.8 £ 383 pum, S

Aol A 548.0 + 548 ymlch F o BE & F30Y

Y WHEE QA e AEE 5E] UAE o SUAAEAL Sl s EAHOR felstl 8
2 11.70 + 7.25%, =2 A FEY 17.25 + 4.81%X ) 2 Fthp=0.137, p=0.061). = & 30Y0] T2 A H1} =
Table 3. Comparison of intraoperative parameters and outcomes
Low parameter group High parameter group p-value

Fluid consumption (mL) 105.3 + 72.5 101.3 + 57.1 0.783"
Ultrasound time (seconds) 52.9 + 31.1 48.8 + 28.9 0.421"
CDE (seconds) 16.0 + 8.9 152 +9.3 0.562"
Nucleus fragmentation method (prechop:phaco chop) 28:90 17:48 0.715"
Intraoperative complication

Iris incarceration (number of eyes) 8 (6.8%) 8 (12.3%) 0.205"

PC rupture 0 0

Radial tear during CCC 0 0

Mean decrease of the pupil size (%) + SD 11.70 + 7.25 17.25 + 4.81 0.043"

Values are presented as mean + SD unless otherwise indicated.

CDE = cumulative dissipated energy; PC rupture = posterior capsule rupture; CCC = continuous curvilinear capsulorhexis; SD = standard

deviation.
*Independent two sample #-test; TChi—square test.

Table 4. Comparison of postoperative parameters and outcomes

Examination time Low parameter group High parameter group p—value*
UCVA (log MAR) POD 7 0.169 + 0.092 0.180 + 0.093 0.606
POD 30 0.141 + 0.065 0.150 + 0.084 0.602
BCVA (log MAR) POD 7 0.094 + 0.060 0.103 + 0.054 0.572
POD 30 0.065 + 0.039 0.077 + 0.045 0.302
Decrease of ECD (%) POD 30 8.19 £ 6.12 10.28 + 6.87 0.063
Increase of CCT (%) POD 30 + 1.47 3.62 +2.21 0.026

Values are presented as mean + SD unless otherwise indicated.

UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; POD = postoperative day; ECD = endothelial cell density; CCT

= central corneal thickness.
*Independent two sample 7-test.
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