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Sensing System in Phacoemulsification

LKLE- 0/7l0} - KIS - AYE - 215
You Na Kim, MD, Jin Ah Lee, MD, Jae Yong Kim, MD, PhD, Myoung Joon Kim, MD, PhD,
Hung Won Tchah, MD, PhD

Lo

0l0k

SAISE TTfs, HOIAHY D5t

Department of Ophthalmology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: A recently introduced phacoemulsification system, the WhiteStar Signature® PRO, has demonstrated improved nu-
cleus followability and cutting efficiency via an improved pump regulator with a higher reaction response and an automatic occlu-
sion sensing system. In this study, we compared various phacoemulsification parameters between the new system and an older
version of the device.

Methods: A total of 80 eyes of 68 patients with cataracts who had undergone phacoemulsification by a single surgeon were in-
cluded in this study. Forty eyes of patients underwent phacoemulsification using the older Signature® system (WhiteStar); these
patients were classified as the control group. Another 40 eyes of patients underwent phacoemulsification with the newer en-
hanced system, the WhiteStar Signature® PRO; these patients were assigned to the experimental group. During the operation,
operative parameters, including the effective phaco time (parameter of effective phaco time with a specific coefficient for the
transversal movement expressed in seconds, EFX), ultrasound time (seconds [s]), effective phacoemulsification time (EPT, s),
average phacoemulsification power (AVG, %), and balanced salt solution usage, were measured to determine the performance
enhancement offered by the updated system. Central corneal thickness was measured before and after surgery to compare cor-
neal edema. The relationships between the two groups were analyzed using an independent ttest.

Results: The Signature PRO® system showed a lower EFX (p < 0.001), a shorter EPT (p < 0.001), and a smaller AVG (p <
0.001). Postoperative corneal thickness did not differ significantly between the two groups.

Conclusions: Comparing the efficacy of the improved reaction speed of the device and automatic occlusion sensing system in
performing phacoemulsification, the updated Signature PRO® system demonstrated superior followability and cutting efficiency
regardless of nuclear cataract hardness.
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20103 ZA]%E WhiteStar Signature” Systern (Abbott Medical
Optics, Santa Ana, CA, USA) $AA|-F3 A= dsHE
(peristaltic pump)} Wl 52| Z(venturi pump)S =3} 2§
3t F Y Z(dual pump)E ©]-83hH, 1R F(high vacuum)
el A= A 22to] ot et R uhl(clogging)
= AaAA ALY HAS FAIE 4= qiokar dEA ol
o} 20150f|= 7|2 7]7](WhiteStar Signature” System)}.
o AR E, WA o wake] WS AIto] A4
= 7]7|(WhiteStar Signature PRO"™ System)7} A2 ZA| =]
]t o] 7179+ AEErel 7 A](automatic occlusion sens-
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A AFgEA 7129] 424 A| 98142 (WhiteStar Signature”
System) 12|11 3FAFE =4 A|-3-3142] WhiteStar Signature
PRO" System (Abbott Medical Optics, Santa Ana, CA, USA)
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= A S ﬂtﬂﬂzé*]?i gk, %@%‘/\Fg
WHES Ston AT5ANE v
ities classification system III (LOCS III) WujA; S5 &
28 ARsL? 2
£ 7|F2 2 NO3 o]ok= A d(soft nucleus), NO4 oA
7343 (hard nucleus) 2.2 L5310 5}9]wH(subgroup) =4
st E3F Aok gslth=2%(anterior segment optical

coherence tomography [OCT]; Vlsante® OCT, Carl Zeiss,

© 2 the lens opac-

E(nucleus opalescence, NO)

Berlin, Germany)& &3l = 4, o€ * 15, 5 $ 1
NAA FAEEAE 2Hsl0] 44 F Aupnige] AR
Q= sheich

74 frekE A3 Al Stop and Chop &7]5 AR8-8H3
31, 7]29] 7]7)(WhiteStar Signature” System)2 A3}
+ vacuum 200 mmHg, 251} £ 30%% low venturi 2]
7|& AR LR slo] 230 HARE ARESiA Sl L
BE I U F TR L . choppr o9 2
Z7rg Zehiglt ©]% vacuum 270 mmHg, 223 &
30%= A% o] = high venturiz Aglslo] 2Zbdt EH
S AAsITE d4FE 7] 7](Signature PRO® System)ZS A}
€35 j= vacuum 400 mmHg, %21 &9 30%= low
venturi®] 7|3t AAJ O 2 sho] Fobo] TS A HE F
2202 Uie ¥, chopper® ol §3fe] 2t 22-% Fehyg)
31, 0]% vacuum 600 mmHg, 223} &3 30%2 A7 %o
A= high venturiz Hghste] 2z WS A A +
ZH] HI%= A& olLHH(linear continuous mode), WhiteStar™
technology, curved Elhps® FX &%o|& Algslgion I
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W< parameter of effective phaco time with a specific co-
efficient for the transversal movement expressed in seconds
(EFX), Pt 223 &32(average phaco power [AVG], %),
Z %223 ARE-AJ7H(ultrasound time [UST], sec), 58 %23

1} ARE-A|7Heffective phaco time [EPT]:UST*AVG*0.0I,
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Ellips‘ X &ZolE o] L3} Jrgrof A _J_xl—o] o] Azu}ak
S-=ukS Hidsle] §F 2-Sul ARLTRS u W3}y ¢k
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4= oQo= & S AME-E HE ¢ M(balanced salted sol-
ution [BSS], Alcon”, Fort Worth, TX, USA)®] AFEeFS ]
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Table 1. Phacoemulsification settings in two systems

ic|

680) TR} % 809t % T4 B 217 409 4o]
™, P AP 68.404], 70.354| = FA A Zpol=
o A A HelagAR, FaeE, Zu
TAESHARE Aetgon] F thge] £ A A 2
e FARHOE o3t Hol7k ¢igirkp=0.05, Table 2).

AT F WSS vadS o, FEE A
Signature PRO” systemof|A] EAZ o2 G-olu|alr 22
EFX (p<0.001), &-& 8 221} AMAIZHEPT, p<0.001),
Zhe Wi z2u Z2(AVG, p<0.001)2 X tHTable 3).
o Hy ool ARRTRS FFALE AH|oA e Ao Z L}
P om(p=0.005), & A SHGY A= e F 1
T 0§ oA B 2o
(»=0.689, p=0.956) (Fig. 1A).

A A ZERNO, LOCS III) 32 7]&2 2 NO3 olst&
A SH(soft nucleus), NO4 ©]AFS Z A (hard nucleus) o
o2 Uieo] a9l BAS Alelit QST A4

Control group
(Signature® system)

Enhanced device group
(Signature PRO® system)

Surgical step and settings

Sculpting and chopping: low Venturi setting
Vaccuum (mmHg)
Power (%)
Bottle height (cm)

Quadrant removal: high Venturi setting
Vaccuum (mmHg)
Power (%)
Bottle height (cm)

Irrigation and aspiration
Aspiration (mL/minutes)
Vacuum (mmHg, peristaltic)
Bottle height (cm)

200 400
30 30
106 106
270 600
30 30
106 106
29 29
500 500
92 92

Table 2. Demographics of preoperative conditions

Control group

Enhanced device group

(Signature® system) (Signature PRO® system) prvalue
Eyes (n) 40
Age (year) 68.40 + 11.72 70.35 + 10.00 0.425
NO (LOCS III) 3.44 4+ 1.01 3.43 +1.08 0.957
Axial length (mm) 2337 + 1.34 23.78 + 1.12 0.143
Anterior chamber depth (mm) 2.64 4+ 0.49 2.65 + 0.30 0.875
Best corrected visual acuity (logMAR) 0.37 + 0.39 0.45 + 0.58 0.483
Endothelial cell count (cell/mm?) 2,747.60 + 312.72 2,599.10 + 462.86 0.097
Central corneal thickness (um) 547.73 + 28.70 550.25 + 39.32 0.744

Values are presented as mean + standard deviation unless otherwise indicated.
NO = nucleus opalescence; LOCS III = the lens opacities classification system III.

“Independent r-test; p < 0.05 considered stastistically significant.
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BA0R PYE YIS ASHUS o) FFXE Hu(pe000l),  AolE HolAE gtr(p>0.5, Fig. 1B, C).

47 283 AFEAIZHEPT, p<0.001)& BT, B 2&u

ZT(AVG, p<0.001)E WO A0 & LFERFTHTable 4). i =t

G AGFS AR A2 7 AS AGBE

u gojulshl Belehp=0002). 4% HF FAzE 5 1967d0] 34 §8Hz0] =0l Mol HHH)
8 MasislE d, F doN S5 46 dud £E F 1 S WY ARl 9 F2 Wiges A 2w A
A FAGURAZ ZARAE 28 T IALA AR o)A Lok At 1%, BRAe 93 F4T oF

Table 3. Comparisons of surgical parameters during phacoemulsification

Control group Enhanced device group
(Signature® system) (Signature PRO® system) PRI
Surgical parameters

EFX 2,11 £ 1.75 0.40 + 0.61 <0.001"
Ultrasonic/phaco time (seconds) 58.79 + 33.87 4431 +42.22 0.095
Effective phaco time (seconds) 4.22 + 3.49 0.80 + 1.22 <0.001"
Average phaco power (%) 7.28 + 4.03 1.23 + 1.21 <0.001°
Irrigated BSS (mL) 95.75 + 56.89 131.00 + 52.84 0.005°

Values are presented as mean + standard deviation unless otherwise indicated.
EFX = parameter of effective phaco time with a specific coefficient for the transversal movement expressed in seconds; BSS = balanced salted

solution.

*Independent ttest; p < 0.05 considered stastistically significant.

cleus subgroup. Preop = pre-operative examina-

e Signature PRO®

A § 5750 -
c 568.2 =
£ s 1564.1)
2 5650
s 564.5 564.6
8 E 5550 /
c 3 . 550.3 -
E) |—54—77-| ------ Signature
© 545.0 —— — Signature PRO® |
c
O]
o 535.0
Preop POD 1w POD 1 mo
573.5
B g 5750 5735 e [ |
oS 5650 e
ES 558.3
e P |
g5 5550 [5559] Figure 1. Change of preoperative and post-
8 5450 e Signature | operative central corneal thickness (CCT) (um).
[0 - . ® .
£ = Signature PRO This graph features changes of CCT between two
8 5350 phacoemulsification systems. A solid line shows
Preop FOR: A% RO ine the mean CCT values in the group using en-
. . ®
C hanced device group (Signature PRO system)
and a dotted line shows the mean CCT values in
n . ® . .
g S the control group (Signature system). Using in-
c — . .. .
é 565.0 fim_?l dfependent. ttest, there is no statistically sig-
= et By nificant difference between two systems (p >
gi 555.01 55.3|'9 | 0.05) in total and subgroup analysis. (A) Total
8 15526; group. (B) Soft nucleus subgroup. (C) Hard nu-
® 545.017 T T | eesees Signature *
<
Q
O

535.0 —
Preop POD 1w
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A7l He Bt ffste] A Aadesel 3 PRO" Systemo]l A T %2 728 K thTable 3). o] 7]

$5S 2 0zil” £l Bllips” FX £3to] Fol /| 719 WSAES PA7IEA o e 2eutoiAE A}

o] 270 v QIekS ool Hsloe] Aol & F A &3to] pad AP = Ave e vhgste Aaeta

o] oy SAe WA T SRS WA 4 F T 8 4 AT o Auks s9lE BAolA B Hetet

B 5o PSS sty ARt thkRt 7ol A Al bttt Signature PRO™ Systemof| A & - EFX=

I 9lou, CENTURION” Vision System (Alcon, Fort A3, §8 220 AFFAIZHEPT)S %2 A3 5UsH

Worth, TX, USA)2 Active Fluidics™ 7|z, WhiteStar gholsl 4= IRl o, E3] AAMoA] FAHE S A}

Signature” System®] Fusion fluidics™ 7]4o] 2] o|ct.*'* §3E ul EFX9| Hatgho] AAddLolA 71E HHlE AF

WhiteStar Signature PRO® SystemS 7]29] Signature” 232 wo] EFX MHFrEH AR5 $e-S 913 4= g

Systemo]l AHERRTA 715 EUSt] 20159 AjRo]  Ylrk(Table 4). ol A Hulg ALgsh AelRS

2Nt o] FHE 771E 7129 Signature” System  RESIHAAE Bih He 280ts ALgElHA AgFOR

B} gh g 7} 2,54 whebs , IR A T T S T2 A 5 Qthes S Qu|sh, Signature PRO"

AgE|glom, ABuggA) vlso] BUHHA WFEA B Systemo] Welo] o PEULS BolEntn & 5 9)

ST (vacuum sensing rate)7} 5uf A=t A2k k.

A 71ee v 5 ﬁ°ﬂ OfRt Mt welo] AA=, FE S ”ﬂ%"é‘—’h‘ AR HIE S o A3l A
AEH 02 4 mseenirh AFAAE =S YLk 4 Signature PRO” Systemo] §-2Ju]5H 1 HH G| A-§o

SRRSO mcﬂ MAElS] Qi ol tekE o] WS Blg 5 UgichTable 4). ol A Goke

H, HEF A2 AR el 58] Al7IE Eolme HiHE 5 ABolA A Bl Hlste i—%jMMXI%Eﬂ o]

THAA IS Aoz Ak, Aol AT 5| Qo 2Lu}e A0l @47t W kS njA = AL

4 & G- (post-occlusion surge)E l‘ﬂof{ . FAAREE 2olo® Azke] B 42 glom,” Huro] obgAe 7Fxat

A SheA £& F AP o b FAE Fulvh 2euelFer WA A fA5)

ke TT’Z] °lﬂ°ﬂ£ 7171—4 ST doeo] = I O 25 o B2 g9 FFEde Qv Aom FE

T ByEdoh ! B 2= 9t} E3} Ellips” FX €709} Signature” System-S-
B ool pAAES ) Rk PAE Arlel AR 71Ee] AFATe] B2w B 150170 mLe] 3

Table 4. Comparisons of surgical parameters during phacoemulsification in soft and hard nucleus group

Soft nucleus Hard nucleus
Control group Enhanced device group Control group Enhanced device group
(Signature® (Signature PRO® p-value (Signature® (Signature PRO® p-value
system) system) system) system)

Surgical parameters . .
EFX 1.34 £ 0.86 0.13 + 0.17 <0.001 3.05 £+ 2.09 0.77 £ 0.79 <0.001
Ultrasonic/phaco time (seconds) 45.85 + 31.04 28.71 + 29.66 0.065* 74.61 + 30.97 65.43 + 48.08 0.504*
Effective phaco time (seconds)  2.68 + 1.72 0.26 £ 0.35 <0.001* 6.11 + 4.18 1.53 £ 1.57 <0.001*
Average phaco power (%) 7.28 +4.03 1.23 £ 1.21 <0.001 8.06 + 3.46 2,12 + 1.27 <0.001
Irrigated BSS (mL) 82.27 + 36.15 124.13 + 49.03 0.002° 11222 + 72.72 140.29 + 57.81 0.214

Values are presented as mean + standard deviation unless otherwise indicated.
EFX = parameter of effective phaco time with a specific coefficient for the transversal movement expressed in seconds; BSS = balanced salted

solution.
“Independent r-test; p < 0.05 considered stastistically significant.
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