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Evolution of Phaco U/S Evolution of Phaco U/S 
TechnologyTechnology

Traditional longitudinal ultrasoundTraditional longitudinal ultrasound

Micropulse “cold” phaco/power modulationMicropulse “cold” phaco/power modulation
Pulse shapingPulse shaping

NewNew--generation ultrasoundgeneration ultrasound
Torsional, TransversalTorsional, Transversal

Evolution of Phaco U/S Evolution of Phaco U/S 
TechnologyTechnology

Areas of ongoing studyAreas of ongoing study
•• Phaco tipPhaco tip
•• Phaco energy waveformsPhaco energy waveforms•• Phaco energy waveformsPhaco energy waveforms
•• TipTip--fragment interactionfragment interaction
•• Understanding and enhancing cavitationUnderstanding and enhancing cavitation
•• Interaction of mechanical and cavitation Interaction of mechanical and cavitation 

forcesforces

Lateral MotionLateral Motion

•• Achieved with both torsional and Achieved with both torsional and 
transversal ultrasoundtransversal ultrasound

•• Advantages:Advantages:Advantages:Advantages:
–– Increase cutting efficiency by emulsifying Increase cutting efficiency by emulsifying 

lens material in more than one directionlens material in more than one direction
–– Reduce repulsion of nuclear materialReduce repulsion of nuclear material
–– Increase followabilityIncrease followability
–– Reduce energy and traumaReduce energy and trauma

EllipsEllips™™ Transversal UltrasoundTransversal Ultrasound
WHITESTAR Signature™ System with Fusion™ Fluidics

• Longitudinal (forward/backward) 
combined with transversal 
motion (elliptical)

• Optimized with WHITESTAR®

Micropulse Technology

HandpieceHandpiece
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ELLIPS Transversal ELLIPS Transversal 
Ultrasound: ConceptUltrasound: Concept

ELLIPS Transversal Ultrasound: ELLIPS Transversal Ultrasound: 
ComparisonComparison

ELLIPS Transversal ELLIPS Transversal 
UltrasoundUltrasound

•• All the All the 
advantages of advantages of 
WhiteStar WhiteStar 
combined withcombined with
new transversal new transversal 
motionmotion
–– MicropulseMicropulse
–– Pulse ShapingPulse Shaping
–– Advanced Fusion Advanced Fusion 

FluidicsFluidics

ELLIPS Transversal ELLIPS Transversal 
UltrasoundUltrasound

•• Straight or bentStraight or bent--
tip needletip needle

•• Intuitive toolIntuitive tool --Intuitive tool Intuitive tool 
Minimal to no Minimal to no 
learning curvelearning curve

•• Ideal parameters Ideal parameters 
to maximize to maximize 
capabilities?capabilities?

Torsional vs. TransversalTorsional vs. Transversal

TorsionalTorsional
•• Choose or alternate Choose or alternate 

between torsional between torsional 

TransversalTransversal
•• Use transversal and Use transversal and 

longitudinal modes longitudinal modes 
and longitudinal and longitudinal 
modemode

•• KelmanKelman--style bentstyle bent--
tip needletip needle

•• Challenging to Challenging to 
maintain suctionmaintain suction

simultaneouslysimultaneously
•• Straight or bentStraight or bent--tip tip 

needleneedle
•• More easily maintain More easily maintain 

suction with bent tipsuction with bent tip

Improved PhacoImproved Phaco

Soft nucleiSoft nuclei Little changeLittle change

•Better followability across the board

•Efficiency gains:

Moderate, 2+ nucleiModerate, 2+ nuclei Greater efficiencyGreater efficiency

Hard 3.5, 4+ nucleiHard 3.5, 4+ nuclei Dramatic Dramatic 
improvements in improvements in 
cutting abilitycutting ability
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Improved PhacoImproved Phaco

•• Less turbulence and trauma to the eyeLess turbulence and trauma to the eye

•• Clearer corneas postClearer corneas post op (short term)op (short term)•• Clearer corneas postClearer corneas post--op  (short term)op  (short term)
•• Less endothelial cell loss  (long term)Less endothelial cell loss  (long term)
•• Lower incidence of significant Lower incidence of significant 

complicationscomplications
•• Better patient and surgeon experienceBetter patient and surgeon experience

ConclusionsConclusions

•• ELLIPS Transversal Ultrasound ELLIPS Transversal Ultrasound 
facilitates safe and efficient removal of facilitates safe and efficient removal of 
very soft to very hard nuclei with very soft to very hard nuclei with 

i i l d i i l ti i l d i i l tminimal energy and minimal stress on minimal energy and minimal stress on 
the corneal endothelium and other the corneal endothelium and other 
ocular structuresocular structures

•• It offers the surgeon more tip options It offers the surgeon more tip options 
and a wide range of parameters with all and a wide range of parameters with all 
the advantages of WhiteStar the advantages of WhiteStar 
micropulsing and fluidics controlmicropulsing and fluidics control


