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Laser Cataract Surgery
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Clinical evaluation: Nanolaser — Ultrasound Phaco

Performing standard cataract surgery procedure:

« Corneal incision: 2.2mm (Nanolaser), 2.0mm (Phaco)
« 2 Paracentesis ( 0.5mm each )
« Capsulorhexis

« Nanolaser surgery followed same steps as ultrasound phaco,

except no switch to I/A handpiece necessary




Nano-Laser-System
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« Emulsification by indirect laser / tissue interaction

« No laserlight outside of lasertip

« No heat generation

« No ultrasound, replaces standard phaco handpiece (single
use)

 Used in combination with standard phaco-machine

« Connected to vitrectomy port, triggert by footpedal
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The Coaxial Nano-Laser Handpiece
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Clinical parameters

Measuring irrigation fluid use during procedure

—

* Rhexis

« Emulsification

« |A

« Aspiration of viscoelastics

Evaluation of corneal edema postop day 1

No corneal alteration Mild corneal alteration Moderate comeal Severe corneal
( Grade 0) ( Grade 1) alteration ( Grade 2 ) alteration ( Grade 3 )




Patient demographics

178 successive patients (83 male, 95 female) were included into a
clinical study to compare nanosecond-laser —assisted (group A) versus
manual phacoemulsification cataract surgery (group B). 89 eyes were
treated with nanosecond-laser and 89 eyes received ultrasound
phacoemulsification.

The consumption of irrigation fluid, duration and energy of
phacoemulsification and laser pulse rate and total energy were
evaluated.

Corneal edema and Descemet’s membrane folds and cornea edema
were measured at postoperative day one using an arbitrary scale
ranging from 0 to 4 (0= no folds and no edema, 4=dense folds and
significant edema obscuring iris detail).



Patient demographics

Age
Eyes (n)
Right (OD): Left (OS)
eyes
Male: Female
LOCS

IOL power (D)

Group-A

Phaco

718179

89

43: 43

46: 43
3.66 + 0.54

20.56 + 3.46

Group-B

Nano-Laser

68.4+7.4

89

49: 40

37: 52
3.47 + 0.68

20.65 +2.80

p=0.11

p=0.038

p =0.41



Results : Irrigation Fluids

« Consumption of irrigation fluids after 8 .
each surgical step: 5" = T
- Rhexis
» Phacoemulsification ’
- /A = -
* Aspiration of viscoelsatics

Methode

_ Nucleus Epinucleous Aspiration of
Rhexis o _ _ Total
removal aspiration viscoelastic

nano (group-A) 202+£1.05 339%x144 21.7+139 32.7+10.7 90.6+25.6

phaco (group-B) 165102 415+152 226+13.8 21.4+94 87.3+25.7

p-value 0.014 0.001 0.67 <0.001 0.389



Results

Mean energy: Group A Nano; 4.8 Joules (+/- 2.5),
average 148 laser pulses (+/- 117). Group B phaco: 13.4
Joules £ 3.4.

Fluid consumption, was respectively for Group A compared to Group B:

Capsulorrhexis (1.65ml £ 1.0ml Vs. 2.02ml + 1.65 ml),
emulsification 41.5ml £ 15.2 Vs. 34 ml £ 14.3 ml) ,
cortical aspiration: 22.6 ml £ 13.8 ml Vs. 21.7 = 13.9ml
aspiration of viscoelastic: to 21.4 ml £ 9.4 ml Vs. 32.7
ml £ 10.7 ml.

Descemet’s folds mean value: 0.42 +0.74 Vs. 0.26 +
0.58.

Corneal edema 0.20 £ 0.46 Vs. 0.22+0.47.
ECC 1 month: 5% Vs 7%



Comparison Nano Laser — Conventional Phe~~

Nano Laser Ultrasound Phaco
Single Use Multiple use,.sterlllsatlon
required
LOCS 1-4 No limitation
Longer precedure time Shorter procedure time

No change of handpiece
during procedure

Plastic (light) Metall (heavy)
No thermal damage Heat development

——

Change to I/A handpiece

Al

Surgeon has to adapt to new system
- Quick learning curve



Conclusions

Operating with low pulse energy
provided by infrared nanosecond-
laser may offers a safe and effective
alternative to

phacoemulsification for the
majority of candidate cataract
patients.
This laser probe, which is adaptable
to most existing
phacoemulsification systems,
offers low energy levels and
essentially no thermal corneal
damage at the incision site




Conclusions

Significantly less intraocular
energy needed

No re-sterilisation!

No handpieces switch (Phaco — I/
A)
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No phaco-test necessary
Single-use laserprobe and fiber

100% Laser cataract extraction
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