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Basics

How a laser works

LASER — light amplification by stimulated emission of radiation
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Laser classified according to
medium

— Gas: CO2,|ArF (excimer), argon,
HeNe

— Liquid: organic dye laser (rhodamine)

— Solid: Ruby{Nd-YAG} Ti: Sapphire,
diode
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Solid State Laser Source

e Diode-pumped Nd:YAG laser

e Energy efficient; does not require high
voltage; requires lower maintenance
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Window of ablation: 190 nm to 220 nm

e .
390

Sharp Sight Centres




The CustomVis Pulzar Z1 Laser

*Solid state 213 nm laser

«300 Hz, 0.6 mm gaussian flying spot
(one of the smallest)
Ultra fast, solid state scanning,

o “crystalscan

1,000 hz closed loop eye tracking

e[ imbus based
*1 ms latency

*Gaze tracking
*Topo and WF guided treatments(both)

*Optimized asphericity standard ablation
software

eConvenient “planning software to laser link “
for customized treatment
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Comparison between the
213 nm (solid state) and the 193
nm (excimer) laser



Histopathological characteristics

Comparison of corneal ablation between
213 nm (solid state) and 193 nm (excimer)

In vitro using porcine corneas
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Comparison of histological
characteristics

 Limited collateral damage to surrounding
tissues seen in both 193 nm and 213 nm
laser (Vetrugno et.al, 2001)

« Collagen lamellae remain well organized

(after treatment) with both lasers (Gailitis et.al, 1991,
Ren et.al 1990 jcrs)

 The amount of keratocyte apoptosis
(precursor to haze) is similar between the
213 nm and the 193 nm laser. <o
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Histological characteristics

e Cell migration and proliferation is less after
corneal ablation with the 213 nm (solid
state)as compared to the 193 nm
(excimer) laser suggesting less
iInflammation.

 Pseudomembrane depths of less than 1
um seen in both 193 nm and 213 nm laser

ablations (Ren et.al,1990; Gailitis et.al, 1991,Caughey et.al,

1994, Campos et.al, 1990, Fantes et.al, 1989, Trokel et.al, 1983,
Puliafito et.al, 1985, Marshall et.al, 1986)



Transmission through BSS and 0.9%
NaCl

(Jain et al., 2004; unpublished data)

213nm has a significantly
higher transmission
through 0.9% NaCl and
BSS than 193nm

% Transmissio

BSS Transmission (%)

UV Wavelengths (220nm —
190nm)

Tissue hydration has less
effect on the laser procedure
with the 213 nm. L

Depth (um)




Advantages of 213nm Wavelength

Clean & Smooth Ablated Surfaces

Less BSS absorption than 193, hence less laser
fired to achieve the same ablation depth

Possibly Free from Hydration Monitoring
(enviormental /Surgeon fudge factor)

less laser plumes (steam) -more accuracy

Consistent laser energy (no gas pressure
maintainance)

213 is Closer to absorption peak of corng
collagen than 193 (less collateral damagj

Better pulse to pulse energy stability
“Cooler” = requires less energy to perform
required corneal ablation(less energy waste(es

vapourize water e
g ) SEM of 213nm ablated surface
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Summary of comparison

Corneas ablated with the 213 nm and 193 nm
laser show similar histological characteristics.

The main difference Is transmission through
BSS and 0.9% NaCl, 213 nm > 193 nm

Tissue hydration has less effect on the laser
procedure with the 213 nm.

213 nm requires less energy to ablate
corneal tissue.

Studies on cytotoxicity, mutagenicity show
non-conclusive findings.

Overall benefits of the laser make itaa < g
superior choice SSC
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PUPIL TRACKERS-Issues

Pupil centre may shift with the change in pupillary size
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GAZE tracking-Advantages

GAZE
TRACKING




*Ablation axis Is adjusted
on the laser computer
screen.

*According to the limbal
marking points to
compensate for
cyclotorsion.

AXxIs Registration -
e
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PRK Refraction Stability Results

(Published by Prof | G Pallikaris)

115 eyes with 12 months follow up

Sphericla Equivalent

Refraction (D)
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Only 5% of eyes
changed more than
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6 months and
12months
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Case distribution according to
Power In 487 eyes

490
450+
410+
370+
Total 330-
290-
487 250

210+
cases 170-

130-
90-
DA, 34%
30 -~ Spherical

Range of spherical equivalent diopteric correction equivalent
O0<-4 Diopt. W-425to-7D MW-7 to -10 E>-10D
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Speed of visual recovery

 The best part about this laser as it is a non
dehydrating laser, Is the speed of visual
reCOVeErY (the corneal bed is not dehydrated)

 The patients report significant visual
Improvement within 10 minutes with 68%
cases improving to 6/12 and above and
iImproving rapidly over 2-3hours to reach
nearly 98% on first day post op.

<o,

Sharp Sight Centres



Speed of visual recovery

100-
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40+
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10-
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10 minutes  1st day post 1week post 3rd week
op. op. post op.

[0 6/12 or better W 6/9 or better W 6/6 or better & 6/4 vision
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Visual quality Is extremely good

« Post Op. visual guality is excellent with fantastic high
order abberation control and excellent Retinal spot
diagrams along with improvement in point spread
function even in non customized lasik surgery (figl.)

* No reported glare or haloes as may be seen with some
excimer lasers

* Excellent modular transfer functions are noticed even in
non customized lasik (fig 2.)

Giving immense satisfaction level to all our patients
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Predictability of MRSE
@ 6 Months After Surgery

N = 53 Patients
(87Eyes) 100%
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30 -
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Practical stuff

Small compact machine(less space)

No restriction of surgery days

No recurring cost of corrosive gases

Less power consumption

Less humidity and temp. dependent
Hydration during procedure improves fixation
Flaps sticks firm and faster

Notice less flap edge haze

PATIENTS HAPPY+DOCTOR HAPPY



Gas Filled Diode Tubes were
replaced by Microchips

101D ST-14 WE NOS 1952




Just as Liquid Crystal Diode
Screens (LCD) replaced gas
filled TV monitors




Gas based Excimer laser will
be replaced by SOLID STATE
CRYSTAL BASED LASIK




No to Toxic Gases

No to Scary Noises

No to High Power Consumption
No to Hot Laser

No to Restricted Surgery Days
No to Bigger Flying Spot

No to Slow Eye Trackers

No to Longer Warm Up Time
No to Old Technology

NO TO EXCIMER LASER.....



Yes to Crystal Technology

Yes to Quiet Operation

Yes to Low Power Consumption
Yes to Cold Laser

Yes to Anytime Surgery

Yes to Smaller 0.6mm Spot
Yes to Fast (1KHz) Eye Tracker
Yes to Short Warm Up Time
Yes to The Future in Sight>>>
YES TO SOLID STATE LASER



Conclusion

« Asphericity, centration and cyclotorsion
optimization In standard CustomVis treatments
prevented any significant induction of SA and
coma and probably represents all the
customization that is needed to achieve the
desired guality of vision in myopic eyes

e Customized ablation that aims for treatment of
HOAs is probably necessary only where such
aberrations are significantly increased i.e. in
symptomatic irregular astigmatism






