
Clinical experience with the Refractive Suite, FS200 
femto ,EX500 excimer and all the diagnostics... 



WaveLight® Diagnostics 

Offering a complete spectrum of ocular measurements capabilities, the 
WaveLight® family of diagnostic devices allows surgeon to perform a 
wide range of refractive procedures, including:  
 

•Wavefront Optimized® 

•Wavefront-Guided 

•Topography-Guided 

•Custom-QTM 



WaveLight® Analyzer 
 
•Accurately measures higher-order aberrations up to the 6th order 
•Measures ingoing light based on the                                                         
Tscherning principle 
•Integrated eye tracker for pupil centration 
•Networks with the WaveLight®                                                                    EX500 
Excimer Laser 

Aberrometry 

WaveLight® Diagnostics 



WaveLight® TopolyzerTM VARIOTM 
 
•Topography, keratometry and pupillometry in a single device 
•Uses a placido disc system with 22,000 elevation points 
•Pupil centroid shift detection 
•Delivers data for precise cyclotorsion control 
•Networks with the WaveLight® EX500 Excimer Laser 

Topography 

WaveLight® Diagnostics 



WaveLight® Diagnostics 

WaveLight® OB820 
 
•Leading-edge accuracy and reproducibility  
•Optical, non-contact biometry 
•Based on Optical Low Coherency                                                                
Reflectometry (OLCR) 
•Single step measurements with EyeClick                                                  
Technology 

Biometry 



Combining OLCR and Super-Luminescent Diode (SLD) technologies, 
the WaveLight® OB820 diagnostics device compensates for known 
shortcomings of traditional laser diode configurations.  Accuracy and 
precision are further enhanced by using: 
 
•16 consecutive scans for reliable measurements of the cornea 
•K-readings from 32 points of reference 
•Readings aligned to the patient’s                                                                    
visual-optical line 
•Automatic compensation for                                                                            
blinking and eye movement 

WaveLight® OB820 Diagnostic Device 



Based on the Optical Low Coherence Reflectometry (OLCR) principle, 
the WaveLight® OB820 diagnostics device is a multi-function optical, 
non-contact biometer used to measure: 
 
•Corneal thickness  
•Anterior chamber depth 
•Lens thickness 
•Axial length 
•Keratometry 
•White-to-white distance 
•Pupillometry 
•Eccentricity of the visual optical line 
•Retinal thickness 

WaveLight® OB820 Diagnostic Device 



WaveLight® OculyzerTM II 
 
•Uses the Scheimpflug principle for an assessment of the complete anterior 
segment of the eye 
•Based on proven Pentacam* HR technology 
•Networks with the WaveLight® EX500 Excimer Laser 

Topography 

WaveLight® Diagnostics 

* Pentacam is a trademark of OCULUS Optikgerate GmbH. 
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WaveLight® FS200 Femtosecond Laser 

Combining speed with customized capabilities, the WaveLight® FS200 
Femtosecond Laser delivers accurate, patient-specific applications. 
 
Short “suction on” to “suction off” time 
Standard flap creation in approximately 6.0 seconds* 
Advanced application capabilities 
Enhanced patient interface allowing the treatment                                          of 
deep-set eyes 
Ergonomic suction ring for minimized IOP and                                           
maximized patient comfort 
Advanced Beam Control Check (BCC) designed                                                        
to help ensure consistent, reproducible procedures 

9 



WaveLight® FS200 Femtosecond Laser 

Featuring the world’s fastest flap creation times, the 200 kHz 
WaveLight® FS200 Femtosecond Laser delivers precise, predictable 
outcomes: 
 
•Standard flap creation in approximately 6.0 seconds* 
•Automated vacuum control of the patient interface for consistent suction 
•Minimized IOP and ocular distortion during suction 
•Fast visual regeneration 

*Treatment times are approximate 



Summary 
•200 kHz laser 
-  Creates a 9.0 mm flap in 6 sec. 
-  Total procedure time, “suction on” to “suction off” ~30 sec. 
•Adjustable flap centration after suction is engaged 
•Adjustable hinge placement and flap thickness 
•Enhanced suction ring to maximize patient comfort and mitigate 
increases in IOP 
•Network connectivity allows seamless data transfer through the 
full WaveLight® Refractive System 
•Disposable Patient Interface 

WaveLight® FS200 Femtosecond Laser 



WaveLight® FS200 Femtosecond Laser 

Offering adjustable hinge position and size, variable side-cut angles, 
flap sizes and shapes, the WaveLight® FS200 Femtosecond Laser 
allows surgeons to expand their treatment options: 
 
•Adjustable flap centration after suction is applied 
•Sub-Bowman Keratomileusis 
•Intracorneal ring segments 
•Lamellar, perforating and penetrating                                                
keratoplasty 



WaveLight® FS200 Femtosecond Laser 
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With the world’s fastest ablation times, enhanced 
precision and the broadest range of patient-
specific treatments, the WaveLight® EX500 
Excimer Laser is the latest advancement in 
excimer laser technology. 
 
•Technology-leading ablation times of just 1.4 seconds per 
diopter* 
•1050 Hz multi-dimensional eye tracker with a latency of 2 
milliseconds* 
•Customized, patient-specific treatments 
•Dynamic, non-contact pachymetry 

WaveLight® EX500 Excimer Laser 

*Times are approximate 



AQUA  and Refractive Suite 

AQUA suites to 
WaveLight® FS200 

WaveLight® EX500 WaveLight® Topolyzer™ VARIO 

WaveLight® Oculyzer™ II 

Enables backup & restore of patient 
database on external media 
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The built-in flexibility of the WaveLight® EX500 Excimer 
Laser allows for the expansion of refractive treatment 
capabilities: 
 
•Wavefront OptimizedTM, Wavefront-Guided, Topography-
Guided,   Custom-QTM and PTK treatments 
•Large approved treatment range (myopia, hyperopia, and 
astigmatism) 
•Customized pupil-center centration options among different 
lighting conditions 
•Line of sight and corneal                                                                            
vertex  centration 

WaveLight® EX500 Excimer Laser 



WaveNet Video 

QuickTime™ and a
H.264 decompressor

are needed to see this picture.



18 

The 1050 Hz multi-dimensional eye tracker 
assists in offering exceptional precision and 
safety: 
 
•Movement tracking with just 2 milliseconds of 
latency* 
•Dynamic pupil tracking from 1.5 mm to 8.0 mm 
•Active pupil centroid shift correction 
•NeuroTrack to compensate for cyclotorsion 

WaveLight® EX500 Excimer Laser 

*Latency time is approximate 



WaveLight® EX500 

• Planned treatment procedure can be modified even after confirmation 

• During treatment planning procedure, user can move to previous 
screens  

• Improved network functionality: automatic import of the previously 
exported diagnostic exams  

• K-readings and overall corneal asphericity is imported and used for 
Custom-Q™ and Wavefront Optimized® planning upon surgeon 
selection  

• The refraction for topography- and wavefront-guided ablation is shown 
for the entered vertex distance (previously software version was always 
set to VD=0). As a result the ablations become easier to be compared to 
Custom-Q™ and Wavefront Optimized®  ablations. 

• For topography-guided and wavefront-guided ablation the tilt is set to 
“off” by default 

• Check for an existing WaveLight® FS200 flap planning and transfer of 
the chosen thickness to the WaveLight® FS200  



        
All these data transferred 
 by Wavenet! 

<-Green color=left eye! 
    Red color=right eye 



Comparison of various treatments 



WaveLight® EX500-centration 

 

• Pupil Center Shift & Cyclorotation Control for Wavefront 
Optimized® , topography-guided, and Custom-Q™ procedures  

 

• Apex-shift in two modes: with Pupil Center Shift and 
Cyclorotation or without. The center of ablation can be shifted 
from center of pupil entrance to the corneal apex (measured by 
the WaveLight® Topolyzer™ VARIO) in 10% steps along a virtual-
line connecting the vertex to the apex.  

 

• Registration and centration are now split into two different 
buttons/icons at the control panel  

CENTRATION  / PUPIL CENTER SHIFT / CYCLOROTATION 



Pupil center Vs. cornea apex adjustment 



WaveLight® EX500 
 

• Laser handling settings (F11) menu can be reached even in treatment mode (F8) using 
the control panel or the keyboard  

 

• Improved control of test adapter connection during calibration of the WaveLight® 
EX500  

 

• Start of the plume suction has been optimized to start with the centration test  

 

• Bed position is compared to the eye to be treated for consistency and provide a 
warning to the surgeon if not matching (preventing to treat the wrong eye)  

 

• Export of the log files now possible for the user  

 

• “+” and “-“ buttons are only dedicated to the Zoom microscope  

 

• Visible power-down procedure  

ADD-ON 



Final adjustment screen 



Iris detection acceptance 



Laser ready prompt 
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Our current protocol 
 

• All LASIK femto: FS200 
• Myopes: 8mm diameter, 110um flap thickness, 9 

second flap 
•  100% topography-guided with the Vario and 4 

dimention tracker prolate-optimized treatment (Q 
value=-0.5)) with the EX500, 500Hz,  

• if RMSH>0.4 then Wavefront-guided 
• Hyperopes: 100% topo-guided with Q-value 

adjustment to 0 either with the Oculyzer II (Pentacam 
HD) or the Vario (Placido disc topography) 

• FS flap 130um, 9.5mm  “ Decentered towards visual 
axis”  12 second flap 

• Enhancements: 100% custom 
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Topo-guided input options 
 
1-Topolyzer:Placido disc topography 
2-Pentacam (Oculyzer) 
3-Pentacam HD (oculyzer II)-Refractive suite 
4-Vario (placido disc +pupil sensor+iris recognition+limbal landmarks recognition) 

WaveLight® FS200 

Femtosecond Laser 
WaveLight® EX500 

Excimer Laser 

WaveLight® Refractive Suite 
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Livestream all our surgeries: 
 

http://www.livestream.com/lase
rvision     or   

livestream.com/laservision 

•A. John Kanellopoulos, MD 
•Director, Laservision.gr Institute, Athens, Greece 

•Clinical Professor NYU Medical School, NY 
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198 consecutive LASIK cases in our refractive surgery center 
in Athens, Greece were evaluated peri-operatively for the 
following parameters: 
Refractive error (RE) , BSCVA, UCVA, Topography and 
Tomograph,  angle kappa, Wavefront analysis, pupilometry , 
contrast sensitivity, cornea OCT , flap parameters (thickness, 
diameter, hinge length) and flap creation (FC), excimer laser 
ablation a novel refractive platform (200kHz femtosecond 
technology  and 500Hz EX excimer laser). All hyperopic eyes 
were treated with topography -guided ablations in order to 
match angle kappa deviation of the visual axis. Average follow-
up was 6.2 months (4 -10). 

Methods 



33 
Kanellopoulos,MD 

33 

We treated 165 myopic eyes (Group A) and 33 
hyperopic eyes (Group B). The change from pre- to 
post-operative was for all parameter means:  
For Group A (Myopia): Average RE: -4.5D (-1.50 to -
8.50D) to -0.25D; UCVA  20/80 to 20/17, flap 
thickness (110um, 8mm was planned): 107 microns 
(+/-5) and 8.1mm diameter, 
There was 1 flap slippage, no epithelial in-growth or 
diffuse lamellar keratopathy (DLK) in any case. 

Results-Myopia 
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Myopic LASIK 3 months-UCVA 
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Myopic LASIK 3 months-safety 
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www.brilliantvision.com 
36 
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Myopic LASIK 3 months-SE 
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Myopic LASIK 3 months-predictability 
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Myopic LASIK 3 months-astigmatism 
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Myopic LASIK 3 months-cylinder vector 
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HYPEROPIA 
Group B: Average RE: +2.5D (+1.50 to +5.50D)  to -0.25;  

 UCVA: 20/60 to 20/15 with  
mean flap (135um, 9.5mm was planned) 132 microns (+/-7) 

and 9.4 mm diameter. 
 FC: was 15 sec for Group A and 19 sec for Group B.  
ELA was 28 and 32 seconds respectively for group B.  
OP was 7.2 minutes for group A and 7.4 minutes for group B.  
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Topo-guided LASIK excimer treatment plan centered on visual axis 

Crosslinking and Long-Term Hyperopic Lasik Stability 
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Hyperopic LASIK 6 mos-UCVA 
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Hyperopic LASIK 6 months-safety 
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Hyperopic LASIK 6 months-SE 
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Hyperopic LASIK 6 months-predictability 
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Topo-guided partial PRK 
 
1-Topolyzer:Placido disc topography 
2-Pentacam (Oculyzer) 
3-Pentacam HD (oculyzer II)-Refractive suite 
4-Vario (placido disc +pupil sensor+iris recognition+limbal landmarks recognition) 

WaveLight® FS200 

Femtosecond Laser 
WaveLight® EX500 

Excimer Laser 

WaveLight® Refractive Suite 
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The Athens 
Protocol 
7-years 

The Athens Protocol for Keratoconus 



The Athens Protocol 4 steps:  
same day PTK > topoPRK > MMC > CXL (10mW/cm2 x 10 min) 

1st PTK 

2nd: topo 
-guided 

PRK 

3rd: 30” MMC 

4th: CXL 
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In oblique KCN: AveK from 44.6 to just 44.3! 
Flattest K steeper by 1D 
refraction +0.50-3.50@160(20/60) to -1.5D (20/20) 

36 

IHD (Index of Height Decentration) 
reduction from 0.4 to 0.2 
 benefitted CDVA 
 from 20/60 to 20/20! 

mailto:+0.50-3.50@160
mailto:+0.50-3.50@160
mailto:+0.50-3.50@160


51 51 

2 year follow up in a 15 y/o 

37 

IHD (Index of Height 
 Decentration) 
reduction from 0.06 to 
0.007! 
 benefitted CDVA 
 from 20/60 to 20/20! 
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Athens Protocol: safety 

52 

Gained vision-> 
75% 
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Some improvement in UCVA, dramatic 
improvement in BSCVA: 98% of cases at least 
20/40!) 
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Athens Protocol: 
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As part of the WaveLight® Refractive Suite, the 
WaveLight® EX500 Excimer Laser can be 
networked through WaveNetTM , an integrated 
computer network, with the WaveLight® FS200 
Femtosecond Laser and WaveLight® diagnostic 
devices for simplified data throughput: 
 
•Improves the patient experience and patient flow 
•Saves valuable surgeon and staff time 
•Reduces the potential of transcription errors for consistent 
refractive outcomes 

WaveLight® EX500 Excimer Laser 
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Thank you 
www.brilliantvision.com 

Thank you 


