
Kanellopoulos,MD 

Revised settings for FS200 channel 

adaption 

A. John Kanellopoulos, MD 

Clinical Professor of Ophthalmology 

Medical Director: The Laservision.gr Institute, Athens Greece 

and the Athens team 



Kanellopoulos,MD 

Financial interests 
consultant for: 

• Alcon 

• Avedro 

• iOptics 

• Oculus 

• Optovue 

• Ocular Therapeutix 

 



Kanellopoulos,MD 

Clinical and 

investigative 

interests 

• Keratoconus 

• Laser (femto and 
nanosecond) cataract surgery 

• Biometry limitations 

• Epithelial cornea imaging 

• Collagen cross-linking 

• LASIK stability 

• Light diffraction after cornea 
and lens refractive procedures 

• Natural UV light exposure 

Refractive lens 
rehabilitation 

 

 



Kanellopoulos,MD 

Is PRK the best 
procedure? 

• Severe toxic 
keratopathy 
with surface 
and AC 
inflammation 

• (AMT, 
autologous, 
BCL etc) 
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Is LASIK the best procedure? 

Ectasia 
Dry eye 
Induced aberrations 
diffraction 



Kanellopoulos,MD 

Femto flap gas escape 
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Long-term bladeless LASIK outcomes with the FS200 

Femtosecond and EX500 Excimer Laser workstation: the 

Refractive Suite  
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Discussion
In clinical practice, we used the combined WaveLight 

refractive surgery laser platform comprising the FS200 Fem-

tosecond Laser,16 the EX500 Excimer Laser, and the series 

of networked diagnostic devices (including Vario Placido 

topography, Oculyzer II Scheimpflug topography imaging, 

a Tscherning wavefront system, and the OB820 biometer), 

that together constitute the Refractive Suite®.17

Clinical results and features of the previous generations 

of the WaveLight excimer series (200 Hz Allegretto and 

400 Hz Eye Q) have been reported by our team.12,19

The EX500 laser, the latest evolution of the aforemen-

tioned excimer lasers, employs a 1050 Hz multidimensional 

active tracker (with estimated response time [latency] of 

2 milliseconds and ability to track pupil size from 1.5 to 

8 mm), online optical pachymetry (enabling central cornea 

pachymetric measurements immediately following flap 

removal and during the LASIK procedure) to dynamically 

assess tissue removal, an onboard nitrogen generator (making 

the unit self-sufficient for nitrogen), and a 500 Hz laser pulse 

frequency that enables the treatment of each D of myopia in 

1.4 seconds (based on a 6.0 mm optical zone of treatment). 

This enhanced speed may reduce stromal dehydration, flap 

shrinkage, sensitivity to eye movements, and patient fixation 

fatigue.20

The flying spot in the excimer allows only one pulse in five 

to overlap and optimizes temporal and spatial shot distribu-

tion. Additional pulses are sent to the periphery to compensate 

for energy loss, reducing the potential for nighttime glare.

The Refractive Suite operates on its own Ethernet network 

and allows the import of diagnostic data from networked screen-

ing devices into the planning software tools of both lasers. For 

example, the Suite offers the ability to import the topometry 

data from the Oculyzer II into the laser treatment planning 

mode and to accordingly customize the excimer treatment to 

the cornea (for eg, topography-guided treatment).12

The long-term clinical results with the systems described 

above reported here show impressive refractive outcome, 
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Figure 5 Predictability of spherical equivalent (SE) correction, showing achieved SE versus attempted SE.

Abbreviation: D, diopter.
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High myopia one-year refractive and keratometric  

stability in LASIK with high-frequency femtosecond and excimer lasers.  
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Stability-safety 
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Digital analysis of  flap parameter accuracy and objective 

assessment of  opaque bubble layer in femtosecond laser-

assisted LASIK: a novel technique  
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Three-dimensional LASIK flap thickness variability: topographic 

central, paracentral and peripheral assessment, in flaps created by a 

mechanical microkeratome (M2) and two different femtosecond 

lasers (FS60 and FS200)  
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is clearly shown in 6B (FS200), whereas there is no such 

channel in 6A (FS60).

We conclude that all three devices are very safe and 

offer great efficacy in flap making. Both femtosecond 

lasers appear to be more accurate in generating the desired 

central corneal flap thickness, as expected. However, the 

dramatic difference in overall flap thickness between the 

FS200 and the other two modalities studied herein may 

suggest that the FS200 has a better aberrations profile 

and better mesopic and scotopic visual functions. As our 

momentum in corneal imaging expands, we may come to 

explain and understand visual function parameters beyond 

acuity and refraction that may be significant in assessing 

modern refractive surgery.

Conclusion
Our study suggests that the WaveLight FS200 femtosec-

ond laser has a statistically higher precision in planar flap 

thickness creation as flaps created with this laser have a 

statistically smaller flap thickness area variation when 

compared with the flaps produced by the IntraLase FS60 

and M2 microkeratome. The difference between the FS200 

and the FS60 may stem from their different intraoperative 

gas-venting techniques and/or their different – active versus 

passive – intraoperative suction methods.

Disclosure
AJK consults for Alcon. The authors declare no other 

conflicts of interest in this work.
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Figure 6 Schematic of the architectural differences between the (A) Intralase™ 

FS60 (Abbott Medical Optics, Santa Ana, CA, USA) and (B) WaveLight® FS200 

(Alcon, Fort Worth, TX, USA) femtosecond lasers.

Notes: In the initial phase of flap  creation with the FS60, a stromal “gas 

decompression” pocket is created, while, with the FS200, a channel through the 

hinge is created to help the gas escape.
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FS200 femtosecond laser LASIK flap digital analysis 

parameter evaluation: comparing two different types of  

patient interface applanation cones  
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New venting channel parameters and 

OBL reduction 
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Channel parameters from 1.3mm to 1.7mm 
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1.3mm Vs 1.7mm 

1.7mm 1.3mm 
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Software development for FS200 

Flap Diameter and OBL real-time 

objective assessment 
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Objective:  
• To digitally, objectively, and investigator-bias free 

measure achieved flap diameter and opaque bubble 

layer extent 

• Only the jpeg report provided b the FS200 at the end 

of  the procedure will be proccessed seamlessly through 

this software for objective flap parameter and OBL 

measurement 

• This project is based on our previous published work 

on setting a new flap measurement benchmark for 

femtosecond-assisted LASIK 
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Initial flap image-imported to the software 
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Step-1: Flap diameter objective determination 

free from inter-examiner and intra-examiner potential bias 

there is no examiner handling of  patient privacy-sensitive data 
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Step 2: OBL extent determination in relation to 

the actual flap surface achieved calculated in step 1 
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Thank you 
www.brilliantvision.com 
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