


Famous Cornellians 



Principle 
of 

operation: 

• reflection of elastic wave due to 
different elastic modulus 

high 
frequency 

mechanical 
pulses, 

generated by 
piezoelectric 

element 
acting as 
emitter 

detected by 
the same 
element 
acting as 

transducer 



Pros Cons 

Requires contact (need for 
anesthetic), 

Possible risk of corneal 
abrasion, 

Not reliable for periphery 

Repeatability, difficult to 
reposition, standardize 

Widely established, most 
common clinical method 

Fast, Simple, Dry 

Portability, 

Penetration through opaque 
cornea. 

• 10-20 MHz sound waves 

• Contact 

• No sublayer pachymetry 

• Not accurate for edematous 
corneas, difficult to 
reposition/standardize location with 
precision 

Traditional 
UltraSound 



Reflection of the 
incident US wave occurs 
at acoustical interfaces 

Reflection 
amplitude 

proportional 
to impedance 

gradient 

Resolution 
depending on 

wavelength, i.e. 
the higher the 
frequency, the 

better 

50-MHz up to 70-
MHz 

Immersion 
(Saline Bath) 



• A Scan:  Axial Scan, 
amplitude vs time 

• B Scan:  Brightness 
scan 

 

the time for the 
reflected wave 
to return is the 
x axis in the A-

scan 

the amplitude 
of the reflected 

wave is the y 
axis in the A-

scan 





50 MHz Arc-Scan 
Meridional sweep (0.4 
sec) : 
– Whole anterior 
segment 
– Whole Cornea 
Scan positional control 
– IR video-image of eye 
– Corneal light-reflex 
FDA 2000 approval 
– Internal fixation 
targets 
Exam time: 3-min per 
eye 

Scanning 
Mechanism 























posterior corneal surface irregularity 



Intrastromal hyper-reflection line 





Impedance change - reflection 



Impedance change - reflection 
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LASIK flap thickness 

Residual Stroma 

Stromal composition of 
flap 
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Residual Stroma 

Stromal composition of 
flap 
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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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Lamellar cut

Lamellar cut
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Deeper stromal ‘gas decompression’ pocket
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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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Impedance change - reflection 

Law of Epithelial Compensation: 
“Corneal stromal defects are filled-in with surface epithelial 
cells” 
-Alfred Vogt, Atlas of Slitlamp Microscopy of the Living Eye, 
1921 



Irregular cornea = irregular epithelium. 

If an eye presents with irregular 
topography… 

…the epithelium has reached its maximum 
compensatory function. 
Therefore, topography, topometry, and 
wavefront aberrometry are in these cases 
inaccurate means of describing the 
irregularity of the stromal surface. 
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Imaging with 
OCT 



Pros Cons 

Requires 
saline 

immersion 

Long 
acquisition 

time 

Difficult to 
maintain 

centration 

Corneal 
pachymetry 

Epithelial and 
stromal 

thickness 2-D 
maps 

White-to 
white 

visualization 

50-MHz up to 70-MHz 

Sublayer Pachymetry 

High resolution 2-D mapping 

Easy to obtain peripheral measurements, difficult to 
standardize 

Post-Op lamellar thickness visualization 

Sublayer detail (can visualize LASIK flap) 

Requires saline bath, risk of abrasion, complicated 
technique, difficult to standardize. 



Clinical purpose 

• Cornea thickness (topographic) 

• Epithelial thickness 

• Flap thickness (LASIK) 

• Cornea elevation 

• Cornea curvature (anterior/posterior) 



Limitations in modern biometry:Ks 

• Keratometry: 

• Effective Ks used by the patient 

• Establishment of line of sight (BINOCULAR) 

• Dynamic accommodative changes 

• Reaction of visual system to scatter 

• Should be topometry instead of topography 
(consider cornea asymmetric indices) 



change? 



Idiopathic centrally flat corneas 



Comparison of  Placido disc Vs Scheimpflug image-derived topography-

guided excimer laser surface normalization used combined with CXL (the 

Athens Protocol) in progressive keratoconus cases (500!).  

 





Oculink Vs Topolink in Athens Protocol 

Oculink is BETTER! 



Vision, Ks=waste of  time in 700 KCN 

 cases test ISV and IHD! 





Limitations in modern biometry:Al 

• Epi surface 

• Accommodative state 

• Line of sight 

• Binocular vision 

• Centroid shift 



www.brilliantvision.

com 



Centroid shift pre-post clear cornea cataract 

surgery 

Bottom line: we should center the IOL in the photopic pre axis 



Limitations of effective lens position 

• Capsulorrhexis 

• Capsular contraction 

• Vitreous behavior 

• Centroid shift 

• IOL tilt 

• Mis-alignment of visual axis 





Kanellopoulos,MD 
54 Kanellopoulos, MD www.brilliantvision.com 

Thank you 
www.brilliantvision.com 

Thank you 

www.brilliantvision.com 


