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Do we really need biomechanical evaluation? 



• Subclinical inflammatory disease.(Increased levels 

IL-6, TNF-α, and MMP-9).  

• Eye rubbing, a proven risk factor for keratoconus.

KC

• Progressive, non-inflammatory condition, which 

produces a thinning and steepening of the cornea.  



KC and Post LVC Ectasia 

• Biomechanical Failure!!



Ocular Response analyzer (ORA)
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CorVis ST  

Corneal Visualization Scheimpflug Technology 



DCR



Air puff 

60 mmHg 

3.05 mm

Corneal Deformation

(UHS) Scheimpflug camera  angled at 45° towards the apex of the cornea 

140 cross-sectional images in 30 ms

4,330 frames per second

8 mm horizontal coverage





Scheimpflug images of the corneal deformation response on Corvis ST showing the biomechanical 
parameters derived at each stage. The fixed air puff causes the cornea to flatten (applanation point 
A1) and then move inwards to reach the point of highest concavity where the deformation amplitude 
(DA in mm), peak distance (PD in mm), and the radius of curvature (RC in mm) are measured. As the 
cornea begins to assume its normal, convex shape, it passes through the second applanation point 
(A2) 















SS Curve and SSI

• SS curves describe the intrinsic elastic properties of the cornea. 
• Shifted to the right if the cornea is softer, and shifted to the left if the 
cornea is stiffer.

• Less dependent on corneal thickness and IOP.



SS Curve and SSI











CBI  
Corvis Biomechanical Index 







TBI  
Tomographic Biomechanical Index 



TBI calculation







CBI  
Ethnicity 





KC  Ectasia Susceptibility





Biomechanics Evaluation



Biomechanics Evaluation

• KC: 

• Diagnosis of KC. 

• Follow up of KC. 

• Assessment of Ectasia Management.  

• Refractive Surgery: 

• Avoid Post LVC Ectasia. 

• Exclude Ectasia Susceptibility.  

• Diagnosis of Post LVC Ectasia. 

• Other options.  



Diagnosis of KC
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Steep Cornea











Steep Cornea















Thin Cornea













Follow Up of KC



Without treatment







Post CXL











Post ICRS









Post ICRS





Diagnosis of Post LVC Ectasia.



CBI LVC



Post Elevation Post LVC













Unilateral Post LVC Ectasia?











VAE













Brillouin microscopy

• Brillouin Optical Scanner System (BOSS) 

• Based on a Brillouin microscopy technique 

that measures minute changes in the 

wavelength of back-scattered light 

produced by light directed and focused 

into the cornea  

• The measured frequency shift, which is 

correlated to the material stiffness, will be 

used to determine cornea stiffness 



The principle of Brillouin microscopy



CXL



Optical coherence elastography (OCE)

• Dynamic OCE is a clinically promising non-contact imaging technique 

that can provide measurements of corneal tissue stiffness directly in 

vivo. 



Take Home Message

• The more knowledge you get, the better decision you can make 

Dunning-Kruger effect



Thank you


