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Â 1. How to optimally fit the targeted surface 

and design an ablation that consumes the 

least amount of  tissue and smoothly 

translates to the untreated cornea?



Virgin cornea òViewò through 

the original axis = 

visual distortion

I.A. - decentered 

corneal optics

Neurovisual 

Adaptation 

occurs

Eye rotates and òfindsò 

an  òadaptedò axis in 

order to lessen the 

distortion



What are our alternatives in treatment of 

IA?

Ç B: Treat on top of 
ñthe mistakeò
and use the 
information 
referenced to a 
new ñadaptedò 
visual axis?

Â Topo (placido) or 
aberrometry 
information 
acquired by 
monocular exam 
is bound to the 
ñsecondary tlltedò 
fixation axis

ÇA: Correct the 
original mistake
by re-identifying 
the original 
visual axisïand 
then treat?



How does the treatment of  IA, based 

on Fixation Axis, affect the cornea (if  

the tilt is kept uncnanged)?
Targeted surface 

perpendicular to  the 

visual (fixation) axis 

results in: 

1. Large tissue

consumption 

2. Most of the ablation 

gets placed on the 

already treated 

area

3. Causes an abrupt 

transition



How to find the Restored 

Morphological Axis (iVIS) 

ÅThe topography information from the entire corneal 

surface (both the decentered and anaffected) is 

analyzed by software, along with the axial lenght of 

the eye

ÅRestored morphological axis is generated



How does the treatment of  IA, based on 

RestoredMorphological Axis, affect 

the cornea?
Targeted surface 

perpendicular to  

the morphological 

axis results in:

1. Low tissue

consumption

2. Most of the 

ablation gets 

placed on the 

previously 

untreated area

3. Results in a 

smoother 

transition



Visual AxisTGA (in decentered LASIK)

Max ablation depth 53µ Simulated postop. floating elevation map

(Transition zone ȹ elevation 96µ)

Preop. AstraMax axial keratometric map Preop. Orbscan floating elevation map 

The deepest ablation area



Restored morphological AxisTGA (the same 

case)

Max ablation depth 23µ Simulated postop. floating elevation map

(Transition zone ȹ elevation 14µ)

Preop. AstraMax axial keratometric map Preop. Orbscan floating elevation map 

The deepest ablation area



Conclusion

ÅUse òrestored morphological axisò if available

ÅCurrently featured only by iVIS-Suite

ÅFor other systems use the òtilt offò option

ÅFor CA of decentered opticas - Always  

compare the ablation map with the 

topography

Make sure that the deepest point is not 

placed on the already treated area 



2. How to deal with epithelium that has remodeled 

the corneal surface in IA?



85 µm 25 µm

ÅEpithelium covering an 

irregular stroma has a smoothing / filling characteristic

ÅGrows thicker over depressions and thinner over elevations

Variability of epithelial thickness -

Due to remodeling in irregular astigmatism

ÅMorphology of the stromal surface under the epithelium may be 

very different from the morphology of the epithelial surface

ÅBut the optics and topography of the epithelial surface is the 

basis of our custom ablation planning



ÅCustom surface ablation (PRK, LASEK, EpiLASIK...) that involves 

epithelial removal

Variability of epithelial thickness -

a problem in custom surface ablation

ÅMust assume the stromal surface mirrors the  epithelial surface, i.e.

that the epithelium is of uniform thicknes
ÅIf we expect to achieve the desired corneal shape-change on the basis 

of custom data acquired with the epithelium still covering the cornea


