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An Introduction to Wavefront Guided 

Visual Correction 
We have been correcting second-order aberrations such as 

myopia, hyperopia, and astigmatism for the past 200 years and are now 
on the verge of being able to detect and correct higher-order aberrations 
with laser refractive surgery, contact lenses, and intraocular lenses 
(IOLs). Customized ablation attempts to optimize the eye’s optical 
system using a variety of spherical, cylindrical, aspherical, and 
asymmetrical treatments based on an individual eye’s optics and 
anatomy, as well as the patient’s needs and preferences. Customization 
can be used to improve optical quality in normal eyes, as well as eyes 
with atypical optical aberrations caused by corneal scarring, penetrating 
keratoplasty, central islands, decentered ablations, lenticular 
abnormalities, and spherical IOL implants. Customized correction 
involves three forms of customization: functional, anatomical, and 
optical. All three need to be utilized to optimize the patient’s results.(1) 

Quality of vision of the normal human eye is limited by 
principally two main factors; the optical properties of the eye and the 
neural processing properties of the visual pathways.(2,3) The optical 
properties of the eye are influenced by diffraction, light scatter and 
aberrations.(4)  

The detrimental effects of aberrations on quality of vision have 
been appreciated for a long time. However, aberration measurement and 
possible correction has only been made possible in recent years. This 
advance was largely in response to early excimer laser refractive surgery 
outcomes where the ablative correction of spherical and cylindrical 
refractive errors caused an increase in aberrations.(5) 



Optical Customization: 

Corneal Topographic-Guided Ablation: 

Corneal first surface aberrations and/or shape can be calculated 
from corneal elevation data derived from corneal topography 
measurement and used along with a standard refraction to design 
ablative corrections. Using such an approach should reduce aberrations 
in highly aberrated corneas, but may be detrimental (ie, induce more 
aberrations) in normal eyes. That is, the potential for visual enhancement 
beyond the 20/20 level is unknown because formulating the ideal shape 
for the cornea is not dependent on corneal first surface aberrations alone. 
Instead, an optimal compensating optic (one that reduces the aberrations 
of the normal eye) must be designed to negate the aberrations of the 
whole eye. Corneal topographic-guided ablation has the greatest 
potential in patients with visual loss known to be related to large corneal 
topographic abnormalities. Such as patients with regular and irregular 
astigmatism, decentered ablations, and central islands.(6,7,8) 

Wavefront-Guided Corneal Ablation: 

Wavefront-guided corneal ablation is designed to correct the 
traditional sphere and cylindrical error of the eye and reduce the eye’s 
higher-order optical aberration. Ablative corrections that reduce the 
optical aberrations of the eye will increase retinal image resolution and 
contrast, which in turn should allow one to see the world with finer detail 
and higher contrast.(9) 



Aim of the Work 

The aim of this work is to assess the efficacy, predictability, and 

visual outcome of customized Lasik versus customizes PRK for 

correction of myopia and myopic astigmatism. 

 

 

 




