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Abstract: 
 

         Novel technologies in laser in situ keratomileusis by new 

surgical instrumentation has been developed, making the surgical 

procedure easier for the surgeon with better excimer laser ablation 

algorithms, increasing the optical quality of the ablation and thus the 

safety of the vision correction procedure. New techniques have been 

obtained that can be classified into two categories:  Wavefront 

optimized and Wavefront guided algorithms. 

        The Wavefront optimized approach considers an eye’s 

refractive error and preoperative keratometry, in conjunction with the 

variable ablation depths of peripherally delivered laser pulses, to 

apply a precalculated aspheric ablation that aims to limit induced 

SAs and maintaining the original Q value of the cornea. 

        The Wavefront guided approach renders a customized treatment 

plan based on an eye’s unique preoperative aberrometry with the 

intent of not only minimizing induced postoperative aberrations but 

also reducing or eliminating preoperative HOA. 

             Many advances in LASIK ablation profiles have been developed 

over conventional ones:  Q value adjusted and TG (TG). 

        Aim of work to compare between Q value based ablation and 

Topography-guided LASIK as regards safety, visual acuity, contrast 

sensitivity and high order aberration HOAs. 
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Laser in-situ keratomileusis (LASIK) is one of the most widely 

performed elective surgical procedure worldwide. Its popularity stems from 

the short procedure time, excellent visual outcomes, pain-free and rapid post-

operative visual recovery, as well as established safety profile. In contrast to 
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Photo Refractive Keratectomy (PRK), LASIK is a lamellar technique that 

uses a microkeratome to create a corneal flap consisting of the epithelium, 

Bowman layer, and anterior stroma. The flap is then reflected at the superior 

or nasal hinge (depending on the microkeratome design) and this is followed 

by excimer laser ablation of the exposed stromal bed (Sekundo W, Kunert 

KS & Blum M. 2011). 

After ablation, the flap is repositioned without sutures to allow it to 

adhere to the stromal bed by the action of endothelial pumps (Ang et al, 

2012). 

Eligible patients should generally be 18 years of age or older and have  

a stable refraction for at least 12 months, up to -8.0D of myopia, astigmatism 

up to 4 cylinders and up to +6.0D of hyperopia, stable keratometry and 

absence of ocular pathology such as Keratoconus or herpetic keratitis 

(Sekundo W, Kunert KS & Blum M. 2011). 

 

 

 

 

              

ABLATION PATTERN DEVELOPMENTS: 

             Many advances in LASIK have been developed, those that have 

significantly influenced quality of vision over the conventional ablation. 

These patterns are: 

• Wavefront guided (WFG). 
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• Wavefront optimized (WFO). 

• Q value adjusted. 

• TG (TG). 

 

Wavefront guided Ablations: 

           A Wavefront guided (WFG) ablation treatment is based on whole eye 

aberrometry and is a true customized treatment. The aim is to treat SA, 

coma, trefoil and other High Order Aberrations (HOA) detected on 

aberrometry to reduce them.  Results were significantly improved. For 

instance the Wavelight platform, in one of the early studies, had no 

statistically significant increase on HOA. The turning point for LASIK 

was when vision was routinely improved rather than routinely 

diminished in some way. In an American Academy of Ophthalmology 

(AAO) meta-analysis of WFG treatments, WFG ablations were found to 

induce less HOA, with fewer halos, less glare and better night vision. 

There are several difficulties with WFG treatments though, they require 

an expensive aberrometer to measure the wavefront, upon which the 

ablation pattern is determined. Often an adequate acquisition is not 

possible and the whole process takes considerable staff time and cost. 

(Schallhorn et al, 2008). 

Wavefront optimized Ablations: 

           The aim of WFO algorithms is to minimize the induction of spherical 

aberration (SA) through an approach based on refraction and keratometry 

(aspheric profile), WFG profiles are designed according to the preoperative 

magnitude of low and HOA (HOAs), providing a customized correction of 

the optical errors of the eye and maximizing the postoperative level of visual 
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quality. WFO algorithms are incorporated as a default option in most of 

currently available excimer laser platforms. However, WFG ablation profiles 

are calculated based on the ocular aberrometric and corneal topographic data 

obtained by the clinician in the preoperative examination. These data must 

be exported and uploaded to the excimer laser computer for their 

management, being a more time-consuming procedure. (Feng Y, Yu J, 

Wang Q. 2011). 

         Some studies have evaluated the potential benefit of WFG LASIK 

treatments over WFO for the correction of astigmatism. Toy et al, compared 

the outcomes of WFO and WFG LASIK using the Alcon Wavelight 

Allegretto Eye-Q 400-H z excimer laser platform and found that the WFG 

profile provided more predictable astigmatic corrections in eyes with 286 

myopia and astigmatism., Specifically, these authors found that the angle of 

error (AE) of the astigmatic treatment was 80% less with the WFG ablation 

profile compared to the WFO option (Toy BC, Yu C, Manche EE. 2015). 

              In contrast, He et al, did not find significant differences in the level 

of residual astigmatism among a group of eyes with myopic astigmatism 

treated with WFG LASIK using the Abbott Medical Optics (AMO) Visx 

CustomVue S4IR excimer laser and another group of eyes treated with WFO 

LASIK using the Alcon Wavelight Allegretto Eye-Q 400-Hz excimer laser. 

(He L,  Liu A,  Manche EE.  2014). 

            In another study, Taneri et al only obtained significant differences in 

terms of HOA correction between myopic eyes undergoing WFG and WFO 

LASIK using the Technolas Perfect Vision Zyoptix platform. (Taneri S, 

Oehler S, MacRae SM. 2013). 
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             Frings et al found that the most limited correction of astigmatism 

with LASIK was present for cylinders of 0.50 D or less as they are 

commonly overcorrected. (Frings A et al , 2013).     

           WFO ablations were developed for reasons. They were simpler and 

less expensive to perform. They simply added fixed laser compensation in 

the periphery. They were not customized treatments. They paid no attention 

to pre-existing HOA. Multiple studies have showed they were inferior to 

WFG treatments. (Kung JS, Manche EE. 2016),   

Q value Adjusted Treatments: 

          Q values are used to describe the shape of a surface. A perfectly 

spherical surface would have a Q value of 0.0. A prolate surface, like the 

human cornea, has a negative Q value. Corneal SA and Q value is not the 

same thing.  However, as SA describes how a wavefront deviates after 

passing through a refracting surface, the cornea Q value will impact SA. 

Following traditional corneal refractive surgery a patient’s corneal Q value 

will have been altered, which helps to understand why SA is induced. An 

improvement on WFO is the Q value adjusted treatment. A surgeon variable 

peripheral compensation is made, aiming for a predetermined corneal Q 

value. These are like WFO treatments in that there is peripheral 

compensation to reduce SA induction of conventional treatment, but the 

amount of compensation can be varied. When compared to WFO treatments, 

Q value adjusted treatments provide better corneal optics in corrections up to 

-5.0D. (Koller T et al, 2006). 

Topographic Guided Treatments: 

            Topographic Guided (TG) treatments represent another strategy to 

produce optimum corneal shape. Instead of using aberrometry as in WFG, 


