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Over the years, since it was first introduced, the word “custom” in laser vision correction came to mean many differ-
ent things.  To some, it means “wavefront-guided” correction, to others, it means “keratometry-guided,” to others yet, 
it means simply a nomogram-optimized refraction-based treatment.  All these meanings are correct. “Custom” means 
that the treatment plan is tailored specifically to each patient, based on their unique anatomy, vision maps, and vision 
needs. Some patients will, indeed, benefit from wavefront-guided laser vision correction.  In others, such as those with 
very high prescriptions and marginal corneal thickness, for example, wavefront-guided laser vision correction is contra-
indicated because it may render residual corneas too thin.  Some patients will benefit from femtosecond technology 
to create the corneal flap.  In others, such as those with significant corneal scarring or previous radial keratotomy, for 
example, the femtosecond laser may not penetrate the scars and they will do better with mechanical microkeratome 
or PRK.  Practices utilizing multiple technologies can achieve a uniquely custom vision correction solution for each 
patient.  
We analyze each patient’s prescription, corneal curvature, thickness, diameter, clarity, and the pattern of their wavefront 
aberration.  We then design a treatment plan that involves either femtosecond laser or mechanical microkeratome to 
create the flap.  Or no flap at all, in patients who are better candidates for PRK.  We then select one of the three excimer 
laser platforms – VISXS4, WaveLight, or LADARVision 4000 – to reshape the cornea, correcting the patient’s vision. 

Femtosecond laser flap
In her book, “Femtodynamics: A Guide to Laser Settings and 
Procedure Techniques,” Dr. Ella Faktorovich describes how 
femtosecond laser technology can be used to create custom 
corneal flaps, based on individual’s corneal thickness, diame-
ter, curvature, and the position of their line of sight (Figure 1). 

Depth, width, location, and many other flap parameters can 
be varied with micron- and 1/100th of a mJ accuracy to deliver 
optimal separation of the superficial corneal layers.  Difficul-
ties, however, may be encountered in patients with significant 

Figure 1. “Femtodynamics: A Guide to Laser Settings and Procedure Techniques to 
Optimize the Outcomes with Femtosecond Lasers,” Ella G. Faktorovich, M.D. 



Mechanical Microkeratome Flap
Mechanical microkeratome functions well regardless of cor-
neal clarity.  It is limited, however, by variable accuracy in flap 
thickness, diameter, and location.  Patients with small corneas 
and/or significant peripheral neovascularization are at risk for 
intra-operative bleeding due to large flap created with the blade. 
Patients with steep corneas are at risk for a buttonhole.  Patients 
with flat corneas are at risk for a free cap.  

Microkeratome flap can be performed in the following pa-
tients:

   Patients with corneal scarring
   Patients with previous radial keratotomy 

Microkeratome flap is avoided in the following patients:

   Patients with flat or steep corneas
   Patients with small corneal diameter
   Patients with marginal corneal thickness
   Patients with known anterior basement membrane dystrophy

VISX Star S4 / CustomVue

With this technology, wavefront-guided corrections can be per-
formed to treat a wide range of refractive errors.  The parameters 
for wavefront map creation, however, are strict. To capture ac-
curate CustomVue wavefront map, for example, the pupil has 
to dilate widely under scotopic conditions.  Pharmacologic dila-
tion is avoided.  If the pupil fails to dilate widely, CustomVue 
wavefront map can not be accurately created and wavefront-
guided correction may not be possible. With CustomVue, the 
maximum map diameter is 6.00 mm.  Therefore, if the goal of 
wavefront-guided treatment is to treat peripheral aberrations, 
i.e. in patients who’ve have previous refractive surgery, for ex-
ample, CustomVue-based treatment is not ideal.  Aberrometer 
that captures aberrations beyond 6.00 mm is the best option for 
these patients. 

Figure 2. CustomVue map in a patient with large corneal diameter.  Maximum corneal 
diameter used to localize the center of ablation in CustomVue mapping is smaller than 
the patient’s actual corneal diameter.  The center of the ablation may not be correctly 
positioned, resulting in decentered ablation.

In addition, patient’s corneal diameter has to be within the 
maximum allowed by the CustomVue scan (Figure 2).  If the 
patient’s diameter is larger, then the center of the ablation may 
not be correctly localized and the ablation may be decentered.  
As with any wavefront-guided ablation, the amount of tissue 
removed is greater than with conventional treatment.  There-
fore, patients with marginal corneal thickness are best treated 

corneal scarring, previous radial keratotomy, and significant 
anterior basement membrane dystrophy.  

Femtosecond flap can be performed in the following patients:

   Patients with clear corneas
   Patients with any corneal curvature or diameter
   Patients with small, peripheral scars 
   Patients with small, central, faint scars, especially if they are 

deep in the cornea
   Patients with thin corneas

Femtosecond flap is avoided in the following patients:

   Patients with large scars, especially within the flap diam-
eter

   Patients with previous radial keratotomy
   Patients with known anterior basement membrane dystro-

phy
   Patients with corneas too thin even for a thin flap



fully mapped and treated.  

LADARVision 4000 is the only excimer laser that allows accu-
rate alignment and intraoperative adjustment of astigmatic axis 
to compensate for cyclotorsion (Figure 3).  This is accomplished 
by aligning the astigmatic axis line on the video monitor while 
the patient is reclined under the laser with the limbal marks 
placed with the patient sitting up at the slit lamp.  If rotation is 
observed during the treatment, the line can be realigned with 
the marks, maintaining accurate placement of astigmatic correc-
tion.  With VISX, iris registration accomplishes a similar task.  
However, iris registration is only possible in wavefront-guided 
treatments.  If a patient is not a candidate for a wavefront-guid-
ed treatment and has significant astigmatism, the correction is 
best performed with LADARVision 4000 to allow for accurate 
astigmatism correction.   

LADARVision 4000 / LADARWave can be performed in the 
following patients:

   Patients with wide range of refractive error, smaller to mid-
range for wavefront-guided

   Patients with previous refractive surgery
   Patients with highly aberrated corneas 
   Conventional laser vision correction in patients with high 

astigmatism 

LADARVision 4000 / LADARWave is avoided in the following 
patients:

   Wavefront-guided treatment in patients with high correc-
tions

   Patients with wavefront refraction significantly different 
than phoropter refraction

   Patients with marginal corneal thickness

LADARVision 4000 / LADARWave
With this technology, wide range of refractive error can be 
corrected as well.  Unlike the CustomVue aberrometer, the 
LADARWave aberrometer maps a pharmacologically dilated 
pupil.  The wavefront map is not limited by the natural pupil 
size.  Patients with small scotopic pupils can have their pupils 
pharmacologically dilated and adequate wavefront maps can be 
obtained.  LADARWave scan diameter does not have an upper 
limit.  Therefore, patients with peripheral aberrations can be 
mapped and treated.  This is especially useful for symptomatic 
post-refractive surgery spherical aberrations that are typically at 
the edge of the ablation zone, 6 mm and beyond.  Additionally, 
with LADARWave, the corneal diameter is not a limiting factor.  
Therefore, patients with any corneal diameter can be success-

conventionally or with wavefront-optimized correction on the 
WaveLight laser.  Also, great discrepancy between wavefront 
and phoropter refraction is an indication to proceed with con-
ventional or wavefront-optimized treatment, rather than wave-
front-guided. 

VISX Star S4 / CustomVue can be performed in the following 
patients:

   Patients with wide range of refractive error, especially 
wavefront-guided higher corrections

   Patients with large scotopic pupils, adequate corneal thick-
ness, and wavefront refraction close to phoropter refrac-
tion 

VISX Star S4 / CustomVue is avoided in the following pa-
tients:

   Patients with small scotopic pupil size
   Patients with large corneal diameter
   Patients with wavefront refraction significantly different 

than phoropter refraction
   Wavefront-guided corrections in patients with previous 

refractive surgery or highly aberrated corneas 
   Patients with marginal corneal thickness
   Patients with unstable tear film
   Conventional laser vision correction in patients with high 

astigmatism 

Figure 3. The astigmatism axis on the video display while the patient is reclining for 
treatment is aligned with the limbal marks placed with the patient sitting up at the slit 
lamp.  Accurate alignment can be maintained despite cyclotorsion.
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WaveLight Allegretto
With this technology, corneal keratometry values are entered 
into the laser program, allowing for a correction based on cor-
neal curvature.  Extra pulses are delivered at the periphery of 
ablation, allowing for some corneal asphericity to be preserved 
so that the induced spherical aberrations are minimized. This is 
called wavefront-optimized correction and it can give the pa-
tient a benefit of reduced spherical aberrations and decreased 
glare and haloes, even in the absence of a wavefront-guided cor-
rection.  Therefore, patients who are not good candidates for 
a wavefront-guided correction don’t necessarily need to have 
conventional treatment.  They can still benefit from wavefront-
optimized technology to preserve the quality of their night-time 
vision. This is especially useful in patients with flat corneas re-
quiring large corrections.  But all patients who are not candi-
dates for wavefront-guided corrections can be considered for 
wavefront-optimized.  Patients with high astigmatism, however, 
who require conventional correction, are still best treated with 
LADARVision 4000 because of the most precise axis align-
ment.

WaveLight Allegretto can be performed in the following pa-
tients:

   Patients who are not candidates for wavefront-guided cor-
rection – i.e. wavefront refraction significantly different 
than phoropter refraction, inadequate corneal thickness, 
etc. 

   Patiens with flat corneas and large corrections

WaveLight Allegretto is avoided in the following patients:

   Wavefront-guided treatment in patients with high correc-
tions

   Wavefront-guided corrections in patients with previous 
refractive surgery or highly aberrated corneas 

   Conventional laser vision correction in patients with high 
astigmatism


