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excimer Laser 
ablation for 

Presbyopic Correction 
Young presbyopes benefit the most from these procedures.

By Gustavo tamayo, mD; ClauDia Castell, mD; anD Pilar varGas, mD

F
ew options are available for the surgical correction 
of presbyopia in precataract patients. Refractive lens 
exchange with the implantation of an IOL is per-
formed in only 5% of these patients in the United 

States because of the problems associated with intraocular 
surgery.1 Corneal presbyopic treatments are viable options 
for young presbyopes (between 40 and 55 years of age), 
with corneal inlays and excimer laser surgery the two most 
common extraocular surgeries for presbyopia. Scleral bands 
and conductive keratoplasty are disappearing from the oph-
thalmic world. 

inCreasinG DePtH oF FoCus
Corneal aberrations, namely spherical aberration and 

coma, increase depth of focus and therefore improve pres-
byopia.2 A combination of positive and negative spherical 
aberrations or two negative spherical aberrations increases 
depth of focus. Multifocal IOLs and corneal inlays are 
designed to combine spherical aberrations in these ways 
(Figures 1-3).

PresbyLASIK is the name given to the surgical correction 
of presbyopia with an excimer laser ablation. It includes all 
types of excimer surgery, from surface ablation to femto-
second laser-assisted LASIK. This corneal procedure either 
creates a central zone for near vision (central presbyLASIK) 
or leaves the central zone for distance vision and creates a 
peripheral zone for near vision (peripheral presbyLASIK). 
The difference between the two methods is the spherical 
aberration they produce. A central ablation creates a nega-
tive spherical aberration in the center of the cornea (Z40) 
and a positive spherical aberration in the periphery (Z60). A 
peripheral ablation creates a central positive spherical aber-
ration (Z40) and a negative spherical aberration (Z60). In 
both cases, the presence of these two aberrations increases 
depth of focus and improves near vision, reducing patients’ 
dependence on spectacles.  

eXPerienCe WitH PresbylasiK
For 3 years, we observed 121 eyes (66 patients; mean 

age, 51 years; range, 41-67 years) that underwent presby-
LASIK (unpublished data). The mean preoperative sphere 
was 0.18 D ±2.20 (-5.00 to +5.00 D), and the mean preop-
erative cylinder was -0.74 D ±0.97 (-6.50 to 0.00 D). Of the 
66 patients, 57.9% were hyperopic, 31.4% were myopic, 
and 10.7% were emmetropic. The majority of patients 
(86.8%) underwent LASIK with a femtosecond laser or 
microkeratome for the creation of the flap. Three months 
postoperatively, the retreatment rate was 9.9%.  

Three years postoperatively (mean), 94% of eyes had an 
uncorrected distance visual acuity of 20/30 or better, and 
95% of eyes had an uncorrected near visual acuity of 20/25 
or better. All eyes achieved a near and distance BCVA 
of 20/25, and none of the eyes lost lines of BCVA. When 

Figure 1.  Postoperative wavefront maps show the combina-

tion of negative spherical aberration with a positive spherical 

aberration created by the presbyopic peripheral ablation. 

The combination of the antagonistic spherical aberrations 

increases the depth of focus.
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analyzed by refractive defect, myopes had better near and 
distance vision after presbyLASIK compared with hyper-
opes. Hyperopia involves an increase in corneal curvature, 
which produces less quality of vision compared with the 
applanation induced by the laser for myopic corrections. 
Ninety-two percent of patients are 100% spectacle inde-
pendent, 3.2% do not drive at night due to visual symp-
toms, and 100% of patients said they would recommend 
the surgery to a friend. 

Pros anD Cons
As an extraocular surgery with no sight-threatening 

complications, presbyLASIK offers several advantages. 
LASIK is a well-known procedure to most ophthalmolo-
gists, and as such, the technology is easily accessible. The 
laser’s software is different, but the surgical techniques 
are similar to those used in other excimer laser-based 
procedures. The complication rate for LASIK in general 
and the complications associated with the procedure 
include dry eye and displacement of the flap.3 Striae 
and over- or undercorrection are easily managed in 
the postoperative period. Additionally, refractive errors 
can be corrected with the excimer laser at the time of 
an excimer ablation, and the surgery is reversible with 
CustomVue wavefront-guided treatments (Abbott 
Medical Optics Inc.). 

A disadvantage of presbyLASIK is that it is a tempo-
rary solution (mean, 5 years), which can be repeated. 
Although there is some concern about the future devel-
opment of a cataract, luckily, with new topography 
software and formulas, cataract surgery is not a problem 
in eyes that have previously undergone presbyLASIK. In 
our experience, visual symptoms such as those associ-
ated with multifocal IOLs can occur, but they are less 

severe and usually are not permanent. A decrease in 
contrast sensitivity is common after presbyLASIK, but, 
based on my experience, contrast vision returns to nor-
mal between 3 and 6 months postoperatively.  

ConClusion
PresbyLASIK is a viable option for the correction of 

presbyopia, particularly for young presbyopes. In our 
opinion, the procedure’s advantages outweigh its disad-
vantages, because the modality offers improved quality 
of life to a large patient population. n
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Figure 2.  Corneal inlays create the same combination of 

spherical aberrations as multifocal IOLs. The ReZoom IOL 

(Abbott Medical Optics, Inc.) has a similar combination 

of spherical aberrations as the peripheral presbyopic 

ablation.

Figure 3.  Aberrations from other multifocal lenses improve 

near vision. The AcrySof IQ Restor multifocal IOL (Alcon 

Laboratories, Inc.) has negative spherical aberrations that 

probably account for the lack of intermediate vision that 

patients sometimes experience with these lenses.


