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Refractive Enhancement
10 Years Later?

A 38-year-old man presents for a refractive surgery evaluation. He underwent bilateral LASIK several years ago, possibly in
2001, but he does not recall who the surgeon was. Nor does he have any preoperative information available to share with
you. He says his vision was “fine” for a few years but then began to deteriorate in both eyes. Upon further questioning, he
states that his father has a diagnosis of keratoconus. 

The patient’s current refraction (manifest and cycloplegic) is -1.25 -0.50 X 105 = 20/20 OD and -1.75 D sphere = 20/20-
OS. Central corneal thickness by ultrasound pachymetry measures 581 µm OD and 579 µm OS (Figures 1-4).

How would you counsel this patient? What type of surgery would you perform, if any?

CASE PRESENTATION

Figure 1. Current image of the patient’s right eye ob-

tained with the Pentacam Comprehensive Eye Scanner.

(Oculus Optikgeräte GmbH, Wetzlar, Germany)

Figure 2. Current image of the patient’s left eye obtained

with the Pentacam.

Figure 3. Current Belin/Ambrósio Enhanced Ectasia

Display for the patient’s right eye.

Figure 4. Current Belin/Ambrósio Enhanced Ectasia

Display for the patient’s left eye.



CARLOS G. ARCE, MD 
I would explain to the patient that residual myopia

after myopic LASIK surgery may be due to a lack of

treatment, myopic progression, or regression due to

corneal changes. The lack of preoperative information

makes a retreatment difficult. The surgeon can estimate

the degree of preoperative myopia and the amount of

treatment from the difference between the peripheral

(beyond the 7-mm–diameter untouched zone) and

central (within the 4-mm–diameter treated zone) aver-

age total corneal power by ray tracing.1,2 Axial or tan-

gential curvature maps are less useful because of calcu-

lation bias at the periphery. The values of the anterior 

Q factor or squared eccentricity (E2) provide clues on

how oblate the corneal surface became. The closer to

zero they are, the smaller the ablation was2 (also 

C. G. Arce, MD; E. C. Bernilla, MD; and P. Schor, MD;

unpublished data, 2011). Finally, the surgeon can use

the central posterior curvature to calculate the original

anterior central curvature.3

Ophthalmologists do not yet know all of the factors

that trigger iatrogenic ectasia, but myopic regression

can occur when the cornea weakens over time. During

the past 7 years, my colleagues and I have successfully

treated a patient with advanced ectasia in both eyes

(one eye underwent corneal collagen cross-linking

[CXL])4 and more than 20 of 30 cases with little residual

postoperative myopia in one or both eyes5 with bri-

monidine tartrate 0.2%4,5 and/or timolol maleate 0.5%

(C. G. Arce, MD, and J. L. Dias, MD, unpublished data,

2010). Based on our experience, I would not perform an

enhancement after LASIK or PRK without first conduct-

ing a therapeutic trial with topical IOP-lowering med-

ication for a minimum of 3 months.6 At that time, one

can evaluate the topographic indices and titrate the

topical drops as needed. Although we did not detect a

decrease in IOP, my colleagues and I observed a reduc-

tion in the spherocylindrical refraction. Eyes with com-

pliant corneas approached a plano refraction and then

underwent CXL instead of observation for possible

worsening or additional laser ablation that might have

further weakened the cornea (C. G. Arce, MD, and J. L.

Dias, MD, unpublished data, 2011).

Our first therapeutic trial with topical IOP-lowering

medication occurred after we observed corneas that

underwent myopic LASIK with reversible changes in

refraction, according to the altitude over sea level.

Indirect support came in the form of the apparently

highest prevalence of keratoconus in Latin American

cities with less atmospheric pressure over 2,000 mts of

altitude (Cuzco, Quito, Bogotá, Mexico Federal District)

compared with cities at sea level in the same country.6

Interestingly, similar findings have been reported in Abha,

Saudi Arabia, and other places around the world.7

I should note that it was difficult to explain to some

patients why we wished to treat a rare complication that

may appear after LASIK or PRK. Compliance may not be

achieved. Negative publicity about ectasia is also an

issue, and in cases for which I was not the surgeon, I did

my best to avoid comment on a colleague. In addition,

many surgeons do not understand why my colleagues

and I use ocular hypotensive medication in these cases. I

have received harsh criticism for this off-label practice

when a patient has sought a second or third opinion.

GASTON O. LACAYO III, MD 
This case illustrates a growing trend of young patients

treated 10 years ago who return for “enhancements”

and the importance of careful screening and counseling

before retreatment. Given this patient’s positive family

history of keratoconus, I would question him about a

history of atopy, his propensity for eye rubbing, and

whether he likes to sleep with his hands directly over his

eyes—all of which are commonly associated with kera-

toconus. A review of the images obtained with the

Pentacam Comprehensive Eye Scanner suggests anterior

and posterior corneal elevation in both eyes. The

induced myopia and paracentral steepening are of great

concern for post-LASIK ectasia from possible underlying

keratoconus. 

Given the current presentation and lack of previous

records, I would not pursue further laser vision correc-

tion. Instead, I would recommend the use of glasses or

contact lenses and would observe the patient for a peri-

od of 6 months to a year, with particular attention to

ectatic progression. If his BCVA decreased or there were

topographic evidence of corneal steeping, I would rec-

ommend CXL (a procedure currently in FDA trials in

multiple cities across the United States). I would favor

an “epithelium-on” treatment, which early US data sug-

gest halts progression, improves BSCVA in more than

50% of eyes by 3 months postoperatively, and increases

patients’ satisfaction compared with “epithelium-off”

treatment.8

If CXL produced refractive stability and improved the

patient’s BCVA, future surface ablation would be a pos-
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“This case illustrates the impor-
tance of careful screening and

counseling before retreatment.”
— Gaston O. Lacayo III, MD
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sibility. European data have shown successful results for

the simultaneous and sequential treatment of progres-

sive keratoconus and post-LASIK corneal ectasia with

CXL and surface ablation.9

GEORGE O. WARING IV, MD
The most notable Pentacam findings include (1) irregu-

lar astigmatism with inferior steepening, (2) a moderately

decentered thinnest pachymetric point in the patient’s

right eye, and (3) an island of suspicious posterior eleva-

tion accentuated by the enhanced reference surface that

somewhat corresponds to the thinnest point in the right

eye. The pachymetric progression is of greater concern for

the patient’s right versus left eye, but this information

must be interpreted with caution after LASIK. In addition,

the patient has a family history of keratoconus. 

After confirming that the patient does not wear con-

tact lenses, I would obtain Placido-based topography

and repeat imaging with the Pentacam. I would perform

Fourier-domain optical coherence tomography to iden-

tify the thickness of the flap and residual stromal bed as

well as to identify any signs of irregularity in the flap,

possibly resulting from the original surgery. I would dis-

cuss with the patient the aforementioned risk factors

for the development or exacerbation of ectasia with

further refractive surgery and his possible need for CXL

and/or a deep anterior lamellar keratoplasty in the

future. This discussion would be clearly documented in

the chart, and I would ask the patient to sign an addi-

tional informed consent if he elected to proceed with

surgical correction. 

Nonsurgical options for vision correction include

rigid gas permeable contact lenses. If the patient under-

stood the risks and was highly motivated for surgical

correction now, I would offer advanced surface ablation

with mitomycin C in his dominant eye to anticipate

future presbyopic changes. If high-quality wavefront

maps were obtainable, I would perform a customized

treatment. If not and/or if the patient were willing to

wait, I would monitor him for refractive stability and,

assuming its confirmation, would perform a 

topography-guided surface ablation once the procedure

received approval in the United States. I would exercise

extreme care during epithelial removal and watch for

possible irregularities in the flap resulting from the orig-

inal surgery. ■
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