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ABSTRACT

Purpose: To search evidence and determine
whether PRK (Photo Refractive Keratectomy) or
LASIK (Laser in Situ Keratomileusis) produce a
better outcome of laser vision correction for
patients with atypical topography of cornea. Set-
ting: Electronic search of laser vision correction
related studies on Cochrane Library, Medline
and PubMed. Method: The search was conduct-
ed over Cochrane Library, Embase, PubMed and
Medline using the key words of refractive laser
surgery, PRK, LASIK, Atypical topography, cor-
nea ectasia and Keratoconus from 1980 to 2012.
Boolean operators were used to search in elec-
tronic data bases of related studies. The com-
bining words used here were And, OR. Result:
The best corrected vision decreased for those
eyes with atypical topography that were treated
with either PRK or LASIK. However, in the com-
parison of the outcomes of vision and ectasia,
PRK outperformed LASIK. Conclusion: There is
possible risk of developing corneal ectasia in
those patients who desire laser vision correction
with atypical topographic cornea. PRK may be a
safer procedure when compare to LASIK for
those patients.
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1. INTRODUCTION

Laser vision correction of refractive errors for glasses
independence is one of the most effective surgical pro-
cedures today. Most surgeon and patients prefer laser in
situ Keratomileusis (LASIK) over photorefractive ker-
atectomy (PRK) due to a faster recovery rate. Topog-
raphic examinations usually use the Pentacam (Oculus,
German). If eyes show an elevation (float) in the poste-
rior cornea, this is referred as atypical topography, which
is a risk factor for corneal ectasia [1]. Corneal ectasia is a
serious complication similar to Keratoconus which cause
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decreasing corrected distance visual acuity (CDVA).
This complication can occur after PRK or LASIK and is
more common in eyes with certain risk factors, such as
inferior topographic steepening and posterior cornea
float. This study aims to search evidence and determine
whether PRK or LASIK produce a better outcome of
laser vision correction for patients with atypical topog-
raphy of cornea.

However, corneal ectasia can occur in eyes without
known risk factors [1]. There is lack of a clear under-
standing of whether atypical topography of cornea re-
presents irregularity of cornea or is one of the early signs
that the cornea may be progressively worsening.

Keratoconus is a bilateral, nonsymmetrical corneal
disorder associated with loss of tensile strength and thin-
ning and protrusion of the central or paracentral cornea.
The prevalence of Keratoconus in the general population
is estimated to be about 4 to 600 per 100,000.

A major concern about refractive surgery in patients
with corneal atypical topography is that it will cause
more rapid progression of the ectasia or Keratoconus.

Preoperative topographic abnormalities, especially in
younger patients as, are believed to be major determi-
nants of stability in corneal curvature after corneal re-
fractive surgicalprocedures [2].

Many eyes developed ectasia without any corneal
surgery. There were also eyes with atypical topography
had laser refractive surgeries showed no progression of
corneal ectasia [3]. Conclusive diagnostic criteria are dif-
ficult to define. Nevertheless, topographic abnormalities
such as low central corneal thickness, significant differ-
ence in corneal thickness between the two eyes, and cor-
neal thinning in the mid or far periphery are considered
warning signs.

Retrospective case control studies of patients with ec-
tasia suggest the following risk factors for progression of
ectasia after laser vision surgery:

1) Abnormal preoperative topography, 2) low resid-
ual bed thickness, 3) young age, 4) low preoperative
corneal thickness, and 5) high myopia.

There were 4% to 8% of eyes that developed ectasia
even though they were not identified as high risk while
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6% to 9% of eyes had successful LASIK even though
they were identified as high risk [2]. Therefore, patients
can develop ectasia without having any proposed risk
factors. LASIK in eyes with Keratoconus were reported
to lead to progressive ectasia in a small percentage of
cases. Of 208 eyes with high-risk characteristics for ec-
tasia, 0.96% developed ectasia after LASIK (H.K. Wu,
MD, “Safety and Efficacy of LASIK in Patients with
Forme Fruste Keratoconus and Other High-Risk Crite-
ria”, presented at the joint meeting of the International
Society of Refractive Surgery and the American Acad-
emy of Ophthalmology, Las Vegas, Nevada, USA, No-
vember 2006). However, ectasia has also been reported
after PRK [4].

2. METHOD

The search was conducted over Cochrane Library,
Embase, PubMed and Medline using the key words of
refractive laser surgery, PRK, LASIK, Atypical topog-
raphy, cornea ectasia and Keratoconus from 1980 to
2012. Boolean operators were used to search in elec-
tronic data bases of related studies. The combining words
used here were And, OR.

3. RESULTS

There were no results from Cochrane Library and
Embase. PubMed had 1651 articles and Medline had 554
articles.

There were three case control studies to demonstrate
the risk factors and outcome measurements of treatment
as shown in Table 1.

The Table 1 below demonstrates the results from the
three case control studies according to PICO (Population,
Intervention, Control, Outcome measure) for the ques-
tion of whether PRK or LASIK produce better outcomes
of laser vision correction for patients with atypical to-
pography of cornea. It showed eyes that underwent
LASIK procedures suffered more decreased vision and

Table 1. Three case control studies according to PICO.
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more ectasia compared to PRK.

4. DISCUSSION

The weakness of this study was that there were neither
randomized control studies nor systematic review avail-
able for this study. There were only three case control
studies and a few case series. Case reports were available
through the search and they were selected because their
results were contributory.

LASIK was more commonly performed than PRK and
this may be a reason why more ectasia were reported
after LASIK. There are fewer reported cases of ectasia
after PRK than after LASIK. Therefore, it is unclear
whether there was true lower frequency of PRK causing
ectasia, or it was under reported. For example, some
surgeons would consider performing PRK in eyes they
might not perform LASIK. Several studies reported good
intermediate and long-term refractive outcomes and cor-
neal stability after PRK in these eyes [7]. One patient
with abnormal topography had PRK in the right eye and
LASIK in the left eye; only the left eye developed pro-
gressive ectasia [8]. This patient had atypical topography
with inferior steepening in the right eye that was slightly
greater than in the left eye. Recent studies also showed
that customized photorefractive surgery is effective in
improving topographic indices and vision in mild to
moderate Keratoconus by customizing the ablation of the
cornea [7]. These treatments also do not appear to wor-
sen ectasia.

5. CONCLUSION

It is necessary to explain the risk of developing cor-
neal ectasia and decreasing vision from either LASIK or
PRN to those patients with atypical topography of cornea.
PRK may be the preferred procedure for those patients.
However, a long-term, large population, prospective
control trial is needed to confirm that outcomes after

Author Cases Population Intervention Control Outcome measures Result
SCHOR [5] 84 ATYPICAL Topography Lasik PRK vision more decrease
Randleman [2] 171 ATYPICAL Topography Lasik PRK ectasia more with Lasik
Sun [6] 5 ATYPICAL Topography Lasik PRK refraction similar
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PRK are better than LASIK on those eyes with atypical
topography.
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