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Is Ectasia Extinct With a
Laser-Created Flap?

Reproducibly thin flaps are only part of the reason why the incidence of this complication

has decreased.

BY RUPA D. SHAH, MD, AND J. BRADLEY RANDLEMAN, MD

Ithough the incidence of postoperative ecta-

sia should decrease concurrently with the

increased use of femtosecond lasers for creat-

ing the LASIK flap, these two occurrences are
likely only minimally related to one another. Surgeons’
belief that laser flaps significantly reduce the incidence
of ectasia could actually result in higher rates of the
complication if they become less vigilant in their LASIK
screenings.

DEBATE ABOUT THICK FLAPS

Since the first reports of ectasia after LASIK in 1998,"?
thick flaps were hypothesized to be a source of exces-
sive biomechanical weakening. However, multiple case-
controlled studies found topographic patterns to be
a much more significant risk factor, with limited data
supporting the theory that thick flaps were a major
contributor to the development of ectasia.>* These
studies, and the resulting ectasia risk scoring system,
have been criticized for not having data available
on the flap’s actual thickness due to their retrospec-
tive nature. However, in a recent study by Binder and
Trattler in which they measured the flap’s thickness in
all cases,® the researchers reported the same incidence
of ectasia (0.17%) as in previous studies (not related
to thick flaps) and the same screening sensitivity and
specificity as in our work.>* Binder and Trattler's data
set included six microkeratomes and one femtosecond
laser. Of the 1,705 eyes evaluated, none of the flaps
measured greater than 200 pm.

The incidence of ectasia peaked around 2000 to
2001 and has slowly declined since. This decrease
appears to be directly attributable to surgeons’
improved use of screening techniques for detecting
corneal biomechanical abnormalities with careful
topographic analysis. During the period when the
incidence of ectasia decreased, most LASIK surgeons

“Surgeons’ belief that laser flaps

significantly reduce the incidence

of ectasia could actually result in

higher rates of the complication if

they become less vigilant in their
LASIK screenings.”

continued to use the Hansatome microkeratome
(Bausch + Lomb) until 2009, when femtosecond lasers
were first used by more than 50% of surgeons sur-
veyed.” The Hansatome microkeratome historically
creates thicker flaps with greater variability than other
devices, yet the incidence of ectasia still decreased.?
Furthermore, whereas thicker-than-anticipated flaps
have been tied to some cases of ectasia, in a large case
series of eyes that developed the complication after
LASIK, those eyes had flaps with similar thickness pro-
files (mean, range, and standard deviation) compared
with contemporary nonectatic flaps, suggesting that
excessively thick flaps have only rarely caused ectasia.’

ADVANTAGE OF THIN FLAPS

In vitro studies have demonstrated that human cor-
neas have a depth-dependent cohesive tensile strength,
which is greatest in the anterior 40% of the cornea and
decreases relatively linearly from the Bowman layer
through the deep stroma.’® This finding suggests that
thin flaps, created by femtosecond lasers and modern
mechanical microkeratomes, should have an advantage
over thick flaps in terms of biomechanical integrity.
Both femtosecond laser platforms and modern micro-
keratomes are able to create thin planar flaps in a highly
reproducible fashion.""> Thus, to whatever extent thin
flaps protect against ectatic development, both tech-
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niques should provide the same benefit. The LASIK scar is
also biomechanically weaker in tensile cohesive strength
than normal corneal stroma, with no differences between
flaps created with a laser or microkeratome.™

DILIGENT SCREENING

The incidence of ectasia should continue to decrease,
as surgeons become more aware of topographic patterns
that indicate an increased chance of the complication and
use more extensive screening algorithms and technologies
to exclude corneas at risk. The advent of femtosecond
lasers should facilitate this decrease by creating reproduc-
ibly thin planar flaps. However, these flaps are not overly
protective from developing the condition, and diligent
screening remains crucial to preventing future cases of
ectasia. W
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