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Technical Innovations in Refractive Surgery
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n the continued quest to improve refractive surgical

outcomes, topographical directed LASIK represents

the latest innovation in this endeavor. I would like to

discuss this new technology and how it can benefit
patients and their surgical outcomes.

In November of 2015, Alcon gained FDA approval for
Contoura® Vision topography-guided LASIK. Subsequently,
Contoura was launched into practice in the United States
market during 2017. Since that time, it has gradually
evolved into a prominent treatment strategy for qualifying
patients. Initially, it was thought that topography-guided
ablations would solely be utilized for those patients with
topographic abnormalities. Impressively, the Contoura
FDA clinical trials yielded 92.6% of eyes achieving 20/20 or
better, 64.8% of eyes achieving 20/16 or better, and 34.4% of
eyes achieving 20/12.5 or better visual acuities.! It was also
concluded that Contoura treatments resulted in lower rates
of side effects associated with LASIK, such as light sensitiv-
ity, night driving problems, reading difficulty, glare, halos,
and starbursts.!

Based on the postoperative visual acuities and the im-
proved quality of vision, it was assumed that topography-
guided LASIK would immediately gain a significant market
share in the United States as a leading treatment option for
qualifying LASIK patients. However, several surgical cen-
ters struggled to gain a comfort level with implementing it
as a primary treatment strategy.

The Diagnostics
An essential component to performing Contoura laser
vision correction involves the WaveLight® Topolyzer™
Vario diagnostic device. It is a placido-based topographer
that intricately images 22,000 corneal contour points for
each eye’s treatment. In addition to measuring corneal
topography, the Vario imaging device allows for iris regis-
tration to account for cyclotorsion during the surgical
procedure and centration of the refractive treatment over
the corneal apex versus the center of the pupil.
Cyclotorsion commonly occurs when patients transition
from an upright position (typical for preoperative measure-
ments) to a supine position during surgery. Patient eyes
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Figure 1. Seven topographical Vario images of a patient’s right eye sent
for treatment planning via the Alcon WaveNet system.

can rotate by up to 14 degrees when supine during laser
vision correction, though the average is 2-3 degrees.>* The
pupil center can be in different positions under varying
illumination conditions, and pupil decentration has also
been reported to occur intraoperatively.

Current FDA approval for Contoura LASIK candidacy in-
cludes treatments up to -8.00 D sphere, up to -3.00 D cylinder,
and a spherical equivalent no greater than -9.00 D.* Even those
patients with low refractive errors benefit from Contoura
LASIK, because everyone has some degree of corneal topo-
graphic irregularity that can hinder visual performance.

The Measurements

In order to capture quality topographical scans with ad-
equate data points for laser vision correction, staff training
for the Vario imaging device is vital. We prioritize captur-
ing the Vario measurements prior to any other scanning
technologies or testing being performed as an attempt to
prevent disruption or distortion of the patient’s tear layer.
Our technicians verify that patients maintain a comfortable
body position prior to acquiring images to ensure that they

Figure 2. Phorcides topography analysis.

can appropriately remain stationary for each image cap-
ture to reduce variability between scans. Proper head posi-
tioning and eye fixation will enhance the ability to acquire
corneal data points in a repeatable fashion.

We attempt to capture 6 to 8 high-quality images per
eye. Once the captured scans have been verified for quality
and comparability, the images are then transmitted to the
planning station via the closed WaveNet™ network for fur-
ther evaluation for inclusion or exclusion for the Contoura
LASIK surgical plan (Figure 1).

Planning Treatment

The largest challenge that we confronted in implementing
Contoura laser vision correction regarded how to utilize and
surgically plan a refractive treatment encompassing the in-
formation provided by corneal topographical data and mani-
fest refraction when the magnitude and/or axis of cylinder
correction were different. The correction of the topographi-
cal higher-order aberrations will also have an effect on the
spherical and astigmatic refractive outcomes.

Eyes in the original FDA study for Contoura approval
were restricted to only include treatments with differences
between the measured topographical axis of astigmatism
and the manifest refraction axis of astigmatism of only
10 degrees if greater than 2 D of astigmatism was present.!
If less than 1.75 D of astigmatism, they could differ by more
than 10 degrees.’ The inclusion criteria also included that
the magnitude of astigmatism could only differ between
topography and manifest refraction of 0.75 D.*

Several of our preoperative patient measurements
would vary between topographical measurements and
manifest refractions greater than the values utilized in
the FDA trial. Consequently, we would often refrain from
performing Contoura LASIK and utilize a Wavefront-
optimized treatment merely because we were apprehen-
sive of obtaining an undesirable refractive surprise or
outcome. Initially, less than 10% of our LASIK patients were
receiving topography-based treatments simply because of a
lack of faith in treatment planning.

Topography-guided ablation continued to evolve with the
addition of a clinical decision support software. Our surgical

center was invited in 2018 by Dr. Mark Lobanoff to serve as
a testing site for his innovative planning program, known as
the Phorcides Analytic Engine or simply Phorcides, to facili-
tate answering so many of these Contoura treatment-related
conundrums.

It utilizes GIS (geographic imaging software) to analyze
the two-dimensional corneal topographic treatment image
produced by the Alcon Contoura planning laptop and ex-
tracts detailed information about the complex three-dimen-
sional cornea from it.

The software then compiles a series of refractive vectors:
one vector for each raised topographic feature on the corneal
surface, one vector for the anterior corneal astigmatism, one
vector for the posterior corneal astigmatism, and one vector
for any internal lenticular astigmatism. (Figure 2). Finally, it
uses a series of advanced computer algorithms to determine
the best treatment for each eye.

Outcomes
The Phorcides Analytic Engine improved our surgical out-
comes and provided an objective approach to deriving sur-
gical treatments. Our own personal retrospective review of
clinical records compared the 90-day postoperative results
of 115 eyes that received topographical LASIK treatments
utilizing the Phorcides Analytic Engine for treatment
planning and 133 eyes that received topographical LASIK
treatments utilizing the manifest refraction for treatment
planning. Significantly more eyes in the Phorcides group
had a postoperative uncorrected distance visual acuity of
20/15 or better while more eyes in the Manifest Refraction
group had a postoperative uncorrected distance acuity of
20/25 or worse (13/133 in the manifest group vs. 1/115 in
the Phorcides group).®

The Contoura topography-guided laser vision correction
options coupled with the Phorcides Analytic Engine plan-
ning software have produced some of the most aston-
ishing LASIK vision results published to date.®* We have
been pleased with our postoperative outcomes regarding
uncorrected visual acuities and patient satisfaction con-
cerning quality of vision. Since adopting the objective
approach of the Phorcides Analytic Engine, we have con-
fidently converted to Contoura as our preferred treatment
for all qualifying eyes.
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