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Purpose

To evaluate corneal stromal thickness reduction in myopic LASIK and compare attempted to achieved
ablation depth in a consecutive case series study.

Methods

Stromal thickness reduction was investigated in 205 consecutive myopic and myopic astigmatic LASIK eyes.
Anterior-segment optical coherence tomography (AS-OCT, Rt-Vue-100, Optovue, Fremont, CA) was employed to
provide pre-operative and three-month postoperative pachymetry.

Minimum stromal thickness was evaluated.

Epithelial thickness remodeling was also evaluated in order to achieve objective maximum stromal thickness
reduction.

The derived maximum stromal thickness reduction was then compared to the programmed (planned) maximum
ablation depth.

Deviations of planned vs. achieved maximum stromal thickness changes were correlated with residual refractive
erTor.
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Results

The three-month stromal reduction was 86.01+28.28 um, compared to the average
programmed maximum ablation depth of 88.48+26.05 um. The attempted vs. achieved
thickness outliers correlated with deviations in achieved refractive correction.
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Discussion

The lack of an absolute metric by which to objectively compare the reported pachymetry
values has been an obvious limitation to determining accuracy. Device accuracy may be
evaluated with calibration targets graduated with accepted standards, which are lacking in
the case of a live tissue such as the cornea.

In the case of myopic LASIK, an objective assessment between pre-and post-operative
corneal pachymetry reduction may be facilitated by comparing the maximum stromal
thickness reduction to the ablation depth, which can be either calculated by formulae, or
may be directly provided by planning software embedded in refractive the refractive
platform.

The present work introduces a novel objective analysis to address this issue. We employ a
‘reference’ to which to compare, and indirectly to deduct accuracy of measurement, by
comparing to the planned maximum ablation depth, provided by the refractive laser
planning software documentation. Thus we compared the measured differences in post- to
pre-operative stromal reduction to this value for each eye.
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Discussion

In addition to this, the study employs a correction factor to increase objectivity, which is the
differences in total corneal thickness attributed to post-operative epithelial remodeling. Our team has
investigated this aspect in post-LASIK;, employing the same OCT system, we reported a statistically
significant increase in epithelial thinness following myopic LASIK, which correlates to the amount of
refractive error corrected.

The detailed epithelial thickness increase with spherical equivalent corrected, support our previous
finding that there is an average epithelial thickness increase at the 1-month and up to 1-year post-
operative interval; the increase depends on the amount of myopia corrected.

An average of +3 um may be considered as a representative average epithelial increase, which must be
subtracted to the noted ‘corneal’, i.e. stromal + epithelial thickness measured post-operatively. A
more detailed approach, which was applied herein, involves specific evaluation of epithelial thickness
increase in each eye, which is possible with the OCT device employed in this study.

Pre-op vs Post-op OCT pachymetry + Epithelial

PachymetryMap  § 6mm x 6mm  Epithelium Map s 6mm x 6mm 80
7 - Ve E7s
5 SN sl SN 2

525

wwwwwwwwwww
555

mm, -1.609mm) indicat -
as*
X 2
Epitheli istics within central Smm zone n
Superior: [ 46 Inferior: [ 46
Min: [ 45 Max: |47 420
stdDev: [, Min-Max: [ 3 380
340
New York Un s o
School of Meaicine )

N ®» stitute

' -, e o
LaSex ?)VlSlon

Your Vision Our Mission

iz umIOP fo MinjMax thickness indicated as *}+
www.brilliantvision.com




Conclusions

 Actual objective stromal thickness reduction following

myopic LASIK correlates well with the attempted versus
achieved refractive change.

» These findings may assist the clinician in his or her quest
of myopic LASIK precision and accuracy with the
refractive error assessment methodology used and the
specific surgical devices and technique employed.
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