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Purpose: 
To evaluate repeatability, accuracy and 
precision, as well as the clinical feasibility of 
in vivo measurement of epithelial thickness 
and epithelial topographic variability in a 
large cohort of healthy and keratoconic eyes 
by spectral domain optical coherence 
tomography (AS-OCT), and to compare with 
Scheimpflug imaging keratoconus severity. 
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Methods: 
250 healthy (group-A) and 155 untreated 
keratoconic (group-Β) eyes were subjected to 
anterior segment OCT three-dimensional 
epithelial thickness imaging.  Comparative 
statistical analysis of patterns was 
performed, investigating central, minimum, 
inferior, posterior, and topographic 
variability of epithelial thickness.  Epithelial 
thickness characteristics were correlated to 
established Scheimpflug imaging–derived 
keratoconus classification and anterior 
surface irregularity indices. 
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Methods: 
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Purpose: To investigate epithelial thickness-distribution characteristics in a large group of 
keratoconic patients and their correlation to normal eyes employing anterior-segment optical 
coherence tomography (AS-OCT).
Materials and methods: The study group (n 160 eyes) consisted of clinically diagnosed 
keratoconus eyes; the control group (n 160) consisted of nonkeratoconic eyes. Three separate, 
three-dimensional epithelial thickness maps were obtained employing AS-OCT, enabling inves-
tigation of the pupil center, average, mid-peripheral, superior, inferior, maximum, minimum, and 
topographic epithelial thickness variability. Intraindividual repeatability of measurements was 
assessed. We introduced correlation of the epithelial data via newly defined indices. The epithelial  
thickness indices were then correlated with two Scheimpflug imaging-derived AS-irregularity 
indices: the index of height decentration, and the index of surface variance highly sensitive to 
early and advancing keratoconus diagnosis as validation.
Results: Intraindividual repeatability of epithelial thickness measurement in the keratoconic 
group was on average 1.67 m. For the control group, repeatability was on average 1.13 m. 
In the keratoconic group, pupil-center epithelial thickness was 51.75 7.02 m, while maximum 
and minimum epithelial thickness were 63.54 8.85 m and 40.73 8.51 m. In the control 
group, epithelial thickness at the center was 52.54 3.23 m, with maximum 55.33 3.27 m 
and minimum 48.50 3.98 m epithelial thickness. Topographic variability was 6.07 3.55 m 
in the keratoconic group, while for the control group it was 1.59 0.79 m. In keratoconus, 
topographic epithelial thickness change from normal, correlated tightly with the topometric 
asymmetry indices of IHD and ISV derived from Scheimpflug imaging.
Conclusion: Simple, OCT-derived epithelial mapping, appears to have critical potential in 
early and advancing keratoconus diagnosis, confirmed with its correlation with established 
Scheimpflug-derived asymmetry topometric indices.
Keywords: anterior-segment optical coherence tomography, early and advancing keratoconus, 
epithelial thickness imaging, novel corneal epithelial thickness-asymmetry indices, three-
dimensional mapping, Scheimpflug imaging based Pentacam, topographic keratoconus grading, 
index of surface variance, index of height decentration

Introduction
There is an increasing awareness pertaining to epithelial thickness characteristics in 
 keratoconus (KCN).1–3 Specifically, overall corneal epithelial thickness,4,5 as well 
as epithelial thickness topographic variability, may serve as diagnostic elements, 
in synergy with other topographic and Scheimpflug tomographic screening 
indicators, such as irregular corneal thickness6,7 and anterior-surface topographic 
variability.8,9
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Results: 
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Conclusions: AS-OCT epithelial 
thickness measurement in keratoconus 
had high predictability. Compared to 
normal, particularly in lower stages of 
keratoconus, increased topographic 
thickness variability and range correlated 
remarkably with keratoconus severity, 
obtained by established Scheimpflug 
imaging-derived anterior-surface 
irregularity indices. 

 
 
 
 
 
 
 
 
 
 
 


