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Medical hypothesis, discovery & innovation in optometry

Dear Editor

We read with great interest the paper titled “a review of artificial intelligence applications in anterior segment 
ocular diseases” [1] and would like to point out an issue concerning the importance of optical coherence 
tomography (OCT)-derived epithelial thickness mapping in keratoconus screening [2]. Different factors, such 
as age, sex, area of measurement, use of contact lenses, best-corrected visual acuity, corneal curvature radius, and 
presence of ectatic corneal disorders, affect the thickness of the corneal epithelium [3-6]. 

Reinstein et al. described uneven epithelial thickness mapping of the cornea in normal human eyes using 
very high-frequency digital ultrasound scanning [7]. Haque et al., for the first time, compared epithelial 
thickness mapping across four meridians in normal corneas with those of rigid gas-permeable contact lens 
wearers and keratoconic corneas measured with the Humphrey – Zeiss OCT 2000 system and reported the 
thinnest epithelium in the inferior temporal meridian in eyes with keratoconus [8]. Subsequently, maps of 
corneal epithelial thickness have been introduced as a surrogate modality to evaluate normal and ectatic corneas.

Corneal epithelial thickness maps revealed good repeatability in a study by Li et al. involving 145 normal and 
35 keratoconic eyes. They found apical epithelial thinning in keratoconic eyes and deviation from the normal 
epithelial pattern with a high accuracy using the root-mean-square pattern deviation variable [6]. OCT-derived 
epithelial maps correlate well with pentacam-derived topometric asymmetry indices of height decentration 
and surface variance in keratoconic eyes, indicating the importance of epithelial imaging for evaluating eyes 
with keratoconus and ectasia [9]. Similarly, OCT-derived epithelial maps have been suggested for the early 
detection of form fruste keratoconus [10]. Using epithelial thickness maps of 36 eyes of 36 patients with form 
fruste keratoconus, Temstet et al. found that the epithelial thickness in the thinnest corneal zone was located 
inferiorly. This corresponded to the zones of maximum posterior elevation and minimum epithelial thickness 
[10]. Epithelial thickness maps can be used to differentiate stable keratoconus from progressive keratoconus. 
Despite no significant differences between full corneal mapping of eyes with stable and progressive keratoconus, 
a significantly thinner inferior paracentral region of the corneal epithelium was detected in the latter group [11].

Additionally, OCT-derived epithelial maps can differentiate eyes with ectasia from those with pseudo-ectasia 
[12]. Comparing corneal epithelial thickness maps of 21 eyes with keratoconus or form fruste keratoconus and 
15 eyes with contact lens warpage, Schallhorn et al. found inferior thinning and superior corneal epithelial 
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thickening in the former. In most eyes with keratoconus, agreement was found between the locations of the 
minimum epithelial thickness and the maximum axial power and between the minimum epithelial thickness and 
the maximum mean power. In contrast, in most eyes with corneal warpage, agreement was found between the 
maximum epithelial thickness and the maximum axial power and between the maximum epithelial thickness and 
the maximum mean power [12].

Regardless of the type of commercially available anterior-segment OCT strategy, studies have confirmed 
the excellent measurement repeatability and reproducibility of this imaging modality [13, 14]. Recently, Kundu 
et al. introduced an artificial intelligence-driven model for detecting early keratoconus. They incorporated 
OCT-derived epithelial thickness along with other data in this model. This artificial intelligence-derived model 
efficiently classified eyes with asymmetric ectasia as subclinical and form fruste keratoconus [15].

The aforementioned evidence suggests that corneal epithelial thickness maps derived from OCT reports 
as an adjunctive assessment could be helpful in screening and diagnosing keratoconus. However, further 
population-based studies are required to confirm the accuracy and cost-effectiveness of data derived from this 
imaging approach as an artificial intelligence model based on age, sex, and race adjustment.
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