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A method for cone demarcation in keratoconus

® Keratoconus (KC) is a progressive disease that causes a localized, cone-like deformation of the cornea whose precise demarcation is
still not available in clinical practice.

e Early and patient-specific identification of the cone is essential to improve diagnosis and support more targeted treatment strategies.

® \We propose a method for cone demarcation based on tissue-derived features extracted from Scheimpflug images. The aim is
twofold: (1) to detect localized changes before clinically evident shape alterations, and (2) to support KC staging assessment.

METHODOLOGY
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Figure 1: Main steps to obtain corneal tissue maps from each Scheimpflug measurement, followed by cone demarcation and feature extraction.

A total of 92 control, 24 subclinical keratoconus (SKC), and 104 clinical KC eyes were measured with a corneal Scheimpflug
tomographer (Pentacam HR). Clinical KC eyes were further stratified into stages: mild (MKC, n=54), and advanced (AKC, n = 50).
Pachymetry maps were exported from the Pentacam HR, while tissue-derived maps were generated from Scheimpflug images [1]
(Figure 1). Briefly, the 25 meridians captured per eye (Figure 1a) were segmented and analyzed using a moving ROI (Figure 1b) to
extract pixel intensity distributions, fitted with a Weibull function to obtain spatially resolved tissue parameters (shape and scale) [2]. The
scale parameter (0) was used to reconstruct 2D tissue maps (Figure 1c—d). Cone demarcation was then performed using a fixed

threshold and Fourier-based contour representation (Figure 1e), from which five contour-derived parameters were extracted (Figure 1f).

RESULTS
1. Cone demarcation for subclinical detection 2. Cone demarcation for KC staging
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Figure 2: Representative tissue-derived and tomographic Standard deviation (a) v VvV Vv

maps with projected cone demarcation across study groups.

® Cone size increases with keratoconus severity.

® T[issue-derived cone alterations precede detectable tomographic shape changes.

® Cone mean and standard deviation of a are the most informative metrics for keratoconus staging.
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Tissue-derived cone mapping enables subclinical detection and disease staging.
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