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Assessment of corneal biomechanical properties using corneal visualization Scheimpflug
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[Abstract] Objective To compare the corneal biomechanical properties of the corneas of
keratoconic eyes and mnormal eyes using corneal visualization Scheimpflug technology (Corvis ST),
and to investigate the role of corneal biomechanical parameters in the diagnosis of keratoconus.
Methods Ninety keratoconic eyes from 65 patients and 90 normal eyes from 90 participants were
enrolled in this comparative study. Based on the Amseler-Krumeich keratoconus stages, the keratoconic
eyes were divided into a mild group (46 eyes), moderate group (23 eyes) and severe group (21 eyes).
Tomography and biomechanical parameters of all eyes were obtained with the Pentacam and Corvis
ST, respectively. All parameters were compared between the keratoconic and normal groups. The
correlation between deformation amplitude and anterior segment parameters was also analyzed. An
independent ¢ test, Wilcoxon rank sum test, ANOVA, nonparameter test were used. The receiver
operating characteristic (ROC) curves were plotted to distinguish keratoconus from the normal cornea.
Results The tomography and biomechanical parameters of the keratoconic eyes were significantly
different from those of normal eyes except for the anterior chamber angle, first applanation length,
highest concavity time, and peak distance. The deformation amplitude (area under the curve: 0.865)
was the best predictive parameter, with a sensitivity of 84.5%, specificity of 75.6% and cut-off

point of 1.14 mm. The diagnostic efficiency of the deformation amplitude increased with an increase
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in the severity of keratoconus. In both the normal and keratoconic groups, the deformation amplitude

was negatively correlated with intraocular pressure, central corneal thickness, and corneal volume at

3 mm. The respective r values of the deformation amplitudes of the normal and keratoconic groups in

regard to: intraocular pressure, —0.707 and -0.213; central comeal thickness, —0.219 and -0.357;

and corneal volume at 3 mm, -0.212 and -0.27. All P values were <0.05. Conclusion Corvis ST

offers an alternative method for measuring corneal biomechanical properties. The deformation amplitude

has a high sensitivity for the diagnosis of keratoconus. The negative correlations with intraocular

pressure and central corneal thickness deserve clinical attention.
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