The anterior eye surface: age, accommodation and contact lens wear.

The cornea and the sclera (white of the eye) are the main structures that constitute the anterior eye surface. At the junction of these two surfaces there is a change in the curvature which can be identified as the limbus. The aim of this project is to accurately describe the shape of the anterior eye surface and study how it changes under certain conditions, such as ageing, contact lens wear and accommodation (ability of the eye to focus at close objects). 

In first instance there were several anterior eye surface models considered from which a multi-parameter model based on Zernike polynomial modelling that has the ability to define the limbus based on the change in corneo-scleral curvature was developed and tested in a pilot study. In a more advanced stage of the project a more robust and more effective approach was considered. It is based on the residual error between the original data and the low order fit one. This model for limbus demarcation was successfully tested on an artificial bi-sphere and real eyes. In collaboration with The University of Manchester, a large pool of data (over 70 subjects) was acquired, necessary to design a more advanced age-related model of the limbus and the surface of the eye. No age dependency in limbal shape was found.

The applicability of the designed algorithm for limbus demarcation has been proved in different studies already conducted. Firstly, in Wroclaw University of Science and Technology, where it was studied how the limbus, hence the surface of the eye, changes after short term soft contact lens wear, pointing out the importance of an optimal contact lens fitting. Further, another study was conducted to assess how the shape of the eye changes with accommodation. We found that scleral shape undergoes changes with accommodation, and that those changes are larger in young than old subjects. In addition, among the young subjects, the observed phenomenon was more pronounced in myopes than in emmetropes.

