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Background Results

The topic of keratoconus (KC) and pellucid marginal degeneration (PMD) being two different
non-inflammatory ectatic disorders or PMD being a KC subgroup is currently discussed and a
final decision iIs not in sight yet. Several research groups accomplished studies to evaluate
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A priori classification was accomplished using the qualitative topography . C,? 2 soit
classification system for corneal topography by Bogan et al. f{ = & Cq3 P e e s S ==
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Axial Diopters Comeal Topography Correspondence analysis of anterior and posterior Hierarchical cluster analysis of anterior, posterior and anterior and
_ f ] ith | wavefront data showed a good separation of three posterior wavefront data together: dendrogram shows that the first
Group 1. 55 eyes of 32 patients with early KC groups. The most significant ZC for classification split separates healthy from diseased eyes, the second split
between the three groups were ascertained by separates KC from PMD eyes.
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sparse principal component analysis.
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From axial-keratometric data of the anterior corneal surface and elevation data of 87 out of 100 patients were classified correctly using SVM classification based on all
the posterior corneal surface a Zernike decomposition was performed 33 anterior ZC
Corneal topography: measurements were performed with the Orbscan llz (Bausch & Lomb, Rochester, NY, USA) « {+ s 5 T
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= 6 mm pupil diameter
= VOL-Pro7.14

Statistical Analysis

= 6 mm pupil diameter
= MATLAB 7.0

Due to limitations caused by the a priori classification further statistical analyses
were necessary to receive an objective classification of KC, PMD and normal eyes®

Anterior and posterior corneal wavefront aberration data was analysed using:

1. Correspondence analysis to detect the most influential Zernike coefficients (ZC) for separation

between KC, PMD and normal eyes..

2. Hierarchical cluster analysis to explore group structures without a priori classification.

3. Receiver operating characteristic curve (ROC) analysis to determine individual ZC with the

highest discriminative ability to distinguish between KC, PMD and normal eyes.

4. Support vector machine (SVM) classification with linear and gaussian kernel to derive a

decision rule with high generalisation ability to classify patient eyes into groups. Cross-validation

was used to estimate the classification error on unseen data.

Statistical analyses (1-4) were performed with R version 2.11.0. Kernel implementations (4) as

contained in kernlab.
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SVM classification with linear kernel (nu=0.30) based
on the 5 most influential anterior and posterior ZC together
marked in a plot of the first two principal component (PC)
axes.

Conclusions
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SVM classification with gaussian kernel (nu-SVC: rbf
kernel, s=0.0066, nu=0.10) of all 33 anterior ZC achieved
the highest correct classification rate (CCR) of 87% for
unseen data.

= |dentification of three groups (KC, PMD and normal eyes) without a priori classification
based on group specific wavefront patterns.

= ZC from the anterior and posterior corneal surface classify between KC, PMD and normal

eyes with high accuracy.
= Qverall anterior corneal aberrations

were more powerful than posterior corneal

aberrations for classification between the three groups.

= Anterior primary vertical coma C;1 had
KC vs. normals and PMD vs. normals.

the highest ability to discriminate between both

= Anterior primary astigmatism C,? had the highest ability to discriminate between KC and

PMD.
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