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New topographical indices for early detection of keratocouns

Purpose : To suggest new topographic indices that have high sensitivity and specificity
for early detection of keratoconus and compare them with the indices used by Sirius
CSO corneal topography machine.

Type of Study : cross sectional.

Materials and methods : The study sample consisted of 200 eyes , which were divided
according to topographic findings into three groups: Keratoconus group (80 eyes),
Keratoconus Suspect group (60 eyes), Normal cornea group (60 eyes).

Six new topographic indices were suggested by us and calculated for all studied eyes in
the 3 groups:1) Kmax tangential / thinnest location,2) Kmax saggital / thinnest location,
3) Best fit aspheric float mode in anterior elevation / thinnest location, 4) Best fit toric
ellipsoid float mode in anterior elevation / thinnest location, 5) Best fit aspheric float
mode in posterior elevation / thinnest location, 6) Best fit toric ellipsoid float mode in
posterior elevation / thinnest location.

Statistical significance of each of the six new indices was determined by calculating Z, F
and P values and these indices were rearranged according to their statistical
significance. The confidence limits for each index were calculated: the higher limit was
considered to show the index sensitivity for keratoconus detection, while the lower
limit - which was referred to as index specificity - helped in detecting normal corneas.
Indices were rearranged according to their sensitivity and specificity.

The best 3 indices according to sensitivity and specificity were applied to all studied
eyes, and the eyes were reclassified according to these indices. Sensitivity, specificity,
accuracy and precision of the indices for each group were calculated and compared
with the sensitivity, specificity, accuracy and precision of the indices used by Sirius CSO
topography machine.

Results and discussion: Calculation of Z, F and p values showed that all six indices
suggested by us were statistically significant; the most important three indices
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according to their statistical significance were: the third, fourth and first index
respectively. By calculating the sensitivity and specificity for each index, the best three
indices were: the third, fourth and fifth respectively. The latter indices were used in
calculating the sensitivity, specificity, accuracy and precision for all the 3 studied
groups.

For the keratoconus group the sensitivity, specificity, accuracy and precision of the
best 3 indices suggested by us were 96.25%, 97.5%, 99.1%, 98.7% compared with
95%, 99.3%, 98.2%, 97.9% respectively in the Arbalaez study which used the indices of
CSO topography machine. For the normal cornea group the specificity of our 3 best
indices was 100% compared with 98.79% for the CSO indices in Arbelaez study.
Therefor our indices showed higher sensitivity, accuracy and precision than the CSO
indices in the keratoconus group. However in subclinical keratoconus and normal
cornea groups accuracy and precision were less for our indices compared with CSO
indices. This was attributed to reclassification of the majority of eyes in our
keratoconus suspect group, as most of the eyes in this group moved to the normal
cornea group and the keratoconus group. This was not thought to be important, as we
considered the sensitivity in the keratoconus group to be the most important factor for
calculating the ability of the index in detecting affected corneas, while the specificity
was the most important factor for calculating the ability of the index to detect normal
corneas

Conclusion : six new indices were suggested by us to increase the sensitivity and
specificity for early detection of keratoconus. Specificity of our indices was 100% in the
normal cornea group , while the sensitivity, accuracy, precision of the same indices
were 96.3%, 99.1%, 98.7% respectively for the keratoconus group. our indices showed
higher sensitivity for detecting keratoconus and higher specificity for detecting the
normal cornea when compared with CSO corneal topography machine indices.
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