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Simulation of Measurement Error in Corneal
Endothelial Morphometry
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Abstract

A system using a digitizer and a computer is one of the most accurate methods in morphometry
of the corneal endothelial cells. However, the values for the parameters obtained by this method
comprise measurement error. The main sources of the error are the mechanical error of the digitizer
and the manual digitizing error. Therefor, the author evaluated there two error sources in various
parameters using a simulation model. The maximum mechanical error range of the digitizer was 0.
4mm, and the distribution was a normal distribution with a standard deviation of 0.13mm. The manual
digitizing error also showed a normal distribution with a standard deviation of 0.10mm. The overall
error range in each parameter was simulated by a computer assisted program based on the above two
factors. The measurement error range within=5% in cell area and skewness index required a 500
times magnification of the endothelial picture. It was impossible to obtain accurate data concerning
the major axis of the cell that has 0 to 15% of skewness index even when the image was enlarged 1000
times. In cells with a skewness index of over 15%, the major axis could be obtained with a measure-
ment error range of £20° by a 500 fold magnification of the endothelial picture. It was concluded that
a 500 fold magnification of the endothelial picture It was concluded that a 500 fold magnification of
the endothelial picture enabled accurate data analysis. (Acta Soc Ophthalmol Jpn 92 : 1149—1153, 1988)
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