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Cholesteatoma Diagnosis Computing Model and Algorithm
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Abstract; Symmetry is common in human body. It may be a sign of pathology when a human organ
appears more asymmetric than others. Based on the mathematical asymmetric theory, an asymmetric
computing model of 3D medical image is presented. A numerical method and computing framework are
studied. The method can be used to diagnose cholesteatomatous chronic otitis media by numerical
experiments. Taking doctors’ diagnosis as the reference, the ratio of numerical diagnosis accuracy of
cholesteatoma is up to 82. 0% . The asymmetry computing model has both measurable and objective
properties so that it can be extended to other computer-assisted diagnosis related to medical asymmetry.
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Table 1 Relation between running time of the algorithm and value d

d 2 3 4 6 7 8 9
R 0.342 65 0.303 92 0.279 33 0.262 92 0.251 47 0.242 51 0.234 10 0.225 12
Time/s 5.360 00 6.000 00 6.968 00 8.516 00 10.578 00 13.032 00 16.485 00  22.313 00
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Fig.2 Effect of precision on the algorithm
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Table 2 Quantities of interest in the evaluation of

the algorithms

29 5 A9 5

o A A
TEBHY: TP (true positives) 9 9
BB FP (false positives) 7 7
B TN (true negatives) 23 23
BB FN (false negatives) 3 2
HURLE sensitivity = TP/ (TP +FN)  0.75 0.82
FpF B specificity = TN/ (TN + FP)  0.77 0.77
K514 precision = TP/ (TP +FP)  0.56 0.56
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