Appendix

Detailed formulation of the average tumoral heterogeneity and the maximal tumor divergence.

Given N the total number of lesions of a patient, and J the number of radiomic features involved in the computation, we define the matrix X ∈ ℝNxJ as the digital signature of a patient’s tumor burden.
Given that radiomic features have very different ranges of value, we first normalize the matrix feature wise, dividing each column of the matrix by the absolute value of its mean, effectively making each column having zero-mean, but preserving its respective variance.
Then we compute the cosine dissimilarity between each possible pair of lesions. As an example, given a pair of lesions (A,B), it is defined as:

  



Finally, given all cosine dissimilarity values for each possible pair of lesions, we define the average tumoral heterogeneity as the average of all cosine dissimilarity values, and the maximal tumor divergence as the maximal cosine dissimilarity value.
