
Supplementary Methodology 

Scanning Options: 

Automatic scanner mode was selected with Optovar position Pos10_1.6_1 (The Panoramic 250 
Flash III, 3DHISTECH, Hungary) for good quality images scanning option (JPEG: 80, 8 bit). 
Flash mode was selected with 6 focus distance in field of view single layer using stitching mode 
without Bright-field compensation. 

Time Threshold Selection: 

As patients who experience recurrence after a very long follow up may possess features 
resembling features in patients who do not recur, it becomes imperative to select a time point that 
is both clinically relevant and maximizes the number of significant features that separate recurring 
and non-recurring groups. Therefore, t-tests were run on all of the full slide features (texture 
distributions, spatial features, annotation proportions, and the confidence metric) between 
recurrence-free and recurring (at a specified time point) patients, starting at a follow-up period of 
5 years, as most patients recur within 10 years of diagnosis [1, 2]. To identify the temporal change 
in significant features, the same process was performed for every additional year of follow-up until 
a maximum follow-up period of 25 years. The maximum follow-up time selected for our study was 
the one which provided the greatest number of significant features between patients who recurred 
by that time versus those that did not. 

Feature and Machine Learning Model Selection: 

The full features set was first filtered to those that were significantly different (t-test p-value < 0.05) 
between slides of patients who recurred versus those that did not. The retained features were 
further evaluated by sequential forward feature selection with random forest, k-nearest neighbor, 
and support vector machine classifiers (Fig 1J) with the goal of identifying a classifier and a subset 
of features that together best predict the DCIS risk recurrence. The retained features were 
sequentially added one by one to the training of a classifier, and the resulting classifier’s 
performance was measured through the misclassification rate observed upon 5-fold cross 
validation. Features which minimized the misclassification rate the most were retained. The 
process of adding features was continued until there was no further improvement in classifier’s 
performance. The selected features alongside the classifier which provided the best cross 
validated accuracy and HR was selected for the final DCIS recurrence risk prediction model.  
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