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RESULTSOBJECTIVES CONCLUSIONS

METHODS

We have trained and applied a CNN 
for mitotic figure detection in pNET, 
with strong correlation to Ki-67 IHC 
and manual mitotic figure counts. To 
our knowledge, this is the first 
development and application of a 
mitotic detector CNN for pNET, with 
reduced annotation effort by using 
iterative training and refinement. We 
have successfully applied the CNN 
to WSIs rather than traditional ROIs. 
Future efforts will explore 
incorporation within staging systems 
to ultimately improve outcome 
prediction.

Mitotic figure counting is an important 
prognostic and grading parameter in 
numerous tumors across different organ 
systems. Several groups have developed 
mitotic detection by training a convolutional 
neural network (CNN) on specific organ 
systems, i.e. breast cancer, with respectable 
accuracy. We propose a novel approach for 
detection of mitotic figures in WSIs of 
pancreatic neuroendocrine tumors (pNET) 
by iteratively training and refining a 
previously trained CNN on breast 
adenocarcinoma, utilizing a web-based 
remote multi-pathologist collaborative 
platform for interactively correcting detection 
errors. 

We trained a CNN that was then applied to 
whole slide images (WSI) of pNETs (n= 63; 
grade 1: 33; grade 2: 26; grade 3: 4 as 
determined by Ki-67 immunohistochemistry 
and mitotic indices). After initial training, two 
pathologists iteratively performed corrections 
on a subset of the pNET WSI using a web-
based tool generating a total of 1111 
corrections (1034 false positive; 77 false 
negative) and 652 confirmations. Dominant 
errors were false detections of 
hyperchromatic squeezed cells in pNETs, 
which are marked negative with relatively low 
effort. After final retraining and refining, we 
use the CNN to automatically compute 
maximum count of mitotic figures in areas 
corresponding to 10 high powered fields. We 
measured predictive power of mitotic counts 
using Pearson correlation.

The CNN was applied to pancreatic NET WSIs to generate maximum mitotic counts, which were found to have a strong 
correlation of 0.72 to Ki-67 staining, and a strong correlation of 0.81 to manual mitotic  counts per 10 high powered fields. 
However, correlation to tumor grade was only 0.44. See the below data table for all Pearson correlations between parameters.


