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Introduction

Proposed Highlights

Problem: Automatic nucleus identification for 

Ki67 labeling index (LI) assessment

Ø Ki67 LI assessment is mainly based on 

eyeball estimation or manual counting in 

clinical practice. 

Ø Current nucleus detection software and 

methods use a multi-stage image 

processing pipeline or do not  consider the 

characteristics of Ki67 

immunohistochemistry stained images.

Ø A novel, end-to-end AI algorithm for 

single-stage nucleus localization and 

classification.

Ø An auxiliary task is introduced to exploit 

contextual information in the images for 

enhanced nucleus identification.

Color coding: immunopositive tumor nuclei,

immunonegative tumor nuclei, non-tumor 

nuclei.

Experiments
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Dataset: 114 pancreatic neuroendocrine 

tumor Ki67 IHC stained images

Metrics: precision (P), recall (R), and F1 score

End-to-end Nucleus Identification with 

Deep Learning

Nucleus identification: formulate it with a 

regression model with a deep neural 

network

Region of interest extraction: formulate it as 

a binary classification model to extract tumor 

regions for enhanced nucleus identification

AI Classifier
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