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Aims and objectives
Multi-parametric magnetic resonance imaging (mpMRI) is the emerging gold standard
for prostate cancer diagnosis [1-2]. Men with suspected prostate cancer are classified
using mpMRI, blood tests (PSA) and clinical features to determine who should receive
trans-rectal diagnostic biopsies. However, 1-in-5 patients with highly suspicious
lesions on mpMRI have benign disease and there is a similar risk of missing significant
cancers. These data highlight limitations in the current diagnostic pathway and the
need for more accurate tools to support clinical decision making.
The long-term aim of the project is to spare tens of thousands of men each year from
unnecessary invasive diagnostic procedures, while minimising the risk of missing
significant cancers. Specifically, this project will develop AI based data science
approaches to achieve the following aims:
• Combining genomic data sets together with rich clinical and pathology data to
mechanistically classify tumour samples [3]
• Develop pixel level image analysis methods [4], training on 100 MRI scans
with paired pathology and genomics data [5]
• Apply these methods to validation cohorts in the diagnostic pathway to test
the impact of AI approaches on diagnostic accuracy
• Explore the added value of AI approaches to existing patient prognostication
models [6]
This project will apply deep neural network (DNN) approaches coupled with crossmodal machine learning (ML) methods and computational genomics, using imaging,
pathology and genomic data collected from patients in the prostate cancer diagnostic
pathway. Convolutional Neural Network analysis [4] of multi-parametric magnetic
resonance imaging (mpMRI) data at the pixel level will be used to segment and classify
diagnostic/prognostic features and these will be integrated with paired pathology
diagnostics (ground truth) and genomics [3] data with the aim of improving diagnostic
accuracy and informing the design of new imaging sequences and companion
diagnostic tests.
This exciting cross-disciplinary project will enable the selected student interact with
and active clinical research team and two laboratories; the Massie lab, which will
provide data sets and expertise in prostate cancer biology/bioinformatics and the
Samarajiwa lab, contributing expertise in Data Science (including AI and ML
approaches) and Computational Genomics.
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