Multi-parametric MRI for Treatment Response Prediction and
Monitoring in Rectal Cancer
Dr Trang Pham
Department of Radiation Oncology, Liverpool Cancer Therapy Centre, Liverpool Hospital
Faculty of Medicine, University of New South Wales
Ingham Institute for Applied Medical Research

Abstract: Functional imaging of cancer can provide information on tumour physiology that may predict
for therapy response. Tumours are known to be heterogeneous, and this can affect response to therapy.
Functional MRI is a non-invasive technique for providing 3D physiological assessment of tumour. This
lecture will address the potential of functional MR techniques in the assessment of physiologic aspects of
malignancy, such as tumour cellularity, hypoxia, and metabolism. Functional MR techniques that will be
discussed include diffusion weighted imaging (DWI) and dynamic contrast enhanced MRI (DCE), and
spectroscopy (MRS). Current functional MR techniques have shown promising results for the prediction
and monitoring of response to radiotherapy in rectal cancer, but lack sufficient accuracy for clinical use.
Single parameter measurements such as ADC or Ktrans, may not adequately reflect tumour heterogeneity.
Multi-parametric MRI combining DWI and DCE may improve the accuracy of therapeutic response
prediction in rectal cancer. We have developed a complete protocol and analysis strategy for 3D voxelwise multi-parametric assessment of tumour heterogeneity and its changes in response to radiotherapy.
Early results have shown that multi-parametric MRI correlates with pathologic complete response in
rectal cancer, and this will be presented at this lecture.
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