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Application Summary 

Advanced magnetic resonance imaging (MRI) for prostate cancer diagnosis 

 

Over the past decade, there have been significant advances in the types of imaging used to detect prostate 

cancer (PCa) – including combining information from two different imaging techniques to precisely locate the 

cancer within the prostate gland.   

In this project we will test whether we can use information from MRI and ultrasound (US) scans in men with 

suspected prostate cancer to  

1. Reduce the number of biopsies needed to make a firm prostate cancer diagnosis 

2. Tell the difference between aggressive and non-aggressive prostate cancers, as the latter can be 

safely monitored, and may not need radical treatment. 

There is good data from small studies that suggests that using a special type of MRI before a biopsy, called 

multiparametric MRI (MP-MRI), can help to achieve these aims.  We propose to expand these studies into a 

large trial, with better comparison methods and rigorous protocols.  We hope that the evidence gained from 

this trial will speed up the process of passing the benefits of these advances to large numbers of men. 

 

The current process for diagnosing prostate cancer involves several steps, each of which has in-built 

uncertainties. We hope that this project will lead to more streamlined diagnoses, with fewer biopsies and the 

potential to tell the difference between aggressive and non-aggressive disease.    

At the moment, the next step for men who have had a blood test that revealed high levels of a protein called 

Prostate Specific Antigen (PSA) or an abnormal feeling prostate on rectal examination is a US guided prostate 

biopsy.  By itself, US cannot show cancerous areas in the prostate gland, so multiple biopsies are needed to 

diagnose cancer.  In addition, biopsy results can often be misleading; up to 50% of PCa cases diagnosed after 



 

 

 
 

 

biopsy may not need treatment.  On the other hand, serious tumours go undetected in the first biopsy for 35% 

of men, and 10,000 men die from prostate cancer in the UK each year, so early detection of clinically 

significant prostate cancer would likely save many lives.   

MP-MRI can detect clinically important PCa. This means that we can use the images to identify targets for 

needle biopsy by combining them with a needle-aiming device using US. This MRI/US fusion improves 

targeting and biopsy of PCa detected by MP-MRI, which may in many cases mean better treatment plans can 

be made. 

 

In this study we’ll compare the appearance of PCa on multiparametric MRI of the prostate gland, done before 

needle biopsy, with the appearance of the entire prostate gland under the microscope after it has been 

surgically removed. This way, we’ll be able to tell how good pre-biopsy MRI is in diagnosing and predicting 

aggressiveness of cancer.  

The project will also study how good advanced MRI/US fusion techniques are in helping us locate and 

accurately biopsy suspected cancerous areas within the prostate. After pre-biopsy MRI, project participants 

will either have routine needle biopsies (where 12 samples are taken) or they will have MRI/US image fusion 

guided prostate biopsy as well as the routine biopsies, so that we can test the diagnostic accuracy of image 

fusion techniques in correctly locating the prostate cancer.  

About one third of the participants will go on to have radical prostate surgery and so we will be able to map the 

MRI images with the appearance of the prostate the microscope very accurately. The project brings together 

an experienced multidisciplinary team of radiologists, surgeons, pathologists and medical physicists from two 

large teaching hospitals in Scotland, giving us an unrivalled opportunity to assess the effectiveness of these 

techniques. 

 

60 months 

 

We aim to answer the following questions: 

1. How reliable is pre-biopsy MP-MRI in correctly predicting the presence of aggressive PCa? 

2. Can image-fusion techniques allow us to reliably target abnormal areas seen on MP-MRI for needle 

biopsy? 

We envisage that MP-MRI information will reduce over-detection of non-aggressive PCa and reduce the 

number of unnecessary biopsies and treatments. At the same time, improving the detection of aggressive 

cancers will improve risk stratification of patients whose PCa has not spread beyond the gland and will help 

clinicians and patients decide on the most appropriate treatment. 

 

Depending on the study results, men with suspected PCa could benefit in a number of ways: 

1. Reducing the need for multiple trans-rectal US biopsies with all their complications and discomfort 

2. Detecting the aggressiveness of the cancer to help make decisions about the best treatment 

a. Minimising the risk of over-diagnosis and over-treatment of non-aggressive prostate cancer. 

b. Identifying and treating aggressive cancers much earlier on, potentially reducing the number of 

deaths from prostate cancer. 



 

 

 
 

 

The project aims to reduce unnecessary biopsies and treatment in men suspected of or diagnosed with 

prostate cancer. 

 


