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Abstract 

Prostate cancer (PCa) radiotherapy (RT)  is complex, and there are uncertainties 

regarding the patient's internal movements, how the patient is positioned before each 

treatment and the outlining of the target. To account for these uncertainties, the 

radiation field is expanded (extended margins to target) to ensure that the treatment 

volume receives its RT. However, larger target margins lead to increased radiation dose 

to healthy organs. In PCa RT, the treatment volume may include, for example, only the 

prostate, prostate with extra radiation dose (boost) to the dominant intraprostatic lesion 

(DIL) or prostate with lymph node (LN) irradiation.  

Movements in the RT volume were the focus of paper I. Using magnetic resonance 

imaging (MRI), the movements of the prostate and LNs were measured during the 

course of RT, and we found that LN movement is independent of the movement of the 

prostate and that the movement varies in the target volume. In clinical practice, the 

margins to the LN target can be adjusted depending on the location of the pelvis.  

In PCa, hormone therapy is often given before and during RT. Hormones alter the 

tumour expression and, consequently, the image contrast. Tumour detection after 

hormone therapy is visually challenging. To study the detectability of the DIL  in MRI, 

we investigated whether texture analysis could identify the DIL after hormone therapy 

(paper II). However, even with texture analysis, the tumour was difficult to identify. 

PCa often re-occurs in or near the DIL or in the prostate periphery close to the rectum. 

Since the rectum and prostate are in contact for some patients, RT must be adapted so 

that the side effects from the rectum are tolerable. In paper III, a spacer gel was placed 

between the rectum and prostate to achieve a better dose distribution to the PCa. We 

found that the radiation dose to the rectum was lower with a spacer, although the 

spacer was not completely stable during treatment. 
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