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Abstract

The current risk assessment tools for prostate cancer (PC) can potentially be improved by the
medical imaging modalities positron emission tomography (PET) and magnetic resonance
imaging (MRI). To move towards more precise and individual treatment strategies, assessment
of the spatial extent and characterization of the disease is needed. The first aim of the present
thesis was to investigate usefulness of PET and MRI for identifying local- and locoregional
recurrence of PC after radical surgery. Secondly, the aim was to calculate effective- and absorbed
organ doses from an injection of the radiotracer [°8Ga]PSMA-11 (PSMA). The last two aims were
to compare PSMA-PET, ["'C]Acetate (ACE)-PET and MRI in detection of intraprostatic lesions,
and to develop a method to correlate histopathology and in vivo PET/MRI data.

The performance of PET and MRI in detection of biochemical recurrent PC after radical
prostatectomy was investigate through a systematic literature review (study I). The result of this
review indicated that there are a large variety of available imaging method. Many of the included
studies used patients with high prostate-specific antigen (PSA) levels yielding high sensitivities
and specificities, not applicable to patients with lower PSA-levels. We calculated absorbed organ
doses as well as the effective dose in a cohort of six low-risk PC patients (study II). The result
showed that the effective dose for PSMA was 0.022 mSv/MBq, and we could conclude that the
radiotracer is, from a radiation dosimetry perspective, safe to inject into patients. The diagnostic
performance of detecting intraprostatic tumours using PSMA-PET, MRI and ACE-PET was
compared in a cohort of 55 intermediate and high-risk PC patients planned for radical
prostatectomy (study I'V). PSMA-PET and MRI showed similar performance in detecting lesions
with a volume >0.5 cc and ISUP grade =2, with a sensitivity of 69% and 73%, respectively while
ACE-PET had a sensitivity of 36%. Within this patient cohort, a registration procedure between
histopathology and in vivo PET/MR images was developed and implemented (study III). The
uncertainty of the co-registration process was evaluated and estimated to a median in-plane error
of 1.7 mm [interquartile rang: 1.0, 2.5]. With in vivo data correlated histopathology data, it is
possible to identify predictive markers that can be used to further improve the clinical
management of PC.
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