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Introduction & Objectives: The role of imaging in prostate cancer diagnosis is progressing at a rapid pace. Multiparametric Magnetic Resonance

Imaging (mpMRI) has established itself as the gold-standard in disease detection and localisation. Positron Emission Tomography/Computed

Tomography (PET/CT), designed to target Prostate Specific Membrane Antigen (PSMA) over-expressed by prostate cancer cells, has now entered

the clinical realm of staging and restaging. PSMA PET/MRI is a novel hybrid imaging technique combining the strengths of each of the two

modalities, and has shown initial promise in disease localisation and staging. Aims:

1. To assess the diagnostic accuracy of 68Ga-PSMA PET/MRI in the detection and localisation of primary prostate cancer, as compared to mpMRI

and 68Ga-PSMA PET/CT, using prostatectomy specimens as gold-standard reference

2. To determine if 68Ga-PSMA PET/MRI radiotracer uptake values correlate with disease severity.

Materials & Methods: Patients with biopsy proven intermediate to high risk primary prostate cancer received 68Ga-PSMA PET/CT as part of

standard clinical care for disease staging, followed by 68Ga-PSMA PET/MRI later the same day. Whole-mount histopathological analysis was

performed on radical prostatectomy specimens, allowing for precise lesion localisation on a custom made 12-sector prostate map. ‘Positive’ lesions

were defined as Grade Group 2 and above. mpMRI, 68Ga-PSMA PET/CT and 68Ga-PSMA PET/MRI results were also plotted onto the same map,

and using histopathology as gold-standard reference, 2x2 contingency tables were created for each modality. PET/MRI tracer uptake values, in the

form of Maximum Standardised Uptake Values (SUVmax) were compared to disease grade.

Results: 20 participants underwent each imaging modality and radical prostatectomy, yielding 240 sectors for analysis. Histopathology revealed

significant disease in all participants, with a total of 103 positive sectors. PET/MRI performed best at correctly identifying disease, with a sensitivity

of 60.2%, compared to 53.4% and 43.7% of mpMRI and PET/CT respectively. Specificity was similar across all modalities; 94.9%, 94.2% and

93.4% of mpMRI, PET/CT and PET/MRI respectively). Comparison of PET/MRI SUVmax and Grade Group demonstrated a statistically significant

correlation coefficient of 0.485, indicating a ‘moderate’ positive relationship.

Conclusions: Our pilot study demonstrated that 68Ga-PSMA PET/MRI was not only feasible in a clinical setting, but demonstrated superior

diagnostic accuracy in disease localisation compared to 68Ga-PSMA PET/CT and at least equivalent accuracy to mpMRI. Additional research is

required to determine if SUVmax can be used as an objective test to predict disease severity. Therefore, PET/MRI has the potential to serve as an

all-in-one imaging modality for prostate cancer detection, localisation and staging.
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