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TARGET AUDIENCE: Radiologists, medical physicists developing multi-
parametric MRI techniques, oncologists caring for prostate cancer 
patients.  
PURPOSE:  Overdiagnosis and overtreatment of prostate cancer (Pca) is a 
challenging public health problem. Underestimation of the aggressiveness 
of Pca can also occur in up to 25-30% of patients due to a combination of 
sampling bias of biopsies and heterogeneity of Pca. Currently, several 
parameters including Gleason score, PSA density, number of positive 
cores and percentage of cancer in each core are included in nomograms 
to assess the risk of Pca. The accuracy of these nomograms ranges 
between 70-80%. There is a need for the development of other molecular 
and genetic biomarkers that can improve the accuracy of risk assessment 
to 90% or higher, particularly by improving the subclassification of 
individual patients in the low and intermediate risk groups. Prospective 
studies have shown that these low and intermediate risk groups can be 
safely observed with active surveillance without definitive intervention. 
Recently, genetic markers such as phosphatase and tensin homolog 
(PTEN) have consistently shown their independent prognostic impact both 
for biochemical recurrence and for clinical outcome parameters such as 
metastatic disease or mortality. PTEN deletion has been shown to confer 7 
fold increased risk of death from Pca. Additionally, multi-parametric MRI 
(Mp-MRI) is playing an increasing role in the detection, staging and 
localization of Pca. Radiogenomics is a growing field that extends the 
utility of diagnostic imaging beyond the identification of tumor and 
treatment response and into an emerging field of molecular markers and 
personalized medicine. In this pilot study, our aim was to investigate 
associations between quantitative imaging features of Mp-MRI and PTEN 
expression of Pca. 
MATERIALS AND METHODS: From 38 patients who had undergone multi-
parametric prostate MRI prior to prostatectomy, 45 peripheral-zone 
cancer foci regions of interest (ROIs) were identified based on radiologic 
and histologic correlation. Histologic sections of the identified cancer foci 
underwent immunohistochemical analysis and were scored according to 
percent of tumor positive cells expressing PTEN as: negative (0-20%), 
mixed (20-80%), or positive (80-100%). Average and 10th percentile ADC values, T2-weighted signal-intensity histogram skewness, 
and quantitative perfusion parameters were calculated using both two-compartment model and an empirical mathematical model 
(EMM). Associations between the quantitative image features and PTEN expression were analyzed with Pearson's correlation 
coefficient (r).   
RESULTS: 45 peripheral zone cancer foci regions of interest from 30 patients who had undergone multi-parametric prostate MRI 
prior to prostatectomy were included in the study. Eight cancer foci (18%) were Gleason score 6, twenty-nine (64%) were Gleason 
score 7, and 8 (18%) were Gleason score 8 or higher.  
The majority (23 of 45, 51%) of cancer foci were PTEN-positive. Eleven (24%) were PTEN-negative, and 11 (24%) were mixed.  Six of 
the 11 (64%) PTEN-negative foci had Gleason score 6 or 7.  Figure 1 demonstrates the immunohistochemical staining of tumor 
glands for PTEN expression.  
Pearson's correlation coefficient was approximately 0.25 (p < 0.1), and 0.43 (p < 0.01) between the imaging contrast uptake 
parameters α and q, respectively, and PTEN expression, and -0.25 (p < 0.1) between the skewness of T2-weighted image signal 
intensity histogram and PTEN expression.  The Pearson's correlation coefficient was 0.04 and 0.05 (p > 0.1) for the two ADC image 
features, and less than 0.05 (p > 0.1) for other perfusion-related image features and parameters. Figures 2 and 3 are examples of 
PTEN positive and negative cancer foci with contrast uptake over time. 
CONCLUSION: This preliminary study of radiogenomics of peripheral zone Pca revealed significant associations between quantitative 
DCE-MR imaging features (rate and slope of contrast uptake and a T2-weighted image feature) and PTEN expression. These findings 
warrant further investigation and validation with the aim of using Mp-MRI to provide prognostic information that can outperform 
current clinical criteria. 
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