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Purpose: 
To determine the ability of ADC analysis to predict Gleason score (GS) upgrading of 
tumor and extra-prostatic extension (EPE) after radical prostatectomy (RP) in 3+4=7 
prostate cancer (PCa). 
 
Methods: 
54 men with GS 3+4=7 PCa at non-targeted TRUS-guided biopsy underwent 3-Tesla 
MRI and RP between 2012-2013. Outcomes at RP included: A) upgrading to GS 4+3=7 
and B) organ confined disease (OCD). >0.5 mL tumors were contoured by a blinded GU 
radiologist by correlating ADC to RP histopathology map. Mean ADC, ADC ratio 
(normalized to peripheral zone), histogram analysis (10th, 25th and 50th centile ADC) and 
texture analysis features were compared between groups using multi-variate analysis, 
regression modeling and ROC analysis. 
 
Results: 
25.9% (14/54) patients were upgraded to GS 4+3=7 and 51.9% (28/54) patients had 
EPE after RP. There was no difference in age (p=0.38, 0.85), PSA (p=0.96, 0.95) or % 
of core biopsies with Gleason pattern 4 (p=0.56, 0.89) between groups.   
Mean ADC (mm2/sec), ADC ratio, 10th, 25th and 50th centile ADC were similar between 
GS 3+4=7 (0.94 ± 0.24, 0.58 ± 0.15, 0.77 ± 0.31, 0.94 ± 0.28 and 1.15 ± 0.24) and GS 
4+3=7 tumors (0.96 ± 0.20, 0.55 ± 0.11, 0.71 ± 0.26, 0.89 ± 0.19 and 1.11 ± 0.16), 
p>0.05. 10th centile ADC was lower in tumors with EPE (0.69 ± 0.31 versus 0.82 ± 0.28), 
p=0.02; with no difference comparing all other conventional ADC parameters, p>0.05.  
Regression models combining texture features improved prediction of GS upgrade: A) 
Kurtosis+Entropy+Skewness (AUC 0.76 [SE=0.07], p<0.001; sensitivity 71%, specificity 
73%) and B) Kurtosis+Heterogeneity+Entropy+Skewness (AUC 0.77 [SE=0.07], 
p<0.001); sensitivity 71%, specificity 78%).  
 
Conclusion: 
Amongst Gleason score 3+4=7 prostate cancers diagnosed at TRUS-guided biopsy, 
mean ADC and ADC histogram analysis is not predictive of upgrading after RP, while 
ADC texture-analysis improves accuracy. 10th centile ADC is predictive of EPE.   


