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Introduction: Multiparametric MRI (mpMRI) is being increasingly accepted as a promising in vivo biomarker 
of aggressive prostate cancer (PCa). Prostate Imaging–Reporting and Data System Version 2 (PI-RADS v2) 
was recently introduced as a qualitative reporting tool for clinically significant PCa that may require further 
workup and management. However, its clinical utility and accuracy in differentiating clinically significant 
(Gleason Pattern, or GP ≥ 4) from non-clinically significant/indolent (GP ≤ 3) tumors is as yet unknown. 
 
Specific aim: To determine if qualitative assessment of prostate mpMRI with PIRADS-V2 can accurately 
distinguish clinically significant PCa from non-clinically significant/indolent PCa in a large retrospective PCa 
population. 
 
Rationale and background: In spite of the magnitude of the PCa epidemic, current diagnostic tools such as 
serum prostate specific antigen (PSA), digital rectal examination and non-targeted transrectal ultrasound guided 
(TRUS) biopsy are controversial. An accurate diagnostic biomarker for early detection of clinically significant 
PCa and its differentiation from indolent disease in men with abnormal PSA screening has been recognized as a 
public health priority.  
 
Methods and materials: In this institutional review board-approved study, we retrospectively identified 213 
treatment-naive male patients with an elevated PSA (>4 ng/ml) and pathology-proven PCa, who had mpMRI at 
3T, and subsequently went to prostatectomy. Included patients had an interval of at least 6 weeks between 
diagnostic biopsy and mpMRI, and radical prostatectomy performed within 6 months of the mpMRI exam. 
Tumors were pathologically classified into two groups: low-grade (GP ≤ 3) and high-grade (GP ≥ 4).  
 
Two radiologists, blinded to the clinical and pathology data, separately reviewed the mpMRIs to determine PI-
RADS v2 scores for each individual MRI parameter (T2 weighted images, diffusion weighted images, and 
dynamic contrast enhanced images). A single PI-RADS v2 overall assessment score was also obtained. In cases 
of disagreement between readers, a third radiologist adjudicator determined a final overall assessment. A PI-
RADS v2 score of 1-3 was considered "negative” for clinically significant cancer, while a PI-RADS v2 score of 
4-5 was considered “positive”.  
 
The overall sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of PI-
RADS v2 for detecting clinically significant PCa was determined.  The effect of pathological tumor size on 
these indices was also evaluated. The percentage of clinically significant PCa cases underestimated by PI-
RADS v2, and non-clinically significant cases overestimated by PI-RADS v2, were calculated.  
 
Results:  
 

1. Patient demographics 
At prostatectomy, out of a total of 213 cases, 55 cases had GP ≤3, and 158 had GP ≥ 4. Mean age of enrolled 
patients was 58.75 years of age, with a median TNM stage of 2, and median PSA level of 5.29 ng/ml, as 
outlined in Table 1.  
 



 
Age (mean years ± SD) 58.75 ± 6.81 
Race (n, %) 
   Caucasian 
   Black 
   Hispanic 
   Other/declined to answer 

 
180, 84.5% 
19, 8.9% 
8, 3.8% 
6, 2.8% 

TNM stage (median, range) 2, 1-3 
PSA, ng/ml (median, range) 5.29, 0.5-38.7 
Table 1: Patient demographics. N=213. 
 

2. Sensitivity, Specificity, PPV and NPV of PI-RADS v2 
The sensitivity, specificity, PPV and NPV of PI-RADS v2 for assessment of all clinically significant PCa 
tumors were 86.7%, 60%, 86.2% and 61.1% respectively, as outlined below in Table 2. Tumor size was 
available in 189/213 cases. The sensitivity, specificity, PPV and NPV of PI-RADS v2 for tumors categorized by 
size ≤0.5cc and >0.5cc are also outlined in Table 2, with sensitivity, specificity, PPV and NPV of PI-RADS v2 
increasing in tumors >0.5cc. 
 

 All tumors 
(n=213) 

Tumors ≤0.5cc 
(n=94*) 

Tumors >0.5cc 
(n=95*) 

Sensitivity 
(estimate, 
n/N, 95% 
CI)  

86.70% 
137/158 
(0.8040, 09158) 

84.60% 
55/65 
(0.7352, 0.9238) 

97.62% 
(82/84) 
(0.9167, 0.9973) 

Specificity  
(estimate, 
n/N, 95% 
CI) 

60% 
33/55 
(0.4591, 0.7298) 

37.90% 
11/29 
(0.6386, 0.8469) 

63.64% 
7/11 
(0.3.75, 0.8917) 

PPV  
(estimate, 
n/N, 95% 
CI) 

86.20% 
137/159 
(0.7980, 0.9112) 
 

75.30% 
55/73 
(0.6386, 0.8469) 

95.35% 
82/86 
(0.8852, 0.9873) 

NPV  
(estimate, 
n/N, 95% 
CI) 

61.10% 
33/54 
(0.4688, 0.7408) 
 

52.40% 
11/21 
(0.2976, 0.7431) 

77.80% 
7/9 
(0.3997, 0.9737) 

Table 2: Statistical measures of performance of PI-RADS v2 in detection of clinically significant PCa. 
Clinically significant disease = GP ≥ 4; non-clinically significant PCa =GP ≤ 3. PI-RADS v2 score of 4, 5 is 
considered test positive, and PI-RADS v2 score of 1, 2, 3 is considered test negative for clinically significant 
disease. 95% CI is the binomial confidence limits using Pratt’s approximation. *Tumor volume at pathology 
was available for 189/213 cases.  
 

3. Under and over-estimation of clinically significant PCa by PI-RADS v2  



The PI-RADS v2 ratings (positive or negative scores for clinically significant PCa) and corresponding GP for 
all tumors of size ≤0.5cc and >0.5 cc are outlined in Tables 3 and 4 respectively. For tumors ≤0.5cc, the 
percentage of clinically significant cases underestimated and overestimated by PI-RADS v2 was 10.6 % (10/94) 
and 19% (18/94) respectively. For tumors >0.5cc, the percentage of clinically significant cases underestimated 
and overestimated by PI-RADS v2 was 2% (2/95) and 4.2 % (4/95) respectively.  
 

 PI-RADS v2 
1-3 

PI-RADS v2 
4-5 

Total 

Gleason 
pattern  ≤ 3 

11 18 29 

Gleason 
pattern ≥4 

10 55 65 

Total 21 73 94 

Table 3: PI-RADS v2 rating and Gleason pattern for all tumors of size ≤0.5cc (n=94). 
 
 

 PI-RADS v2 
1-3 

PI-RADS v2 
4-5 

Total 

Gleason 
pattern  ≤ 3 

7 4 11 

Gleason 
pattern ≥4 

2 82 84 

Total 9 86 95 

Table 4: PI-RADS v2 rating and Gleason grades for all tumors of size >0.5cc (n=95). 
 
Discussion: The vast majority of patients in our cohort of radical prostatectomy patients had a tumor of GP ≥ 4 
on post-surgical pathology. This is in agreement with rates in other studies (Park et al. 2016; Vos et al. 2015) 
and is likely reflective of current standards of PCa management. In this study we analyzed only histologically 
proven tumors to validate PI-RADS v2 as a means for noninvasively assessing tumor aggressiveness.  
 
PI-RADS v2 has both a high sensitivity and PPV, with a moderate specificity for detecting all clinically 
significant PCa tumors. This further increases when only tumors >0.5cc are considered. However, qualitative 
assessment of mpMRI with PI-RADS v2 can lead to over-estimation of clinically significant cancers, 
particularly when tumor is ≤0.5cc. This may possibly be a reflection of reader bias, as while our readers were 
blinded to pathology and clinical history, they were aware of the study’s inclusion criteria. Importantly, PI-
RADS v2 leads to under-estimation of only 2% of clinically significant cancers of size >0.5cc.  
 
Conclusion: PI-RADS v2 has a high sensitivity and PPV for distinguishing clinically significant PCa from non-
clinically significant/indolent PCa, especially in tumors >0.5cc. 
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