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Score 3 prostate lesions: a gray zone for PI-RADS v2 
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ABSTRACT
Prostate Imaging Reporting and Data System version 2 (PI-RADS v2) does not offer a precise guidance on 
the clinical management (biopsy or not biopsy) for PI-RADS v2 score 3 lesions. Lesion volume calculated on 
biparametric MRI (bpMRI) [T2-weighted imaging (T2WI) and diffusion-weighted imaging (DWI)] by intro-
ducing a cut-off of 0.5 mL, allows to distinguish the lesions assigned by the multiparametric MRI (mpMRI) to 
the category PI-RADS v2 score 3 in two subgroups: a) Indolent or low risk lesions with volume <0.5 mL, and b) 
Significant or high risk lesions with volume ≥0.5 mL. For mpMRI lesions assigned to PI-RADS v2 score 3, we 
suggest the following management: 1) Subgroup a (low-risk lesion): Clinical surveillance (accurate evaluation 
of age and clinical informations, periodic monitoring of prostate specific antigen value and repeated bpMRI 1 
year later); 2) Subgroup b (high-risk lesion): Targeted biopsy. The proposed management would reduce the use 
of unnecessary biopsies and increase the diagostic yield of significant prostate cancer of approximately 50% 
and 30% respectively. These approaches encourage the radiologist to adopt MRI lesion volume to improve PI-
RADS v2 and to optimize the management of PI-RADS v2 score 3 lesions.
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The imaging techniques are the procedure of 
choice in the detection of early stages of malig-
nacies and in the conclusive determination of 
equivocal nature of tumors.[1] Today, to obtain 
a definitive diagnosis in patients suspected of 
having prostate cancer (PCa), magnetic reso-
nance imaging (MRI) before biopsy may be 
considered as an additional parameter to the el-
evation of prostate-specific antigen (PSA).[2-4]

Definitive diagnosis of PCa is based on his-
tologic examination and the aim of MRI is to 
detect and localize suspicious lesions for MRI/
transrectal ultrasound (MRI/TRUS) fusion 
guided prostate biopsy by using sector map of 
the prostate gland.[5-7] The main objective is the 
improvement of the biopsy yield by targeting 
suspicious lesions and minimizing the risk of 
unnecessary diagnosis of insignificant PCa.[8-12]

PI-RADS v2: advantages and limits
Recent Prostate Imaging Reporting and Data 
System version 2 (PI-RADS v2), is worldwide 
employed to improve detection, localization, 
characterization and stratification in patients 

with suspected PCa and to communicate the 
conclusive results of the imaging modality to 
the referring clinician.[13] PI-RADS v2 allows 
an assessment of categories - ranging from 1 to 
5 for each lesion - providing clinical guidelines 
for multiparametric MRI (mpMRI). Hovewer, 
PI-RADS v2 shows some potential ambigui-
ties and gaps[14-17] that need to be overcome by 
introducing and standardizing a simplified PI-
RADS v2. 

The major limit of PI-RADS v2 is that it does 
not offer a precise guidance on the clinical 
management (biopsy or not biopsy) especially 
for PI-RADS v2 score 3 lesions (equivocal for 
clinical significant PCa). A proposal is repre-
sented by introducing biparametric MRI (bpM-
RI) [T2-weighted imaging (T2WI) and diffu-
sion-weighted imaging (DWI)] and excluding 
dynamic contrast-enhanced (DCE) sequences 
from mpMRI protocol. The advantages of 
bpMRI are to reduce costs and examination 
times (approximately 15-20 minutes) and to 
eliminate the potential risks of nephrogenic 



systemic fibrosis, kidney failure and accumulation of gadolin-
ium-based contrast agents in the brain.[18,19] This encourage its 
use in clinical practice for PCa detection both in men with and 
without prior biopsies.[20] 

Detection rate of PCa at biopsy for PI-RADS 3 lesions
MRI/TRUS guided fusion prostate biopsy has demonstrated a 
significant increase in cancer detection rate compared to stan-
dard biopsy (64% vs 18-35%).[21,22] The determination of PCa 
detection rate within PI-RADS v2 category 3 is essential to 
define its appropriate management. In previous reports, the de-
tection rate of PCa in biopsed PI-RADS 3 lesions has shown a 
significantly high variability, ranging from 5% to 26%.[23-25] PCa 
is often a solid lesion with a defined three dimensional shape. 
Consequently a major diagnostic potential of MRI lesion vol-
ume for suspicious PCa might be proposed to identify PI-RADS 
3 lesions to be biopsied.[26]

bpMRI protocol and image analysis
In our 5-year experience we used a 3T MR unit, without en-
dorectal coil, which generally produces images with higher 
signal-to-noise ratio and better spatial resolution as compared 
to 1.5 T systems. As alternative to mpMRI[19,27], bpMRI proto-
col excludes the DCE-MRI sequences and includes combined 
axial fat suppression T1W, T2W and DW MRI series. BpMRI 
minuscola seems reasonable in the clinical situation where 
prostate MRI is used as a method for risk stratification of clini-
cally significant PCa in patients with elevated PSA.[28] Accord-
ing to the criteria and lexicon of the PI-RADS v2 guidelines[13], 
in our experience, the image analysis was based at first on the 
recognition of lesion pattern on DWI (lesion hyperintense) and 
apparent diffusion coefficient (ADC) map (lesion moderately/
markedly hypointense), and after on the localization of the le-
sion on T2WI (lesion hypointense) sequences by 39 segmenta-
tion model suggested by PI-RADS v2. DWI also with inverted 
high b values, in addition to ADC images represented the pre-
dominant sequence to detect the lesion both in peripheral and 
transitional zones. 

A maximum of 4 lesions can be identified, defining the largest 
one as the “index lesion”. The “index lesion” is condidered as 
the one with the highest PI-RADS assessment category or, alter-
natively, the largest lesion (if there are more than one with the 
same category). The employment of bpMRI in clinical practice 
is limited by the lack of a standardized scoring system for the 
risk assessment of suspicious lesions. As consequence, a simpli-
fication of PI-RADS v2 scoring system adapted to bpMRI could 
be standardized, to promote its adoption for an appropriate and 
more accurate management of PCa. 

The volume of lesion on MRI distinguishes two PI-RADS 3 
subgroups 
Lesion diameter alone, detected by MRI, is not considered 
adequate to predict tumor aggressiveness.[27] The index lesion 

volume measurement by bpMRI, could represent a potential 
improvement for detection, localization and appropriate man-
agement of suspected PCa (biopsy or clinical surveillance).

Stamey et al.[29] reported that tumours <0.5 mL are unlikely 
to become clinically significant within the life span of the pa-
tient and need not be treated. Epstein et al.[30,31] validated this 
threshold, and their definition of insignificant PCa based on 
radical prostatectomy (RP) specimens is the most widely used 
definition. Similar criteria were reported by Ohori et al.[32] and 
to date, represent the most commonly used criteria to define 
insignificant PCa based on the pathologic assessment of the 
RP specimen. 

Based on previous evidence relating to the strong correlation 
between lesion volume (measured at MRI) and tumor volume 
(measured on RP specimen)[22,26,33], the cut-off value of 0.5 mL 
can be used to identify the suspicious lesions at risk of clinically 
significant cancer. 

Considering both the lesion volume calculated on T2WI and 
DWI and the cut-off value of 0.5 mL, we suggest the catego-
rization of mp-MRI lesions assigned to PI-RADS 3, in two sub-
groups: a) indolent or low-risk lesions with volume <0.5 mL, 
and b) significant or high-risk lesions with volume ≥0.5 mL.
Consequently the management of PIRADS score 3 lesion should 
be as follows:

Subgroup 3a (low-risk lesion): Clinical surveillance (accurate 
evaluation of age and clinical information, periodic monitoring 
of PSA value and repeated bpMRI 1 year later). This approach is 
validated by the fact that indolent PCa remains stable over time 
from diagnosis.[34]

Subgroup 3b (high-risk lesion): Targeted biopsy. 
Our proposed management shows that subdivision of PI-RADS 
3 lesions into the 2 subcategories would reduce the use of unnec-
essary biopsies and increase the diagnostic yield of significant 
PCa of approximately 50% and 30% respectively.

This approach encourages the radiologist to adopt bpMRI lesion 
volume and to standardize and to simplify the PI-RADS v2 im-
proving the management of PI-RADS 3 lesions.
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