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dence of those significant PCa undetected in screening
trials that are even now responsible of specific mortality
and are called “escapes cancers”. The occurrence of one of
the above scenarios is overwhelming for the patients and
unpredicted for the physician. Then we addressed limita-
tions and reasons to understand why early significant
cancer may be still missed nowadays. 
These issues of multidisciplinary interest had been subdi-
vided and deepened under four main arguments: the radi-
ological point of view, biochemical and clinical point of
view, pathological point of view and focus on PI-RADS 3
lesions: transition zone (TZ) vs peripheral zone (PZ). 

Biochemical and clinical point of view
Evaluate the presence of PCa in case of men with low
PSA level is a new challenge to reduce the mortality due
to PCa and increase the detection in case of disease risk.
The National comprehensive cancer network (NCCN) (ver-
sion 2020.1) described the low level of PSA as the pres-
ence of a serum PSA < 3 ng/ml according to Beckman
standard, which cut-off is 4.0 ng/ml. This value translat-
ed to WHO is 3.0 ng/ml. Over time the international
guidelines changed dramatically based on results of
milestone studies by Thompson et al. (4). They presented
a clinical trial in which 9459 men were analysed for a
PCa Prevention Trial (PCPT): 2950 men presented a PSA
level < 4.0 ng/ml and negative DRE. All the population
received biopsy at the end study per protocol. 
The prevalence of PCa was 15.2% in the group with low
PSA level and the incidence of csPCa is summarized in
Table 1. That means that there is a csPCa also in patients
with low PSA level. To limit the number of patients to
undergo prostate biopsy other clinical evaluations need
to be considered: DRE, imaging, prostate volume, age
and genetic risk. Advantage must be balanced to proba-
bility of prostate biopsy complications (5).

Digital rectal examination and PSA
The decision to do a prostate biopsy can change after the
DRE. Based on this fact, Halpern et al. analysed the DRE
of 35,350 men and stratified the results by PSA level and
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INTRODUCTION
The present paper summarizes highlights in the field of
prostate cancer (PCa) focusing on significant types that do
not rise serum PSA, those that are undetected by imaging
or those that are unpalpable. This issue rises several
implications such as development of early PCa and limi-
tations in cancer detection using updated technologies
(1, 2). The knowledge is useful for patient and physician
information before any further invasive diagnostic proce-
dure such as biopsy or before any therapy of concurrent
benign prostatic hyperplasie (BPH) (3). The believes of
most men is that every cancer is detected if we use mag-
netic resonance given that prostatic specific antigen (PSA)
and digital rectal examination (DRE) may miss sometimes
early cancer, therefore prostate mpMR (magnetic reso-
nance) imaging is extremely required even if is not clini-
cally indicated. As examples of this we refer to two clini-
cal scenarios commonly observed in clinical practice: the
first, is T1b PCa detected after BPH surgery in patients
with in-range PSA and normal DRE, the second, the inci-
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DRE positivity (6). Overall, the incidence of clinically
significant PCa was higher in men with suspicious DRE
independently of the PSA level. Furthermore, the results
highlight that in patients with PSA level between 3-4.9
ng/ml the positivity of DRE increased the risk of clinical-
ly significant PCa from 9.2% to 15.7%; in patients with
a level between 2-2.9 from 3.5% to 6.5%; between 1-1.9
ng/ml from 1.2% to 2.3% and in patients with a PSA < 1
ng/ml from 0.2% to 0.7%. Positive DRE is correlated
with cancer even at low level of PSA.

Age and PSA
Another important aspect is the age of this men and how
the time could influence the probability of develop PCa.
In particular, a study analysed the probability of men to
develop a PCa after 25 years from the first assessment
(7). In the range from 37 to 42 years of age with a low
PSA level the risk to have a PCa metastasis after 25 years
increased with concentrations in the highest 10th of PSA
(≥ 1.3 ng/ml) and the highest quarter of PSA (≥ 0.9
ng/ml). In the range of 45 to 49 years of age the risk to
develop cancer metastasis or to die for PCa increased in
patients with a PSA level in the highest decile (≥ 1.6
ng/ml) and the highest quarter of PSA ≥ 1.1 ng/ml. 

PSA velocity
Lifelong PSA trend can help for rigorous follow-up of
young men. This evaluation is called PSA Velocity (PSAV)
and calculates how quickly PSA rises over time. The
increase in PSA is greater in patients who have a higher
risk of developing a lethal PCa (8). There is a cut-off level
of 0.35 ng/ml per year of PSAV which could individual-
ize patients with the risk of death from PCa. Men having
a PSAV above 0.35 5 to10 years before the diagnosis of
the tumor, had a relative risk of PCa death of 10.7 com-
pared to men with a lower PSAV. These results were con-
firmed extending the retrospective analysis to 15 years,
with a relative risk of 4.7. 
Moreover, Vickers et al. assessed that only 8% of men
with a PSA < 2.5 ng/ml and negative DRE had a PSAV
over 0.35 ng/ml/year and that in this population the risk
to develop a PCa was 18% while in a population with a
lower PSAV the risk was 14% (9). However, the risk of
csPCa is not high in both the two groups. These consid-
erations can help us to better evaluate and follow certain
young patients with normal PSA and negative DRE.

PSA density and mpMR
PSA Densisty (PSAD) is obtained dividing serum total PSA
value by prostate volume calculated by imaging (transrec-
tal ultrasound or mpMR) (10). Since 1990, the PSAD
enhanced the specificity of cancer detection in men with a
normal DRE and an intermediate PSA level (11). Recently,

several studies demonstrated that the combination of
PSAD and mpMRI findings allows the better risk stratifi-
cation in a cohort of biopsy-naive and previously negative
biopsy patients. Pagniez et al. increased the negative pre-
dictive value of mpMRI from 84.4% to 90.4% by using the
PSAD with a cut off of 0.15 ng/ml/cc (12).
Even in cancer active surveillance an emerging body of evi-
dence is growing. Roscigno et al. evaluated the role of PSAD
in identifying patients presenting a different risk of reclas-
sification at confirmatory or follow-up biopsy: higher
PSAD was associated with higher risk of reclassification for
all PI-RADS lesions (13). PSAD was an independent pre-
dictor of reclassification using 0.20 as cut-off. 
Furthermore, Bhat et al. showed that none of the patients
in active surveillance presented a risk of disease reclassifi-
cation in case of PI-RADS scores of 1 to 3 and PSAD 0.15
ng/mL/cc as upper limit (14). PSAD might spare some men
from the morbidity associated with a prostate biopsy and
diagnosis of low-grade prostate cancer, therefore should be
included in the flow-chart of prostate cancer diagnosis.

Low or normal PSA and mpMR
The negative predictive value (NPV) of mpMR is variable:
in literature there are many studies that report a NPV
more than 80% and others that set this value around
60% (15). The main variable to set NPV is the type of
population taken into account for the analysis. If we con-
sidered a population with a low risk of PCa the NVP is
50%, this means that a negative mpMRI in a patient
halves the risk of PCa, but a very high residual risk
remains. On the other hand, in a population with a high
risk of PCa, the mpMRI can even reach a NPV of 88%.
The patient's baseline risk must be valuated and there are
calculators used to determine the patient's risk (by exam-
ple, Prostate Cancer Risk Calculators) (16). 
Long-term NPV has been addressed in a recent study:
84% of patients with negative mpMR were free of cancer
even after 4 years of follow-up, whereas 16% developed
PCa although only 4% developed a csPCa (17).

Characterization of the familiar history and genetic 
There are men with low PSA level, negative mpMRI and
unpalpable disease with PCa (18). These men have usu-
ally familiar history of PCa and undergo premature seri-
al PSA exams, clinic visits, and rectal examination. 
The genetic tests are suggested in men with one brother
or father or two or more male relatives with one of the
following: diagnosed with PCa at age less than 60 years
(recommended), any of whom died of PCa (recom-
mended), any of whom had metastatic PCa (recom-
mend) (19). Genetic testing should be considered in men
with family history of 2 or more cancers in hereditary
breast and ovarian cancer, or Lynch syndrome in any rel-
atives on the same of the family (especially if diagnosed
at age < 50 years) (20). The BRCA2 mutation leads to a
three times greater risk of death (21).
There are many other important aspects of genetics that
have been identified over the years by numerous studies.
First, carriers of BRCA1 and mostly BRCA2 mutations are
at high risk of developing PCa. Germline mutations in the
BRCA genes, mainly in BRCA2, also have implications in
the prognosis and management of the disease, with medi-

Table 1. 
Correlation of PSA level, prostate cancer (PCa) and high grade
PCa (Gleason score ≥ 7) (from Thompson et al. 2004).

PSA level ng/ml 3.1-4 2.1-3.0 1.1-2.0 0.6-1.0 < 0.5

Men with PCa (n = 449) 26.9% 23.9% 17.0% 10.1% 6.6%

Men with high grade PCa (Gleason Score ≥ 7) (n = 67) 25% 19.1% 11.8% 10% 12.5%
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an cause-specific survival (CSS) for carriers of 2.1 years
compared with 12.4 years for non-carriers (22). 
Secondly, Lynch syndrome is a type of inherited cancer
syndrome associated with germline mutations mainly in
the MSH2 and MSH6 genes; affected individuals are at an
increased risk for colorectal cancer but also for other
associated tumors including utero and ovary, stomach
and small bowel, pancreas, ureter or renal pelvis, biliary
tract, brain and prostate. The risk of developing PCa in
this patients is twofold higher than general population
(23). Criteria of hereditary PCa from John Hopkins
University (JHU) included at least 3 first-line relatives
with PCa or cases of PCa in three generations, as well as
2 relatives with PCa < 56 years of age (24).
Approximately 8% of young PCa patients have hereditary
PCa. The recommendation of the National Comprehensive
Cancer Network (NCCN) is to use Next Generation
Sequencing to sequence the multigene panel, which
includes at least BRCA1, BRCA2, ATM, BRIP1, CHEK2,
NBN, HOXB13, MLH1, MSH2, MSH6 and PMS2 (25).
Men with age between 45-75 years with PSA < 1 ng/mL,
DRE normal or PSA 1-3 ng/ml and DRE normal are often
underestimated, this led to correctly frame the patient
who needs annual checks for PCa early detection.
However, a personalised risk-adapter strategy for early
detection PCa could be associated with an important risk
reduction of over-diagnosis and over-biopsy (26, 27).

Pathological point of view: Definition of csPCa
Although Epstein criteria have a suboptimal accuracy for
predicting significant PCa, the pathological concept of
significant prostate cancer is a lesion with volume of >
0.2 ml, a Gleason Grade ≥ 7 or extraprostatic extension
(28), The index lesion is defined as the larger and/or
containing high grade tumor (pattern 4 or 5) (29).
These values were defined assessing 185 patients who
underwent radical prostatectomy with a median of five
years follow-up in which Epstein et al. demonstrated that
none of the patients with palpable tumors clinical T2 with
a volume < 0.2 cc had extra-prostatic extension (EPE) or
biochemical recurrence (BCR) (30). However, there was a
high incidence of multifocal PCa and consequently sum-
ming the volumes of many small prostate tumors would
result in a total volume higher than 0.2 ml, although actu-
ally there is no evidence that these smaller multifocal
tumors impact on the prognosis of the index tumor (31).
In the era of cognitive guided fusion biopsies, in the last
years several studies showed that imaging driven biopsy
help to target the cancer properly increasing the grading
assessment through biopsy (32, 33). PCa is considered a
paradigm of morphologic heterogeneity and the role of
the pathologist and of biopsy technique assumes great
importance for the choice of treatment and appropriate
follow-up (26). Grade Group 1 (Gleason score 3+3 = 6),
pathologically composed of individual discrete well-
formed separated glands, is very homogeneous with an
excellent prognosis (34, 35).
In a population of 20845 men with clinically localized
PCa treated by radical prostatectomy in four different
American Hospitals, Epstein et al. did not observe distant
metastasis or cancer-specific mortality in a subgroup of
more than 6000 men with organ-confined and negative

margins with pure Gleason score 6 disease; the risk of pro-
gression in this group is approaching 0% (36). Despite
these results, we must consider that not all tumors that
“look good” from a clinical point of view (PSA < 3 ng/ml,
negative DRE, negative transrectal ultrasound, PI-RADS 3
at mpMR) are also good from the histological and molec-
ular point of view. Kamoun et al. subdivided prostate
tumors in three different genetical signatures profiled on
DNA methylation, SNP arrays and mRNA arrays.
Molecular subtype “S2” tumors, which mainly included
ISUP group 1 and 2, present with TMPRSS2-ERG fusions
with constancy in other molecular subgroups and were
also characterized by an almost total absence of mutations
in PTEN, in the phosphoinositol kinase pathway and in
p53. However a little percentage of ISUP 3 and 4 tumors
was represented also in this class (37).

Cribriform histology and intraductal carcinoma
While pure Gleason score 6 prostate cancers have an
excellent outcome in terms of progression, absence of
distant metastasis and disease-free survival, areas of crib-
riform pattern 4 histology, intraductal carcinoma and
PCa with reactive stroma are characterized by aggressive
genetic alterations and worse oncological outcomes. 
Presence of pattern 4 with cribriform histology must be
reported because its presence and its quantitative repre-
sentation (in terms of percentage) aggravate prognosis
(38). Cribriform can be confused by an inexperienced
pathologist with other histotypes like glomeruloid glands,
fused glands and poorly formed glands. Hollemans et al.
distinguished cribriform type into two groups: small crib-
riform (< 12 lumina) and large cribriform (> 12 lumina):
patients with large invasive cribriform growth belong to a
more aggressive subgroup with an increased risk for bio-
chemical recurrence and metastasis (39). Intraductal carci-
noma (IDC-P) is pathologically recognized by its cribri-
form or solid growth pattern distending preexistent acini
and prostatic ducts with preservation of basal cells; in
most cases IDC-P is closed associated to presence of high
grade PCa and high volume cancers (40). Percentage of
grade 4, grade 4 cribriform pattern and the presence of
intraductal carcinoma at biopsy have an important impact
on the prognosis. The presence of intraductal growth or
invasive cribriform cancer at biopsy outperforms percent-
age Grade 4 in predicting outcome of Gleason score 3+4 =
7 PCa: in 370 men with GS 3+4 = 7 prostatic cancer was
demonstrated that invasive cribriform and/or intraductal
carcinoma are independent parameters for BCR after rad-
ical prostatectomy, while percentage of Gleason group 4 is
not. The majority of IDC-P derived from adjacent high-
grade invasive carcinoma via retrograde spreading of can-
cer cells along benign ducts and acini; a small group of
IDC-P may represent the transformation of precancerous
intraductal proliferation induced by various oncogenic
alterations (41).
The prevalence of IDC-P increased significantly from
2.1% in low-risk patient up to 56.0% in metastatic or
recurrent PCa patients (42). Interestingly, in patients
treated with androgen deprivation therapy (ADT) or
chemotherapy, IDC-P was reported in 60% of PCa indi-
cating that IDC-P may correlate with the development of
castration-resistant prostate cancer. 
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PCa with reactive stroma
Another important overview is focused on PCa with reac-
tive stroma (also called stromogenic PCa), that is, by defi-
nition, composed by at least 50% reactive stroma (stro-
ma/epithelium ratio ≥ 1). The prototypic “stromogenic” car-
cinoma is of the classic acinar subtype, with well-formed
glands surrounded by an evident amount of stroma. This
pathological feature is correlated with a worse prognosis;
in samples with high reactive stroma, metabolites and
genes linked to immune functions and extracellular matrix
remodeling are significantly upregulated (43). 

PSA - Negative prostatic tumors 
PSA has been used as serum marker for PCa screening in
the male population, but its specificity is low due to its
production by normal epithelial tissue. PSA antibody is
currently used in immunohistochemistry to determine
whether tumor masses of unknown origin can be
assigned to a prostate cancer. However, some prostatic
tumors do not express PSA in immunohistochemistry
and do not determine increases in PSA levels in the
blood (34). In poorly differentiated tumors or metastatic
foci, PSA expression might be decreased or even lost.
PCa with neuroendocrine differentiation often lost PSA
expression (44). More specific markers such as PSMA
and NKX3.1 are now available to overcome the limited
sensitivity of PSA (Figure 1) (45). Moreover, other tumor
types, although rare, such as prostatic stromal and
smooth muscle tumors, both benign and malignant, soli-
tary fibrous, neural, germ cell, hematopoietic and
melanocytic tumors, can form a palpable mass in the
prostate, without giving an increase of the serum PSA
(46). PSA screening alone is not sufficient to exclude a
prostatic tumor; a physical inspection with digital rectal
examination is highly recommended and should not be
replaced by a PSA screening alone.

The role of mpMR
According to the most recent update of the European
Urology Association Guidelines, the introduction of mpMR
in the diagnostic pathway in all patients with PSA eleva-
tion leads to significant improvement of clinically signifi-
cant PCa detection (2). The lesion detected by imaging is
then targeted by biopsies under the guide of MRI/ultra-
sound fusion technology. This increases the detection of
csPCa, lowering the detection of insignificant disease. Also
“biopsy naïve” patients have a benefit with a MR evaluation.
However, it is of outmost importance that a negative MR
does not exclude the possibility of significant PCa.
Moreover, deciding whether or not is safe to avoid a biop-
sy in a naïve patient with negative imaging should also rely
on PSAD, digital rectal evaluations, nomograms, new bio-
markers and family history (10).
The PROMIS study showed that the use of mpMRI
reduces of a 5% the detection rate of indolent cancers
lowering the need of biopsy in 27% of patients (47).
Moreover, the application of mpMR/TRUS fusion biopsy
technology increased of a 18% the rate of diagnosis of
csPCa compared to the traditional systematic biopsy.
The need of systematic biopsy is underlined by several
studies that reported a significant percentage (5% up to
16%) of csPCa missed by MR-guided biopsy.
Results found by Rouvière et al. highlighted the role of
systematic biopsy to detect csPCa in men with abnormal
PSA and negative imaging/DRE (48). They stated that the
mpMR in biopsy naïve patients can improve csPCa
detection rate using target biopsy plus concurrent sys-
tematic biopsy. Any differences in detection rate of high
grade cancers (ISUP grade ≥ 2) was observed between
targeted and systematic biopsies, but they found a sig-
nificant improvement (plus 5% up to 7%) using the
combination of both techniques (48). 

Are we ready to avoid biopsy in negative mpMR?
Yes, since the benefit is reduced in both detection of indo-
lent disease and number of men undergoing biopsy.
However, from 5% to 20% of csPCa have negative mpMR
imaging (49). 
This rate of undetected csPCa should guide the clinician
to the best tailored strategy for the single patient balanc-
ing monitoring versus early biopsy approach in terms of
morbidity of biopsy and delayed cancer diagnosis. 
In patients with PSA below the limit and normal DRE,
the mpMR is not indicated and not supported by
Guidelines (2). Therefore, based on available knowledge,
the use of mpMR as a screening tool in patients with nor-
mal PSA and negative DRE must be discouraged. The
negative predictive value (NPV) of mpMR changes signi-
ficatively in relation to the risk of PCa in a population,
where the incidence of cancer is low (normal PSA) the
diagnostic performance dropped significatively to 50%,
while in high risk is up 88%. To improve the NPV of
mpMR in men with normal PSA, other factors such as
genetic, PSAD or PSAV should be evaluated to select
those men with higher risk to have cancer (50).
A recent and very interesting study estimated the risk to
detect cancer over the time after a negative mpMR at
baseline (17). After 4 years of follow-up, they found 84%
of patients remained free of cancer and overall 16%

Figure 1. 
Hematoxylin & Eosin-stained section of a prostate cancer
bone metastasis (A) with a focal expression of PSA (B) and a
diffuse and strong expression of PSMA (C) and NKX 3.1 (D).
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developed PCa but only 4% csPCa. Although of its sev-
eral limitations (e.g. control group, highly selected cases
in referral centre), this study shows that a negative
mpMR predict a lower risk over the time to develop
csPCa: 4% (1 man every 20) compared to 8% of calcu-
lated risk for a man to be diagnosed with clinically sig-
nificant PCa throughout his lifetime.

Limits of mpMR
Despite the wide acknowledged improvements cited in
the previous paragraph and being advocate as the refer-
ence standard for prostate radiological imaging, mpMR is
not exempt from drawbacks. According to Quon et al.,
mpMR missed up to 20% of csPCa lesions or underesti-
mated its size (51). After a second-look of MR imaging,
58% of the missed lesions were not confirmed as benign
findings. In fact, this technique needs further implemen-
tations to reduce inter-observer variability and to reduce
false negative rates. 
The radiologist's experience is shown to be a key factor
in imaging interpreting and PCa recognition. A recent
study analysed the different reports of 9 radiologists on
the same mpMRI by comparing their experience (52).
Among PI-RADS 2 results, the possibility of finding clin-
ically significant PCa in the biopsy ranged from 15 to
35%. The detection of any type of PCa in PI-RADS 2
ranged from 15 to 75%. In 2018 Johnson et al. analysed
the mpMRI performed on 588 patients before radical
prostatectomy, using a 3 Tesla MRI in a single institution
with expert radiologists (48). Overall, the mpMRI detect-
ed 541 out of 1213 pathologic lesions, which represent
a sensitivity of 45%, a positive predictive value of 81%
and a false positive rate of 19%. Therefore larger (> 0.5
ml), high grade and solitary tumors were more likely to
be detected. Comparing mpMR and surgical specimens,
90% of the non-csPCa were missed, but also the 40% of
Gleason Score 3+4, the 26% of Gleason Score 4+3 and
the 22% of Gleason Score ≥ 8. 
In a recently published review, Chatterjee et al. found
that the inter-observer variability and lack of standardis-
ation in reporting radiological findings are the most
important interpretative drawbacks (53). 
They described a variety of interpretative and technical
pitfalls that influenced negatively mpMR performances:
1) different anatomic features can simulate PCa such as
the anterior fibromuscular stroma, the periprostatic
venous plexus and the pseudocapsule of the Transitional
Zone (TZ); 2) others histologic benign conditions such as
inflammation and prostatitis, could mimic PCa; 3) post-
biopsy haemorrhage, prostatic calcifications associated
with benign prostatic hyperplasia nodules in the transi-
tional zone; 4) technical artifacts or image distortion due
to endorectal coil placements and motion artefacts. 
The low-intensity T2 signal and the heterogeneity of
enhancement patterns in the peripheral zone are report-
ed to reduce the diagnostic yield of mpMR (53). 

Improvements of MR imaging: PI-RADS 2.1 
The first version of the Prostate Imaging Reporting and
Data System (PI-RADS v1) released in 2012 by the
European Society of Urogenital Radiology and then
updated to Version 2.0 in 2015 has been considered and

adopted as the reference standard tool to report and early
detect PCa. The most reported limit of this scoring sys-
tem is the inter-reader concordance ratio (moderate),
which limits the diagnostic performance of this system.
Moreover, despite technological improvements, the
study of the transition zone remains challenging if com-
pared to the peripheral zone due to the presence of
benign hyperplasia as a mimic of PCa (2). 
In 2019 the PI-RAD system was updated to version 2.1
with leading changes regarding the transition zone
mpMRI conundrum (54). The most important ones are:
1) the definition of atypical nodules in the TZ and the
downgrading to category score 1 of the completely
encapsulated nodules (encapsulated or homogeneous
circumscribed defined as PI-RADS 2 in the previous cat-
egory system); 2) the characterisation of these nodules
trough diffusion weighted imaging (DWI) features to
improve detection and localization of PI-RADS 3 areas.

Focus on PI-RADS 3 lesions in the TZ vs PZ 
MRI lesions PI-RADS 3 are termed as “equivocal” for the
presence of clinically csPCa. PI-RADS 3 represents a
“grey zone” that needs to be further investigated to solve
the issue of biopsy or not biopsy. They could be malig-
nant lesions but mostly they are benign lesions or non-
significative cancer (55). 
The PI-RADS version 2 uses a 5-point scale based on the
likelihood (probability) that a combination of mpMR
findings on T2-weighted imaging (T2W), diffusion-weight-
ed imaging (DWI), and dynamic contrast enhancement
(DCE) correlates with the presence of a clinically signifi-
cant cancer depending on cancer volume (> 0.5 ml),
location and background tissue within the prostate
gland. 
The Peripheral Zone (PZ) of the prostate has a high risk of
develop prostate cancer compared to the Transizion Zone
(TZ). Therefore, doubtful MR imaging (defined as PI-
RADS 3) has different diagnostic value taken into
account prostatic anatomical zones. This is supported by
Yang et al. who analyzed cancer detection rate in 683
patients with PI-RADS 3 lesions of the PZ and TZ (56).
They reported 37% cancer detection and 18.7% of csPCa
in the PZ, while in the TZ the overall cancer detection
was 16.4% and the rate of csPCa was 6.0%. 
Furthermore, using a PSAD greater than 0.15 and age
greater than 68 years, they calculated that 24% of biop-
sy could be omitted by losing only one csPCa, with a
sensitivity of 80% and a negative predictive value of
92.3%. They conclude that significant cancer is uncom-
mon in TZ and the active surveillance is the optimal
choice, especially among patients without risk factors
such as those with low PSAD. 
Many studies report that mpMR is very reliable as a neg-
ative predictive value, but it depends on prevalence of
disease in the population studied and the a priori risk of
developing disease. Since, PI-RADS 3 does not identify
the same risk of cancer in different prostate zones, the
predictive value of PI-RADS 3 should be considered as
low in the TZ respect to PZ.
However, the estimating of the predictive value of PI-
RADS 3 lesions has methodological bias because it do
not represent the primary endpoint of published studies,
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as Maggi et al. very recently underlined after
an extensive review (57). In 28 studies with
10.176 patients (56.5% with PCa and
40.0% with csPCa), 1,759 men with target-
ed biopsies on PI-RADS 3 lesions were
retrieved: the overall rate of csPCa detec-
tion was 36% and 18.5%. 
The combination technique (targeted and
systematic biopsy) has the better detection
rate of 37% versus the 24% of exclusive tar-
geted biopsy. There is no significantly rele-
vant difference between version 1 and ver-
sion 2 of PI-RADS in the detection of
prostate cancer (57). However, they did
not differentiate the cancer detection com-
paring prostatic zones.
Byun et al. evaluated the PI-RADS v2.1
diagnostic performances and inter-reader
agreement on the PCa detection in the TZ
comparing results with the previous ver-
sion (58). Their results demonstrated that
the last version has both higher sensitivity
and specificity for the overall detection of
PCa for category higher than 3 lesions, independently of
the prostatic zone. Furthermore, they reported a reduc-
tion of proportion of category 3 lesions, while the detec-
tion rates of csPCa at this cut-off value significantly
increased accordingly with the inter-reader agreement.
Same findings were confirmed by Wang et al. that also
suggested that PI-RADS version 2.1 improves the overall
detection rates of PCa, specifically in the TZ zone, com-
pared to v2.0 (54).
Recently, several studies evaluated the role of PSAD as
predictive variable to predict csPCa in PI-RADS 3
lesions: a cut-off 0.15 ng/ml/cc was the most significant
positive predictive value for detect csPCa. Hansen and
Ullrich et al. confirm that the choice to execute biopsies
in the group of PI-RADS 3 with PSAD > 0.15 ng/ml/cc
permit to avoid 53.4% of biopsies in this population of
patients (59, 60). Also Venderink et al. calculated that
42% patients with  PI-RADS 3 lesions and
PSAD less than 0.15 could avoid biopsy
with the loss of only 6% of cs PCa (95%
C.I. 2-15) (61). Lowering the cut-off to
0.12 they spared 26% of avoidable biopsies
without losing any csPCa (61). 
Schoots et al. reviewed the probability of
csPCa in PI-RADS 3 lesions observed in
biopsy naïve, previous negative biopsy,
and active surveillance patients: they
retrieved 21%, 16% and 17% of csPCa,
respectively (62). They focused on size of
the lesion: PI-RADS 3 lesions in both
peripheral zone (PZ) and transition zone
(TZ) greater than 10 mm should be re-clas-
sified as PI-RADS 4 according to their
results. Other than diameter, the decision
to proceed with the biopsy must include
clinical elements such as PSAD, PSAV and
previous biopsies. 
The risk of missing csPCa must be dis-
cussed with the patients and balanced

against saving biopsies (side effects) and overdiagnosing
of insignificant PCa on an individual basis. 
Van Der Sar et al. investigated retrospectively outcomes
such as window of curability and complication and costs
of clinical surveillance compared to immediate biopsy
(63). All outcomes were not influenced by both strate-
gies as well as the risk profile of the cancers appeared
similar. 
The large part of patients preferred clinical surveillance
(57%) compared to immediate biopsy (43%). Frye et al.
monitoring PI-RADS 3 lesions in active surveillance
reported a rate of progression of 20% precisely on the
area of the target lesion PI-RADS 3 compared to 29% of
overall progression (64). 
Therefore, we can assume that defer the biopsy in PI-
RADS 3 lesion in the TZ can be a safe strategy, as we sug-
gested in a flow-chart summarized in the Figures 2, 3.

Figure 2. 
Clinical pathway in biopsy naïve patient with PI-RADS 3 lesions.

Figure 3. 
Clinical pathway in biopsy negative patient with PI-RADS. 
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In conclusion the management PI-RADS 3 lesion
should be based on shared decision to immediate biop-
sy or follow-up considering the following points: 1)
estimation of prostate cancer risk based on nomograms
and risk calculators, 2) use carefully mpMR in patients
with low risk of csPCa and normal PSA, 3) MR should
be done in quality checked centers (controlled inci-
dence of PI-RADS 3 lesions and correlation between
radiological and pathological finding), 3) lower urinary
tract symptoms 4) use of PSAD, anatomical zone (TZ vs
PZ), and family history. 
All those factors should be taken into account and
patient should be involved in the final decision to per-
form a fusion prostate biopsy. 
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