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Abstract The role of magnetic resonance imaging (MRI)
in prostate cancer evaluation is controversial and likely
underestimated. Technological advances over the past
5 years have demonstrated that multiparametric MRI,
including diffusion-weighted imaging (DWI) and dynamic
contrast-enhanced MRI, can evaluate the actual tumor
burden of a newly diagnosed prostate cancer more
accurately than sextant biopsy protocols. Tumor risk,
defined by the D’Amico criteria, hence can be reevaluated by multiparametric MRI. As a result, there is
increasing evidence that MRI before repeat or even initial
biopsy can accurately select patients who require immediate
biopsies and those in whom biopsy could be deferred. Also,
a relationship between apparent diffusion coefficient
(ADC), calculated from DWI, and Gleason score was
found. Thus, MRI before biopsy helps to detect high-grade
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tumors to target biopsies within areas of low ADC values.
To achieve good targeting accuracy, transrectal ultrasound
(TRUS)-MRI image registration is necessary. Threedimensional deformable registration is sufficiently accurate
to match TRUS and MRI volumes with a topographic
precision of 1 mm. Real-time MRI-guided biopsy is another
technique under evaluation. Both approaches will allow for
increasing acceptance of focal therapies, should these
techniques be validated in the future.
Keywords Prostate cancer . Magnetic resonance imaging .
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Introduction
A newly diagnosed prostate cancer [1] is currently stratified
according to the risk of tumor progression after radical
treatment defined by the D’Amico criteria. These criteria
are based on the combination of prostate-specific antigen
(PSA) level and transrectal ultrasound (TRUS)–guided
biopsy findings, including the Gleason score and the
amount of cancer tissue present on a 12-core posterior
biopsy protocol (Table 1) [2]. These criteria have a good
prognostic value if high-risk adverse findings are reported
by the biopsies (high Gleason score≥7 [3•] and/or large
amount of cancer on the 12 cores); however, they perform
only moderately well in low- and intermediate-risk patients.
Intermediate-risk patients have a large variability of
progression after radical treatment, ranging from 20% to
80%, and low-risk patients have a wide range of findings at
pathological examination of radical prostatectomy (RP)
specimens ranging from a microscopic focus [4], fortuitously sampled during biopsy, to an aggressive tumor
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Table 1 The D’Amico criteria
defining low, intermediate,
and high risk of progression
after radical treatment of
prostate cancer

*<20%; ** 20%–80%;
***>80%
PSA prostate-specific antigen

Low risk*

Intermediate risk**

High risk***

PSA level≤10 ng/mL
and
Biopsy
• Gleason score<7
• No more than two adjacent
sectors positive for cancer
• Cancer volume in biopsy cores
[46•]: total length of cancer<10 mm
and<7 mm in any core; less than
one third of cores positive for cancer

PSA level 11–20 ng/mL
or
Biopsy
• Gleason score=7 (3+4)
or

PSA level>20 ng/mL
or
Biopsy
• Gleason score>7
(3+4)

undersampled by biopsies, particularly in the case of tumor
originating in the anterior part of the prostate [5•].
Since the adoption of D’Amico criteria facilitating
selection of a therapeutic option in patients with a newly
diagnosed prostate cancer, prostate magnetic resonance
imaging (MRI) has undergone several technical improvements. In addition to morphological information, mainly
used for local staging, MRI allows for an estimation of
physiological properties of tissues. Diffusion-weighted
MRI (DWI) is sensitive to restriction of diffusion of
water molecules [1], and dynamic contrast-enhanced
(DCE) MRI can help estimate tissue microvascular
properties [6]. As a result, multiparametric MRI has been
shown to be efficient to localize and detect tumor foci
within the prostate [7]. This article describes how multiparametric MRI, combining morphologic aspects, DWI,
and DCE, can be incorporated into the D’Amico classification to help optimal evaluation of a newly diagnosed
prostate cancer.
Low-Risk Tumors
In up to one third of cases, patients diagnosed with a lowrisk tumor on biopsies can have an insignificant tumor
(tumor volume<0.5 mL and Gleason score<7), which may
be managed with active surveillance or potentially with
partial prostate ablation [8]. However, these patients also
can frequently show tumors with more advanced stage and
grade at RP pathological examination [9]. Attempts of
thorough pathological mapping of the prostate have been
made with saturation transrectal and transperineal prostate
biopsies [10], which, however, still miss up to 40% of
cancer foci [11•]. As a result, multiparametric MRI
combining DWI and DCE MRI has been shown to be an
alternative to these biopsy schemes to detect the extent of
tumors [12•] and to predict, using DWI, the presence of
high Gleason grades [1] not detected by biopsies. The role
of multiparametric MRI in this group of patients is thus to
re-evaluate the tumor risk. The most popular multipara-

• Gleason score<7, with cancer
volume in biopsy cores greater
than that of low-risk group

metric MRI protocol at 1.5 or 3 T, with or without an
endorectal coil, combines a T2-weighted (T2W) sequence,
a diffusion-weighted sequence with apparent diffusion
coefficient (ADC) mapping, and a DCE sequence with a
qualitative, semiquantitative, or quantitative assessment
(Fig. 1) of dynamic parameters. A level of tumor suspicion
is assigned with each sequence to each octant or sextant and
is scored on a three-point (0: low or no risk; 1: intermediate
risk; 2: high risk) [13•] or five-point scale (0: no risk; 1:
low risk; 2: intermediate risk; 3: probable high risk; 4: high
risk) [14].
The criterion for a positive lesion on T2W imaging and
DWI is a well-circumscribed, round ellipsoid with low
signal intensity lesion. A positive lesion on DCE imaging is
the presence of focus showing early and intense enhancement and rapid washout or elevated dynamic parameters
(Figs. 1, 2, 3, and 4). Patients diagnosed with a low-risk
cancer, particularly those with a unilateral tumor, can be
evaluated by multiparametric MRI to confirm or rule out
the actual low-risk condition (Figs. 2 and 3). One study
[12•] reported that a third of these tumors showed a
bilateral tumor of significant size (stage greater than
pT2a) and/or a Gleason score above six at pathological
examination of RP specimens. In the peripheral zone (PZ),
tumor foci detection was achieved with a multiparametric
score corresponding to the sum of the individual sequence
scores. The area under the receiver operating characteristic
(ROC) curve was significantly higher than that of T2W
alone (0.90 vs 0.77; P=0.001). Sensitivity and specificity of
the three sequences combined for the detection of tumors
larger than 0.2 mL were 75% and 94%, respectively. In the
transition zone (TZ), ADC mapping performed better than
DCE-MRI and was found to improve the performance of
T2W. The area under the curve of T2W with DWI was
higher than that of T2W alone (0.91 vs 0.82; P=0.02).
Sensitivity and specificity of T2W with DWI for detection
of tumors larger than 0.2 mL were 88% and 86%,
respectively. Reports on DCE-MRI performance in the TZ
have been controversial. Some studies [15] suggested a
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Fig. 1 Dynamic contrast-enhanced MRI (DCE-MRI) a Hyposignal in
the anterior horn of the peripheral zone (arrow). b Qualitative visual
assessment of DCE-MRI. Early enhancement on DCE within an
anterior tumor (arrow). c Semi-quantitative assessment of DCE-MRI.
An ROI has been placed in the enhanced area to obtain the average
dynamic curve. A curve is then checked for three patterns: type 1 is
persistent increase, suggesting benign tissue; type 2 has a plateau-like
indeterminate behavior; and type 3 has a decline/wash-out and

malignancy is suspected. In this case, the suspicious area has a type
3 curve. d–f Quantitative assessment of DCE-MRI. Tofts [47] model
is used to evaluate d Ktrans (transfer constant) and e Kep (efflux rate),
and f the initial area under the gadolinium concentration (iAUGC)
curve for the first 60 s is calculated. Quantitative parameters are
displayed as color-coded overlays and are elevated in the anterior
suspicious area (arrow) MRI—magnetic resonance imaging; ROI—
region of interest; T2W—T2-weighted imaging

potential value of DCE in the TZ, while others did not [13•,
16]. Similarly, sensitivity of DWI for cancer detection in
the TZ may be altered because diffusion is restricted in both
cancer and stromal benign prostatic hyperplasia tissue [17].
Substantial variations of DWI performance in the TZ were
reported in literature, probably related to the absence of
standard ADC cutoff value to differentiate cancer from
benign tissue [18].
The other potential role for DWI in patients diagnosed with
a low-risk cancer is the possibility of identifying aggressive
tumor foci not detected on biopsies [19], observed in 25% to
30% of cases [20]. The ADC value was found to correlate
with the Gleason score [21, 22]. The lower the ADC, the
higher the Gleason score, because tumor cellularity increases
with the Gleason grade and, as a result, high-grade tumors
show increased restricted diffusion of water molecules
(Fig. 4). A significant difference in ADC values in lowgrade versus high-grade tumors has been found [21]. A low
baseline ADC value is a predictor for adverse findings on
repeat biopsy and time to radical treatment in patients
enrolled in an active surveillance protocol [23••]. No study

has yet defined a cutoff ADC value to predict the presence of
high Gleason grades within a tumor. However, at 1.5 T ADC
mapping with a multiple b-value sequence (b 100-200-5001000), the presence of at least 20% of Gleason grade 4 foci
could be predicted with a sensitivity and a specificity of
about 80% [Cornud et al., unpublished].
In summary, MRI findings in patients diagnosed with
low D’Amico risk tumor may be crucial for evaluation and
counseling. MRI showing no evidence of tumor in patients
with unilateral low-risk prostate cancer could represent an
additional criterion to choose minimally invasive treatment
(active surveillance or focal therapy). In contrast, patients
with visible tumor on MRI, particularly in case of a large
volume or bilateral lesion and/or showing a low ADC
value, may be candidates for repeat biopsies to confirm
tumor aggressiveness, and thus suggest a radical treatment.
Intermediate-Risk Tumors
In patients with intermediate-risk tumors, active surveillance is no longer recommended and radical treatment is the
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Fig. 2 Posterior bilateral carcinoma of the peripheral zone in a
69-year-old man initially diagnosed with a left intermediate risk
tumor. Bilateral hyposignal is observed on the T2W image
(arrows) with low ADC values (arrows). High Ktrans (vascular

permeability) and Kep values are also seen; however, AUGC is not
considerably elevated (arrows) ADC—apparent diffusion coefficient; AUGC—area under the gadolinium concentration; T2W—
T2-weighted

most often offered therapeutic option. Focal therapy would
only be considered in patients with the moderate interme-

diate risk, as it has been proposed for brachytherapy [24].
Thus, for these patients, local staging remains crucial and

Fig. 3 Anterior cancer originating in the transition zone. Homogenous and anteriorly located TZ hyposignal on T2W (arrow), with low
ADC value and high values of dynamic parameters (Ktrans, iAUGC
and Kep).Confirmed large TZ cancer on the prostatectomy specimen

(arrows) ADC—apparent diffusion coefficient; iAUGC—initial area
under the gadolinium concentration; T2W— T2-weighted imaging;
TZ—transition zone

Curr Urol Rep

Fig. 4 High-grade tumor. Anterior hyposignal with the right anterior
horn of the PZ involved (arrow), with elevated Ktrans and Kep values
and moderate iAUGC, in a patient initially diagnosed with a low-risk
tumor. High grade-tumor (Gleason 7, 4+3) is suggested by a very low

ADC value (750 × 10-6 mm2/s) and subsequently histologically
confirmed ADC—apparent diffusion coefficient; DWI—diffusionweighted imaging; iAUGC—initial area under the gadolinium
concentration; PZ—peripheral zone; T2W— T2-weighted imaging

multiparametric MRI has been proven useful to achieve this
goal. In this clinical setting, T2W should be performed with
the highest possible spatial resolution (ie, with an integrated
endorectal and pelvic phased-array coils to detect T3a
disease) [25]. With the three common two-dimensional
planes (axial, sagittal, and coronal), recent series have
reported a sensitivity of 90% and a specificity of 80% to
100% [26, 27]. However, if only direct signs of extracapsular extension (ECE) are used (radial tumor spread
greater than 1 mm within the periprostatic fat [Fig. 5]), it is
admitted that a 90% to 95% specificity can only be
obtained at the expense of a limited sensitivity of about
40% [28–31]. Combined with multiplanar reconstruction
(MPR) and the use of direct signs only, three-dimensional
(3D) MRI showed high specificity of 96% with a 55%
sensitivity [32]. If indirect signs were included (capsular
signal obscured and/or regular bulging of prostate contour
[Fig. 6]), sensitivity increased by 29% (84%) at the expense
of a 7% decrease in specificity (89%) [33]. Thus, the
question is whether sensitivity or specificity should be
favored. When MRI shows no evidence of direct aggressiveness and active surveillance or focal therapy is being
considered, the most important goal is to not underestimate
the tumor stage. Thus, an increased MRI sensitivity may be
more important than the highest specificity, and the
presence of indirect signs of T3a stage may suggest that
radical therapy would be a better option than active

surveillance or focal therapy. Conversely, if a patient is
selected for radical treatment (surgery being an option if
extensive T3a stage disease is excluded), specificity of T3a
stage detection would be more important than sensitivity.
Tumors with indirect signs of ECE may thus be considered
confined to ensure that patients are not deprived from
curative surgical therapy.
High-Risk Tumors
Patients with high-risk tumors have an increased risk of
invasion of the seminal vesicles (T3b stage). Also, T3b
stage tumors have a high risk of nodal metastases.
Thus, these patients have a high risk of progression
after radical treatment. Surgery is seldom curative and
the most recommended treatment is a combination of
radiation therapy combined with a 3-year hormonal
deprivation. The role of MRI in these patients is to
detect extensive T3a or T3b disease and lymph node
metastases. In this setting, DCE-MRI and DWI [34] are
useful adjuncts to T2W imaging to detect seminal invasion
(Fig. 7). Lymph node staging of prostate cancer remains
disappointing. Size criteria cannot be used because many
metastatic lymph nodes in prostate cancer are small
(<8 mm). In a meta-analysis, it was found that MRI had
a limited sensitivity (30%) in the detection of lymph node
metastases [35].
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Fig. 5 Extensive T3a MRI
stage in a patient diagnosed with
an intermediate-risk tumor.
Suggested by axial T2W images
(axial, [arrow]), extracapsular
extension is confirmed the T2W
sagittal view of the multiplanar
reconstruction (sag [arrow]).
Histological confirmation
showing with radial tumor
infiltration of the periprostatic
fat over 1 mm and extending
over 3 mm on the prostate
surface on the specimen
(arrows). Surgical margins
are negative MRI—magnetic
resonance imaging;
T2W—T2-weighted

“Indeterminate” Risk: High or Raising Prostate-Specific
Antigen Level
Due to its accepted accuracy to localize prostate cancer,
multiparametric MRI may be used as a test to detect
significant tumors requiring immediate targeted biopsies
while biopsy could be deferred in case of nonsuspicious
MRI results [36••, 37•]. This proposal still is controversial
among the urological community because the clinical utility of
such a test, including its cost-effectiveness, has not been fully
validated. Thus, MRI before biopsy raises several questions.
The first is to find out whether multiparametric MRI
should be advised before a second set of biopsies in patients
with a persistent biological suspicion of prostate cancer.

Fig. 6 Limited pT3a stage with indirect signs of T3a-MRI stage.
Hyposignal of the left peripheral zone. The capsular signal is obscured
and capsular bulging is visible (arrows). At pathological examination,
capsular bulging (asterisk) is visible and tumor cells (arrows) are

Many of these men are subjected to unnecessary biopsies
because there are no common rules to efficiently sample the
prostate in a different manner, except if saturation biopsies
are performed. Hence, the prostate is still sampled in a blind
fashion in the same areas as during the first biopsy.
Unattainable areas (such as the apex and anterior portion
of the prostate) are repeatedly undersampled, if sampled at
all. Thus, results of a second negative biopsy are falsely
reassuring, and sometimes up to six series of biopsies may
be required to detect the tumor [38]. Multiparametric MRI
avoids this excess of repeated biopsies because biopsies are
then targeted to visible lesions. A study reported that 60%
of men with a previous negative biopsy were found to have
significant cancer in the anterior part of the prostate [39•].

present outside of the prostate gland with less than 1 mm of tumor
depth within the periprostatic fat (limited pT3a stage) MRI—magnetic
resonance imaging
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Fig. 7 DCE-MRI and seminal vesicle invasion a–c hypervascular
tumor visible in the right prostate base (asterisk). d–f Conspicuity of
the left SVI is much higher on the DCE-MRI than on T2W (arrow).
Tumor foci infiltrate the seminal vesicle on the radical prostatectomy

specimen (asterisk) DCE-MRI—dynamic contrast-enhanced magnetic
resonance imaging; SVI—systolic velocity integral ; T2W—T2weighted imaging

The second is to consider if MRI should be performed
before the initial biopsy. Should we thus image the organ first,
which is the rule for the rest of the body, before considering a
biopsy? By using the Prostate Imaging Reporting and Data
System (PI-RADS) classification, similar to the BI-RADS
system for the breast, and implemented in the Guidelines of
the European Society of Urogenital Radiology, a scoring
system can be established on a five-point scale according to
the likelihood of cancer. A targeted biopsy would be
performed in the high-risk group (score 4 or 5) and biopsy
would be deferred in the low-risk group (score 1 or 2). In the
equivocal group (score 3), PSA surveillance combined with
repeat MRI to update scoring or standard biopsies could be
recommended. This targeted-only biopsy strategy would be
selected for only 60% of patients with an elevated PSA and
would avoid an unnecessary diagnosis of 13% of insignificant
tumors [37•]. We found a 20% cancer detection rate in
patients with non-suspicious MRI, normal digital rectal
examination, and PSA level of 3 to 10 ng/mL. Gleason
score was 6 for 90% of those cases and the amount of tumor
on biopsies corresponded to that of insignificant tumors in
88% of cases [40]. Thus, multiparametric MRI is not
sensitive for detecting insignificant tumors. If this could be
correlated with pathological examination of RP specimens,
application of MRI could represent a very effective tool to
avoid overdiagnosis of prostate cancer.

Conversely, 80% of the patients with an MRI target have
targeted positive biopsies [37•], but also about 75% of them
have both sextant and targeted positive biopsies. However,
during targeted biopsies, we found significantly higher
number of cores with high Gleason grades and cancer
length larger than 7 mm (50% vs 30% and 50% vs 13%,
respectively; P<0.05) [40]. These findings are in accordance with those of another study reporting a 16% increase
of high-grade tumors detected by targeted biopsies [37•].
Moreover, if the growing evidence that DWI/ADC correlates with Gleason score is confirmed, multiparametric MRI
would represent an even more precise tool to detect high
Gleason grade tumors by targeting the portion of the tumor
with the lowest ADC value.
Image Registration for Targeting Biopsies
Once a target has been identified on MRI, the physician
performing the biopsy must have this information available
at the time of biopsy to match the needle tract and the target
as accurately as possible. Four solutions are possible.
&

First, a printed document can be available on the day of
the biopsy. The use of the cross-referencing tool
available on MPR of any workstation can help the
physician to localize the target area (Fig. 8). This
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Fig. 8 Visual fusion of TRUS and MRI images to guide biopsies
within the anterior horn of the peripheral zone (arrow). Same patient
as in Fig. 1. The lesion is not visible on TRUS. Gleason score 7 tumor

on targeted anterior biopsies MRI—magnetic resonance imaging;
TRUS—transrectal ultrasound

“visual” image fusion only requires the physician to be
reasonably familiar with prostate MRI. Once the target
is identified on MRI, the physician targets the same area
of interest during biopsy. Accuracy of matching
decreases as the depth of the target increases within
the prostate (ie, in case of anterior lesions, especially in
the TZ when prostate volume reaches 40 to 50 mL).
Second, the targeted biopsy is done after a rigid TRUSMRI image fusion. Most of the TRUS systems can be
equipped with a rigid image registration system. The
MRI datasets, including T2W, DWI, and DCE images
are loaded into the ultrasound software and image
fusion is then done by using a navigation system, which
allows for a dynamic image fusion between real-time
ultrasound images and preacquired MR data. The spatial
coordinates of the ultrasound image are computed by a

dedicated electromagnetic tracking device that consists of
a transmitter and a receiver placed close to the patient and
on the TRUS probe, respectively. Internal landmarks
visible on both modalities are superimposed. In some
systems, it is possible to add three points on the prostate
contour (apex, base, and posterior) on both imaging
modalities. Once the MR overlay is deemed acceptable,
the navigation system is activated and real-time TRUS
scanning and MR-guided navigation can be done,
assuming that no patient movement and no displacement
of the TRUS probe occur (Fig. 9). Although attractive,
rigid registration lacks accuracy because it does not allow
for a deformation of the prostate contour and prostate
displacement. The prostate shape on TRUS and MRI is
usually different, with or without an endorectal coil.
Images from MRI are simply superimposed onto ultra-

&

Fig. 9 Image fusion with a
navigation system. Real-time
biopsy with image fusion. Top
row Large-volume TZ cancer
(asterisk), retrospectively visible
on TRUS. Bottom row TRUS
and MRI images are
superimposed. The needle tract
(arrows), visible on TRUS, is
also visible on the superimposed
MRI image within the lesion.
Gleason score 7 prostate cancer
MRI—magnetic resonance
imaging; TRUS—transrectal
ultrasound; TZ—transition zone
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sound images and prostate contour cannot be deformed
during registration. Thus, mismatches are not infrequent
and the topographic precision of rigid registration does not
exceed 1 cm [41]. This explains why we found that
targeting biopsies with “visual” fusion or with the help of
a navigation system had similar accuracies [40].
Third, a deformable registration is used, which takes into
account the differences in prostate shapes displayed on
MRI and on 3D-TRUS system (Accuvix V10 [Samsung
Medison, Seoul, South Korea]). It is based on acquisition
of a 3D-TRUS volume and an elastic, deformable image
fusion with the MRI volume, thus providing more
accurate matching with the TRUS volume. Preacquired
T2W 3D-MRI datasets are loaded on a computer system
(Urostation, [Koelis Inc., La Tronche, France]) connected
to the ultrasound equipment. MRI prostatic contour is then
drawn semi-automatically, using the three planes of 3DMRI acquisition (Fig. 10a). A region of interest is also
drawn on any suspicious area visible on T2W images or
DWI (Fig. 10b). A reference prostatic volume is then
acquired with the 3D probe and loaded on the Urostation
where TRUS prostatic contour is semi-automatically
drawn using the three planes of the 3D acquisition,
similarly to MRI volume contouring (Fig. 10c). An
image registration algorithm embedded in the Urostation
then allows for a deformable registration of TRUS and

Fig. 10 Deformable 3D-TRUS-MRI image fusion. a Anterior
hyposignal visible within the TZ (arrow) with low ADC value, high
signal intensity on b1000 DWI, and elevated quantitative DCE
parameters (not shown). Red line indicates prostate contour drawn
on preacquired MR images. b Placement of target ROI on T2W
images displayed in the Urostation. c Following a 3D-TRUS
acquisition, the prostate contour has been drawn, as indicated by red
line. TRUS-MRI image fusion is then performed with the dedicated
algorithm. d TRUS-guided biopsy is performed after acquisition with

&

MRI volumes. The biopsy session starts and each TRUSguided biopsy is immediately followed by a 3D-TRUS
acquisition, the needle still in the prostate (Fig. 10d). The
needle track and the region of interest are displayed on
the fused volume (Fig. 10e–f), ensuring accurate targeted
biopsy. The topographic precision of this system is close
to 1 mm [41, 42•].
Fourth, biopsies can be performed during MRI acquisition within the magnet. Several centers have started to
evaluate the feasibility of this technique with encouraging results [39•, 43]. However, this approach still
remains cumbersome, time consuming, and not costeffective. MRI-guided biopsies require MR-compatible
equipment to be safe and prevent artifact, and ideally
should be used with robotic automated guidance
systems [44]. Ultimately, it may be more practical and
cost-effective to use preacquired MRI data and register
them with ultrasound images at the time of biopsy.

Conclusions
What is the future of multiparametric MRI? The first question
to be answered is “Should we image or biopsy first?” If
multiparametric MRI can accurately detect, localize, and

the 3D-TRUS probe. Blue rectangle and arrow indicate visualization
of the needle tract. e and f Green bar going through the targeted lesion
(represented by yellow circle) indicates needle tract shown on TRUS
and MRI volumes. 6-mm cancer length on this core, Gleason score 6
carcinoma 3D—three dimensional; ADC—apparent diffusion coefficient; DCE—dynamic contrast-enhanced; DWI—diffusion-weighted
imaging; MRI—magnetic resonance imaging; ROI—region of interest;
T2W—T2-weighted; TRUS—transrectal ultrasound; TZ—transition
zone

Curr Urol Rep

evaluate tumor aggressiveness, it may provide great means to
monitor potentially visible changes during follow-up in
patients with elevated or raising PSA level and no MRI target.
There is accumulating evidence that multiparametric MRI can
be used as an accurate monitoring tool for detecting prostate
cancer progression in these patients. The second question is
“How can we utilize multiparametric MRI as a therapeutic
tool?” Besides topographic and prognostic information
provided by multiparametric MRI, 3D data may be used for
more than just staging. From a surgical point of view, the
spatial information provided by MPRs can be used to perform
an optimal surgical planning to avoid positive surgical
margins [45]. Targeting tumor foci with MRI also may be
of crucial help for the development of focal therapies, such
as cryoablation, high-intensity focused ultrasound, or laser
interstitial therapy [36••]. Additional studies are needed to
further assess the value of multiparametric MRI and address
these two challenges.
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