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ROLE OF MULTIPARAMETRIC 
MAGNETIC RESONANCE 
IN THE STUDY OF THE PROSTATE   

  INTRODUCTION
Prostate cancer is the second most common cancer and 
the second leading cause of death in the male popula-
tion after lung cancer. [1]
The Gold Standard of investigation for prostate cancer 
is represented by High Field Magnetic Resonance [2] 
[3], which acquires a vast pattern of information and 
is capable of determining the malignancy of a lesion 
with very high sensitivity. Patients undergoing MRI 
investigation present with PSA elevation (> 4 ng / ml) 
resistant to specific therapy, with or without previous 
negative transrectal biopsy. The new SIU guidelines 
stipulate that RMmp should be performed before the 
biopsy.
The reference reporting system is the PI-RADS (Pros-
tate Imaging Reporting and Data System), which de-
fines how malignant a MRI finding is. In the short time 
it was published, several studies validated PI-RADS 
v2, but as expected, there were many ambiguities and 
limitations. It has therefore been updated to PI-RADS 
v2.1. [4]
The adoption of this updated version improves the as-
sessment of intra-patient injury variability and simpli-
fies the general assessment of the magnetic resonance 
prostate.

The study protocol presented here follows the most re-
cent PI-RADS v2.1 guidelines.

  MATERIALS AND METHODS
At the San Giovanni di Dio and Ruggi d’Aragona hos-
pital we use Siemens Skyra multiparametric magnetic 
resonance equipment with 3 Tesla static magnetic field, 
with 16-channel Phased-Array pelvic coil. [5]
The study protocol includes T2-weighted sequences, 
diffusion-weighted sequences for functional study 
(DWI), dynamic contrast graphics sequences (DCE-
MRI), T1-weighted sequences with large FOV.
T2-weighted imaging gives us the opportunity to out-
line the zonal anatomy and to identify, locate, and stage 
a lesion. It also allows us to evaluate the extra-prostatic 
extension and the infiltration of the seminal vesicles. 
T2 weighted images are acquired in the axial plane and 
at least in another orthogonal plane (preferably the sag-
ittal one). The FOV of our acquisitions is positioned 
orthogonally to the rectum, with coverage of the entire 
prostate and seminal vesicles. Sufficient coverage is 
obtained with 20-30 slices, 3-4 mm each and in the ab-
sence of a gap between the slices. The echo time is cho-
sen on the basis of the intrinsic transversal relaxation 
values   of the tissues, in order to maximize the contrast 
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ABSTRACT
Magnetic resonance imaging is the fastest and least invasive diagnostic method for the study of the prostate. The 
method’s multiparametricity allows the acquisition of the images highlighting different characteristics in relation to 
the different sampling sequences.
In particular, the MRI investigation plays a role in:
• risk stratification and staging of the tumor, therefore active surveillance
• detection of prostate cancer;
• localization and characterization of prostate cancer before performing a procedure (pre-biopsy, pre-surgery, or
radiation therapy);
• procedural guide (targeted biopsy guide).
The study protocol includes T2-weighted sequences on an axial and sagittal plane, diffusion-weighted sequences for 
the functional study (DWI) with high b values, contrast  dynamic sequences (DCE-MRI), T1-weighted sequences with 
a large FOV.
The study protocol here presented follows the latest PI-RADS v2.1 guidelines.
The axial scan plans are acquired according to the anatomical axis of the gland. In our protocol we add a further 
neutral T2 weighing, a sequence that will be subsequently used for the coupling of images with fusion techniques, 
such as target-biopsy.
The adoption of PI-RAADS v2.1, the most recent update of the system, improves the assessment of intra-patient injury 
variability and simplifies the general assessment of the prostate in magnetic resonance imaging.
The magnetic resonance examination thus obtained allows the correct overlap of the lesion anatomy with the ultra-
sound image TRUS acquired with the Fusion technique, used for targeted biopsy sampling.

RE
SE

AR
CH

 A
RT

IC
LE

 | T
EC

N
IC

O
 S

A
N

IT
A

RI
O



JOURNAL OF ADVANCED HEALTH CARE (ISSN 2612-1344) - 2020 - VOLUME 2 - ISSUE ONLINE

between the peripheral area (PZ) and the transition area 
(TZ) and between neoplastic and physiological tissue. 
The scanning of all sequences takes place with an ac-
quisition plane inclined according to the prostate axis, 
with the exception of the sequence on the axial plane 
in T2 weighing called NEUTRA, in which the FOV 
has an inclination of 0 to allow the correct fusion of the 
resonance and ultrasound images using Fusion tech-
nique. [6]
Normal glandular tissue appears hyperintense in T2 
weighings, and in general a lesion appears hypointense. 
Prostate cancer appears as a rounded hypointense fo-
cal lesion or with well-defined margins. Hypointensity, 
however, is not a unique sign of malignancy, in fact be-
nign pathologies such as prostatitis, atrophy, bleeding, 
scars but also post-radiation alterations can lower the 
transversal relaxation time of the tissue and simulate 
a neoplasm.
Diffusion weighted imaging (DWI) are sequences de-
signed for a functional study. Since the diffusion of wa-
ter molecules is influenced by the increase in cell den-
sity and neoangiogenesis (common characteristics of a 
neoplasm), DWI plays the role of non-invasive marker 
of tumor aggression. [7] [8
The diffusion-weighted sequences are spin-eco sin-
gles-shots eco-planar, with two different values   of b. 
b values   greater than 800s / mm ^ 2 stress the contrast 
between tissues, highlighting the signal differences of 
the water molecules. At lower b values   there is a strong 
contribution from T2 weighing, therefore the displayed 
signal intensity reflects both the diffusion of the water 
and the T2 relaxation times of the tissues.
DWI ab> 1400 s / mm ^ 2 is used to differenti-
ate prostate cancer from benign pathologies, this is 
because while prostatitis and prostatic hyperplasia 
often show an increase in signal ab = 1000, this sig-
nal is better suppressed at very high values   of b  . 
In comparison, prostate cancer, due to as its great-
er degree of restriction of diffusion, remains hy-
perintense even at very high values   of b. [9] [10] 
From the DWI acquisitions, the ADC map (apparent 

diffusion coefficient) is calculated, which defines the 
net displacement of the water molecules in a time that 
reflects the diffusion gradients applied during the DWI 
acquisition and is not affected by a partial T2 weight-
ing.
The measured ADC values   are inversely proportional 
to the intensity of the b value chosen in the DWI, there-
fore the tumor areas have a low signal intensity on the 
ADC map, in contrast to their high signal intensity on 
native DW images. [11]
T1-weighted images are acquired using spoiled gradi-
ent-echo sequences. T1 weights are used to uniquely 
highlight hemorrhages, especially those post-bioptic 
intragiandular which appear hyperintense. The evalu-
ation of local lymph node stations and bone metastases 
is also based on this weighing, with acquisition at large 
FOV because a lower spatial resolution represents an 
acceptable compromise in order to increase anatomical 
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Tab. 1 - Protocol used by our unit.

Fig. 1 - Neutral axial T2 acquisition.
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coverage and decrease acquisition time.
The sequence of acquisition with contrast medium al-
lows the evaluation of the vascularization and capillary 
permeability of a neoplasm, studying uptake and dis-
posal of the contrast medium.
The contrast medium used is the Gadovist with a den-
sity of 0.5 administered in 10 units, sufficient for the 
prostate study.
After about 20 sec. from the end of the injection we 
proceed with the VIBE acquisition, to study an early 
arterial phase by defining the wash-in of the contrast. 
A VIBE sequence is a T1-weighted spoiled Gradient 
Eco designed for volumetric studies with high tempo-
ral resolution. [12]
The total duration of the exam is approximately 21 
minutes.
The magnetic resonance examination thus obtained 

allows the correct overlap of the lesion anatomy with 
the TRUS ultrasound image used for targeted biopsy 
sampling.
For Fusion Biopsy, a V-NAV system is used, an inte-
grated system consisting of a 3D ultrasound system 
with 7.5 mHz END-FIRE probe and dedicated fusion 
software.
The advantages of the biopsy under RM-US imaging 
are many: this technique combines the best sensitiv-
ity of Resonance for the detection of significant tu-
mors with the widespread availability and ease of use 
of TRUS. It is faster than the biopsy under direct MR 
guide in the gantry, and above all it does not require the 
use of specific non-magnetic equipment; it must not 
undergo the MRI machine time, in fact the systematic 
sampling (if desired) can be easily performed during 
the same biopsy session.

Fig. 2 e 3 - Fusion of the images of the previous MRI acquisition (right) and of the ongoing biopsy procedure.
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  CONCLUSION
Magnetic resonance imaging is the fastest and least in-
vasive diagnostic method for the study of the prostate. 
The method’s multiparametricity allows the acquisi-
tion of the images highlighting different character-
istics in relation to the different sampling sequences. 
Furthermore, the acquisition of sequences of a differ-
ent nature allows the intra-patient comparison of the 

lesion, therefore a suspected neoplasm highlighted in 
T2 weighing and by the functional study in DWI can 
be further defined as  based on the characteristics high-
lighted by the dynamic study with contrast medium. 
Multiparametric Magnetic Resonance therefore repre-
sents the best method in diagnostic imaging to make 
the diagnoses of prostate cancer more accurate, thus 
improving the horizons of care for our patients.
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