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Prostate MRI has become an increas-
ingly common adjunctive procedure in
the detection of prostate cancer. In
Germany, it is mainly used in patients
with prior negative biopsies and/or
abnormal or increasing PSA levels.
The procedure of choice is multipara-
metric MRI, a combination of high-
resolution T2-weighted (T2w) mor-
phological sequences and the
multiparametric techniques of diffu-
sion-weighted MRI (DWI), dynamic
contrast-enhanced MRI (DCE-MRI),
and proton MR spectroscopy (H-MRS)
[1, 2]. Previously, there were no uni-
form recommendations in the form
of guidelines for the implementation
and standardized communication of
findings. To improve the quality of
the procedure and reporting, a group
of experts of the European Society

of Urogenital Radiology (ESUR) has
recently published a guideline for MRI
of the prostate [3]. In addition to pro-
viding recommendations relating to
indications and minimum standards for
MR protocols, the guideline describes
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a structured reporting scheme
(PI-RADS) based on the BI-RADS classi-
fication for breast imaging. This is
based on a Likert scale with scores
ranging from 1 to 5. However, it lacks
illustration of the individual manifes-
tations and their criteria as well as
uniform instructions for aggregated
scoring of the individual submodali-
ties. This makes use of the PI-RADS
classification in daily routine difficult,
especially for radiologists who are
less experienced in prostate MRI. It is
therefore the aim of this paper to
concretize the PI-RADS model for the
detection of prostate cancer using
representative images for the relevant
scores, and to add a scoring table that
combines the aggregated multipara-
metric scores to a total PI-RADS score
according to the Likert scale. In addi-
tion, a standardized graphic prostate
reporting scheme is presented, which
enables accurate communication of
the findings to the urologist. Further-
more, the individual multiparametric
techniques are described and critically
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PI-RADS classification of T2w: peripheral glandular sections.
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IV: Severely hypo-
intense focal lesion,
round-shaped, well-
defined without extra-
capsular extension

assessed in terms of their advantages
and disadvantages.

The fundamentals of technical imple-
mentation were determined by con-
sensus. The sample images were
selected by the authors by consensus
on the basis of representative image
findings from the 3 institutions. The
scoring intervals for the aggregated
PI-RADS score were also determined by
consensus. The individual imaging
aspects were described and evaluated
with reference to current literature

by one author in each case (T2w: M.R.,
DCE-MRI: T.F., DWI: D.B., MRS: H.S.).
Furthermore, a graphic reporting
scheme that allows the findings to be
documented in terms of localization
and classification was developed,
taking into account the consensus
paper on MRI of the prostate published
in 2011 [4].

V: Hypointense mass,
round and bulging,
with capsular
involvement or seminal
vesicle invasion
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According to the German interdisci-
plinary S3 guideline for prostate
cancer, MRI of the prostate should be
performed on a high-field scanner
with a minimum field strength of

1.5 Tesla (T) using a combined endo-
rectal-body phased-array coil in order
to ensure a high signal-to-noise ratio
in the prostate region [5]. If using

3T scanners and conventional MRI in
combination with at least 2 multi-
parametric techniques, an endorectal
coil is not mandatory for the detection
and localization of prostate cancer

in our opinion. While administration
of spasmolytics such as butylscopol-
amine is helpful in order to reduce
intestinal peristalsis, we do not con-
sider it essential [6].

The high-resolution T2w turbo-spin-
echo (TSE) sequences are the basis

of MRI imaging of the prostate. T2w
imaging visualizes morphological
information of the prostate. A diag-
nostic challenge lies in the non-specific
visualization of different but morpho-
logically similar entities such as post-
inflammatory or post-biopsy scars,
atrophic changes, prostatitis, intraepi-
thelial neoplasias (PIN), or post-treat-
ment lesions [3]. The probability of
detection decreases with decreasing
size of the lesions [7].

In patients aged 50 years and older,
the transition zone is increasingly

affected by nodular changes from
benign prostatic hyperplasia (BPH),
which complicate the detection of
prostate cancer [8]. On the T2w
images, the BPH nodules show differ-
ent signal behaviors depending on
the size of the epithelial and stromal
components. While the epithelial
component shows a hyperintense and
the stromal component a hypointense
signal behavior, combinations of both
changes can also be seen. The BPH
nodules are characterized by septation
of the individual nodules, which can
be seen as a hypointense rim on the
T2w images [9]. Severely hypointense
areas are non-specifically suggestive
of prostate cancer [10]. Due to their
infiltrating growth, aggressive pros-
tate cancers in the central glandular
zone spread across the septal struc-
tures, which is referred to as ‘charcoal
sign’ [8]. Larger cancers of the central
glandular zone also have a space-
occupying component as a sign of
malignancy. Aggressive cancers tend
to have a more hypointense signal
intensity with increasing Gleason
score (=7) [11].

At least 75% of all prostate cancers
occur in the peripheral zone, where
they appear localized and, when visu-
alized by T2w imaging, predominantly
distinctly hypointense compared to
the hyperintense glandular tissue of
the peripheral zone [12]. A visible
space-occupying component or extra-
capsular extension must be inter-
preted as a reliable sign of malignancy.
Smaller cancers can be localized,

IV: Oval-shaped
anterior hypointense
lesion without
evidence of capsular
involvement, “charcoal
sign”: homogeneous
hypointense lesions
with loss of matrix +
ill-defined margins
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V: Oval-shaped or
round mass with
compression/retraction/
extension of the
anterior capsule.
Irregular, infiltrating
mass with architectural
disintegration, invasion
into adjacent structures

but have irregular borders and finger-
like processes. The cancer-specific
changes shown on T2w images must
be differentiated from the diffuse
inflammatory contrasts caused by
chronic prostatitis [13]. These can
consist of mildly to severely hypoin-
tense diffuse changes which may be
unilaterally localized, but may also
affect the periphery on both sides.

At the cicatricial stage, they consist
of streaky changes which typically
appear as triangular areas extending
from the capsule to the apical/urethral
margin. Less frequently than with
diffuse changes, granulomatous
prostatitis presents focal hypointense
areas which can mimic prostate
carcinoma. Post-biopsy hemorrhages
(generally 3-6 months following
biopsy) also appear hypointense on
T2w, but hyperintense on T1w
images. Previously biopsied areas
may appear as scarred, strand-like
hypo-intense changes on T2w
images. Special attention must be
paid to the rectoprostatic angle, since
obliteration of the angle or asym-
metry are indicative of extracapsular
carcinoma [14].

The T2-weighted TSE sequence is
acquired in the axial plane and com-
plemented by a sagittal and/or coronal
sequence. In addition to the T2w
sequences, an axial TTw sequence
should be acquired in order to visual-
ize intraprostatic bleeding from
inflammation or prior biopsies and,
using an extended field-of-view (FOV),
to detect enlarged parailiac and
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locoregional lymph nodes suggestive
of metastases. The high-resolution
T2w sequences should have an echo
time (TE) of 100 — 120 ms and a long
repetition time (TR) of 4000—8000 ms
(depending on the equipment and B,
field strength). Parallel imaging may
be used. A minimum slice thickness of
4 mm at 1.5 Tesla or 3 mm at 3 Tesla
should be used, and a minimum
in-plane resolution of 0.7 x 0.7 mm
for both field strengths.

Since the diagnostic significance

of the T2w-TSE sequences differs for
the peripheral and central glandular
zone, 2 separate schemes are recom-
mended. Each lesion is given a score
on a scale of 1 to 5. In the peripheral
zone, in particular inflammatory
lesions must be differentiated from
lesions suspicious of cancer (Fig. 1).
Lesions in the central glandular
sections must be differentiated from
clearly benign BPH nodules (Fig. 2).
In addition, the presence of extra-
capsular extension, seminal vesicle
invasion or involvement of the blad-
der neck must be documented [15].

DWI allows the visualization and
analysis of the movement (diffusion)
of water molecules in the intracellular
space. Molecular diffusion in tissue is
generally restricted by cell structures
and membranes. DWI allows the
visualization and analysis of the move-
ment (diffusion) of water molecules
and expresses it by a parameter known
as the apparent diffusion coefficient
(ADC). Molecular diffusion in tissue is
generally restricted by cell structures
and membranes. Intracellular edemas
or higher cell densities lead to a
further reduction of free molecular
movement. Such restrictions are
reflected by a reduced ADC value.
High cell densities occur, e.g., in
tumor tissue, and thus also prostate
carcinoma is characterized by reduced
ADC values [16, 17]. Intracellular
edemas or higher cell densities lead
to a further reduction of free mole-
cular movement, which is reflected by
a reduced ADC value.
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Consequently, prostate carcinoma is
also characterized by reduced ADC
values [16, 17]. In nearly all previ-
ously published studies, the ADC was
analyzed using a mono-exponential
model. As yet there have been only
few publications on bi-exponential
ADC analysis for the prostate [18, 19].
Therefore, the significance of the
bi-exponential analysis, the static
model, DTl or kurtosis [20 — 22] in
the diagnosis of prostate cancer can-
not be evaluated conclusively at this
time. To allow the widespread use

of DWI in multiparametric prostate
MRI, the method used for calculation
and analysis of the ADC should be
practical, time-efficient and, above
all, standardized. Several studies have
shown that DWI analyzed with a
mono-exponential model increases
the sensitivity and specificity of
detection of prostate cancer and
allows better differentiation from
benign hyperplasia [23-26]. The
published ADC data are, however,
inconsistent. The variations in the
ADC results are due to different field
strengths and different numbers and
magnitudes of the selected b-values
[27]. The most frequently used

upper b-values are b=500, b = 800
or b=1000 s/mm?. The guidelines
recommend an upper value of

b =800-1000 s/mm?2. The authors
prefer a value of 1000, which does,
however, not deliver sufficient results
with all gradient systems. Ina study
performed at 1.5T, the highest diag-
nostic accuracy in the detection of
prostate cancer was achieved with a
combination of T2 and DWI with

an upper b-value of b=2000 s/mm?
and using a surface coil [28]. For

3 Tesla exams, the use of an upper
b-value of 2000 s/mm? cannot
currently be recommended unequivo-
cally [26], even though a current pub-
lished study was able to demonstrate
a benefit with b= 2000 at 3 Tesla [29].

Prostate carcinomas usually show
reduced ADC values and high signal
intensity in the high-b-value image
from DWI. In addition, the ADC values
had negative correlation with the
Gleason score of peripheral zone car-
cinomas. A significant difference was
observed with tumors with a Gleason
score of 6 compared to those with a

score of 7 or 8. There was no signifi-
cant difference between tumors with a
Gleason score = 7 [30]. Other authors
also demonstrated a linear reduction
of the ADC of peripheral zone prostate
carcinoma with increasing Gleason
score and significant differences
between low-grade, intermediate and
high-grade PCa [31]. Even though
there is not an exact correspondence of
ADC thresholds and Gleason scores,
DWI is still the most important tool in
the detection of the most aggressive
lesion (index lesion).

DWI should be performed with an
echoplanar (EPI) sequence in the same
axial orientation as the T2w imaging.
The diffusion gradients should be
applied in 3 orthogonal spatial direc-
tions. As a minimum 3, ideally 5, b-val-
ues between 0 and 800 — 1000 s/mm?
should be used. Echo time should be
as short as possible (typically < 90 ms).
The sequence is prone to susceptibility
artifacts, which can lead to distortions
of the DWI images due to adjacent
bowel gas. The measurement of the
restricted diffusion in tumor tissue
using high b-values improves the

MRI diagnosis of prostate cancer.

DWI is interpreted based on the high-
b-value images (b = 800 s/mm?) and
the corresponding ADC parametric
images (Fig. 3). A score of 1 is assigned
if no focal decrease in signal intensity
can be delineated on the ADC images,
and no localized increase in signal
intensity on the DWI images. Two points
should be assigned for diffuse hyper-
intensities on the high-b-value image
of the DWI with corresponding reduc-
tion of the ADC. This includes diffuse
(e.g. triangular or linear) changes;
focal, round areas are disregarded.
Three points are assigned for unilateral
(asymmetric) diffuse signal increase
on the high-b-value image, which

is diffusely decreased on the ADC map
(no focality).

Four points are given for focal lesions
that are clearly reduced on the ADC
map, but are isointense on the high-b-
value DWI image. Focal ADC reductions
with corresponding focal signal increase
on the DWI image (b = 800 s/mm?2)
should be assigned 5 points.
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I: No reduction in
ADC compared
with normal tissue /
no increase in Sl

on = b800 images

II: Diffuse hyper-
intensity on = b800

no focal lesions:
linear, triangular or

image with low ADC,

IIl: Unilateral hyper-
intensity on = b800
image with diffuse

reduced ADC

(no focal lesions)

diffuse areas permitted

PI-RADS classification of DWI (high b-values and ADC).

For each evaluated lesion, an ADC
value should be determined by ROI
measurement and documented in the
report. This quantitative ADC analysis
depends on the magnetic field strength
and the selected b-values. ADC limits
should therefore be transferred or
applied with caution [17]. Neverthe-
less, a high ADC value of >1000

1072 mm?/s is most likely to represent
an inflammatory area or hyperplasia,
and a significantly reduced ADC value
of <600 102 mm?2/s a tumor.

DCE-MRI is a non-invasive technique
that collects information on the vascu-
larization of the prostate and the neo-
angiogenesis of prostate cancer [32].
DCE-MRI usually measures T1w signal
intensity(SI)-time(t) curves in the
prostate tissue following the weight-
adjusted administration of a gadolin-
ium-based contrast medium (CM) in a
bolus at an injection rate of 2.5 ml/s
and subsequent injection of 20 ml of
isotonic NaCl [2, 32]. For this, axial
gradient echo sequences should be
used. The temporal resolution should
be at least 10 s (better < 4 s to ade-
quately follow the contrast medium
through the tissue). To allow sufficient
assessment of the SI-t curve, the
sequence should be at least 5min. long.
Spatial resolution should be 0.7 x 0.7
mm?to 1.0 x 1.0 mm? at a slice thick-

ness of 3 mm (distance factor 0.2).
Alternatively, with 3 Tesla, isotropic
voxels with a size of (1.5 mm)3 can
be generated, and optionally addi-
tional multiplanar reconstructions.
The SI measurements enable a quali-
tative and semi-quantitative analysis
of the DCE-MRI data. The qualitative
analysis is based on the course of the
SI-t curve. For the semi-quantitative
analysis, a continuous SI-t curve is
generated from the S| plotted over
time. Based on this, the time to initial
enhancement in the prostate tissue,
the rise of the SI-t curve (wash-in),
the maximum SI, and the fall of the
SI-t curve (wash-out) is calculated
[33]. Quantitative analysis of the
DCE-MRI data by means of pharmaco-
kinetic parameters requires conver-
sion of the SI to CM concentrations
[34]. The techniques and sequences
used for this have recently been
described in detail [2, 32]. The increas-
ingly preferred pharmacokinetic
model is the two-compartment model
with the exchange constants Ktrans
(transfer constant) and ke, (rate
constant) [34].

Combined with conventional T1w
and T2w imaging, DCE-MRI can
detect and localize prostate cancer
with better accuracy than conven-
tional MRI [35 — 38], with the degree
of improvement evidently depending
on the experience of the reader.

IV: Focal area with
reduced ADC but
isointense Sl on = b800
image

V: Focal hyperintense
area/mass on = b800
image with reduced
ADC

In the qualitative analysis, prostate
cancers typically show a steeper
wash-in slope, higher peak enhance-
ment and steeper wash-out compared
to normal prostate tissue. This corre-
lates with the semiquantitative analy-
sis, where prostate carcinoma tends
to exhibit higher values of the indi-
vidual parameter values as well

[39, 40]. In the quantitative analysis,
the pharmacokinetic parameters Kt
and ke, also have higher values than
normal prostate tissue [41].

In terms of differential diagnosis,
prostatitis cannot be clearly differen-
tiated from prostate cancer [42].
Similarly, it is not possible to reliably
differentiate BPH nodules from cen-
tral gland prostate cancers. The
cause of false negative findings are
prostate cancers which do not, or not
significantly, differ from the sur-
rounding normal tissue in terms of
the degree of vascularization.

Based on current knowledge, no
reliable recommendation can be
made for assessing the aggressiveness
of prostate cancer with DCE-MRI [4].
To date, only one study has demon-
strated that low-grade prostate
cancers were characterized by a sta-
tistically significantly larger blood
volume and lower permeability than
high-grade prostate cancers [43].
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DCE-MRI-Type 1: 1 point

DCE-MRI-Type 2: 2 points

PI-RADS classification of DCE-MRI, part 1: Curve types.

DCE-MRI —

DCE-MRI - DCE-MRI -

symmetric, asymmetric, asymmetric,
non-focal: non-focal: unusual location:
+ 0 points + 1 point + 2 points

DCE-MRI-Type 3: 3 points

DCE-MRI —
asymmetric,
focal location:
+ 2 points

PI-RADS classification of DCE-MRI, part 2: Additional points for distribution patterns with curve types Il + IIl.

The SI-t curves measured by DCE-MRI
are the basis for the PI-RADS classifi-
cation, the key element being the
qualitative analysis of the curve shape
following the initial rise of the SI-t
curve (Fig. 4). In a type | curve, the

Sl gradually continues to increase
(score 1). Type Il curves are character-
ized by progressive Sl stabilization
(curve levels off) and a slight and late
decrease in Sl (score 2).

Type Il curves show immediate wash-
out after reaching peak enhancement
(score 3). A point is added in the scor-
ing system if there is a focal lesion
with a type Il or type Ill curve (Fig. 5).
Another point is added for asymmet-
ric lesions or unusually located lesions
with type Il or type Il curves [3].
Unusual locations are the anterior
parts of the transition zone and the
anterior horns of the peripheral zone.
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Symmetry and focality are assessed
based on the surrounding tissue.

In practice, it is helpful (although not
mandatory) to assess focality by
means of pharmacokinetic parameter
maps. If new lesions are identified in
the analysis of the pharmacokinetic
parameter maps, these areas can also
be assessed using the PI-RADS classifi-
cation scheme. Here it must be noted
that BPH nodules appear as focal
lesions on the parameter maps and
are characterized by type Il or type lll
curves. No classification is necessary
for lesions that can be clearly diag-
nosed as BPH nodules on the T2w
image due to their hypointense rim.

Proton magnetic resonance spectros-
copy allows the spatially resolved
measurement of the relative concen-
tration distributions of the metabo-

lites citrate, creatine and choline in
the prostate. This metabolic informa-
tion can increase the specificity of
morphological prostate MRI and help
assess individual tumor aggressive-
ness [44] and its progression over
time, e.g. following antihormonal
therapy [45] or during active surveil-
lance [46].

Three-dimensional spatially resolved
proton MR spectroscopy imaging
("H-MRSI) is generally performed using
a combination of two techniques,
namely point resolved spectroscopy
(PRESS) for volume-selective excita-
tion, and chemical shift imaging
("H-CSI) for spatial resolution with
voxel sizes of up to 0.25 cm3. "H-MRSI
is technically more complex than MR
tomographic imaging and has several
limitations in routine practice [47,
48]. Due to the high water content of
human tissue, the proton, i.e. the
nucleus of the most common hydro-



gen isotope ('H), is the in-vivo nucleus
that provides the strongest signal.
Within the prostate parenchyma, the
concentration of citrate, creatine

and choline is approx. 10,000- to
100,000-fold lower than that of water.
The signal intensity of these metabo-
lite resonances in the "H-MR spectrum
is thus reduced by the same factor,
which complicates their visualization
using this method. It is nevertheless
possible to measure the resonances
of the metabolites citrate, creatine
and choline with only low signal-to-
noise ratio. This requires a water and
fat signal suppression pulse to enable
the detection of the weak resonance
lines of the metabolites against the
background of the strong water signal
on the one hand, and to suppress
contamination of the spectra by signal
from periprostatic lipids on the other
hand. In addition, wide saturation
bands must be placed closely around
the prostate in order to suppress

the strong water and fat signals from
the surrounding tissue. Spectral
quality critically depends on the local
magnetic field homogeneity, which
must be optimized prior to the data
acquisition by automatic and possibly
additional manual shimming. The
total duration of the exam is approx.
10 — 15 min.

MRSl is evaluated by determining the
relative signal intensity ratios of the
resonance lines [choline + creatine]/
citrate (CC/C). Since the choline and
creatine resonances often cannot be
resolved due to field inhomogeneities
and consecutive line broadening, they
are combined into one line (CC). The
quality of the spectra should initially
be assessed visually on a spectral
map. For semiquantitative analysis of
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the spectra, manufacturers are offer-
ing partly interactive software. To
avoid partial volume effects, it may
be necessary to retrospectively shift
the voxel grid to adapt it to the pre-
cise anatomic localization of focal
lesions.

The MRSI procedure, including data
acquisition, evaluation and interpre-
tation of the spectra as well as docu-
mentation of the results, requires
special expertise and a considerable
amount of time (e.g. placement of
saturation pulses, possibly manual
shimming, interactive data evaluation
and interpretation including quality
assessment, visualization of results).
The quality of the MRSI result depends
not only on the physical-technical
support, but also on the particular
equipment (field strength, equipment
generation, specific equipment
properties, use of an endorectal coil)
and the individual patient-specific
examination setting (post-biopsy
hemorrhage, possibly regional metal
implants such as hip joint endopros-
thesis or postoperative metal clips).

Citrate (C) is synthesized, secreted
and stored in large quantities in nor-
mal glandular tissue of the prostate
and is therefore used as an organ
marker for healthy prostate tissue.
Creatine plays an important role in
the cells’ energy metabolism and
serves as an internal reference of
intensity. Choline refers to the sum
of choline-containing compounds,
which includes various free choline
compounds such as phosphocholine,
glycerophosphocholine, free choline,
CDP-choline, acetylcholine and
choline plasmalogen. The intensity of
the choline resonance reflects the
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extent of membrane turnover and is
significantly elevated in cancerous
tissue [49]. The spatial distribution of
relative signal intensity can be visual-
ized through parameter maps and
overlaid on the morphological T2w
image as a color-coded map. MRSI
does not provide any additional infor-
mation on the localization of the can-
cer prior to radical prostatectomy as
compared to conventional MRI [50].
Due to possible false negative results,
in particular with small cancers,
"H-MRSI also cannot be used to exclude
cancer. Neither does MRS provide
any additional information for local
T-staging compared to MRI. Rather,

it should be seen as an adjunctive
tool to MRI that can increase the
specificity in the classification of sus-
picious focal lesions, assess individual
tumor aggressiveness, and provide
progression parameters during active
surveillance or conservative manage-
ment. Compared to MRI, however,
this method is more complex, more
susceptible to artifacts and more
difficult to standardize, resulting in it
being of low practicality and accep-
tance outside specialized centers, and
thus less commonly used.

In regard to the PI-RADS classification
of the MR spectroscopy results, quali-
tative assessment of the CC/C ratio has
proven useful in clinical routine. This
involves the visual classification of
relative signal intensities of the choline
and citrate resonances based on a
5-point scale [51, 52]: Type 1: Cho is
significantly lower than citrate (<<);
type 2: Cho is elevated but still lower
than citrate (<); type 3: Cho is approx-

V Choline Citrate

V: Cho >> Citrate

IV: Cho > Citrate
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imately on the same level as citrate
(=); type 4: Cho is elevated com-
pared to citrate (>); type 5: Chois
significantly elevated compared to
citrate (>>) (Fig. 6). Quantitative
signal intensity ratios depend on the
examination technique (1.5T versus
3T, sequence parameters), the evalu-
ation program used and, in the case
of interactive evaluation, examiner-
related factors. Quantitative values
for classifying the probability of can-
cer can only be determined in spe-
cialized centers and compared within
a patient population examined and
evaluated by consensus.

Sources of false positive findings are
regions with either reduced citrate
levels (in the anterior fibromuscular
stroma and in stromal BPH nodules)
or elevated choline levels (basal near
the seminal vesicles and periurethral,
since the seminal fluid contains ele-
vated levels of glycerophosphocho-
line, as well as in prostatitis). False

Name:

Date:

PSA:

Previous Biopsies:
Previous MRI scans:

Individual Scoring

Total score PI-RADS:

negative findings can occur with
small or infiltrating carcinomas, in
particular mucous carcinomas.

Communication of findings

In analogy to the BI-RADS, the PI-RADS
system offers the advantage of a
standardized and easy communica-
tion of findings to other professional
colleagues. Every lesion should be
evaluated using a standardized graphic
prostate scheme (Fig. 7) with at least
16, better 27, sectors. For each lesion,
a point score between 1 and 5 is to
be assigned per method. This is used
to calculate the total score, which
reflects the probability of the pres-
ence of clinically relevant cancer. The
total score is then converted to the
relevant PI-RADS score, providing the
advantage that the final PI-RADS
score is independent of the number
of techniques used and can thus be
easily communicated. Since the con-
version of point scores is not explic-

base

mid

apex

PI-RADS: 1- benign; 2 — most probably benign;
3 — intermediate; 4 — probably malignant;

5 — highly suspicious of malignancy

Standardized MRI prostate reporting scheme, PI-RADS.
Parts of Fig. 7 are based on Dickinson et al. 2011 [4].
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itly explained in the ESUR guidelines,
the authors recommend using the
algorithm given in (Table 1). For rou-
tine clinical work, the authors further
recommend that a diagnosis of sus-
pected prostate cancer should be made
if the PI-RADS score is 4 (= 10 points if
3 techniques are used and = 13 points
if 4 techniques are used) or higher.

It must be stressed in this context that
the thresholds of 10 and 13 are not yet
evidence-based. A lower total score
does not mean that the probability of
prostate cancer is nil. These patients
should therefore at least remain under
clinical surveillance.

Conclusion

In summary, structured reporting of

a lesion using the parametric approach
increases the quality and diagnostic
value of prostate MRI. Therefore, appli-
cation of the PI-RADS scheme based
on the representative images provided
here is recommended for clinical rou-
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Table 1: PI-RADS score: Definition of total score and assignment
of aggregate scores according to individual modalities used.

PI-RADS classification Total score with T2, DWI, DCE | Total score with T2, DWI, DCE and MRS

most probably benign

2 probably benign 5,6
3 indeterminate 7-9
4 probably malignant 10-12
5 highly suspicious of malignancy 13-15

tine. The standardized graphic report-
ing scheme facilitates the communica-
tion with referring colleagues.
Moreover, a standardized reporting
system not only contributes to quality
assurance, but also promotes wide-
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