https://doi.org/10.21608/z2umj.2022.150122.2600
Manuscript ID ZUM]J-2207-2600 (R1)

Zagazig University Medical Journal

www.zumj.journals.ekb.eg

Volume 29, Issue 5, September 2023

DOI 10.21608/ZUM].2022.150122.2600

ORIGINAL ARTICLE

Accuracy of T2 And DW-MRI According To PI-RADS-V2 In Discriminating
Clinically Significant Prostatic Nodule:

A Comparative Study

Rania M. Almolla, MD1*, Manal F. Eltohamy, MD1, Hazim | Tantawy MD1, EsamDesoky MD2. Esam

E. Tharwatl,

1Department of Radiodiagnosis, Faculty of Medicine, Zagazig University, Egypt.
2Department of Urosurgery, Faculty of Medicine, Zagazig University, Egypt.

Corresponding author:
Rania M. Almolla E.mail:
Ranyaalmola@gmail.com

ABSTRACT
Background: MRI is widely used now in prostatic lesions for guiding the
diagnostic sample, staging and for active surveillance. Despite the widespread use
of MRI, the variability in performing prostate MRI across practices remains
challenging. PI-RADS has increasingly become an important part of prostate
cancer diagnostics.
Methods: We aimed to compare the accuracy of using T2 and DW-MRI
separately in discriminating prostatic nodule and compare them when using total
PIRADS according to PI-RADS-v2 using mp-MRI at 1.5. A prospective study
included 120 male patients with clinically suspected prostate cancer due to raised
prostate-specific antigen (PSA) levels and/or suspicious prostatic lesion during
digital rectal examination (DRE).In each prostate lesion, PI-RADS score (from 1
- 5) was given for each prostatic nodule according to T2-WI, then according to
DWI. Finally, we reported the overall PI-RADS score of each patient according to
V2.
Results: The validity of T2WI imaging alone in diagnosis of prostate cancer was
88.5% sensitivity, 72 % specificity, 81.6% accuracy, 81.5 % predictive value of
positivity (PVP) and 81.8% predictive value of negativity (PVN). The validity of
DWI imaging was 90% sensitivity, 70% specificity, 81.6% accuracy, 80.7 % PVP
and 83.3 % PVN. Total PIRADS v2 scoring revealed an increase in
Sensitivity, Specificity, Accuracy, PVP and PVN in diagnosis of O]
prostatic focal lesions reaching 94.2 %, 76 %, 86.6%, 84.6% and
90.4 % respectively
Conclusions: T2WI and DWI have nearly similar accuracy in
discriminating benign and malignant prostatic lesions with considerable raising in
the accuracy when using total PIRAD V2 in diagnosing peripheral and
transitional zones prostatic lesions.
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INTRODUCTION

I n elderly men, prostate cancer is documented as

the 2"“most common malignancy and the most
common cause for cancer-related mortality [1- 2].
The first diagnostic tools for cancer prostate
areserum prostate-specific antigen (PSA) level
and DRE, which are insufficient and inaccurate
for risk stratification andhave suboptimal
accuracy for the early detection [3].The European
Society of Uroradiology and The American
College of Radiology introduced Prostate
Imaging—Reporting and Data System (version 1)
and its update version 2 (PI-RDAS-v2) as a new
diagnostic tools that can detect, localize and also
help in sampling the prostatic lesions [4].
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The PI-RADS-v2 is introduced to increase the
recognition and  categorization  of  risk
stratification in patients with suspected prostatic
malignancy, as well as, standardizes the diagnosis
and reporting of prostate cancer (PCa) [5]. PI-
RADS scoring system is used now in the
management of PCa, which has highlighted the
clinical application of prostate mp-MRI [6-8].

The main purpose of these PIRADS is building a
uniform technical standard for prostate multi
planner-MRI, making it simple and clear with
different reporting terms. It also generates
assessment groups that summarizes ranks of risk
probability that could help in selecting and
preparing the patients for the next line in the
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management plane and lastly enhances inter-
disciplinary communications with clinicians [6].
The purpose of our study was to assess the
accuracy of T2 & DW-RMI separately in
characterization of both benign and malignant
prostatic nodules then compare them with Total
PIRADS according to PI-RADS-v2 using mp-
MRI at 1.5 Tesla machine.

METHODS
Study population
This cohort prospective study was carried out
from April 2019 till October2021, included 120
male patients with clinically suspected prostate
cancer due to abnormally elevated prostatic-
specific antigen (PSA) blood levels and /or
patients with abnormal DRE.
Written informed consent was obtained from all
participants, the study was approved by the
research ethical committee of Faculty of
Medicine, Zagazig University (IRB No. 5306, 19-
5-2019). The study was done according to The
Code of Ethics of the World Medical Association
(Declaration of Helsinki) for studies involving
humans.
Inclusion criteria
Patients with clinically suspected malignant
prostatic lesion even due to abnormal DRE or
high serum PSA level (> 4 ng/ dl) or both were
included.
Exclusion criteria
Patients contraindicated to do MRI. Patients
refused contrast media injection. Patients with
unavailable  pathological  results.  Patients
previously proved as cancer prostate and received
palliative  (chemotherapy, radiotherapy, or
hormonal) therapy or underwent biopsy prior to
our MRI.
MR imaging technique
Multi planner-MRI was performed at a 1.5T
machine (Philips, Achiva, 16 phased array body
coil). The examination technique includes T2-
weighted FSE imaging (TR/TE = 6000/ 102 ms,
matrix = 256 x 192; FOV= 140mm:; intersection
gap= 1 mm slice thickness= 3 mm. DWI was done
at different b values (800, 1000, 1200 s/mm2), as
follows: free-breathing spin-echo EPI (TR/TE =
3000/90 ms; slice thickness < 4 mm; no gap; in-
plane dimension: less than or equal 2.5 mm phase
and frequency; FOV 24 cm. ADC maps
developed from the least and highest b value
(“50-100 s/mm2” and 800-1200 s/mm2
respectively). ADC values of the lesions were
measured by placing regions of interest (ROISs)
centrally on the lesion when occupying > 50% of
the lesion using circle shaped ROI
(r=10mm).Axial TIWI images done using a fast
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spin-echo sequence (TR/TE = 7.4/675 ms; slice
thickness 3 mm; intersection gap, 1 mm; matrix
size, 256 x 160; FOV, 140 mm; the number of
signals acquired, 2). CE-MRI T1 mp MRI were
achieved by IV injection of contrast (Dotarim, 0.5
mmol/ml) in dose of 0.1 ml/kg BW).There were
26 lesions at the PZ classified as PI-RADs 3
according to their diffusivity pattern on DWI,
only those 26 cases underwent contrast enhanced
MRI.

Image analysis

Images were analyzed by two radiologists with 5
to 10 years of experience in prostate MRI, they
were not told about the clinical findings and
pathological diagnosis.

Each lesion was assigned a score from 1 to 5
indicating the likelihood of clinically significant
cancer:

o PI-RADS 1: wvery low (clinically
significant cancer is highly unlikely to be present)
. PI-RADS 2: low (clinically significant
cancer is unlikely to be present)

. PI-RADS 3: intermediate (the presence of
clinically significant cancer is equivocal)

. PI-RADS 4: high (clinically significant
cancer is likely to be present)

. PI-RADS 5: very high (clinically
significant cancer is highly likely to be present)

. PI-RADS X: component of exam
technically inadequate or not performed

They excluded hemorrhage through reviewing
the axial TAWI. They evaluated the TZ onT2-WI
to assess the presence of  suspicious
morphological changes or benign prostatic
hyperplasia (BPH). The PZ was assessed on T2-
W1 also, to reveal the morphological feature for
each suspected lesion. For PZ lesion, DWI was
the cornerstone and any lesion with restricted
diffusion was reported (bright signal on DWI and
low signal on its corresponding ADC map). Also,
TZ-suspicious lesions were analyzed on DWI if
they were restricted or not. The binary positive or
negative contrast enhanced MRI criteria have
been clarified, considered positive if it is focal and
occurs earlier than adjacent normal prostatic
tissues and considered negative if no early or
simultaneous enhancement is noted. Each case
was reported, and PI-RADS from 1 to 5 was
scored according to DWI and according to T2-WI
separately, then the total PI-RADS score for each
case was reported (Fig 1).

Pathologic analysis

For all MRI doubtful prostatic nodules in our
study, TRUS guided biopsy were taken by 10
years expert radiologist. Ten-12 systematic core
prostate biopsies were taken. Directed biopsies are
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obtained from any area that is considered
suggestive on the basis of MRI findings using A
high frequency transrectal transducer (6.5 - 9
MHZ) with a condom cover. The use of at least
two imaging planes allows visualization of the
prostate in three dimensions permitting more
accurate localization of abnormalities and extent
of the lesion. Samples had fixed in formalin and
then underwent comprehensive histopathologic
assessment. According to biopsy results, the
grading score of each case was ranged according
to Gleason score.

Peripheral Zone
!

DWI /ADC

1 DWIADC  normal

2 DWI/ADC indistinct
hypointense

ADC - focal mild/moderate
hypointense

3 DWI — iso/mild hyper-
intense

ADC — focal .markedly
__ hypointense

4 DWI . markedly hyper-
intense

Similar to 4 but = 1.5cm
or definite extraprostatic
extension
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Statistical analysis
Analysis of data was performed by IBMSPSS
software (package version 20.0).The diagnostic
value of PI-RADS scoring system evaluated
through construction of two-by-two contingency
tables with the determinate classification of
lesions into benign or malignant by biopsy which
considered as the gold-standard in our study.
Different diagnostic indices then calculated:
sensitivity, specificity, predictive value of
positivity and predictive value of negativity.

Transitilon Zone

T2WI

PI-RADS 1 [ Nm—

Circumscribed hypointense
or heterogeneous
encapsulated nodules (BPH)

Heterogeneous signal

intensity with obscured
3 margins or lesions that do

not fall in other categories

Lenticular or noncircum-
scribed, homogeneous,
moderately hypointense
and <1.5cm

Similar to 4 but = 1.5cm
or definite extraprostatic
extension

Figure 1: PI-RADS from 1 to 5 scored according to DWI and according to T2-WI separately, then the total

PI-RADS score is calculated.

RESULTS

This study included 120 patients, their age ranged
from 45 to 80 years (their mean age = SD 65 + 8
years).After TRUS guided biopsy pathological
results; 50 samples proved to be negative
representing 41.7% of the total samples and the
other 70 lesionswere positive representing 58.3%.
According to Gleason score;the grading score of
the cases ranged from 3+3 to 4+5 (table 1).

Out of the 70 pathologically proved malignant
lesions, 60lesions(85.7%) were located in the PZ
(Fig 2) and 10lesions (14.3%) were located in the
TZ (fig 3). The remaining 50 lesions were
pathologically proved to be benign: 38 cases were
benign prostatic hypertrophy and 12 cases were
prostatitis (one case complicated with abscess fig
4). Out of the 50 benign lesion: 36 lesions (72%)
were located at the TZ (Fig 5)and 14 lesions
(28%) located at the PZ.

All 120 suspicious prostatic lesions underwent
mp-MRI and according to their signal on
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T2WIsthey were given a score on PI-RADs
V2.Forty-four lesions were considered of high
probability to be benign (score 1-2) and 38lesions
were considered of high probability to be
malignant(score 4-5). The indeterminate lesions
on T2WI were 38 lesions (score 3).
Histopathology proved that malignant lesions (70
cases) were scored according to T2 PIRADS score
as follow: 31 lesions (score4-5), 8 lesions (score
1-2) and 31 lesions (score 3)and the
pathologically proven benign lesions (50 cases)
were scored according to T2 PIRADS score as
follow: 36 lesions (score 1-2), 7 lesions score (4-
5) and 7 lesions (score 3) (Table 2).

Then all 120 suspicious prostatic lesions were
analyzed regarding their diffusivity on DWI and
given a score on PI-RADs V2.Forty four lesions
were considered probably malignant (score 4-5),
42 lesions probably benign (score 1-2)and the last
34 lesions (score 3) were considered
indeterminate according to DWI signals.
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Histopathology proved that, malignant lesions (70
cases) were scored according to DWI-PIRADS
score as follow: 39 lesions (score 4-5) and 7
lesions (score 1-2). The pathologically proven
benign lesions (50 cases) were scored according
to DWI-PIRADS score as follow: 35 lesions
(score 1-2) and 5 lesions (score 4-5). The
remaining 34 cases were indeterminate on DWIs
(score 3), and their final pathological diagnosis
was malignant in 24 lesions and benign in 10
lesions (table 2).

From the indeterminate 34 lesions according to
DWI; only 26 cases were in the PZ, so they
underwent contrast enhanced MRI, as a secondary
sequence for lesionsin PZ only according to the
PIRADs V2. Contrast enhanced MRI up graded
the PIRADS to score 4 in 20 lesions as they
showed immediate early focal enhancement. The
remaining 6 lesions with PI-RADS 3 score
revealed negative enhancement (No enhancement

Volume 29, Issue 5, September 2023
in 4 cases and simultaneous enhancement to the
rest of the prostatic gland in 2 cases)so still scored
as PI-RADS 3.

In applying thetotal PI-RADS mp-MRI for the
120 suspicious prostatic lesions, 64 lesions were
probably malignant (score 4-5), and 42 lesions
were probably benign (score 1-2), whilethe
indeterminate lesion on total PI-RADs v2 score
were only 14 cases.Histopathology proved
malignant nodule in 62 lesions (scored as 4-5) and
4 lesions (scored as 1-2) While pathologically
proved benign lesions were: 2 lesions (scored 4-5)
and 38 lesions (scored 1-2). Regarding total PI-
RADS, the indeterminate 14 lesions proved
pathologically to be malignant in 4 lesions and
benign in 10 lesions, (Table 2).

The accuracy of T2WI, DWI & total PI-RADs in
differentiating benign & malignant prostatic
lesions were compared in table 3.

Table 1: Frequency distribution of the studied patients according to Gleason score.

Tumor Gleason score at TRUS biopsy No of lesions Percentage (%)
3+3 4 57 %
3+4 12 17.1%
4+3 20 28.7%
4+4 30 42.8
4+5 4 57 %
Total 70 100%

Table 2: Validity of PI-RADs T2WI, PI-RADs DWI, and total PI-RADs scoring system regarding the

histopathology

PI-RAD T2WI score Benign Malignant P value
(n=50) (n=70)

<3 (n=44) 36 8 <0.001*

3-5 (n=76) 14 62

P1-RAD DWI score Benign Malignant P value
(n=50) (n=70)

<3 (n=42) 35 7 <0.001*

3-5 (n=78) 15 63

Total PI-RAD score Benign Malignant P value
(n=50) (n=70)

<3 (n=42) 38 4 <0.001*

3-5 (n=78) 12 66

Table 3: Summary of the validity of T2WI, DWI & total PI-RADs in discriminating benign & malignant
prostatic lesions.

Variables T2 PI-RADs DWI PI-RADs Total PI-RADs
Sensitivity 88.5% 90% 94.2%
Specificity 72% 70% 76%
Accuracy 81.6% 81.6% 86.6%

PVP 81.5% 80.7% 84.6%
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PVN 81.8% 83.3% 90.4%

[N N
Figure 1: Gleason score 4 + 4 prostatic adenocarcinoma. A- Axial T2WI shows well-defined homogeneous
hypointense mass > 15 mm seen in the RT posterolateral PZ of the prostate. B- Axial DWI(b=1200s%/mm)
shows focal hyperintense mass more than 15mm.C- Axial corresponding ADC map shows diffusion
restriction with ADC value (0.59 x 10-3 mm2/s).
(Total PI-RADS score was 5).
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Figure 2: Gleason score 4 + 3 prostatic adenocarcinoma. A- Axial T2WI shows well-defined homogeneous
hypointense mass > 15 mm seen in the TZ(arrow). B- Axial DWI (b=1200s?/mm)shows focal hyperintense
mass more than 15 mm. C- Axial corresponding ADC map shows restricted diffusion.

(Total PI-RADS score was 5).

Figure 3: Prostatic abscess. A-Axial T1WI shows illdefined hypointense lesion involving the RT
posterolateral peripheral zone of prostate(arrow) and extending posteriorly to the right mesorectal fat(astrix).
B-Axial T2WI shows hyperintense signal of the lesions C- Axial high b value DWI & D-Axial ADC show
central restricted diffusionwith facilitated margins. E-Contrast enhanced MRI shows marginal and
heterogenous moderate enhancement (Total PI-RADS score was?2).
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Figure 4: Benign Prostatic Hyperplasia (BPH). (A) Axial T2WI shows circumscribed heterogeneous
encapsulated nodules at the TZ . (B) Axial DWI shows isointense to mildly hyperintense signal on high b
value =1200s*mm. (C) Axial ADC map shows indistinct hypointense nodules

(Total PI-RADS score was 2)

DISCUSSION
Multiparametric  MRI (mp-MRI)is considered
now, as the imaging modality of choice for the
diagnosis of prostate cancer. In the setting of
primary diagnosis, prostate MRI is interpreted
according to the PI-RADS score [9].
Our study included 120 patients with suspicious
prostatic lesion, We aimed to compare the
accuracy of using T2 and DW-MRI separately in
discriminating prostatic nodule and compare them
when using total PIRADS according to PI-RADS-
v2 using mp-MRI at 1.5and TRUS guided biopsy
results as a gold standard.
The histopathology revealed 70 malignant
‘‘adenocarcinoma” and 50 benign lesions (38
benign prostatic hypertrophy, 12 prostatitis (one
case complicated with abscess) with mean PSA
was 53.3 + 33.3 ng/dl among 70 malignant cases&
mean PSA among 50 benign cases was 10.7 £ 7.7
ng/dl. According to the grading Gleason score of
the patients, the most common score was
4+4(42.8%) then 4+3(28.5 %).
First, we assessed the validity of T2WI imaging
in diagnosis of PC, which reached: 88.5%
sensitivity, 72 % specificity, 81.6% accuracy, 81.5
% predictive value of positivity (PVP) and 81.8%
predictive value of negativity (PVN).
The accuracy, sensitivity, specificity and PVP of
T2WI in our study were matched with those of
Kim et al: (79.4 %), (78%), (77 % ) and ( 89.4 %
) respectively [10], however, Kitajima et
al.reported higher specificity of T2 alone reaching
91.4% as they used 3T MRImachine and this is
reflect the importance of T2 sequence in diagnosis
of prostatic lesions, but less PVP at 68.2%, may
be due to sample bias as they used fewer cases
[11].
Second,we assessed the validity of DWI imaging
in diagnosis of PC, which reached: 90%
sensitivity, 81.6% accuracy, 80.7 % PVP and 83.3
% PVN. These were comparable with the results
of Kim et al which were 90.7 % , 80.5 % ,81.4%
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,80.2 % respectively but our DWI specificity
was 70% lower than that of Kim et al specificity
77.8 % [10]. The slight higher specificity reported
by Kim et al.,, may be due to using of MRI-
Ultrasound fusion biopsy for accurate targetting
of the biopsy, whoever it is not available in our
institute.

In our study the mean ADC value for malignant
pprostatic nodule was 0.59 x 103+ 0.14 x 103
mm?/s. The ADC of benign prostatic noduleswas
1.45 x 10°%+ 0.24 x 10° mm?s, which was
statistically significantly higher than that of
malignant nodules (P < 0.001).These results were
matched with Koo et al. 2013 and Meyer et
al.,2020,who revealed that; normal prostate
parenchyma and prostate cancer have a significant
difference regarding ADC values [12-13].

We found that the validity of ADC values in
diagnosis of PCwas, 92.3% specificity ,94.1 %
PVP and 92.3 % PVN in our study that was
comparable with results of Zidan and Tantawy
who reported specificity,PVP , PVN at 94.1 %,
91.7 % , 88.9 % respectively but the sensitivity of
our study (94.1%) was higher than them (84.6%)
[14]. This higher sensitivity may be due to larger
sample size in our study.

In PI-RADS V2, peripheral zone nodules scored
as PI-RADAs 3 regarding their DWI signals
underwent DCE-MRIlas a secondary sequence.
Then according to  their  pattern  of
enhancementthey were upgraded to PI-RADS 4 or
kept as PI-RADS 3. DCE-MRI in our study raised
the sensitivity and accuracy to 93.2 % and 90.4 %
respectively which were concordant with Sorial et
al [15].

Our total PIRADS scoring results using new PI-
RADs v2 scoring system revealed that Sensitivity,
Specificity, Accuracy, PVP, PVN of mp-MRI in
diagnosis of PC were: 94.2 %, 76 %, 86.6%,
84.6% and 90.4 % respectively.

Our sensitivity of total PIRAD score result was
concordant with many previous studies as; Daniel
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et al who influenced the PI-RAD score as a
reliable tool for cancer detection with a sensitivity
reached 90% [16]. Also, Alistair et al. with
sensitivity 97 %( 17), Gatti et al with sensitivity
96% [(18] as well as, El-kareem et al & Dola et
al., whom sensitivity reached92.11% & 88.04%
respectively. This reflects the importance of
PIRADS V2 in detection cancer prostate and its
applicability [19- 20].
Also our Specificity and accuracy results were
comparable with results of Han et al., 2020 who
reported that Specificity and Accuracy of PI-
RADS in diagnosis of prostatic lesions were 80.2
% and 81.8 % respectively [21] and also with
Portalez et al [22].
Our specificity result was lower than EI-Samei et
al& Dola et al. who reported 94.12%&
93.4%respectively, as they wused different
equipment; El-kareem et al used body coil
coupled to an endorectal coil and Dola et al. used
an endo-rectal coil combined with cardiac coil
[19- 20].
Considering biopsy-proven Gleason score and not
post-prostatectomy pathological grading as a gold
stander was one of our study limitations, as well
as, using the body surface coil not an endorectal
coil in examination which was not available in our
institute.
CONCLUSIONS
T2WIland DW-MRI has nearlythe same accuracy
in discriminating prostatic nodule however
applying total PI-RADs increased this accuracy
from 81.1 to 86.1%. PI-RADS V2 using T2WI
and DWI is applicable and reliable in
discriminating benign and malignant prostatic
lesions as it increases the accuracy of MRI in
diagnosis of peripheral and transitional zones
prostatic lesions.
CONFLICT OF INTEREST
None
FINANCIAL DISCLOSURE
The research is funded by the author
REFERENCES
1- Bray F, Ferlay J, Soerjomataram |, Siegel
RL, Torre LA& Jemal A.: Global Cancer
Statistics Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries
(2018). CA Cancer J Clin. Vol (68): 394-424.
2- Haider MA , Van der Kwast TH, Tanguay
J, Evans AJ, Hashmi AT, Lockwood G
& Trachtenberg J.: Combined T2-Weighted
and Diffusion-weighted MRI for localization
of prostate cancer (2007). American Journal of
Roentgenology.189: 323-8.
3- Vilanova JC, Comet J, Barcelo J, Bonet
EL, LoOpez-Bonet E, Maroto A, et al:
Peripheral zone prostate cancer in patients
with elevated PSA levels and low free-to-total

Almola, R, et al

4-

6-

8-

Volume 29, Issue 5, September 2023
PSA ratio: detection with MR imaging and
MR  spectroscopy  (2009), Radiology
253(1):135-43. doi:
10.1148/radiol.2531082049.

Barkovich EJ, Shankar PR & Westphalen
AC: A systematic review of the existing
prostate imaging reporting and data system
version 2 (PI-RADSv2) literature and subset
meta-analysis of PI-RADSv2 categories
stratified by Gleason Scores (2019). AJR Am
J Roentgenol.;212:847-54.

Barrett T (2015): What is Multiparametric-
MRI of the Prostate and Why Do We Need
1t?. Journal of Imaging and Interventional
Radiology, Vol. 1 No. 2-5.
Ahmed HM., EbeeD EA, Hamdy Am, Abd-
Elrazek AA &Abou El-Ghar M.
‘Interobserver agreement of Prostate Imaging—
Reporting and Data System (PI-RADS-v2)’,
(2021). Egyptian Journal of Radiology and
Nuclear Medicine. Egyptian Journal of
Radiology and Nuclear Medicine, 52(1). doi:
10.1186/s43055-020-00378-w.

Mir-Bashiri S, Yaqubi K, Woznicki P
&Westhoff N. Multiparametric prostate MRI
and structured reporting: benefits and
challenges in the PI-RADS era (2021).
Chinese Journal of Academic Radiology 4(1)
DOI:10.1007/s42058-021-00059-1.
Maxeiner A, Kittner B,Blobel C, Wiemer
L & Hofbauer SL: Primary magnetic
resonance imaging/ultrasonography fusion-
guided biopsy of the prostate (2018). BJU
Int. 122(2):211- 8.
d0i:10.1111/bju.14212. Epub 2018 Apr 17.
Padhani AR, Barentsz J, Villeirs G,
Rosenkrantz AB, Margolis DJ, Turkbey B,
et al.. PIRADS steering committee: the PI-
RADS multiparametric MRl and MRI-
directed biopsy pathway (2019). Radiol Soc
North Am.;292:464-74.

10- Kim SH, Choi MS, KIM MJ, Kim YH &

Cho SH:. Validation of prostate imaging
reporting and data system version 2 using an
MRI-Ultrasound fusion biopsy in prostate
cancer diagnosis (2017). American Journal of
Roentgenology,  209(4), 800-5. doi:
10.2214/AJR.16.17629.

11- Kitajima K, Kaji Y, Fukabori Y, Yoshida

KI, Suganuma N & Sugimura K: Prostate
cancer detection with 3 T MRI: comparison of
diffusion weighted imaging and dynamic
contrast-enhanced MRI in combination with
T2-weighted imaging (2010). Journal of
Magnetic Resonance Imaging: 31(3):625-31.
doi: 10.1002/jmri.22075.

12- Koo JH, Kim CK, Choi D, Park BK,

Kwon GY & Bohyun Kim B: Diffusion-
weighted magnetic resonance imaging for the
evaluation of prostate cancer: optimal B value
at 3T (2013). Korean J Radiol, 14-61.

13- Meyer H J, Wienke A. & Surov A:

1234 |Page


https://doi.org/10.21608/zumj.2022.150122.2600
https://pubmed.ncbi.nlm.nih.gov/?term=Siegel+RL&cauthor_id=30207593
https://pubmed.ncbi.nlm.nih.gov/?term=Torre+LA&cauthor_id=30207593
https://pubmed.ncbi.nlm.nih.gov/?term=Jemal+A&cauthor_id=30207593
https://pubmed.ncbi.nlm.nih.gov/?term=Evans+AJ&cauthor_id=17646457
https://pubmed.ncbi.nlm.nih.gov/?term=Hashmi+AT&cauthor_id=17646457
https://pubmed.ncbi.nlm.nih.gov/?term=Lockwood+G&cauthor_id=17646457
https://pubmed.ncbi.nlm.nih.gov/?term=Trachtenberg+J&cauthor_id=17646457
https://pubmed.ncbi.nlm.nih.gov/?term=L%C3%B3pez-Bonet+E&cauthor_id=19703854
https://pubmed.ncbi.nlm.nih.gov/?term=Maroto+A&cauthor_id=19703854
javascript:;
https://www.researchgate.net/profile/Piotr-Woznicki-2
https://www.researchgate.net/profile/Niklas-Westhoff
https://www.researchgate.net/journal/Chinese-Journal-of-Academic-Radiology-2520-8993
https://link.springer.com/article/10.1007/s42058-021-00059-1
https://pubmed.ncbi.nlm.nih.gov/?term=Maxeiner+A&cauthor_id=29569320
https://pubmed.ncbi.nlm.nih.gov/?term=Kittner+B&cauthor_id=29569320
https://pubmed.ncbi.nlm.nih.gov/?term=Blobel+C&cauthor_id=29569320
https://pubmed.ncbi.nlm.nih.gov/?term=Wiemer+L&cauthor_id=29569320
https://pubmed.ncbi.nlm.nih.gov/?term=Hofbauer+SL&cauthor_id=29569320
https://pubmed.ncbi.nlm.nih.gov/?term=Kim+YH&cauthor_id=28705064
https://pubmed.ncbi.nlm.nih.gov/?term=Cho+SH&cauthor_id=28705064
https://pubmed.ncbi.nlm.nih.gov/?term=Cho+SH&cauthor_id=28705064
https://pubmed.ncbi.nlm.nih.gov/?term=Yoshida+K&cauthor_id=20187206
https://pubmed.ncbi.nlm.nih.gov/?term=Suganuma+N&cauthor_id=20187206
https://pubmed.ncbi.nlm.nih.gov/?term=Sugimura+K&cauthor_id=20187206
https://pubmed.ncbi.nlm.nih.gov/?term=Park%20BK%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kwon%20GY%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kwon%20GY%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kim%20B%5BAuthor%5D

https://doi.org/10.21608/z2umj.2022.150122.2600

Discrimination between clinical significant
and insignificant prostate cancer with apparent
diffusion coefficient - A systematic review
and meta analysis (2020). BMC Cancer, 20(1),
1-11. doi: 10.1186/s12885-020-06942-x.

14- Zidan S. & Tantawy HI: Prostate
carcinoma: Accuracy of diagnosis and
differentiation with Dynamic  Contrast-
Enhanced MRI and Diffusion Weighted
Imaging’ (2015), Egyptian Journal of
Radiology and Nuclear Medicine, 46(4),
1193-203. doi: 10.1016/j.ejrnm.2015.06.021.

15- Sorial AG, Kamel OF & Ismail MG: Role
of ADC Map MR Imaging in Prediction of
Local Aggressiveness of Prostate Cancer
(2018). The Egyptian Journal of Hospital
Medicine; Vol. 71 (2), 2490-7.

16- Margolis DJA: Multiparametric MRI for
localizied prostate cancer: lesion detection and
staging (Review article) (2014). BioMed Res
Int;11:684-127.

17- Alistair DR, Manik SC, Rick P, Wolfe K,
Liyanage SH & Acher PL: Diagnostic
accuracy of magnetic resonance imaging
(MRI) prostate imaging reporting and data
system (PI-RADS) scores in a transperineal
prostate  biopsy setting (2015). BJU
Int;115(5):728-35.

18- Gatti M, Faletti R, Calleris G, Giglio J,
Berzovini C, Gentile F, et al: Prostate cancer
detection  with  biparametric ~ magnetic
resonance imaging (bpMRI) by readers with
different  experience: performance and
comparison with multiparametric (mpMRI)

To Cite:

Volume 29, Issue 5, September 2023
(2019). Abdom Radiol 44(5):1883-93.
https://doi. org/10.1007/s00261-019-01934-3.

19- El-kareem HA, El-Samei KA, Amin MF&
Hassan EE: Assessment of the accuracy of
multi-parametric MRI with PI-RADS 2.0
scoring system in the discrimination of
suspicious prostatic focal lesions (2016). The
Egyptian Journal of Radiology and Nuclear
Medicine 47(3),1075-82.

20- Dola EF, Nakhla OL, & Genidi EA:
Assessing the validity of Prostate Imaging
Reporting and Data System version 2 (PI-
RADS v2) scoring system in diagnosis of
peripheral zone prostate cancer (2017). Eur J
Radiol Open. 4: 19-26.
doi: 10.1016/j.ejr0.2017.02.001.

21- Han C, Liu S, Qin XB, Ma S, Zhu.
LN&Wang XY: MRI combined with PSA
density in detecting clinically significant
prostate cancer in patients with PSA serum
levels of 4~10 ng/mL: Biparametric versus
multiparametric MRI (2020), Diagnostic and
Interventional Imaging, 101, 235-44.

22- Portalez D, Mozer P, Cornud F, Renard-
Penna R, Misrai V, Thoulouzan M
& Malavaud B: Validation of the European
Society of Urogenital Radiology scoring
system for prostate cancer diagnosis on
multiparametric magnetic resonance imaging
in a cohort of repeat biopsy patients (2012).
Euro Urol; 62 (6):986-96.

Almola, R., Eltohamy, M., tantawy, H., Desoky, E., Tharwat, E. Accuracy of T2, DW-MRI and total PI-
RADS V2 in discriminating a clinically significant prostatic nodule. Zagazig University Medical Journal,
2023; (1227-1235): -. doi: 10.21608/zum;.2022.150122.2600

Almola, R, et al

1235 | Page


https://doi.org/10.21608/zumj.2022.150122.2600
https://pubmed.ncbi.nlm.nih.gov/?term=Wolfe+K&cauthor_id=25041307
https://pubmed.ncbi.nlm.nih.gov/?term=Liyanage+SH&cauthor_id=25041307
https://pubmed.ncbi.nlm.nih.gov/?term=Liyanage+SH&cauthor_id=25041307
https://pubmed.ncbi.nlm.nih.gov/?term=Acher+PL&cauthor_id=25041307
https://www.sciencedirect.com/science/journal/0378603X
https://www.sciencedirect.com/science/journal/0378603X
https://www.sciencedirect.com/science/journal/0378603X
https://www.sciencedirect.com/science/journal/0378603X/47/3
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dola%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=28377946
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakhla%20OL%5BAuthor%5D&cauthor=true&cauthor_uid=28377946
https://www.ncbi.nlm.nih.gov/pubmed/?term=Genidi%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=28377946
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5369010/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5369010/
https://dx.doi.org/10.1016%2Fj.ejro.2017.02.001
https://pubmed.ncbi.nlm.nih.gov/?term=Ma+S&cauthor_id=32063483
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+XY&cauthor_id=32063483
https://pubmed.ncbi.nlm.nih.gov/?term=Renard-Penna+R&cauthor_id=22819387
https://pubmed.ncbi.nlm.nih.gov/?term=Renard-Penna+R&cauthor_id=22819387
https://pubmed.ncbi.nlm.nih.gov/?term=Misrai+V&cauthor_id=22819387
https://pubmed.ncbi.nlm.nih.gov/?term=Thoulouzan+M&cauthor_id=22819387
https://pubmed.ncbi.nlm.nih.gov/?term=Malavaud+B&cauthor_id=22819387

