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Abstract

This study investigates the efficacy of the Prostate Imaging Reporting and Data System
version 2.1 (PI-RADS v2.1) score combined with quantitative metrics from Diffusion
Weighted Imaging (DWI) and Dynamic Contrast Enhancement Magnetic Resonance
Imaging (DCE-MRI) in differentiating between benign prostatic hyperplasia (BPH) and
prostate cancer (PCa). The data of 65 patients with prostate diseases were retrospectively
analyzed, and they were divided into a BPH group (n = 34) and a PCa group (n
= 31). All patients underwent a multiparametric MRI (mpMRI) examination, which
included conventional MRI, DWI and DCE-MRI scans. Variables analyzed included the
PI-RADS v2.1 score, apparent diffusion coefficient (ADC), volume transfer constant
(K*rams), rate constant (K.,) and extravascular space volume ratio (V). The diagnostic
performance of the PI-RADS v2.1 score, DWI, DCE-MRI and their combined metrics
in differentiating BPH from PCa was assessed using Receiver Operating Characteristic
(ROC) curve analysis. The results demonstrated that the PI-RADS v2.1 scores, K478
and K., values of the PCa group were significantly higher than those of the BPH
group (p < 0.001), while the ADC value of the PCa group was significantly lower
than the BPH group (p < 0.001). No significant difference was observed in the V.
value between the two groups (p = 0.596). ROC analysis indicated that the area
under the curve (AUC) values for the PI-RADS v2.1 score, ADC, K", Kep, Ve
and their combination parameters were 0.824, 0.916, 0.903, 0.904, 0.625 and 0.990,
respectively, with the combined parameters showing higher sensitivity and specificity
than any single parameter. These findings suggest that the PI-RADS v2.1 score,
along with DWI and DCE-MRI sequences, are valuable tools for differentiating BPH
from PCa. The quantitative parameters, including ADC, K*"*"* and K., values, offer
significant imaging references for clinical assessment, and the combination parameters
can significantly enhance diagnostic accuracy.
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1. Background

Benign prostatic hyperplasia (BPH) and prostate cancer (PCa)
are common diseases affecting the male population [1]. Recent
trends have shown an increase in the incidence of prostate
tumors, particularly attributed to the aging population in China.
The incidence of these conditions in elderly men is notably
high, ranking first in developed countries and sixth in China,
posing a significant threat to men’s health [1, 2]. Therefore, it
is important to accurately differentiate between BPH and PCa,
as prompt diagnosis and timely treatment of PCa significantly
influence patient prognosis [3].

Magnetic Resonance Imaging (MRI) is a non-invasive imag-
ing modality offering high-resolution visuals of soft tissues.
It enables multi-angle, multi-sequence, and multiparametric
examination of lesions. It is commonly used in the screening,
localization and staging of PCa [4]. The Prostate Imaging
Reporting and Data System (PI-RADS) serves as a vital pro-
tocol for MRI-based assessment and diagnosis of prostate
ailments [5]. Its most recent update, PI-RADS version 2.1
(v2.1), introduced in 2019, revised the specifications for mul-
tiparametric MRI (mpMRI) examinations of the prostate [0]
and emphasizes the analysis of multiple sequence parameters,
including Diffusion Weighted Imaging (DWI), Dynamic Con-

This is an open access article under the CC BY 4.0 license (https://creativecommons.org/licenses/by/4.0/).

Journal of Men's Health 2024 vol.20(9), 95-102

©2024 The Author(s). Published by MRE Press.

www.jomh.org


https://www.jomh.org
http://doi.org/10.22514/jomh.2024.154
https://www.jomh.org/

96

trast Enhanced (DCE)-MRI, and conventional T2-Weighted
Imaging (T2WI) sequence.

DWI provides insights into the diffusion properties of living
tissues, with the apparent diffusion coefficient (ADC) serving
as a quantitative indicator of the diffusion restriction of water
molecules within the intercellular space [7]. In PCa, the
accelerated growth and dense packing of malignant cells lead
to diminished extracellular space, constraining the dispersion
of water molecules. Consequently, this presents as elevated
signal intensity on DWI sequences and reduced signal inten-
sity on ADC maps. Conversely, BPH does not significantly
increase the cell density per unit volume, allowing for more
unrestricted diffusion of water molecules.

DCE-MRI is an MRI technique that reduces the T1 signal
in the scanned area after intravenous injection of the contrast
medium and continuously collects multi-temporal information
[8]. DCE-MRI primarily assesses microcirculation perfusion
and blood vessel wall permeability. PCa is characterized by
increased blood flow and neoangiogenesis, which facilitates
the rapid entry and exit of the contrast medium into and out of
the tissues and vascular lumen, thereby serving as a critical
discriminator between PCa and BPH [9]. The quantitative
parameters for DCE-MRI include the volume transfer constant
(K*rams) rate constant (K.,) and extravascular space volume
ratio (V.), which reflect the intrinsic pathological and mi-
crovascular characteristics of tissues [8].

In this study, we structured our approach around the PI-
RADS v2.1 score and quantitative parameters derived from
DWI and DCE-MRI. Our objective was to differentiate be-
tween BPH and PCa and assess the clinical relevance of com-
bining these parameters for improving the diagnostic efficacy
for PCa.

2. Materials and methods

2.1 Patient population

During this investigation, we continuously gathered clinical
and medical imaging data from 65 patients diagnosed with
prostate diseases who were admitted to our hospital between
January 2020 and December 2022. The inclusion criteria were:
(1) Diagnosis confirmed by surgical excision or trans-perineal
ultrasound-guided prostate biopsy after MRI; (2) Availability

of complete clinical data and pathological examination results;
and (3) Had prostate MRI scan sequences, including T2WI,
DWI and DCE-MRI. The exclusion criteria were: (1) Patients
with a history of prostate puncture, surgery, radiotherapy,
or endocrine therapy before MRI examination; and (2) Poor
quality MRI images that affected diagnosis and scoring. Ul-
timately, a total of 65 patients, comprising 34 BPH patients
(BPH group) and 31 PCa patients (PCa group), were identified
as eligible for study analysis.

2.2 MRI acquisition protocol

Prostate MRI examinations were conducted utilizing a 3T
whole-body MRI scanner fitted with an eight-channel phased-
array coil (Verio, Siemens Healthcare, Erlangen, Germany).
Before the examination, patients were required to rest for 6
hours and ensure a sufficiently full bladder. During the scan,
patients were positioned supine with feet first. The MRI proto-
col included axial, coronal and sagittal T2WI, DWI and DCE-
MRI. A contrast agent, gadolinium diamine (Omniscan, Gen-
eral Electric Pharmaceutical (Shanghai) Co., Ltd., Shanghai,
China; approval number Guoyao Zhunzi J20140164, dosage
form: 20 mL: 5.74 g), was administered intravenously through
the elbow at a concentration of 0.1 mmol/kg and a flow rate of 3
mL/s. The details of prostate MRI acquisition scan parameters
are summarized in Table 1.

2.3 Image analysis

Two independent radiologists with 6 and 8 years of experience
in prostate diagnosis reviewed all MRI images in a double-
blind manner using PI-RADS v2.1 to score the images of
index lesions in each sequence. For patients with multiple
lesions, only the lesion assigned the highest PI-RADS score
was included for statistical analysis. In instances of scoring
discrepancies, the radiologists engaged in discussions to delib-
erate on the results until a consensus regarding the final score
was achieved.

The DCE-MRI images were processed using the Omni-
Kinetics software (Version 2.0.10, GE Healthcare, Chicago,
IL, USA). The pharmacokinetic analysis was performed using
the two-chamber model (Extended-Tofts model) to uniformly
select the right external iliac artery as the input artery. The

TABLE 1. Sequence parameters for prostate MRI.

Parameters T2WI DWI DCE-MRI

Sequence FRFSE SRE-EPI 3D-VIBE

TR/TE (ms) 4400/96 6400/60 5.0/1.7

Flip angle 160° 170° 15°

FOV (mm x mm) 180 x 180 180 x 180 240 x 190

Matix size 224 % 320 224 x 320 224 x 192

Slice thickness (mm) 3.0 3.0 3.0

NEX 4 4 4

Other / b-values = 0, 800 s/mm?  Temporal resolution <10 s, total scan time of 300 s

T2WI: T2-weighted imaging;, DWI: diffusion-weighted imaging; DCE-MRI: dynamic contrast enhancement-magnetic resonance
imaging; TR: time of repetition; TE: time of echo; FOV: field of view; NEX: number of excitations.



quantitative parameters of DCE-MRI, including K"*"*, K,
and V., were calculated. Referring to the corresponding
T2WI slice locations, the radiologists visually aligned the
ADC maps and identified the region of interest (ROI). Three
measurements were conducted for each ROI to determine an
average value, carefully avoiding areas with blood vessels, fat,
calcification, efc.

2.4 Statistical analysis

Data analysis was performed using the SPSS statistical soft-
ware (version 25, SPSS Inc., Armonk, NY, USA). The in-
dependent samples ¢-test was utilized to evaluate normally
distributed continuous variables. Differences in the PI-RADS
v2.1 score of the lesions and quantitative parameters (K'"@"$,
Kep, Ve, ADC values) between the benign and malignant
groups were compared. Employing the pathological results
as the reference standard, the area under the curve (AUC) of
the receiver operating curve (ROC) was utilized to quantify
the predictive accuracy of each parameter in differentiating
between the BPH group and the PCa group. The Youden
index, calculated as sensitivity plus specificity minus one,
was utilized to determine the optimal diagnostic cut-off value,
where the sensitivity and specificity of these parameter values
were maximized. A p-value of less than 0.001 was deemed
statistically significant for all tests.

3. Results

3.1 Patient clinical characteristics

The study encompassed data from a total of 65 patients diag-
nosed with prostate disease. The BPH group comprised 34
patients, aged between 56 and 88 years, with a mean age of
73.06 £ 8.98 years. In this group, 7 lesions were identified in
the peripheral zone, while the remaining lesions were located
in the transition zone. The PCa group comprised 31 patients,
aged between 65 and 95 years, with a mean age of 77.94 +
9.13 years. Among these patients, 5 lesions were situated
in the transition zone, 1 lesion was detected in the anterior
fibromuscular stroma, and the rest of the lesions were either
in the peripheral zone or spanned both the peripheral and
transition zones. The age disparity between the two groups
did not reach statistical significance (p = 0.034).

3.2 MRI findings and PI-RADS v2.1 score of
BPH and PCa patients

All 34 BPH cases had enlarged prostate size, and 30 of them
protruded into the bladder. The T2WI sequence revealed
significant enlargement of the central gland area, presenting
a heterogeneous signal within the lesion and compression of
the peripheral band. DWI sequences identified 2 lesions with
slightly higher signal intensity, while the remaining lesions
displayed isointense signals. DCE-MRI sequences illustrated
varying patterns of uneven and continuous enhancement across
the lesions. Comparatively, among the 31 patients with PCa,
7 exhibited well-defined nodular and lenticular lesions with
low signal intensity, with 5 of these located in the peripheral
zone and 2 in the anterior fibromuscular stroma. The other
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lesions were irregular in shape with unclear boundaries, and
in the T2WI sequence, the signals of some lesions were not
significantly reduced. DWI sequences revealed that 21 PCa
patients had lesions with slightly high or high signal intensity;
ADC values were slightly low or low, whereas the remaining
10 patients presented with isointense signals. In the DCE-
MRI sequence, 25 lesions demonstrated rapid and pronounced
enhancement in the early phase, with clear demarcation in
the middle and late phases. Six cases showed persistent en-
hancement. Moreover, there were 5 instances of pelvic lymph
node metastases and 3 of bone metastases. The difference in
PI-RADS v2.1 scores between the BPH and PCa groups was
statistically significant (2.240 £ 0.923 vs. 3.520 4 0.890, p <
0.001). The MRI images of a BPH case and a PCa case are
shown in Fig. 1.

3.3 Comparison of ADC values and
quantitative parameters of DCE-MRI
between BPH group and PCa group

The ADC value of the PCa group was found to be significantly
lower than that of the BPH group (¢ = 6.929, p < 0.001). In
addition, the K!"%"$ and K, values of the PCa group were
higher than those of the BPH group, and the difference was
statistically significant (r=—8.302, p < 0.001, t =—6.446, p <
0.001, respectively), while there was no significant difference
in V. between the two groups (1=-0.533, p > 0.001) (Table 2).

3.4 Diagnostic performance analysis of
PI-RADS v2.1 score, ADC value, quantitative
parameters of DCE-MRI and their
combination parameters

The AUC value of PI-RADS v2.1 score was 0.824, and the
AUC value of ADC, K'"*"s K., and V. value was 0.916,
0.903, 0.904 and 0.625, respectively. The above parameters
were combined for diagnosis, and the AUC value of the com-
bination was found to be 0.990. Then, the ROC curves were
plotted, and the cut-off values, sensitivity, specificity, Youden
and AUC values of each item are determined in Table 3 and
Fig. 2.

4. Discussion

Prostate diseases are more common in middle-aged and elderly
men [10]. PCa is one of the most common malignant tumors
among males, ranking second in incidence rates for male
malignancies. It poses a significant global public health issue,
jeopardizing the life and health of men worldwide [1, 11].
Currently, the clinical diagnosis of PCa primarily depends on
serum PSA levels, digital rectal examination, ultrasonography,
MRI and needle biopsy. Among them, mpMRI plays an
important role in the clinical diagnosis and early assessment
of PCa [12]. Clinical guidelines recommend determining
the PI-RADS score via mpMRI before conducting a prostate
biopsy [6]. In our study, the quantitative parameters, including
ADC, K" and K, value, can provide imaging reference
for clinical value, and the combination parameters can further
improve the diagnostic efficiency in differentiating BPH and
PCa.
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FIGURE 1. A patient with benign prostatic hyperplasia (BPH) and a patient with prostate cancer (PCa). (A-E) Case 1:
Male, 65 years old, the lesion is located in the left peripheral band of the prostate. (A) ADC value = 1.329 x 1073 mm?/s, (B)
Ktrens = 0.072 min', (C) Kep = 0411 min~!, (D) V. = 0.172, (E) Pathological diagnosis: benign prostatic hyperplasia. (F-J)
Case 2: Male, 60 years old, the lesion is located in the preprostatic fibromuscular stromal area. (F) ADC value = 0.630 x 1073
mm?/s, (G) Kt = 0.283 min"!, (H) Kep = 2.119 min~!, (I) V. = 0.138, (J) Pathological diagnosis: adenocarcinoma of the
prostate, (Gleason score of 4 + 3). ADC: apparent diffusion coefficient; K'"%"*: volume transfer constant; Kp: rate constant;
V.: extravascular space volume ratio.

TABLE 2. The independent samples z-test of different items in the BPH group and PCa group.

Items BFHH:g;Z;lp P((rfla:ggtil;p t value p value
Agelyr 73.059 + 8.984 77.935 +9.132 —2.169 0.034
PI-RADS v2.1 score 2.240 £ 0.923 3.520 £+ 0.890 —5.685 <0.001
ADC/x1073 mm?/s 1.219 £ 0.189 0.868 + 0.219 6.929 <0.001
K#rans /min 1 0.084 4+ 0.028 0.231 £+ 0.099 —8.302 <0.001
Kep/min ™! 0.699 £ 0.298 1.540 £+ 0.694 —6.446 <0.001
Ve 0.162 + 0.100 0.173 + 0.061 —0.533 0.596

BPH: benign prostatic hyperplasia; PCa: prostate cancer; PI-RADS v2.1: prostate imaging reporting and data system version
2.1; ADC: apparent diffusion coefficient; K'"™*: volume transfer constant; K.: rate constant; V.: extravascular space volume
ratio.

TABLE 3. ROC results of PI-RADS v2.1 score, ADC value, quantitative parameters of DCE-MRI and their
combination parameters for predicting PCa.

Items Cut-off Sensitivity Specificity Youden AUC
PI-RADS v2.1 3.500 0.516 0.941 0.457 0.824
ADC 1.017 0.903 0.912 0.815 0.916
Kirans 0.126 0.871 0.912 0.783 0.903
Kep 0.109 0.774 0.971 0.745 0.904
Ve 0.161 0.677 0.412 0.265 0.625
Combination 0.571 0.935 0.971 0.906 0.990

AUC: area under the curve; PI-RADS v2.1: prostate imaging reporting and data system version 2.1; ADC: apparent diffusion
coefficient; Kt : volume transfer constant; K.p: rate constant; V,: extravascular space volume ratio.
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FIGURE 2. ROC curves. The ROC curves for six items’ performance to distinguish BPH group and PCa group, respectively.
ROC: receiver operating curve; PI-RADS: prostate imaging reporting and data system; ADC: apparent diffusion coefficient;
Ktrans: volume transfer constant; Kep: rate constant; Ve: extravascular space volume ratio.

The PI-RADS score was first proposed by the European
Society for Genitourinary Radiology (ESUR) in 2012 [5]. Two
years later, ESUR and the American College of Radiology
(ACR) revised it and launched the second version of the PI-
RADS v2 [13]. The latest version of PI-RADS v2.1 has gained
rapid and widespread international recognition in the radiology
and urology community, and it has been widely used in clinical
practice since 2019 [4]. PI-RADS v2.1 primarily focuses
on the anatomical structure of the prostate, utilizing T2WI,
DWI and DCE-MRI sequences, and further refines the imaging
parameters and scoring criteria on the basis of the previous
version. In our study, the PI-RADS v2.1 score in the PCa group
exhibited a significant elevation compared to the BPH group (p
< 0.001). The ROC curve analysis for PI-RADS v2.1 yielded
an AUC value of 0.824, indicating high diagnostic efficacy,
with a sensitivity of 0.516 and a specificity 0o£ 0.941. LiM et al.
[14] reported similar findings in their study of 112 PCa patients
and 91 BPH patients, where the AUC of PI-RADS v2.1 was
0.905 (95% confidence interval, 0.844—0.948), sensitivity was
0.962, and specificity was 0.635. The results of our study
are somewhat lower than those reported by Li M et al. [14],
which could be attributed to factors such as a smaller sample
size and the type of MRI coil used. Our study involved a
patient cohort that was only one-third the size of that in the
aforementioned study, leading us to hypothesize that the AUC,
sensitivity and specificity could be enhanced with the analysis
of a larger sample size in future research. In this investigation,

prostate scanning was conducted using a body-phased coil.
Although this method was better tolerated by participants,
it resulted in a lower signal-to-noise ratio in comparison to
scans performed with an intrarectal coil. Traditional T2WI
sequences can effectively depict the anatomical structure of
the prostate. While PCa typically appears hypointense on
T2WI sequences, the lack of contrast with surrounding tissues
diminishes its diagnostic utility. Furthermore, other prostate
conditions such as inflammation, hemorrhage and calcifica-
tion can similarly manifest as hypointense, complicating the
differentiation based solely on T2WI sequences [15]. In our
study, there were 5 cases of BPH located in the peripheral
zone, where the T2WI sequence displayed indistinct nodules
and patches with slightly low signal intensity, leading to mis-
diagnoses in imaging interpretation. Moreover, the accuracy of
conventional MRI sequence diagnoses is heavily reliant on the
radiologist’s experience and expertise, introducing the poten-
tial for subjective bias [16]. Therefore, there is a pressing need
for objective and precise imaging techniques and biomarkers
to improve the diagnostic accuracy of PCa.

DWI plays a crucial role in the evaluation assessment of PI-
RADS v2.1, providing a non-invasive means to evaluate the
diffusion movement of water molecules within tissues [4]. The
intensity of the signal in DWI is influenced by various factors,
including cell density, integrity of cell membranes, viscosity
between cells and the distribution of blood vessels, which are
quantitatively represented by the ADC value [17]. ADC serves
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as a quantitative indicator of the degree to which the diffusion
of water molecules is restricted within tissue. A higher ADC
value indicates less restricted diffusion of water molecules,
signifying more freedom of movement within the tissue. Con-
versely, a lower ADC value suggests a greater restriction in
water molecule diffusion, often seen in densely cellular or
pathological tissues. In PCa, cells proliferate rapidly, lead-
ing to increased cellular density, high intercellular viscosity,
and reduced extracellular space. Additionally, tumor growth
disrupts the normal, water-rich glandular architecture, further
restricting water molecule diffusion and resulting in a lower
ADC value. On the other hand, in BPH, there is cellular
hyperplasia and the glandular structure is densely organized;
however, the cellular density and function resemble those of
normal prostate tissue, resulting in water molecule diffusion
that is more restricted than in normal tissue but less so than
in PCa [18]. In our study, the ADC value for the PCa group
was significantly lower than that for the BPH group (0.868
£ 0.219 vs. 1219 &+ 0.189, t = 6.929, p < 0.001), and
the ADC value was 0.916, with a sensitivity and specificity
of higher than 90%, indicating that the ADC value has high
diagnostic efficacy in the differentiation of the two diseases.
The discrepancy in the ADC cut-off values observed in this
study compared to those reported by other researchers may
be attributed to variations in the » values used in the DWI
scanning sequences.

In the current study, the selected b-values for DWI were
0 and 800 s/mm?. Research by some investigators [19] has
demonstrated that utilizing b-values of 3000 s/mm? in DWI on
3T MRI equipment enhanced the suppression of background
signal more effectively than h-values of 2000 s/mm?. How-
ever, this adjustment does not necessarily lead to improved
diagnostic performance in identifying PCa. Moreover, the
application of a simplified biparametric MRI protocol, which
includes axial T2WI and DWI with » = 2000 s/mm?, has been
shown to achieve diagnostic accuracy comparable to mpMRI
in detecting PCa, underscoring the significance of DWI se-
quences with higher b-values [20]. In a study conducted by
Tsuruta C et al. [21], the use of a range of b-values (0, 100,
1000 and 1500 s/mm?) in DWI was found to be significantly
correlated with the classification of PCa, highlighting the im-
portant role of DWI parameters in the accurate diagnosis and
assessment of PCa.

PCa is characterized by an abundant blood supply, which
facilitates the use of DCE-MRI sequences to view microan-
giogenesis and hemodynamics in tumor tissues [22]. The
process of tumor progression in PCa involves a significant
increase in vascular density—up to twice or more compared
to adjacent normal cells—and enhanced vascular permeability
at the lesion sites, which allows for the rapid extravasation of
contrast agents [23]. In contrast, BPH does not exhibit the
same level of permeability as PCa, resulting in a predominantly
slow and continuous pattern of tissue enhancement on DCE-
MRI [24]. Distinguishing between these two conditions based
solely on the enhancement patterns observed in DCE-MRI
can be challenging when relying only on visual analysis by
the observer. To facilitate a more quantitative diagnostic
approach for prostate diseases using DCE-MRI, the calculation
of pharmacokinetic parameters is essential. These parameters

quantitatively describe the dynamics of the contrast agent’s
interaction with the extravascular extracellular space (EES)
and its exchange between the vascular and interstitial spaces.
The volume transfer constant, K!"*"*_ denotes the rate at which
the contrast medium transfers from the plasma through the
capillaries into the interstitial space per unit time [25]. The rate
constant, K., signifies the rate at which the contrast medium
returns from the interstitial space back into the plasma per
unit time. V. is defined as the volume fraction of the EES
outside the blood vessels, with the relationship between these
parameters being described by the equation V. = K'"*"$/K,,
[25]. This study showed that the results of K" and K.,
in PCa group were notably higher compared to those in the
BPH group, and this disparity was statistically significant (¢
= —-8.302, p < 0.001, t = —6.446, p < 0.001, respectively).
This result can be attributed to the enhanced microvascular
permeability and larger endothelial gaps in malignant tissues.
This increased permeability facilitates a greater influx and
efflux of contrast agents in PCa tissues, a phenomenon not
observed to the same extent in BPH due to its similar vascular
structure to normal prostate tissue. The ROC curve analy-
sis further supports the diagnostic value of these parameters,
with both showing high specificity (specificity of these two
parameters was >0.9) and substantial sensitivity (0.871 and
0.774, respectively), indicating their effectiveness in PCa di-
agnosis, which was close to the results of other researchers
[26, 27]. There was no statistically significant difference
in the V. in the PCA and BPH groups (r = —0.533, p >
0.001). Comparatively, the use of V. values for the diagnosis
of PCa is controversial in the literature. Several researchers
[28] have reported a lack of statistically significant difference
in V. values between PCa and non-PCa tissues, while other
investigations [29] reported that V. values were higher in PCa
than in non-PCa tissues. These discrepancies may be attributed
to variations in MRI equipment, sequence parameters, or mod-
eling techniques employed in the respective studies. Currently,
there is no consensus among experts nor a definitive cut-off
value for these parameters. However, advancements in MRI
technology, improved scanning protocols and the expansion of
research involving larger sample sizes are expected to enhance
the diagnostic abilities of DCE-MRI for PCa in the future.

Each MRI sequence offers unique benefits and limitations,
enabling mpMRI to provide comprehensive details on
anatomy, tissue structure and blood supply, thereby enhancing
diagnostic accuracy. In this research, a combination
parameter integrating the PI-RADS v2.1 score, ADC value
and quantitative DCE-MRI parameters was evaluated for
its efficacy in predicting PCa. The comparison between
the diagnostic performance of this composite parameter and
that of individual parameters revealed that the AUC for the
combination parameter was 0.990, surpassing the diagnostic
efficiency of each single parameter with a sensitivity of 0.935
and a specificity of 0.971. These findings align with those of
previous studies [30] that used radiomics based on mpMRI,
suggesting such an approach can significantly enhance the
diagnostic accuracy of PI-RADS v2.1 for PCa.

There are several limitations in our study. Firstly, it is a ret-
rospective analysis conducted at a single institution. Secondly,
we investigated the correlation between PI-RADS scores and



the differentiation between benign and malignant conditions,
we did not assess the potential diagnostic enhancement from
incorporating clinical risk factors with mpMRI for disease dif-
ferentiation. Lastly, some pathologic results were confirmed
by needle biopsy, but due to its high false-negative rate, the
diagnostic value of mpMRI might have been underestimated.
Thus, prospective studies with larger samples are still needed
to validate these results, investigate the addition of clinical
risk factors to mpMRI data and optimize MRI sequences for
increased diagnostic accuracy [31, 32]. We aim to validate this
study’s findings and further investigate the diagnostic utility of
other quantitative and semi-quantitative DCE-MRI parameters
in differentiating between BPH and PCa.

5. Conclusions

In conclusion, the application of PI-RADS v2.1 scoring with
quantitative measures from DWI and DCE-MRI holds signif-
icant promise for distinguishing PCa from BPH. Moreover,
integrating these elements into a combination parameter can
increase the utility of the PI-RADS framework, furnishing
radiologists with a set of quantitative and standardized metrics,
thus enhancing the reliability and accuracy of PCa detection.
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