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Background: Prostate Imaging Reporting and Data System (PI-RADS) is a globally acceptable standardization for multiparametric
magnetic resonance imaging (mp-MRI) in prostate cancer (PCa) diagnosis. The American College of Radiology revised the PI-RADS
to address the limitations of version 1 in December 2014. This study aimed to determine whether the PI-RADS version 2 (PI-RADS v2)
scoring system improves the diagnostic accuracy of mp-MRI of the prostate compared with PI-RADS v1.

Methods: This retrospective study was approved by the institutional review board. A total of 401 consecutive patients, with clinically
suspicious PCa undergoing 3.0 T mp-MRI (T2-weighted imaging + diffusion-weighted imaging + DCE) before transrectal ultrasound-guided
biopsy between June 2013 and July 2015, were included in the study. All patients were scored using the 5-point PI-RADS scoring system
based on either PI-RADS v1 or v2. Receiver operating characteristics were calculated for statistical analysis. Sensitivity, specificity, and
diagnostic accuracy were compared using McNemar’s test.

Results: PCa was present in 150 0f401 (37.41%) patients. When we pooled data from both peripheral zone (PZ) and transition zone (TZ),
the areas under the curve were 0.889 for PI-RADS v1 and 0.942 for v2 (P = 0.0001). Maximal accuracy was achieved with a score
threshold of 4. At this threshold, in the PZ, similar sensitivity, specificity, and accuracy were achieved with vl and v2 (all P> 0.05). In the
TZ, sensitivity was higher for v2 than for v1 (96.36% vs. 76.36%, P = 0.003), specificity was similar for v2 and v1 (90.24% vs. 84.15%,
P =0.227), and accuracy was higher for v2 than for v1 (92.70% vs. 81.02%, P = 0.002).

Conclusions: Both v1 and v2 showed good diagnostic performance for the detection of PCa. However, in the TZ, the performance was
better with v2 than with v1.
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INTRODUCTION Radiology (ESUR) published a standardized reporting system
for mp-MRI called the Prostate Imaging Reporting and Data
System (PI-RADS).[" In PI-RADS version 1 (PI-RADS v1),
a 5-point scale is used to assess cancer presence on T2-W,
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DWI, DCE, and MRSI. However, clear instructions on how
to integrate the overall PI-RADS score were lacking. Many
studies have hypothesized that the T2-WI, DWI, and DCE
protocols make identical contributions. Several authors have
calculated a PI-RADS sum score (scale from 3 to 15) by
summing the 3 single scores.*

To address the limitations of v1 and to achieve a globally
acceptable standard, the new PI-RADS v2 classification
was proposed jointly by ESUR and the American College
of Radiology in December 2014.1 Unlike PI-RADS v1, v2
regulates the classification of final PI-RADS scores. DWI
is decisive for evaluating the peripheral zone (PZ) as is
T2-WI for the transition zone (TZ). DCE results should be
reported as positive when there is early focal enhancement
and as negative when there is no early focal enhancement or
diffuse enhancement rather than using the curve-type analysis
described in PI-RADS v1. DCE plays a subordinate role for
the PZ but is needed for the further classification of PI.-RADS
3 lesions on DWI. The main difference between a finding
with a score of 4 and that with a score of 5 on T2-W and DWI
is a diameter <1.5 cm or >1.5 cm if there is no evidence of
invasive behavior.”! Since the second version of PI-RADS
was introduced, many studies have demonstrated its clinical
utility.""*"" However, to date, few clinical trials have published
data comparing PI-RADS v1 and v2. Therefore, the purpose
of our study was to compare the diagnostic performance of
v1 and v2 for the detection of prostate cancer (PCa).

MeTtHoDS

Patients

This retrospective study was approved by the institutional
review board, and informed consent was obtained from all
patients. We searched our institutional databases to identify
consecutive patients who underwent prostate mp-MRI,
including all sequences of T2-WI, DWI, and DCE, and
those who had a prostate biopsy between June 2013 and
July 2015. Initially, 585 patients were identified. Patients
were excluded from the study if (1) the patient underwent
prior treatment, including hormonal, irradiation, cryotherapy,
or surgical therapies (n = 121); (2) previous biopsies were
performed within 12 weeks before the MR examination
data (n = 35); (3) the clinical data, such as prostate-specific
antigen (PSA) serum levels, were incomplete (n = 15);
or (4) the MR images were of poor quality due to the
presence of hip implants or movement artifacts (n = 13).
After exclusions, a total of 401 patients were included in
the study population.

Magnetic resonance imaging technique

In our institution, prostate MRI was performed before a
transrectal, ultrasound-guided (TRUS) biopsy. The MR
images were acquired with a 3.0 T system (MAGNETOM
Skyra, Siemens Medical Solutions, Erlangen, Germany)
using an 18-element body coil above and a spine coil
underneath the pelvis. All examinations included multiplanar
T2-W images, axial T1-W images, and axial DW MR

images of the prostate with b values of 0, 50, 200, 400,
600, 800, 1000, and 1500 s/mm?>. Apparent diffusion
coefficient maps were reconstructed for qualitative
and quantitative assessments of DWI. DCE images
were then obtained using a fast three-dimensional (3D)
T1-weighted gradient-echo volumetric interpolated breath-
hold examination (T1-VIBE) in the same plane as the T2-W
sequence. DCE images were obtained before, during, and
after a fast bolus injection of a paramagnetic gadolinium
chelate. The contrast agent was administered using a power
injector (Medtron, Saarbruecken, Germany) followed by a
20-ml saline flush injection at a flow rate of 2.5 ml/s. After
precontrast dual-flip angle T1 mapping (flip angle =2°, 15°),
multiphase DCE images (35 phases) were obtained every
8 s for 4 min and 44 s without breath holding. Perfusion
curves were generated with Tissue 4D commercial software
(Siemens Medical Solutions, Erlangen, Germany), which
was available on the Siemens Workstation. The technical
parameters of the MRI sequences are shown in Table 1.

Pathologic evaluation

After the MRI examination, all patients underwent a
TRUS 12-core template biopsy with cognitive targeting.
TRUS-guided prostate biopsy was performed in all the
patients within 1-35 (median 10) days. The biopsy was
performed by a single experienced urologist with 20 years
of experience using an ultrasound system (Hawk 2102, BK
Medical, Denmark) equipped with a 5.1 MHz endocavitary
probe and a spring-loaded biopsy gun with an 18-gauge core
biopsy needle. The prostate was divided into 12 regions (base,
middle third, apex, and the most lateral regions of the base,
middle third and apex, bilaterally). The biopsy operator
also reviewed the MRI reports and attempted to specifically
target the lesions using visual registration. Notably, in
our institution, a Likert-type 5-point subjective scale
system (1 = highly unlikely and 5 = highly likely) was used
at the time of initial MRI reporting; each lesion suspicious
for neoplasm was described according to its location, size,
shape, and signal characteristics, and all prostate MRI reports
were verified by a radiologist (Liang Wang) with 15 years
ofuroradiology experience. Cores were individually labeled
according to their location with respect to the biopsy scheme.
Histopathological biopsy assessments were performed by an
experienced pathologist (Guo-Ping Wang, with more than
10 years of experience) who was blinded to the MRI results.
Each sample was histologically analyzed as cancerous or
noncancerous, and the histopathological analysis report
included the positive core with the respective Gleason grade,
presence of benign prostatic hyperplasia, benign prostate
tissue, prostatitis, atypical small acinar proliferation, and
high-grade prostatic intraepithelial neoplasia.

Image analysis

In this study, two radiologists with 5 and 4 years of experience
and a minimum of 1000 prostate MRI readings analyzed the
imaging studies in consensus. The reviewers were aware that
the patients had been referred for an MRI on the suspicion
of PCa; however, the reviewers were blinded to the clinical
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results and histopathologic findings. To report the location of
each lesion, the prostate gland was divided into sixteen regions
of interest on the MRI scans.['? First, all lesions are rated on a
scale from 1 to 5 in each of the three MRI sequences (T2-WI,
DWI, and DCE) according to PI-RADS v1 [Table 2].l"! The
analysis in the present study was conducted by the patient
rather than by prostate sector, and the lesion with the highest
sum PI-RADS score for each mp-MRI scan was identified.
We then obtained the overall PI-RADS score (1-5) by
classifying the sum score according to the algorithm proposed
by Rothke et al.'! [ Table 3]. Next, the readers again scored the
lesions according to PI-RADS v2 and generated a PI-RADS
score (1-5) [Tables 4 and 5]. Patients were classified as

having either TZ or PZ cancer if more than 70% of the cancer
volume was in a single zone.!" Visual examples for PI-RADS
vl and v2 are provided in Figures 1 and 2. After all MRI
readings and subsequent TRUS biopsies were completed, a
comparison analysis was performed between the correlated
foci on the MRI and the histologic findings.

Statistical analysis

All analyses were patient-based. The Kolmogorov-Smirnov
test and Levene’s F-test were used to test the normality
and equality of variances. The Mann—Whitney U-test was
used to compare the differences in baseline characteristics
between the malignant and nonmalignant groups. A receiver

Table 1: MRI parameters

Sequence Technique Repetition Section Intersection Field of Matrix  Parallel Flip Time of
time/echo  thickness gap view (mm) imaging angle acquisition
time (ms) (mm) factor

T2-WI Axial, coronal, sagittal 6500-6874/104 3 0 180x180  384x346, 2 160 3:16, 2:56,2:38

384x346,
384x304

T1-WI Axial turbo spin echo 807/13 5 0 300%356 320%240 NA 160 3:06

DWI Axial single-shot echo-planar 4500/85 3 0 214x171 90x72 2 90 4:08

DCE Axial three-dimensional 5.08/1.77 35 0.7 260%260 192x154 2 15 4:44

T1-weighted spoiled
gradient echo

T2-WI: T2-weighted imaging; T1-WI: T1-weighted imaging; DWI: Diffusion-weighted imaging; DCE: Dynamic contrast-enhanced; NA: Not

applicable; MRI: Magnetic resonance imaging.

Table 2: Single-modality scores according to the ESUR panel

Score criteria
T2-WI for the PZ
Uniform high SI

Linear, wedge-shaped, or geographical areas of lower SI, usually not well demarcated

Intermediate appearances not in categories 1/2 or 4/5

Discrete, homogeneous low signal focus/mass confined to the prostate

Discrete, homogeneous low signal intensity focus with extracapsular extension/invasive behavior or mass effect on the capsule (bulging) or

broad (>1.5 cm) contact with the surface
T2-WI for the TZ

Heterogeneous TZ adenoma with well-defined margins: “organized chaos”

Areas of more homogeneous low SI, however, well marginated, originating from the TZ/BPH

Intermediate appearances not in categories 1/2 or 4/5

Areas of more homogeneous low SI, ill-defined: “Erased charcoal sign”

Same as 4, but involving the anterior fibromuscular stroma or the anterior horn of the PZ, usually lenticular or waterdrop-shaped

DWI

No reduction in ADC compared with normal glandular tissue; no increase in SI on any high b-value image (>5800)
Diffuse, hyper SI on >6800 image with low ADC; no focal features; however, linear, triangular, or geographical features are allowed

Intermediate appearances not in categories 1/2 or 4/5

Focal area(s) of reduced ADC but isointense SI on high b-value images (>6800)
Focal area/mass of hyper SI on the high b-value images (> »#800) with reduced ADC

DCE-MRI
Type 1 enhancement curve
Type 2 enhancement curve
Type 3 enhancement curve
(+1) For focal enhancing lesion with curve Types 2-3

(+1) For asymmetric lesion or lesion at an unusual place with curve Types 2-3

DCE: Dynamic contrast-enhanced; MRI: Magnetic resonance imaging; PZ: Peripheral zone; TZ: Transition zone; SI: Signal intensity;
DWI: Diffusion-weighted imaging; ADC: Apparent diffusion coefficient; T2-WI: T2-weighted imaging; T1-WI: T1-weighted imaging; BPH: Benign

prostatic hyperplasia; ESUR: European Society of Urogenital Radiology.
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operating characteristic (ROC) analysis was performed
to evaluate the area under the ROC curve (AUC) of the
PI-RADS vl and v2 scoring systems. The AUCs, along
with 95% confidence intervals, were compared using Z-test.
Differences in sensitivity, specificity, and accuracy between
overall vl and v2 scores were tested using McNemar’s test.
Two-sided P < 0.05 was considered statistically significant.
The statistical calculations were performed using SPSS 19.0
(SPSS, Chicago, IL, USA) and MedCalc version 11.4.2.0
(MedCalc statistical software, Mariakerke, Belgium).

ResuLts

Patient characteristics are shown in Table 6. The mean
age of our study population was 64.4 + 9.0 (standard
deviation) years (range, 34—88 years). A total of

Table 3: Overall PI-BADS v1 score definition

PI-RADS  Definition Overall score with
T2, DWI, and DCE

1 Most probably benign 3,4

2 Probably benign 5,6

3 Indeterminate 7-9

4 Probably malignant 10-12

5 Highly suspicious for malignancy 13-15

T2-WI: T2-weighted imaging; DWI: Diffusion-weighted imaging;
DCE: Dynamic contrast-enhanced; MRI: Magnetic resonance imaging;
PI-RADS: Prostate Imaging Reporting and Data System.

150 patients were diagnosed with PCa, of whom 95 were
PZ and 55 were TZ.

The mean prostate volumes were 52.26 ml in patients with
PCaand 51.59 ml in patients without histologically verified
PCa (P = 0.715). The median baseline PSA level was
43.81 ng/ml (range, 1.38—1762.96 ng/ml) for PCa, which was
higher than for the nonmalignant group (median, 7.15 ng/ml;
range, 0.20—-171.6 ng/ml, P < 0.05).

Prostate Imaging Reporting and Data System

The results of the ROC analysis for T2-WI, DWI, and DCE,
which were evaluated according to the PI-RADS scoring
system as well as the combination of all 3 sequences in a
sum score, are shown in Table 7.

In terms of a single PI-RADS scores, in both PZ and TZ, the
AUC was highest for DWI followed by T2-WI and then DCE,
with an average AUC of 0.869 for DWI (vl and v2 had AUCs
of 0.860 and 0.877, respectively) compared with 0.842 for
T2-WIand 0.791 for DCE. For the PZ, the DWI score provided
the highest AUC value, followed by DCE and T2-WI. On
average, the AUCs were 0.927 for DWI, 0.816 for DCE, and
0.779 for T2-WI. For the TZ, T2-WI showed a higher AUC
than that of DCE and DWI, with an average AUC of 0.961
for T2-WI compared with 0.748 for DCE and 0.714 for DWL

When we pooled the data from both PZ and TZ, the AUCs
were 0.889 for PI-RADS vl and 0.942 for v2 (P =0.0001).
For the PZ alone, the AUCs were 0.916 for vl and 0.930 for

Table 4: The revised PI-RADS v2

Score Criteria
T2-WI for PZ
1 Uniform signal hyperintensity (normal)
2 Linear, wedge-shaped, or diffuse mild hypointensity, usually indistinct margin
3 Heterogeneous signal intensity or noncircumscribed, rounded, moderate hypointensity
4 Circumscribed, homogeneously moderate hypointense focus or mass confined to prostate and <1.5 cm in greatest dimension
5 Same as 4 but >1.5 cm in greatest dimension or definite extraprostatic extension or invasive behavior
T2-WI for TZ
1 Homogeneously intermediate signal intensity (normal)
2 Circumscribed hypointense or heterogeneous encapsulated nodule(s) (BPH)
3 Heterogeneous signal intensity with obscured margins Includes others that do not qualify as 2, 4, or 5
4 Lenticular or noncircumscribed, homogeneous, moderately hypointense and <1.5 cm in greatest dimension
5 Same as 4, but >1.5 cm in greatest dimension or definite extraprostatic extension or invasive behavior
DWI
1 No abnormality on ADC and DWI with high b-value (>=1400)
2 Indistinct hypointense on ADC maps
3 Focal mildly or moderately hypointense on ADC maps and isointense or mildly hyperintense on high »-value DWI (>1400)
4 Focal markedly hypointense on ADC maps and markedly hyperintense on DWI with high 4 values (>1400) and <1.5 cm on
axial images
5 Same as 4 but >1.5 cm in greatest dimension or definite extraprostatic extension and invasive behavior
DCE
Negative No early enhancement, diffuse enhancement not corresponding to a focal finding on T2-WI and/or DWI, or focal
enhancement corresponding to a lesion showing features of BPH on T2-WI
Positive Focal enhancement and enhancement earlier than or contemporaneously with that of adjacent normal prostatic tissues and

findings corresponding with findings suspicious for cancer on T2-WI and/or DWI images

DCE: Dynamic contrast-enhanced; MRI: Magnetic resonance imaging; PZ: Peripheral zone; TZ: Transition zone; SI: Signal intensity;
DWI: Diffusion-weighted imaging; ADC: Apparent diffusion coefficient; T2-WI: T2-weighted imaging; T1-WI: T1-weighted imaging; BPH: Benign
prostatic hyperplasia; PI-RADS: Prostate Imaging Reporting and Data System.
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Figure 1: A 59-year-old male patient with a high prostate-specific antigen (23.938 ng/ml). (a) An axial T2-WI shows a hypointense area suspicious
of cancer in the right transition zone at the mid-gland level (arrows); this area shows mild hyperintensity on the b-1500 s/mm?image of the DWI (b)
and moderate hypointensity on the apparent diffusion coefficient map (c). On DCE (d), this area shows focal and early enhancement compared
to the surrounding tissue. The signal intensity-time (SI-T) curve is Type Il (e), and histology confirms prostate cancer (Gleason 3 + 4 = 7) (f).
PI-RADS v1 scores: 4 points for T2-WI, 4 points for DWI, and 4 points for DCE, summed score = 12. This corresponds to a PI-RADS v1 score
of 4. According to the PI-RADS v2 classification, the areas on T2-WI and DWI correspond to a score of 5 because they are larger than 1.5 cm
and show a DCE that is “+” (early focal enhancement). Because the lesion is in the transition zone, the point value of T2-Wl is significant for the
PI-RADS v2 overall score of 5. PI-RADS: Prostate Imaging Reporting and Data System; DWI: Diffusion-weighted imaging; T2-WI: T2-weighted
imaging; DCE: Dynamic contrast-enhanced.
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Figure 2: A 77-year-old male patient with a high prostate-specific antigen (8.995 ng/ml). (a) An axial T2-WI shows a heterogeneous signal in the
peripheral zone. This area shows focal hyperintensity in the left peripheral zone (arrows) on the b-1500 s/mm? DWI (b) and hypointensity on the
apparent diffusion coefficient map (c). On DCE (d), this area shows focal and early enhancement compared to the surrounding tissue. The SI-t
curve is Type Il (e), and histology confirms prostate cancer (Gleason 3 + 3 = 6) (f). PI-RADS v1 scores: 3 points for T2-WI, 5 points for DWI,
and 5 points for DCE, summed score = 13. This corresponds to a PI-RADS score of 5. According to the PI-RADS v2 classification, the area on
DWI corresponds to a score of 4 because it is smaller than 1.5 cm and shows a DCE that is “+” (early focal enhancement). Because the lesion
is in the peripheral zone, the point value of DWI is significant for the PI-RADS v2 overall score of 4. PI-RADS: Prostate Imaging Reporting and
Data System; DWI: Diffusion-weighted imaging; T2-WI: T2-weighted imaging; DCE: Dynamic contrast-enhanced.
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v2 (P=10.3065). For the TZ alone, the AUCs were 0.841 for
vl and 0.971 for v2 (P <0.001).

ROC analysis was performed to determine the cutoff value
that optimized the sensitivity, specificity, and accuracy for PCa
detection [Table 8]. A cutoff value of 4 was used (scores of 4
and 5 were used as a positive mp-MRI). When we combined

Table 5: Integration of MRI scores from T2-WI, DWI, and
DCE from PZ and TZ recommended by PI-RADS v2

PZ TZ

DWI T2-WiI DCE PI-RADS T2-WI DWI DCE PI-RADS

1 Any Any 1 Any Any 1

2 Any Any 2 2 Any Any 2

3 Any Negative 3 3 <4 Any 3
Positive 4 5 Any 4

4 Any Any 4 4 Any Any 4

5 Any Any 5 5 Any Any 5

Any: 1-5; T2-WI: T2-weighted imaging; DWI: Diffusion-weighted
imaging; DCE: Dynamic contrast-enhanced; PZ: Peripheral zone;
TZ: Transition zone; PI-RADS: Prostate Imaging Reporting and Data
System; MRI: Magnetic resonance imaging.

the two zones, PI-RADS v2 demonstrated significantly higher
sensitivity (96% [144 of 150]) vs. 84.67% [127 of 150],
P < 0.001), similar specificity (84.06% [211 of 251] vs.
81.27% [204 of 251], P = 0.311), and significantly higher
accuracy (88.53% [355 of 401] vs. 82.54% [331 of 401],
P=0.002) than that of v1. We also evaluated the performance
of the PI-RADS scoring system in TZ and PZ lesions
separately. For the PZ, there were no differences in sensitivity,
specificity, or accuracy using PI-RADS v1 compared
with PI-RADS v2 (all P > 0.05). For the TZ, there was a
significant improvement in sensitivity for PCa detection using
PI-RADS v2 (96.36% [53 of 55]) compared with PI-RADS
vl (76.36% [42 of 55], P = 0.003); however, there was no
difference in specificity using PI-RADS v2 (90.24% [74
of 82]) compared with PI-RADS v1 (84.15% [69 of 82],
P = 0.227). Moreover, overall accuracy improved using
PI-RADS v2 (92.70% [127 of 137]) compared with PI-RADS
vl (81.02% [111 of 137], P = 0.002).

Discussion

There are some key differences between v1 and v2 [65.11.1516]

Table 6: Characteristics of patients enrolled in this study

Characteristic All PCa Non-PCa
Number of patients 401 150 251
Age (years), mean (range) 64.4 (34-88) 66.7 (38-86) 63.0 (34-88)

Prostate volume (ml), mean (range) 51.84 (12.65-356.43)

PSA level (ng/ml), median (range) 10.70 (0.20-1762.96)
PI-RADS vl on mp-MRI, 7 (%)
1 14 (4)
2 64 (16)
3 149 (37)
4 109 (27)
5 65 (16)
PI-RADS v2 on mp-MRI, n (%)
1 51(13)
2 89 (22)
3 77 (19)
4 54 (14)
5 130 (32)
Prostate zone (n)
PZ
TZ
Gleason score (1)
<3+3
3+4
4+3
>4+4
Clinical stage (n)
cT1
cT2a
cT2b
cT2c
cT3a
cT3b
cT4

52.26 (13.36-356.43)
43.81 (1.38-1762.96)

51.59 (12.65-222.96)
7.148 (0.20-171.6)

0(0) 14 (6)
1(1) 63 (25)
22 (15) 127 (51)
63 (42) 46 (18)
64 (42) 1 (0)
1(1) 50 (20)
1(1) 88 (35)
4(2) 73 (29)
27 (18) 27 (11)
117 (78) 13 (5)
95
55
17
29
50
54
3
20
16
29
12
42
28

PSA: Prostate-specific antigen; PZ: Peripheral zone; TZ: Transition zone; PI-RADS: Prostate Imaging Reporting and Data System; PCa: Prostate

cancer; mp-MRI: Multiparametric magnetic resonance imaging.
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Table 7: AUC values of single PI-RADS scores for T2-WI, DWI, and DCE and for summed PI-RADS score for cancer
detection in PZ, TZ, and both PZ and TZ

Zone T2-WI DWI

PI-RADS vi PI-RADS v2 P PI-RADS v1 PI-RADS v2 P
PZand TZ  0.834(0.794, 0.869)  0.849 (0.810, 0.883)  0.0143 (Z=2.450)  0.860 (0.822,0.892)  0.877 (0.840, 0.907)  0.0170 (Z=2.387)
PZ 0.777 (0.722,0.826)  0.780 (0.725,0.828)  0.7514 (Z=0.317)  0.919 (0.879, 0.949)  0.934 (0.897, 0.961)  0.0284 (Z=2.192)
TZ 0.957 (0.909, 0.984)  0.965 (0.918,0.989)  0.2399 (Z=1.175)  0.705 (0.621,0.780)  0.723 (0.640, 0.796)  0.2901 (Z=1.058)
Zone DCE Overall

PI-RADS v1 PI-RADS v1 PI-RADS v2 P

PZ and TZ 0.791 (0.747, 0.829) 0.889 (0.854, 0.918) 0.942 (0.915, 0.963) 0.0001 (Z=3.980)
PZ 0.816 (0.763, 0.860) 0.916 (0.876, 0.947) 0.930 (0.893, 0.958) 0.3065 (Z=1.023)
TZ 0.748 (0.667, 0.818) 0.841 (0.769, 0.898) 0.971 (0.928, 0.992) <0.0001 (Z=4.411)

Data in parentheses are 95% CIs. AUC: Area under ROC curve; T2-WI: T2-weighted imaging; DWI: Diffusion-weighted imaging; DCE: Dynamic
contrast-enhanced; PZ: Peripheral zone; TZ: Transition zone; PI-RADS: Prostate Imaging Reporting and Data System; ROC: Receiver operating
characteristic; CIs: Confidence interval; MRI: Magnetic resonance imaging.

Table 8: Diagnostic performance of PI-RADS v1 and v2 for PZ, TZ, and both PZ and TZ

Version Both PZ and TZ Pz TZ

Sensitivity  Specificity Accuracy Sensitivity Specificity Accuracy Sensitivity Specificity Accuracy
PI-RADS v1 (%) 84.67 81 82.54 89.47 79.88 83.33 76.36 84.15 81.02
PI-RADS v2 (%) 96 84 88.52 95.79 81.06 86.36 96.36 90.24 92.70
P <0.001 0.311 0.002 0.07 0.839 0.215 0.003 0.227 0.002

Cutoff values to differentiate between benign and malignant lesions were set to 4, with a score of 4 indicating clinically significant cancer being
likely to be present. Diagnostic accuracy comparison between vl and v2 using McNemar’s test with P<0.05 considered statistically significant.

PI-RADS: Prostate Imaging Reporting and Data System; PZ: Peripheral zone; TZ: Transition zone.

First, in v2, MRSI is no longer recommended for a PI-RADS
assessment, with mp-MRI consisting only of T2-WI, DWI,
and DCE. In contrast, vl considers MRSI to be an optional
technique. Second, in v2, the acquisition of high b-value images
is recommended, utilizing a b-value of at least 1400 s/mm?,
whereas v1 recommends using >800 s/mm? as the high b-value
series for interpretation. Third, subtle changes have been
made to the 5-point scoring systems for T2-WI findings in
the PZ and TZ and for the DWI findings. DCE has changed
from a 5-point scale to being classified as either “positive”
or “negative.” In v1, it should be noted that the DCE score is
very complex because it combines a 3-point score for three
distinct curve types along with the focality and asymmetry of
a finding to create a 5-point score. Most importantly, in v1, no
recommendation is given on how to integrate the single scores
for each sequence to calculate an overall score for a lesion.

Since the PI-RADS vl scoring system was published in
2012, it has been evaluated in many studies.''”'® In these
previous studies, the sequence of T2-WI, DWI, and DCE
was considered to have equal discriminatory power, and
a sum score was used to integrate the individual scores
for each sequence into an overall score for a lesion.!">?2
However, in v2, the concept of a “dominant sequence”
was introduced. DWI is the key sequence for the PZ, and
T2-WI predominates in the TZ. Details are provided on
how to assign the final PI-RADS v2 score. In this study, we
reported a single PI-RADS vl score per patient on a 1-5

scale. Based on recommendations by Rothke et al.,!'¥ we
added the individual scores to determine a total sum score
and grouped it into five classes: PI-RADS scores of 3 and 4
were Class 1; 5 and 6 were Class 2; 7-9 were Class 3; 10—12
were Class 4; and 13—15 were Class 5.

In this study, we compared the diagnostic performance
of vl and v2. Summed PI-RADS vl and v2 scores both
showed good capability in cancer detection with a diagnostic
accuracy of 0.80. The diagnostic accuracy increased from
0.82 to 0.88 with the use of v2 compared with v1 for all
patients in our study cohort. The diagnostic accuracy
values for the detection of TZ PCa were 0.81 for vl and
0.92 for v2. The summed PI-RADS v2 outperformed v1 in
the assessments of the TZ, and the two zones together and
exhibited similar sensitivity, specificity, and accuracy in the
assessment of the PZ. Our results indicate that diagnostic
performance depends on cancer location. Our study is in
accordance with other studies®?!! that showed that DWI
was the most effective method for identifying cancer in
the PZ whereas T2-WI was more effective for tumors in
the TZ. Literature comparing v2 and v1 is sparse. Polanec
et al. reported that v2 appears to be the preferable method
for evaluating the TZ whereas v1 performed better in the
PZ.24 Their findings are in accordance with our study and
in that v2 shows improved performance in the TZ compared
with v1. In contrast, our study indicates that vl and v2
have a comparable diagnostic value in the PZ whereas their
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findings showed that v1 performed better in the PZ and that
the v1 approach should be used in PZ lesions. Another study
by Kasel-Seibert compared vl and v2 in >3 lesions and
reported higher diagnostic accuracy using v2; however, the
lesions were not analyzed separately based on the PZ and
TZ.* These findings are of importance because v2 appears
to improve TZ lesion classification, which is considered
problematic to differentiate. Further study is required to
determine v2 compared with vl in classifying PZ lesions.

There are several limitations to the present study. The first is
the use of a TRUS biopsy as the standard of reference due
to the lack of whole-mount pathology slides after a radical
prostatectomy. In China, PSA screening is not common, and
the majority of patients are found to have high-grade PCa
when diagnosed and are past the opportunity for a radical
prostatectomy.?®! The majority of our study population with
PCa had locally advanced disease, with Gleason score (GS)
>4 + 3 comprising more than two-thirds of the cases and
half of the patients with T3 + T4, which is likely to inflate
the sensitivity because most institutions have predominantly
GS 3 + 3 and 3 + 4 disease.**"! The second limitation is the
spatial consistency between the MRI and the histopathological
findings. A TRUS biopsy may be responsible for false-negative
results if the tumor is small. In this study, we used MRI to
direct the TRUS biopsy and focused primarily on the highest
PI-RADS score. This patient-by-patient analysis, which did
not include a per-region analysis, can partially obviate this
problem.?81 Despite the limitations of our study, we believe
that our methodical strategies provide sufficient validity for
the principal results of our study.

In conclusion, PI-RADS v1 and v2 both performed well in
tumor detection. PI-RADS v1 was somewhat less effective
than v2 in the assessment of the TZ. The revised PI-RADS
v2 should be studied further.
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