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[ Abstract] Background and purpose: With the development of multi-parametric MR imaging techniques
for detection of prostate carcinoma, medical imaging has shown the promising value in diagnosis, prediction of
aggressiveness and evaluation of responses to different treatments. However, the increase of scanning sequences and
the different weight of sequences in different regions of prostate put additional burden on diagnosticians, and thus the
Prostate Imaging Reporting and Data System version 2 (PI-RADS V2) is generated. For popularizing PI-RADS V2, we
performed this study to investigate interobserver agreement and accuracy in diagnosing prostate lesions. Methods: We
retrospectively analyzed 98 patients with 141 prostate carcinoma lesions confirmed by biopsy and/or surgery who met
the conditions of PI-RADS V2 assessment. Two readers independently assigned a PI-RADS V2 assessment category
to the lesions. The Cohen’s kappa statistic was used to quantify interobserver agreement. The area under the receiver
operating characteristic (ROC) curve (AUC) was calculated to determine reader accuracy for the detection of clinically

significant prostate cancer (Gleason score =7). Simultaneously, the cutoff value of all ROCs were calculated, which
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would be regarded as the optimal value to define the prostate lesions as benign or malignant foci. Results: When a

PI-RADS V2 assessment category =3 was considered positive, the agreement between readers was good for non-

peripheral zone lesions (kappa=0.668) and peripheral zone lesions (kappa=0.769). When a PI-RADS V2 assessment

category =4 was considered positive, the agreement was better for non-peripheral zone lesions (kappa=0.710) and

excellent for peripheral zone lesions (kappa=0.843). The AUCs for readers 1 and 2 were 0.816 and 0.792, and had no

significant difference. The AUCs were greater for non-peripheral zone lesions than for peripheral zone lesions (AUCI:
0.886 vs 0.791; AUC2: 0.791 vs 0.730). Additionally, the cutoff value of all ROC curves was 3. Conclusion: Two

experienced readers were able to accurately identify patients with clinically significant prostate cancer using PI-RADS

V2 with good interobserver agreement. PI-RADS V2 may be more suitable for non-peripheral zone lesions, which need

further investigation.
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Tab.1 The imaging protocol of mp-MR for PCa
Parameter T1IWI T2WI DWI DCE
Sequence GRE TSE Resolve VIBE
TR #/ms 231 9040 7400 3.56
TE t/ms 2.46 89 62/99 1.39
Flip angle 70 160 180 9
Metrics 320320 320%320 200x180 350%350
Field of visio A/mm’ 350350 200%200 200%200 350%350
Number of excitation 2 2 172 1
Slice thickness d/mm 5 3.5 35 3
B values/(s-mm™) 0/1 500
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Fig. 1 An example of PCa in non-peripheral zone with PI-RADS of 5

A patient with PSA of 25.64 ng/mL was 64 years old. The lesion was
located at central gland with the longest diameter of 23mm. It had low
signal intension on T2WI and ADC map, and high signal intension on
DWI, of which PI-RADS score was 5 and finally Gleason score was 8
according to surgical pathology

2 SMEFPI-RADSIE S A 48997 kR il
Fig. 2 An example of PCa in peripheral zone with PI-RADS of 4

A patient with PSA of 16.32 ng/mL is 58 years old. The lesion is
located at left peripheral zone of prostate with the longest diameter of
12 mm. It is low signal intension on T2WI and ADC map, high signal
intension on DWI, and has obvious enhancement on DCE, of which
PI-RADS score is 4 and finally Gleason score is 7 on basis of biopsy
pathology

1.4 SGitsatE
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Tab.2 The pathological data of patients Tab.3 The interobserver agreement of diagnosing PCa foci based
Item Peripheral zone ~ Non-peripheral zone on PI-RADS V2
Benign lesions” 26 39 Kappa value Non-peripheral Peripheral Al lesions
zone zone
Malignant lesions 46 30
PI-RADS V2=2 0.544 0.640 0.612
Gleason score
PI-RADS V2=3 0.668 0.769 0.747
7 23 13
PI-RADS V2=4 0.710 0.843 0.840
8 12 9
9 9 6
10 2 2

*: Benign lesions here include prostate carcinoma with Gleason score of
not more than 6, which is suggested to active surveillance rather than
active intervention.
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Fig. 3 ROC curves for two readers utilizing PI-RADS V2 to predict the presence of PCa confirmed by biopsy and/or surgery in different
regions
The areas under ROC curves of depicting the diagnostic ability in non-peripheral, peripheral and total regions for radiologist 1 and 2 are as the

following: 0.886 vs 0.791, P=0.828 6; 0.791 vs 0.730, P=0.230 1; 0.816 vs 0.792, P=0.443 1. A: Evaluation of non-peripheral zone lesions; B:
Evaluation of peripheral zone lesions; C: Evaluation of the overall lesions

% 4 RFAPI-RADS V2i2#iPCaim it I RBIE R FRE
Tab. 4 The sensitivity and specificity of diagnosing PCa foci based on PI-RADS V2

PI-RADS V2=3 PI-RADS V2=4
ftem Sensitivity/% Specificity/% Sensitivity/% Specificity/%
Radiologist 1
Non-peripheral zone 96.67 43.59 90.00 76.92
Peripheral zone 100.00 26.92 95.56 46.15
All prostate 94.67 31.75 89.33 60.32
Radiologist 2
Non-peripheral zone 93.33 58.97 86.67 82.05
Peripheral zone 91.11 19.23 86.67 4231
All prostate 88.00 41.27 82.67 65.08

( kappa=0.68 ) JzPolanec%s "' (kappa=0.71)
3 3f Sy (BFIE 45—, {HBaldisserotto ' FIMuller
S TS B R, PI-RADS V2SR S h 4

AR BN, WA EIMXPI-  FE—-ZM (kappafdsil#0.53F10.46 ) . 7
RADS V2=34 ikt 3P ff —SbE 44 Sb, XFFPLRADS V2= 44 Hofitt i A ikt
(kappa=0.747) , 5Kasel-SeibertZs ' el (kappa=0.840) , SParkZs '™ fmFoe 45 5



(P BB&AER L) 20184528553

201

T (kappa=0.801) , {HH] 4T Rosenkrantz
% RESE (kappa=0.552) o FATVEANMT T
RGP IE RN . e, Prdid s g s e
IR X I S 8k, Kasel-Seibert, Polanec .,
Park S A5 341381 1 44 B A E R AL B0, X
e ST M AE AR, HAZ W — B2 s dr
Mulleri# 15 T 5V I, Rosenkrantzigif | 64y [
i, A ArT 75 2 i kappa R B I AT A% B
iR R %k, (HEIT{EHTTPI-RADS
V2T Y 2 AT TR R Y,
i NFtk %2, BRERBR, —Srs/h, 5
Gh, N FBLAE BT R A B e Ty 20T AR e 4
— &, XATREXF VPG Y45 R A — e, 7E
Rosenkrantz% '/ BRFGE . BTk i A 647 B2 i
FEER A WP, XSS R HTS ARG T
AR, B AENEIE AL Bk R S
Il PR T AR A BT UL AT — e i 25 57, X A]
ReLfE—E B Lm 7 —2t:. BRItz Ah, Br
PR ) B T A9 Iy % AR A — 2 #9520, Muller
2 TR ST, SAEEAL EE I % T 6N A £
124EAN4E, Hkappaft{Xh0.46, {HiX —F R
R IEAK, FEKasel-Seibert®: ') RAHFSE
P — BRI AR AR AE S ARELUE , (HX A
W5 M kappald 3 #m . JFH, M RG4% > Pl-
RADS V2J5, fIRAEBE Y BT n] BA B ri2
RE S 0, ARBRSE, WA EIRIS K2 5
JTegitEE L (P>0.05) , X AL EHE PI-RADS
V2RIMEITAE , RV P AT 5 B 4 B2 It i 51
ik B TEA

GlazerZ:'®)  RosenkrantzZ '’ JPurysko
4 (0 gy REgE 2, PI-RADS V2iTAk 41 5 s
R — BRI T AT, SAMIRG R — 3
546, XFTFPI-RADS V2iForibl s st H
PEAG ) —BovE b m X WS Z AT A 5 —
UL XIS =400 1994, PI-RADS V2
HA AR A2 W — 80k IF B XX g
kb, P44 BRI IS 2R B BRAR 12 W SRR S R S
£, HPI-RADS V2=3475 SCHBHTERAR LG, H
W R AR, HHEEREHE A, 5
ZATBERIM T, X AEPI-RADS V2=4/)

R ek B U s g SR

KB, T EPI-RADS V2=37010 /&
= 44558 SR PR, XA BRIR 912 W R 5%
Wl HSE R4, Zhang® X135 5PI-
RADS V24 K SCHk i T Meta AT, S5ARMFGRHY
LERKA ( RIEEN85%, RS RHT1I%) o X
Al i 5 GleasonIF4r HO AL E oA “RAE” H
—fEXZ, A, PI-RADS V27EIESNEA 12
Wi Sk LN B (%4) , 5Zhangs ' Y
WFoE 25 R —20, It H AN AR AL A2 W i 1
LAl A R, BPI-RADS V2] BETE I & JE 41 H
A T AL T L A [ BE O A A B
PI-RADS V2432ifsr— 8P H 4, #(PI-RADS
V2R H IS G AR M i — LI

EARTFFADAFE— LR D B & FrEAL
(R kE EL AR AT B S, R L TE IR 9T b s o7 1) —
Pk, AFNTXF 50 B B gk R T 5 s @ F
I I BRIk A R —HL, BB B ik
FEORIEACRIE T FARVIR RIS IR LY, AL
JERIET A 5 SR AEr 2], HGleasoni¥- 4 1]
REIASRBAR B AL P40

i bk, AR EITA HPI-RADS V2iEfh
FS B A LA Bl ) — Bk, ANER k)2
Wr— kg = FARSNE kL . Soh, ST IAE
AP XA BRAR 1L W R AU KRR, PI-
RADS V2 g5 iE H RSN X .

(& % X Bk
[1] AMERICAN CANCER SOCIETY. Cancer facts & figures 2017
[ J/OL ] . Atlanta, GA: American Cancer Society, 2017. https://
www.cancer.org/research/cancer—facts—statistics/all-cancer—
facts—figures/cancer—facts—figures—2017.html.

(2] Sr@il, ERH, FIKBE 45, 1990-20134F [ 55 1 i3]
JEpm AT [T ] . PR TSR AR, 2016, 37(6):
778-782.

[3] MEIGSJ B, BARRY M J, OESTERLING J E, et al. Interpreting
results of prostate—specific antigen testing for early detection of
prostate cancer [ J ] .J Gen Intern Med, 1996, 11(9): 505-512.

[4] OMAR J, JAAFAR Z, ABDULLAR M R. A pilot study on
percent free prostate specific antigen as an additional tool in
prostate cancer screening | J | . Malays J Med Sci, 2009, 16(1):
44-47.

[5] BAUR A D, MAXEINER A, FRANIEL T, et al. Evaluation of

the prostate imaging reporting and data system for the detection



202

DU

ETE T RAVIRZER ST ARHGERVIRRIL N — B RER M HRA

[6]

[10]

[11]

[12]

[13]

[14]

of prostate cancer by the results of targeted biopsy of the prostate
[J ] . Invest Radiol, 2014, 49(6): 411-420.
SCHIMMOLLER L, QUENTIN M, ARSOV C, et al. Predictive
power of the ESUR scoring system for prostate cancer diagnosis
verified with targeted MR—guided in—bore biopsy [J] . EurJ
Radiol, 2014, 83(12): 2103-2108.
WEINREB J C, BARENTSZ J O, CHOYKE P L, et al. PI-
RADS Prostate Imaging—Reporting and Data System: 2015,
version2 [ J ] . Eur Urol, 2016, 69(1): 16-40.
GLAZER D I, MAYO-SMITH W W, SAINANI N I, et al.
Interreader agreement of Prostate Imaging Reporting and Data
System version 2 using an in—bore MRI-guided prostate biopsy
cohort: a single institution’s initial experience [J].Am ]
Roentgenol, 2017, 209(3): W1-W7.
PARK S 'Y, SHIN S J, JUNG D C, et al. PI-RADS version 2:
preoperative role in the detection of normal-sized pelvic lymph
node metastasis in prostate cancer [J7 . EurJ Radiol, 2017,
91:22-28.
MATSUOKA Y, ISHIOKA J, TANAKA H, et al. Impact of the
Prostate Imaging Reporting and Data System, Version 2, on MRI
diagnosis for extracapsular extension of prostate cancer [J].
Am J Roentgenol, 2017, 209(2): W1-W9.
ORI, =K, 2T A IR R 2 S BRI
PI-RADS(55 2 i) P2 Wi s i R i ey i [T ] .
HESFAS20E, 2017, 32(4): 414-417.
HASSANZADEH E, GLAZER D I, DUNNE R M, et al. Prostate
imaging reporting and data system version 2 (PI-RADS V2): a
pictorial review [ J ] . Abdom Radiol (NY), 2017, 42(1): 278-
289.
HUMPHREY P A, MOCH H, CUBILLA A L, et al. The 2016
WHO classification of tumours of the urinary system and male
genital organs—part B: prostate and bladder tumours [ J ] . Eur
Urol, 2016, 70(1): 106-119.
KASEL-SEIBERT M, LEHMANN T, ASCHENBACH R, et al.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Assessment of PI-RADS V2 for the detection of prostate cancer
[J].Eur] Radiol, 2016, 85(4): 726-731.
POLANEC S, HELBICH T H, BICKEL H, et al. Head—to—head
comparison of PI-RADS V2 and PI-RADS V1 [J ] . EurJ
Radiol, 2016, 85(6): 1125-1131.
BALDISSEROTTO M, NETO E J, CARVALHAL G, et al.
Validation of PI-RADS v.2 for prostate cancer diagnosis with
MRI at 3T using an external phased—array coil [J].J Magn
Reson Imaging, 2016, 44(5): 1354-1359.
MULLER B G, SHIH J H, SANKINENI S, et al. Prostate cancer:
interobserver agreement and accuracy with the revised Prostate
Imaging Reporting and Data System at multiparametric MR
imaging [ J ] . Radiology, 2015, 277(3): 741-750.
PARK S Y, JUNG D C, OH Y T, et al. Prostate cancer: PI-
RADS Version 2 helps preoperatively predict clinically
significant cancers [ J | . Radiology, 2016, 280(1): 108-116.
ROSENKRANTZ A B, GINOCCHIO L A, CORNFELD D, et al.
Interobserver reproducibility of the PI-RADS version 2 lexicon:
a multicenter study of six experienced prostate radiologists
[ J 1. Radiology, 2016, 280(3): 793-804.
PURYSKO A S, BITTENCOURT L K, BULLEN J A, et al.
Accuracy and Interobserver Agreement for Prostate Imaging
Reporting and Data System, version 2, for the characterization of
lesions identified on multiparametric MRI of the prostate [J].
Am ] Roentgenol, 2017, 209(2): 339-349.
ZHANG L, TANG M, CHEN S, et al. A meta—analysis of use
of Prostate Imaging Reporting and Data System version 2 (PI-
RADS V2) with multiparametric MR imaging for the detection of
prostate cancer [ J | . Eur Radiol, 2017, 27(12): 5204-5214.
WEINREB J C, BARENTSZ J O, CHOYKE P L, et al. PI-
RADS Prostate Imaging—Reporting and Data System: 2015,
version 2 [ J ] . Eur Urol, 2016, 69(1): 16-40.

(ks HI: 2017-12-15 &I HI: 2018-02-05)



