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The technical parameters and imaging interpretation criteria of the Prostate Imaging Reporting and
Data System version 2 (PI-RADS v2) using multiparametric MRI (mpMRI) are updated in PI-RADS v2.1.
These changes have been an expected improvement for prostate cancer evaluation, although some is-

sues remain unsolved, and new issues have been raised. In this review, a brief overview of PI-RADS

v2.1 is and several critical points are discussed as follows: the need for more detailed protocols of

mpMRI, lack of validation of the revised transition zone interpretation criteria, the need for clarification

for the revised diffusion-weighted imaging and dynamic contrast-enhanced imaging criteria, anterior
fibromuscular stroma and central zone assessment, assessment of background signal and tumor ag-
gressiveness, changes in the structured report, the need for the parameters for imaging quality and
performance control, and indications for expansion of the system to include other indications.

Index terms Prostate Cancer; Multiparametric Magnetic Resonance Imaging;

Magnetic Resonance Imaging; Diffusion Magnetic Resonance Imaging; PI-RADS

2]
H o
ol Aol A ol 471 Bl

Copyrights © 2023 The Korean Society of Radiology

= A 10%

—_

18
ok

L
N

p

~

°l JHE= QHMW /\l°HOP— %

N
i)
2

.]

¢

N

N
o
2

C

O

W

m Am oN

o]

75


http://crossmark.crossref.org/dialog/?doi=10.3348/jksr.2022.0169&domain=pdf&date_stamp=2022-01-30

JOURNAL of
THE KOREAN SOCIETY of
PI-RADS RADIOLOGY

S g Aeke] ARl et = o) vl wsto] 47 MRI S MRI R+
3 A A} (clinically significant cancer; ©]5} csPCa)2] &
& AT, 3). mpMRIx= 2740527} =7] wlZoll A A 2R (triage)= ABHECIF
FALY] IS H R 5 E A4S 4 = FH S AT 4 AHA).

Prostate Imaging Reporting and Data System (°]5} PI-RADS)2] 7H#-2 mpMRI2] E£3He
FIAZIAL g =N AP MRIS| Eob B2 /34 AR 7St 20121 %5 PI-
RADS7} 27§15 o2 & 20151 PI-RADS version 2 (]} v2)7F 27H=] {THS). PL-RADS v2+= 2
ko] 2|7, AF, of At7] vla At 2 FA] 5ol 28 9 25 7Ie M MRI9]
siAle] BESHE 9Jof ALFE| ATk PI-RADS v2= /el et ojate} vl ofaka} SjARZolA] Al
A oz FH QoA A1455] Holsoi L 1 AT BAE1 QIUK6, 7). PFRADS v2= Eal
o Avh HE7h W 9 o o] 835 shuhe] oAU 7| 2 0 2 PI-RADS v22] ZFx]of of
off W2 Atso] HAark|d QUARH of 5] offmj o5t ofHEA x|t Algto] Qlof, 2019t el
| AEA A70=]AEk(S). PI-RADS v2.1001A1+= PI-RADS v22] HA| £& A5t
A =2} 2F A= (interobserver agreement)& FAFAI7] L Tests| el 94 &5 w4

Y4 Al2'S 71 etelet. SFAIRE PIRADS v2.1004 = njsi 2 of2] BA17F Exieka M=

el
=
§
)
(o)
0

o

p

0l
=

& oAM= PI-RADS v2.101A4 714 MRIQ| /d41/71e4] Sat 4 A A9 7HR

QoF 9 ujRkAe) o AL Asfel A} Bk,

oAk 7|& X 2Hy
S} HA K

o

rlo

RIZAF 2 ghxe] 2 2]ol] chet S8k 174 Ared2 o= 4]

M
t}. 22} M2 2] = E3], o|F ui7l 217]5-% YAH(biparametric MRI; ©]5} bpMRI) T2 EZof|A]

o0
[e)
I~

rlr

Y& FHoll FF= mAl= T2 F2oltt. A% B2 mpMRI F20] 23 Aol 24
34 Aol A FF2 mIE 4= ATH10). T2 A% 2 daazl=d aEdolu 944 2
o] ol #at o] Aif= EeAlofth(11-13). sHAIRH o] 5717} o2 mpMRI H29]
P Slol W2 bzl o FHHEH

FATA(FLI) A2 e HdE IFE2 FAA7]A T2 G2l At
T F2E0 SR 71Ee I 4 ATH(14). SHAIE, FAFA ARS-2 HAMIE S, A
AP 5E0] B, 9 al oFEat b FARgo] A 4 QIti(15). 82 ™A do]

76 jksronline.org



AH|
—
Aok

THE KOREAN SOCIETY of
AEEHA] 282 1.5T A7l oAl mpMRI

JOURNAL of
RADIOLOGY

587}

[

s

T

ko]

32 5o
J

=
=

=

S|
A1 Alok= 26-30 cm@t

A}, 372k 1.5T A

O]

N

L

SE
29I}, mfehA], 2 4

RS}
=

71 9

4ol Za e

A

°

L

T

Q]
=

L=k

st

| 2k9] & Z(workflow)2] ofe}&
=

, mpMRI Z2 &

R}

F

L

ksl

]

15

S
s

2k Afole] 2ol

& A PI-RADS v2.1°1|1A]

5]

o]C}(18). &=

[el Xe)

&

=
}(diffusion-weighted imaging)2] 73-¢- PI-RADS v2.101|A{

(field of view)7} 16-22 cm 7} 3
H](signal-to-noise ratio)=

o
A
&514]
ro
=}

oM 2k 2IARE | #]Stol] o

BREEE

B% 48 7H5a} 317} Ths
Q-

He ZiAfet AL

.

| 59
AH8
HE

=
i

=

Q)

=

1)

A
[}

]

A7 RESER gxjel &
A

Q-

COEN

#lof
u

1—

[

J Korean Soc Radiol 2023;84(1):75-91

ARk 3T9}1.5T

=
o}

t

A E7) 4 mm Af

e
)
9
-
HE
=

ujr

PI-RADSv2.1

B!
=0
T
ol

oo %

™ (orthogonal plane)2] Al

744Q) 2|7}

XA
A
®r
%

s

I

f

HE (peripheral zone)2A] Ab

o]

o] Zeft

=
T

517

°

F=tl 2ol ",

4 9oLt Aol

]_

7
o
T =

l

o

o
o}

=

wr} 4
=47}

=

=

SAE

]

A
j S

o
oju

...,_mo
or
juze)

7

g0 e A

/\c-)l A}

b

https://doi.org/10.3348/jksr.2022.0169



JOURNAL of

THE KOREAN SOCIETY of

PI-RADS RADIOLOGY

ezt x4 (Diffusion-Weighted Imaging)

PI-RADS v2.1
ShAR R G A ol A bES F 4% 270 (%2 bke] 0-100 s/mm? [50-100 s/mm? B} A 5]
ZFb7ke] 800-1000 s/mm?)7} S E Tk, 744 0 & =2 h7ke 1400 s/mm? 0| AHS Aojof

=0 b7" %&7‘3}201/6}% ko hr7iy %7& brS- o] o§_ ﬁ]/&oﬂ(computed) AL} l—}_og)/b

et
e & ol

nJIo

PI-RADSv2.1

AFF GAFBIEL Al tiReH| o] A 0 2 T1 ZFZ A A AAL] o]} Hrt =4 F ),
%) 43ke] AJ7HA SiAFE (temporal resolution)= 10Z ool A] 15% o|uj 2 WA= lct 11 o]
= E]:]- o og P_Q,]%O] ZL]EJ-XJ 7\Px4o] HZS j_u_]—_‘i}\] 104271—_,] Z%Ekx%o u=]7}—7]— o]-L] z%/d

-1 ‘—— o1 v

% 37} vjg.o® Feker,

5

1:1] ZJo

|

S
=1

rel
r.l

a
5

2 PI-RADS v20ll4] 10% o]uj(7% oJu] A15)o] AIZHA Sid=rF S AlastA] 2 4
U 95 mhEzlo| A A7 AT ) 1522 Z71E|QS ) THEA] 2] ZFA Q] Hoj|A] =3
Eo]ojo] Q1S 4 UTH24).

T

%0,
lo

g
1)
o

6llA1 5! H11(Interpretation and Reporting)

B4 A2

PI-RADS v2.1-> H T} Z4H2Ql By 7|REg 425} 3ol x|9h of 5] Biwol| tigh s Alx} B
7t FHH o2 ZHEAA =HAY 4~ th(Fig. 1). PI-RADS v2.1014 ®sh= FA] % (central
zone)2t anterior fibromuscular stroma (°]5F AFMS)2] B 7}, o] ¥ (transition zone) 3
7}, SR ol A 281} 33 1] Mg} 5 2GS delM T 54 25l
oigt 7]22] ekt Fol

78

jksronline.org



JOURNAL of
THE KOREAN SOCIETY of
J Korean Soc Radiol 2023;84(1):75-91 RADIOLOGY

Bl s

DWI T2WI

Fig. 1. Flow chart of PI-RADS v2.1 assessment in the PZ and TZ.

DCE = dynamic contrast-enhanced, DWI = diffusion-weighted imag-
ing, PI-RADS = Prostate Imaging Reporting and Data System, PZ =
peripheral zone, TZ = transition zone, T2WI = T2-weighted imaging
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Fig. 2. Normal anterior fibromuscular stroma.
A-D. Normal anterior fibromuscular stroma (arrows) on an axial T2-weighted image (A), diffusion-weighted
imaging of b value = 1500 s/mm? (B), apparent diffusion imaging (C), and dynamic contrast-enhanced imag-

ing (D).
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Fig. 3. Normal centeral zone.
A-D. Normal central zone (arrows) on an axial T2-weighted image (A), diffusion-weighted imaging of b val-
ue = 1500 s/mm? (B), apparent diffusion imaging (C), and dynamic contrast-enhanced imaging (D).
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Fig. 4. Examples of linear lesions in the PZ in two patients.

A-D. Axial T2-weighted image (A) shows a linear hypointense lesion in the PZ oriented in radial pattern (arrow). On DWI (B, b = 1500 s/
mm?) and the ADC map (C), the lesion (arrows) shows linear hyperintensity and hypointensity, respectively. Axial DCE-MRI (D) shows early
arterial enhancement (arrow). The PI-RADS v2.1 score is 2.

E-H. Axial T2-weighted image (E) shows a linear, but pericapsular hypointense lesion (arrow). On DWI (F, b = 1500 s/mm?) and the ADC
map (G), the lesion (arrows) shows marked hyperintensity and marked hypointensity, respectively. Axial DCE-MRI (H) shows early arterial
enhancement (arrow). Because of its linear morphology, the lesion can be interpreted as DWI score 2 on PI-RADS v2.1. However, the lesion
was interpreted as DWI 4 based on PI-RADS v2. MRI-guided biopsy revealed prostate cancer with Gleason score 4+3.

ADC = apparent diffusion coefficient, DCE = dynamic contrast-enhanced image, DWI = diffusion-weighted imaging, PI-RADS = Prostate Im-
aging Reporting and Data System, PZ = peripheral zone
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Fig. 5. Patterns of wedge-shaped lesions in bilateral PZ in a 69-year-old male with a prostate specific antigen
of 12.3 ng/mL and a negative digital rectal examination.

A-D. Axial T2-weighted image (A) shows multiple wedge-shaped hypointense lesions in bilateral PZs. Axial
DWI (B, b = 1500 s/mm?) shows mildly/moderately (arrowheads) and markedly (arrows) hyperintense le-
sions in the site corresponding with (A). Axial ADC map (C) shows mildly/moderately (arrowheads) and
markedly (arrow) hypointense lesions (arrow) in the corresponding site with (A). Axial dynamic contrast-en-
hanced imaging MRI (D) shows some lesions in bilateral PZs exhibiting early arterial enhancement (arrows).
Based on the PI-RADS v2.1, these PZ lesions have a score of 2 because of the wedge-shaped lesions on DWI,
although some reveal marked hyperintensity on DWI and marked hypointensity on the ADC map. MRI-guid-
ed biopsy demonstrated prostate cancer with a Gleason score 4+3 in the left PZ and no cancer was found in
the right PZ.

ADC = apparent diffusion coefficient, DWI = diffusion-weighted imaging, PI-RADS = Prostate Imaging Report-
ing and Data System, PZ = peripheral zone
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csPCa = clinically significant cancer, PI-RADS = Prostate Imaging Reporting and Data System, TZ = transition
zone
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