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Diagnostic value of multi-parameter magnetic resonance imaging in prostate cancer
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[Abstract] Prostate cancer is one of the male malignancies with the highest incidence rate in the world, which seriously
endangers the physical and mental health of elderly men. Early diagnosis and treatment are critical for the formulation
of treatment strategies and the prognosis of prostate cancer. At present, its diagnosis mainly depends on digital rectal
examination, serum prostate-specific antigen and transrectal ultrasound guided biopsy. However, the diagnostic efficiency of
these methods is very low. In recent years, with the introduction of functional magnetic resonance imaging, multi-parameter
magnetic resonance imaging (mpMRI) is currently recognized as the most effective imaging method for diagnosing prostate
cancer. Besides the differential diagnosis of prostate diseases, it could further predict the pathological score of prostate
cancer and guide the subsequent targeted biopsy and local treatment. Accurate diagnosis of prostate cancer and subsequent
individualized treatment are of great significance. The current status of mpMRI in the diagnosis of prostate cancer is reviewed
in this paper.
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812 . MG HETH R PR (prostate-specific
antigen, PSA) Kl . £ EH B (transrectal
ultrasound, TRUS) 5151 5 58 28 il % 41 24 A
&, (HIXEJ5 iR PCa 12 Wi R B AR = BT
frtm . 4 PCa Bz Fp e PERyIm ARAEIR, AnIR
WL R BOREFREARA PTG RAE RS
AAENRZ PR T . BIRI2REE R E MM
58, Xf PCa RO AR, [RIRHAT Y 50% B
AR BE PCa 1B H B A2l PCa™, PSA
Ml R Y PCa §ii A M shaSREVT IR HE bR, H
REEREEAR AL, 7 R AR RS A S
HIRR R B AT WL PSA TR [, 29 25% 11
PCa A I PSA JKHET 4.0 ng/mL (IEH B
PSA /KK T 4.0 ng/mL ) ™', M EpFEi2Ek PSA
ZERIREE PCa I, T8 W 2R EETT TRUS 5%
THISIMR S RITE HAR A, XJE HET PCa Z2WTHY
i, (BFRIERY 12 s RGEGHIE b T8 7 P
2 R BURE )BT A AR R A R 2 J A
KT N Engl J Med [{—10 22 FhuL S A 57 45
WoR, XFEELL PCa B, WEILHRAUE (magnetic
resonance imaging, MRI ) 5|3t ] 27 s 76 XUBS:
PPAG L RVERIE T R G E

MRI 0] DU HEAHEF TRUS BRS04 i1 41
JiR 3 XA & PCa WSS AL, JFEH XS PCa UK
., R A EE R L 2SRRI
1% ( multi-parameter magnetic resonance imaging,
mpMRI) i H A IEE &R T2 AR (T2-
weighted imaging, T2WI) | ZIRE=HIH HUMAUL
1% ( diffusion-weighted imaging, DWI ) K ahZ%f
FLE5E 5% ( dynamic contrast-enhanced imaging,
DCEI) , & A4 46 B e PR I3 48 ( magnetic
resonance spectroscopic imaging, MRSI) . mpMRI
A A A BE R BRSSOk, i MRI 78
R BLAR b 04 TN AR B — 25 g e
AHIEINS , mpMRI Xf PCa i Wi i Fe 5 B 5 ik
90%, BIHERMEL 85%

1 BI5IBREY MRI

HAT, 8% R 1.5 T F1 3.0 T 39819 MRI i
PCa HYH AN, WAHIERA 7 T X Hi5
P TRR! . RIFIAR MRI ARG — BRI A AR
MELRIE, (0 B N LRI RS T i B T e L™

WRAEFRBE LS, 3.0 T 5wy EG 5T W W 4 T
1.5 T, [AlE 3.0 T MRI AT RIAE B 2RI
1.1 &% MRI (TIWI #= T2WI 53] ) 7E TIWI
I, BIAR RN AEES, ORISR BRI,
PRI TIWT 3222 TSI B 0 4 8 A 28 s
MRS, R, TIWILA BTSRRI

fE T2WI I, IEH HTSIRRSNE T R R (5
5, BATA | A AR T JE R R X R AIC T2 TR A%
55, BIFIIRA XAE T2WI F25 XA, Y4k H
HHI T2 5 5B R %8 PCa, (HiX—R M
ANEARRE, ATHIAR LR P AR . i, R A S
45 KBCFGYT I U | FTE R S RE PR i AR A T AT
FKAMES R, N Frh g ik PCa thTFHAESS
[F] 5 AR S AR A 2oL, HAS Wi e R
1.2 DWI DWI J¥FI TR 2K o3
i B )2 FRFRBE o p T 2H U A4 i e ) 5 1 % 4
28 5 55 2 AU oK 43 T I HIORE B8 52 R G,
TG RO HIORR B mT AR (L2 22 A ) 15 B LA i)
ROEMED L R IE R RTSIAR LY, Ko T3 X A
i, 765 b (A (P BEUR AR ) DWI F4_ERIAT
55, TEGNELHL, A BE 3G I [A) B S B0,
Y AP 2SR D, Koy F 3 HCZ R, DWI P51 3k
R E G5 FE A, SEE R BR L
(apparent diffusion coefficient, ADC) & & S L4
LUNIKGT FINY BZ BRI . ADC BN HITEZ2 2
B2 4 b (. WFITIESE, 78 ADC & I PCa )% il {g
SRR Z R AR ADC {8, 24 ADC [
W RANEH F AT R P IS S XA, R
PCa"" (HHATXT b (EHAYEBOFR KRR, @5
A b AEUN 1500 s/mm’ 1 2 000 s/mm’ X} PCa
MW R A T 2 ADC {EM PCa
BRI B3 AT AE—E WA O, "% EE Gleason
PSRN, 48 S RIRY 7 B U FIRT

AR, ESAMENRE S, HTim
WHEVEAEAE, HH DWI 1Y BT B i A N
REAR - b S B 805, PRI 22 4T FH AU 2
SEMIIEZE N AM 25 (intravoxel incoherent
motion, IVIM ) SAZRMARFEERE L, (HR H
IVIM RIS S T S BCETTAS PCa IR H
R AS R, 2 EA R,
1.3 DCEI JETHZNLERT b EE BG4 4760
A AR AN REAR i /R . DCET J&—Flid i
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DK S0 BRSP4 2H 2 i A AR AR 19 D) 8 AR T
oo AN FSRI R, AR R E vy T,
F T g DXl s ) T £ e 20 40 O = ) ol v it
JN7 DRI g DX el % b 0 Ak o i S
A5 IR S 2 B L R AR T i AR A AT
WY RE, [, FAE 5 [ 2 mT o 40 2Lk
i atr, (E—EE SR B R
SEXT LU A HE G 3, AT DL S B2 2 P Yl A P
i, it DCEIL ff5 i ] M Ze vl DAsf e 2 e i 2
B, WIEaAER (initial slope ) . IKIERTE (time-
to-peak, TTP) . fHAKf5 5 #E ( maximum signal
enhancement ) | JfiiHAEPR (wash-out slope ) MAFE
AT 2R T T FR (area under the curve after a specified
time, AUC,,.) "o i/ B3l ) R 5 14
WSHOTH T2 08) J1 2R, AR s s
K (transfer constant, K,,..) . M 7MNil7MEF
(‘extravascular extracellular volume, V,) Fl3#R 4L
(K,,) %" DCEI A By T4 w81 B i) K%
PEE R, T A AT SIIR R AEEEE T PCa AU
AR . SIEHERTFRSNER AL, PCa 1)
DCEI &I BT & s AL (e . 38 By it ih A
BB THE Y Kune Koy M1V, (B, A IS B8 DCEL
X PCa 12 SRS E 23 51K 69%~95% il
80%~90%"", F—IRFFEAR T, LAY Tofts £
AUF Lawrence-Lee FERBADRHE 7RG Ab#E, 35
Hofth 2 S B HRE T 4 % 51 PCa™,
1.4 MRSI MRSI gl L B A R E W)
By, S RZH ARG SR UG AR . I
YRR b Bz 4 3 WA R s AR IR ER ( citrate,
Cit) BIFTH AR T, 76 IE 8 500 A 9T 51 A 20
41, Cit &M 8 000~15 000 nmol/g, TMfE PCa 21
41, HEEEEFEE 500 nmol/g VAR, SEMEHT
SRR B R ) e R RE IR REAR, HATIACH Cit
SEEERFEIEZER PCa 51EH 1A IR M B2
RIS ARG A () B AREDY, AT IFSE & B THE R
R EIEAE , PCa 42 AHBE AL S & 4 Y
MRSI Fi 1 AT LA ZE R Ay e o i 1 22
Ak, 3 AT LA = A 24 X6 S AR MR B 3E R AT
DI (N AR, i RS LA, tony
AERT Ve B o 3 b Bl th R P05 21 S g w1330
LT R AT LA B R A3 4856 Tk BE A ARAR TR
K%, TR SR, RS R R %, HT,

A CHTHBR AT P 4 6 Wk BE T 58 5570

Ak, s &I (dynamic nuclear
polarization, DNP ) R EHHFIRAHAEN PC
TECAS ARG AL PC AT L i g R S
MARCRKY) o PC-INERRTEVF 2 S 56 vh gl vz (8
M, PR ERZERA — DX AR T1 g, Jf
HAECHACSHER (G FEREE A —DRIRIEER )
AbTFHU B . Nelson Z5F 2013 4F45 1 IRFEA
J¢ PCa kAT TR ML PC-TREIRR RIS,
TERA 7B AE PC-TRTR BRI i P A T e 4
Moo ZAFTE R SAREIEAIZUHLL,  PCa X3 PC-
FURRER/ " C-TR TR R R 1) LU ARG A

BARA O MRSI W AR IRZ , HEIFAR
BEAE by 32 0 0 1 3 AR A A T B T RS AR 1Y
BT 78R SEETIUT %4 ( American College
of Radiology, ACR ) FlRERIM &b PR A= FH BT 2
2> (European Society of Urogenital Radiology,
ESUR ) FE[a] R AYRT S RS AR s 5 80 R 4
( prostate imaging reporting and data system, PI-
RADS ) 2.0 fiiAH, B MRSI ) mpMRI %
RBREEL PR MRST X3 5 a5 XA 2l
OB EER Y, [RIBTATS AR MRST a4 (R e
Fisf ) A& 9 7 S Ak 3 R )7 IR R g FH o

2 mpMRI 7 PCa 2B /i 5z F

L5 PCa iZWiIT IEAIFAEEIG, 5 B0
26 MIR2 . mpMRI (4 H B A A D 5 26 ] R (1)
FH T H ., mpMRI A] LA DA 06 B (135 41 41
o, vl /b 2 A A A R RE SRR PR S R, AT LA
A2 AP XSS 1) R85 AT 7 A T
2.1 mpMRI % PCa #934#F 2012 4, ESUR KA

Br, RIS MRI /4 PI-RADS f—#5"",
2014 4, B ACR HI ESUR HL[E H Y PI-RADS
v2.0 HFE PCa #4T mpMRI K48 fil PI-RADS
ﬂzﬁ‘[%%]o

de Rooij ZEP%) mpMRI Hi2 Wik BE#AT T
meta 78T, Z5H 7R mpMRI HATR & Y R HUE 1
Fi57 . Hamoen Z5°IAH ST mpMRI 255211 PI-
RADS 4% PCa B2 AR = i fEwTE. &
AWFFEHET mpMRI ZH0F455 1110 PSA, NS
HEA RS PCa YRS T30,
2.2 mpMRI £ 3k & # ¥ 44 5

P

i PRI 2
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WAERTS AR ZE R AT 4T mpMRI K4F . MRI HAT TR
fe (R BHPE T, 3 T M XIS e A ] RE 2 B
PR B ] IR 280, ik #E PSA Ffili. MRI
A B TASI RN 22 57 i 5 A mT B X3, DA RS TR
G AUR A, XRETT DOdA BURE R 2, WA
B F I 1653 9%

HAEra 3 FoAF A XFH mpMRI %4l €
PEAT T2 R0 ) 2, BIA RS (cognitive
fusion ) . TRUS-MRI @4 f1 MRI-MRI @4 .
INFIRLS 45 ET/E TRUS 519 R oMy, &%
MRI #17%¢0], TRUS-MRI fili & 248 14 Fl 4k
A FEE A2 AR 0 A A7 1) i T PR (K145 S ST TRUS
MPEFTZEMl . MRI-MRI fli4527E MRI 528 IR
Fir SIS TR I R LR BRI AT 2 . KSR 3
B, REFH MRI #E A 25 %F PCa BAG HY R L5 T
TRUS 5 S (HA 5 3 Rl i) 250 532 1 Heds
WFFEARNT /b o MR 5] 5 (10 08 i) 22 00 75 22 1) 22 3
S RIS BRI TG R SO B, 1R LAY
EFERIAA ST RAE R K A Bkt 2R . — T4
HHTFIEE MRI 5T ( prostate MR imaging study,
PROMIS ) 13t H 38 1:F B BEPE BAS I 53 07 7 0 4
ZE R mp MR (749 BH P4 000 R o 00 381 7
T, 45 RS B E mpMRI 4558 R BATE, FTLA
R el A TS 2E B, X5 Kumar 551
HIbFIE 45 —2 .

mpMRI 7E PSA 7K = M i B i 91 A 1% 4141
A B 1 B v [FRE 24 2EAE ] . Girometti
SEWINE PSA fHAL T KIX (4~10 ng/mL) , T i
WIRT R SR B MR SR 2T T mpMRI Ky, JL
HRRE ARG RN 19.2%, BAPETRINE A 100%.
Abd-Alazeez 2™ NG ALK A FHYE T PSA /KT
R A mpMRI WERPEES T T0FA,, HR BN
76%~100%, BIHEFIE R 79%~100%.

2018 4F Kasivisvanathan & 4700 —I &
O FEPLAFGE 2B, XTIl R 5E PCa 195 B 5k
AT MRI KA, X MRI 278 PCa ) 53547 MRI
51T R ) 2 AT LA S5 o I PR e S (G
W, IR SHIE R TCE s G . X ok
BR PCa 2 HLEE -

3 N2

ZE LTk, mpMRI A RLRUA & 30 HA I IR

E X PCa, JTREASHE = 2 M 2 SV A 1Y HERA
PEo XF PSA JKV-ThiE . A s 4 UG A [ 1Ry &
HAT mpMRI fifr, C 85 ASEEE KL A
%% ( National Comprehensive Cancer Network,
NCCN) #5755 . REMWRIF P2 (American
Urological Association, AUA ) 45 Fg FIRKIN A R Zh
B34 ( European Association of Urology, EAU )
TR H RTTE R B R TR A 2SR
i H] mpMRI X} PCa #f41#I 0 1F4h, {H7E NCCN
FEE TSI TR W] mpMRI 7E 2Rl RT & 711
YER™, J£F mpMRI #) PI-RADS P-4r R4
TERE, P3G i B PRI AT SEE, JF 24
#E PCa 2 Wik BE M AR FETIE Bt 52 ) a2
— RN, IMZ T 2 B oy F AR AW &
&, mpMRI 7t PCa 2P BN ECKE A Wi T

(Z % X #f]
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