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(BE] fyIRERHAE LS E LA BTN, RERIRENERRIFEZE L
FH#a¥. MRIAH BFRBAEL S BRREZHMRBRNE, SERIFH B /R A0S BR #5254 K
BRI LLEM, FEE MRI AR AR Z R, HIRiFREN S K IEEBEREENERH.
ZICAATS AR MR EHLE SRR ERETF, & FIhGE MRI ERT 5 BREN 2B L 52
Wi e @R AT TR MIE A, 40 MR BEEIAUR R . MR B . MR YEUNAUR S . MR §EL
REMR . AEARHETZ ST f8MA IR . MR #8URINAUR1G %, 48 T IhEE MRI M3 T
HIAHGRE KRR EZ BT, BERYEEMEREE, it —S#
RIS IM R EE . KT #BIEARE. PR AR THEFE.
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[Abstract] Prostate cancer is the second most common cancer in the world, and the incidence
of prostate cancer in China shows an upward trend. MRI has high soft tissue resolution and mulii-dimen-
sional imaging advantages, and it can better show the anatomy of the prostate and adjacent tissue
structures. With the development of MR technique, it plays a more and more important role in prostate
cancer diagnosis. This review starts from the imaging performance of routine MRI sequence of prostate
cancer, and a variety of functional MRI applications in the diagnosis and differential diagnosis of
prostate cancer are described in detail, such as MR perfusion-weighted imaging, MR spectroscopy, MR
diffusion-weighted imaging, MR diffusion tensor imaging, intravoxel incoherent motion diffusion-weight-
ed imaging, MR susceptibility-weighted imaging. Meanwhile this review introduces that functional MRI
has more advantages and can provide more image information than routine MRI sequence. According to
a series of semi-quantitative and quantitative data, functional MRI can further provide the blood per-
fusion of prostate cancer, water molecule diffusion and microcirculation state, metabolism and bio-
chemical composition change information.
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HiI % R 9% (prostate cancer, PC)2M A 5 —
W IRBBHEMNE, K PCHERENRERF
EIHEE, ERAEEZEREE MM ERERRK,
BHRTF R SW ik FE A BEREL. miE
HIF AR FPEHUR (prostate specific antigen, PSA )&
&, ZEEE TS T FRERS, E8FE—T
RRPRYE:, EEFRFEEHLIE. MRIFHER
RS PR ARSI, BB B/RET
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FIRREINFREH, 1RE RIS AR I EBAG AL A48 ) 2R,
WOT ARG B e . R M B R . HERARFIAL

RS, IR FRGEH IR, 15
S PC4r#A%, HET, MRI SRR PC I KB4

EPREENIIES, FE MRIERMERE, MREFE
PIAUEE (MR perfusion-weighted imaging, MRPWI),
MR % (MR spectroscopy, MRS). MR ¥ BUAUH,
(MR diffusion-weighted imaging, MRDWI), MR¥"
B 7K & R (MR diffusion tensor imaging, MRDTI) .
KENAHHFiZ3) (intravoxel incoherent motion,
IVIM)DWI, MR RERUBABUEAR (MR susceptibility-
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weighted imaging, MRSWD)Z#74 AR C& 4 T PC
MRS . 7RI, XT PC #Y MRI 2R AYHT
Rk REGRIT

1 PC# MRI EXAH{HFT

1.1 T1AOEUE & T2 EUE T3

RIS ARSY R [E A BRARFNAERR M B, A AR
R AKX, BiRX . SMNEK . BATIX . R
EREFRRX, EREEfhRX . B X ERER
B X AR RIRXS, 75% K PC I8 T4MA
X, 25%EFEFHRBRXE, T1 mAUR LRl
HRXARRESHE, EEOARSER; T2 AU EIE
WHANARX B EES, i PC B4R R
B2, FHit, T2 meugst PC el RBUSH S,
BREEEAT, FR 12 AUz EANIXKESE
A L F RIS BR AR RIR RSk . A5 AR ZF IS HH I
K PC BUT G 4 44k 5% -
1.2 zh&#E5R MRI(dynamic contrast-enhanced MRI,

DCE-MRI)

ffed 20 20 B AN M AT BRI . B B A R
ANoERE | b i S S R R ] S 80T
DCE-MRI B PC 5 IE# A4 a9 LA AR -
PC I WA gk, BUEHIRT, BRI R
3 4 (benign prostatic hyperplasia, BPH)FE I N B
A Ay STsalk, RPEEmtlalici, B AR S fE
5. DCE-MRI &8 $% it i [8]-15 5 58 B #i1 2& (time -
signal intensity curves, TIC), PC ZAfF FRER,
BPH T % N%18 F - RIE#E A F &%, DCE-MRI
WREIR M B sm LAt fa] | kRt (E] , SRALFREE . 5&
R, BMERELEERESH. EAMRER,
K W ) A B AR AR K O B B AR O 8 BPH
(sBPH) . ffktgsk > 3% BPH(gBPH). PC, 5&fk
FEREIRIK 7 sBPH. PC. gBPH, SBALFRIKIK A PC.
gBPH. sBPH®', EAMREE /R, RERERS
Gleason ¥F4r BA A%, PC IERIEFRHEBMTIE
e X HIZNE R HY; MTE Gleason TF53>6 fl<
6 (X HLBFFT P, HZiRE TAVERRE dh&k st g vk
WA 88%, BRiEHRF(H SR 0.125/min Af R
USR5k 87%M78%, A BT XK PC IR
Z P DCE-MRI t i £t K LG A M E 'S
B, MEBREBHEREK), #EWHRK,).
BN B AN BR IR E A (V). Hd, K= #A

JRRMEMNE S EEEERENSH. A
£, PC K™ 2k 555 Gleason W4+ 2
WEHE, W TN PC B BUSY, HE,
B E A BATT PCHRBUR R, K 3 R AL
I8 A BRI A T AR B A SR AR B
FARIE, SNERX PCHL. HME X HRAEH K AIMNA X IE
HEH K 435k (56.2445.3)x107, (20.8+9.3)x1073,
(12.1£8.7)x102 min™', ZH[E1Z RA G IT2EE L,
MAMNE X RAEL S5IEH HA K Z2R LG IR
Yo ZHYEFIEEE PC X K= & T R iRikiE
X, mEEH K= FBT PC Mi2Wi & 5 REM
250

2 PCHIMRIARHERE

2.1 MRPWI

MRPWI 7£ B /R #% B T A2 2 AL 1 [ B AT J2 ik
MRS FRMAL MR E % BORG, JFREE R
Prow at 695 B B Hol iE 4% . MRPWI Et DCE-MRI
BE T 0 L R BRI TR AL, BRe] R AR A
TIC Ah, BRESRAT AN [A) LR X A AH X 7 1 5 L o
(negative enhancement integral, NEI), -3 58 f
[6] (mean time to enhance integral, MTE) . ik Wg}
E] . BARMES TRERE, B ARFERSGER X R0
T (NEUMTE), F R B R 0 iR
EERENM, B R, PC i MRPWI A TIC Flik
(R (WA ] - F BPH, P& IEEIY MEIE, (B PC
/) MRPWI {9 TIC % F BPH; PC /) MRPWI iy
TIC 2k VEE 5 B FHRGE , T BHP [ FHAEXT 28 ;
PC. BPH, IE#Ti4AR 7N E X ) NELAK R Ak B
ERAES ¥ E X, NEI X} PC 12 Wi f A B {E
H 6.441 PC () MTE Flikugn [H] BH 8 42 T 1E % Al
FIARLIAR, IR PC 41Z1MXT b Bk B FvR BE
AT IEEALY, mAES TREREAR LA
POXF LB R A AR5 A IR, H ARkl S ik
AR MR B, Hitt, @it ERERES
R B PC HIRLTEIR 1L

B3R B A7 R AR REREA T X858 A (=) 4G
£, BB S BE FET RA AT RE RS It
ARG 41b, shlk B EFRIC (arterial spin labeling,
ASL)HE A —FRET B AER AME . A FHTE S X b
B MRPWI K, W52 8/~ ASL kit PC i X #EE
AR X I B E, SRS HEER R sk A R
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KREiE 4T MRPWI 46 £ 1ff £ &L PC 1) B & W15 BY
ASL % 55 B2 i,
2.2 MRS

MRS 2 HRiHE—RE LI IR R AR e E
Rt R AR, HHIThREYERSTHHI
A, IHF 1996 4EH Khrhanewicz ZWHAEH T A5
B B2 T, MRS FEREIFEMATFIARA L 4
BBREL (Cit). FHBR(Cho). LR (Cre) W4 1Lk B
A, HiFIAR MRS AR EE TSR AN S
W Zo2 M 2 Sk BREIEYE , (F Cit 7E =R R1E
R EAZR, EIRFIRS IR S AR ERE
¥ Cito IEHBUFEBHRIFIRE P Cit KIIRE AR
i3 89 360~1600 £, HAMAKX Cit IREHE &
FrhrER, XSMEAXEEREBER X, HiF
J 4 R R A5 MRS BRI R T AT £ 1Y)
JRIER

BPH B MRS ik TE & 5 IEE RIS AR B A —
2 #4> BPH £ (Cho+Cre )/Cit {HBS & T IE# RIS
&, T PC 5IE# ATS AR & BPH ) MRS 1§45
R, HAFESMR Cit 8 B ERAK, BB} Cho R
ZH5E, FIH(Cho+Cr)lEm T Cit 1§, Scheidler
L0938 W B PC (#(Cho+Cre )/Cit {E YK F IE % 81
FRSMEX AN 3 fEtniEE (50.86), ZIEHlRE
TURFIEHRISIRSMNEAX (Cho+Cre)/Cit {H M 2
fEARAERE (50.75) AT RESE , LLKFIEE RIS AR S
JE X (Cho+Cre )/Cit {E Il 3 {5Fr#EZE(50.86) A E
BHZWRE. T8 R%SPE 2004 FHREHT
FE A PC B MRS i2WidndE, LIERE PEZEA
RIFIAEAMEIX (Cho+Cre )/Cit {E N 3 fEFRAEE AR
#E, Bl (Cho+Cre)/Cit {H>0.99 1E A2 Witr i

IHZTIESE PC B (Cho+Cr)/Cit {H5 Gleason TE4>r
BIEAHX, HFE Gleason iFAr Mg hI, X A Cho
W F+ BT Cit R, B, FFRA K BMRS
2R E5BER PSA KEFE—EMIEMHXHES, &
PC B} IE # BT 5 AR AR AR B IR, S 3(Cho+Cr)/Cit B
FIPSA ¥FH5E . SR PSA (L ELA /TS IR 4H 445 =
HWMAERA PC fe5tE, PSA FHEIFA—E R PC,
HEBRERY PC BEME PSA AAGE. BHAE
N SCE P4R 38 (Cho+Cr)/Cit {HIZ KT PC B R BUE |
B . EFRRD S 92.31%. 80.65%F] 85.96%
FAb, BEFTRBAXS R ELBUE R A B R S AT
f# MRS MR RIELRIAE, $#FI5IBR MRS %

R I%AE AT E AT T
2.3 MRDWI

MRDWI 1 — R 7E 43 F 7K - b TR ME 3 e B
KATIEE R AR A BZE SRR ALK,
B EMATRER, FEHMESEERMY HE
¥ (apparent diffusion coefficient, ADC), ADC A
PIZ X K TR R Z . B TRIZIRSN
X SRR AL EZEFEK, £ MRDWI
B b AT LAEMTEER . KT BN IRE, F#R
SAEO, ESEIE; 2K T #CZRE, KM
R, WHESEE™, ADC FITERE 2 A
PEUBUR AR (b H)MER, 238 ADC=In(S2/
S1)/(b1-b2), K S1 5 S2 #+5IFR/R bl 5 b2 §
BB TS SR E{E, In NEAXE. bE
£ MRDWI FM— N EESH, @i By skE
BEHRTRIE | (EIPRAT (R FIRREEAT [RIR R YT, w4
&/ 2 WU LA b {EFT1S MRDWI Bl A] 155
ADC . ADC FIGERS B IE R BRA LN K 43 F 199"
BAEf, f MR XK F¥ /UL RS H A
EHER

PC AR /N, B ILE, HERVAS
BEEE EARBE, FEUREHAN KD TFEE
XK KK S FH 8B %R, MRDWI K F3&
MAEES, ADC AB (K. BPH S RARiA
REUE K, BB E, K FYEIRTIES
SRR, HIZE MRDWI & HES B EH R
X5 ; BHKSFY#UET PC, £ MRDWI ¥
FESE PC WK, 5% B/RIEFRIFIRIMEX
gBPH. sBPH X PC #J ADC Z#i TF&®, M ADC<
0.97x107 mm¥s, %5545 BB IE#® SMNE X
ADC BYAHXT L {8 <0.62 12 W7 PC BIW] SEIE4EY,
ADC B4 T2 nAUE AT F 338 5 F T2 AU E
BB TR . &% PC (Gleason ¥E4r=7), 18X
R HH PC (Gleason 43 <6), BEBRARIRH
JE R 5 M0 T2 AR 22 31 A K,
PC 89 ADC 5 Gleason WA 2 X, /R ADC ¥
AT RE AT IO A0 P O e 8 B AR B TR, R
i R 2 K>

b A EFEXT MRDWI LA EE . b Hii/,
MRDWI # B E#/N, T2 &AL, B
iR F T2 A% b EMK, VEREBK, H
FRHME S =B E, BRESTIE, [FRHEEK.
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A&7 MRDWI 7£ A Ta] b {EF PC 4 X 9 4
ADC IS % EILF M WE 3t , b {EH 300,
600. 1000 s/mm? B}, AMNEX PC 5IE#HHH Z a1
S ES, bR 800 s/mm? I FIE Z EIAF
FES, 2HEHRRLESY, 24, MRDWI £
AU AR 5 I R b (EIEER v TR —hr i
2.4 MRDTI

MRDTI f& 7€ MRDWI i Z:4f F R 6 1~ LAk
LM Y B USSR Y Bk B &
%, EAKRMENMEKTTFVEOBR, B
MRDWI HE B8 5 1 i UK oK 4 F 5 8IS .
MRDTI () £ EIEH S HCH ADC F1 4 Il 24 71 5L
(fractional anisotropy, FA), HH, FA BiEKHF
SRS SEANYBOKE R LA, FA BERE
H0~1, FABIET | BRARSm FHERK, Bk
FomFRRERMERER. B, GHREERZREE
YR E M B R R AR MR T RIEAS

MRDTI B #)1Z hi F T KI5 s, 83t
BRI T B, R B IS ARSI R R
RASNE KPR ER, FREE FA B2 ST
JAX, ADCARTAMNEX™, o] FFIEAET5 AR A ot
R 5AEAKEHER . BPH EERSEE, K
SNFZREFARKT PC Mo TEHIMNEX, 4
Fo B2 B R B AN TR EL 38 AR (R AR AR NS B
(BHEFIZERL, FARSE FTIEWINEARX,; PCRETH
MRS ST AN, B2 BB B ARIE,
MAEIE FRHES R L IEHE RN, FABBEm, B
B &T BPH FISMEX ™, 48R EEEKRAT VIR
BRRTF IR AS R R A HEE TR S . BFHES
STIE R RIS BT B, e nt FOoh ot 5 25 4
R 3 FER, BIRIG. AAFRE, AREKE
BIF IR AR RMBLE AR, PRt i 4755
SNEIH B, TS MRE BPH X A 480 1 B0
HETER, BXHBE. P, PCEBXIFHERE
375 AR A AR B R . T k.
2.5 IVIM DWI

IVIM DWI 5 ¥J i1 Le Bihan %+ 1986 442
$#, BT MRDWI R RIA RN EK S Tz
A4y, TR A BN mE M HEFI AN, A
N MK F— 2 EE, BEEEY
LA IVIM DWI ANMUE K F 8, EEFER
TEHEEVE, Y4 b (ERAT, HIEPFEE £ MRDWI

#) ADC HEF S LI K, FEE b ERN AR,
ADC FIEMREERT G AR EN, HEER
BLZH ST E LK Ay T EUE L. IVIM DWI 4%
TERE T AT B 7 PR, AT ARt E &
MIER, BREEESE. 4y 8E. BY B8R,
Her, gy BUER xR S R B R oK
PECRS; BY HAKS B ME M IEFETHE
%, FERBALEMMENTE, oI NIIREH
Sk R AP IhRER S, HEESTBUE AR T EA
B AR G BENHARTRMEE, PR U
1 IVIM DWI 8] LAAR 87 i 73 §r FF A J% Je B 1500 2
FEREHR®®, HEj, IVIM DWI £ PC H D 55 )t
B A-—. Doplert F™iE PC HA 5H15IARIE
i AR B A R E A 1 A R, P Z IR
VPEEARNEREEITEE L, BZWRFE—E
W RBRY:, BIRERIE K b R . FAEMRR

i PC ALV S IRBALS L E DU S  TBL
fEL g N1
2.6 MRSWI

MRSWI 2 — o i) i A [ 20 47 (8] g b 2 22 57 1
e R A MR AR, Xl s A e & .
1F K I £1 38 11 A0 &8k I o R S 0RE M o 3E H
B, HATE B R P ikt e R R R .
A% T 8 ) PC BEF W 5 FIFE MRSWI L
BoRMR X i, 20 ] BPH &R AM LM, BT
HHBREEHEM MRI A CT FE EyRaE i, »]
L MRSWI @] 4 PC iz W2t 58, AT
PC 5 BPH R 512 M7,
2.7 THEE MRI %t PC 677 HITEM

PC HIJATr TEARIBHRTF R UIBR . BT A
NATINIEST . BET, PSA BN &S ZHEM PC
BEITRTEAR, {AANRE R BB U B A BT S
A A B AR R, BOAS B M RLERIG YT 2R
WRE K. PC2RNMMWIAIT MBOT R EREE/ .
MRIREEYE | SFAEGE AR N, {8 MRI AT
FE 5o UL e RS TT R B R o Song HWHF R K
M, ZMyTIE PC ¥ X F1dE#E X Z (8] MRDWI K
ADC ZREGHIH¥E L, Kim HWEH MRDWI 5
T2 HAUE & Rt 1 PC HUT G R E & 0 R BUE HI
HRESBR 62%H 97%, & T 8N FH MRDWI
(62% ., 919% )8 T2 MAR(25% . 57% )BT A %K
B2, MRS WATLAFEENL S| PC Bk, RG4S
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5 MRS % 23K (Cho+Cr)/Cit (", H4h, PCIGIT
JE M EE N M B A R AZE, K= AR/, RKE
AR SRAEFEIEIR, BRIE T X ARATL N F,
B GREIRBZ N WIRIT IR PCIEX T L AR
ST4H PCHEIX, H IVIM DWI W4y st & . ¥
FEAT B /N, AT W, MRI hEE SR BE A T
fl PCIRST RN M E &, £ PC YA¥T B R il
A TR A PR R AT

3 &iF

MRI 4 PC 2T R SIS MR TR AT H M
TARFIRYE, DIRERUR Bt REH — 4R PC 4
MATHEE . KT FI 8. MIERRES . PR &
A ENEER. BRI EEME R
#, MRIBEREMZ Wi iFAh PC 4k . Fr K H/a
%, B7E PC WIREBMEITN . EIRIGIT FRIEE.
TRTT R W B Mg i B A vEh h R RO E =
BIEA
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