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Abstract
Prostate cancer (PCa) is the second most common malignant tumor in men worldwide except lung
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cancer, and it is also one of the most common malignant tumors in middle-aged and elderly men in
China. Bone metastasis is one of the common complications, and bone-related adverse events (SREs)
caused by bone metastasis seriously affect the quality of life and prognosis of patients, and the ma-
jority of patients in China are relatively late detected, and most of the patients have already suffered
from complications such as bone metastasis. Therefore, early detection and diagnosis of prostate
cancer has a significant impact on patients’ treatment, quality of life and prognosis. At the present
stage, imaging examination is highly valued in the application of prostate cancer because of its ad-
vantages of economy, simplicity and non-invasiveness, etc. Imaging examination mainly includes
ultrasonography, X-ray, computed tomography (CT), magnetic resonance imaging (MRI), single
photon emission tomography (SPECT/CT), and PET/CT scanning, and this paper reviews the current
research progress of the above methods.
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1 ik

TEAERIEIT Gert HiE . w0 21 s DAL 2 38 10 R 28 78 S MG e iR R 2 BRI o REIR TERRSE
X, 5B R BRI AE A LA B R i A A 23%, T HLUE RISE TR MEREAL S I8, £E T 5
SRR, EBET AR B AR AR T NS AL R B . X — PRUR I S SR A TR A A X 5 MR R A
BT R[] H R R IR R AE 2 —, B2 B E A R A (SRES) &G I & 14
AR, P E S S AR I R B R A AR TR [2] o [E) I B TR N R AR TR AP B3R s A AN A R FE K,
B PCa MR R A L ETH#EIA[3], ‘B & PCa B R AT A FE RS e i WAL [4], #85> BRE(EH2
W2 CORAEER, NI E . B TR B R 1w, B T 8 H e AT
RN EEEANFINE .. HEKEE R StnitE, HRERLECIME .. FIEWIR RIEGL. BAER
A7 2 KB FTRE, M ELT SN E 2 A F R, LAl MRS AR =GR, EEaE R ER
FEHAERA. X4, CT. MRI. SPECT/CT ;% PET/CT, ZASCHkbA EAT 73k W 5 R i AT 4838 .
2. BEREENIIREEERBIHEA

Koz ErEa Rl RG], WESEN, BarERR BRI 2, 2R sl ek
MR T78, FElJEfE PCa R M7 i, ZVILIm Al ZIMm AR ik X, RN 24 H i
RN AT RIS IR 7R E A Bh B, DL A PR L8 FH R (8 22 35 ik 7 RN 40 B P i S 7F PCa 5 4%
F& (1) TN AL VP-Ak 7 TR R 22 o L3RR SR B MR R AE I RE I, AT AR IS TR R, IX B A= i A
RIHGETEAMN, $E., %EAEEBER S, SEHS IEFHABA —E 2 7[5] [6]. HILA A5
JiyeE Hh HL AR I I B R I SRR A — e R B R T MR R S iR 2 R R
2.1 Bz EEHHEE

ZHEMGHEFE L FOE, PO, KFNAERNERN E, ERESEN MR RTFI MR . WERE A
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SN ER RS, i 2 s S I R LR 2 24 5 IEE T FIIRA LRI, PCa A I
I 5 R g e, R M A A], S PCa B Wi A e AL 3R it 1 — 52 AN A - R ST [ 7155 FE K 3 :
PCa HI'E ¥ 5z 1122 S5(PSV. RI. PI. SID)& VI, H 4 DifsbrfE G EE P EERS
TEHEREE, LS WE RIS 83%~86%, HA7—EMIIGKRMFHME. 4G CHkiRiE[8], PCa i
HHIRAZEHMASEPSV. RI. SIDYEL ST A5 e e & R AT S g A= 20, Wi 4 e SR &
HBRHAEOZ SRS PSVY. Rl SID)ERETRIFIIRE AL, RPBHWIRASEER S, S%RE
kbR R R B A B R A TR, X — I RN A MR 4 i T RE B BRI R 2 M, AN AR AR A A I
AR S ANGEER, BN 7 R A e RS I KRS, WS LR S B B T e IR P A g gk e ) — S E R
fabr. DR, R 5 8 MR S 11 2% S 5000 S5 502 WA T50I w21 B ) o PR B T TR RIAME

2.2. BEEEEAR

T 7 3 R RO A — TR R P R A N AR A e (A SR v, S 3 N 3 52 71U H G PAR Px L
B, T E R AR 2R A BE TR R A ORI BIWE TR X A 81 R Bl
B I P AR HA) 45 1E S 80 A L 58 3 L3S vh AN AR AR BEBEAT S35 e i, T DA BOHIX 73 i 71 R 75 A7 4
LA O A DA i A7 s 76 AN R A R BUA S I B2, A4 S 4 L 0 e 30 g o A o R e A 2 1
(K, (R ANS AT BLFSN 27 Biis 58 R A B A AU, T O BE AR AR I R 2 W Riie 7 il AR b 3R 4 17 o
A RIBEE SR . RBFMOLEIEXT mp MR B BEEATHE T, #8787 mp MR 2R LRI AT BE 5+ 5
Hil 51 e A8 1 SRR PR DD B T AR5 0 BEAG 22 45 2R 2 W) B B 1Y) — Bt o (H mp MRI HJF A2 58 5610,
HAHME s E AR /N T 5 mm ¥ PCa (1 REUEBAK[10]. TW[11])5%5 KINZ SHEHIIRBUZ - & B IR 5
B(MRF-TB)INIGL & BORERT SR R PN, S GERE 5| SEORMLL, FEILH 183 12
P, e T 7 RIRRHERL, JEREAR T R bl B B I AORE KU . 1207 ki 48 5 2 it
SHIER, NERAERMBE NEIAFEHNSS, HIIESARERERK .

3. X&. CTREFRMIIREREBTINA

B X AR M2 M A AR AT B, AR PR X8 BSOR A2 Wkt 4 250 2L 1
o AT, MG E RS W E F RN FBURTE I AR, X EWE RN T B, JoH AR R
I RN R AL, B X R AR R R B, FICEIEAERE R E R ETE . 4
M, XA B s e B R 2 Wb S 4 7 BB RA . B RENS s B IR A M P A AR O e
0L, WIE BREA . B PraE . M0 LG AT LARID PG SR (KR BEATNE L, AT X g B 1 47 ) DX i
ITHPEHAGE, XX Tl 67 7 MG PG BT 2R . CT oy X 2 UK, EReRac X 28
FIRASRE R I N AR AL, AR BUBOR S A G By Tt B BRI S, B RER I b S i e A2 At
AR ARG OL, ARSI AR R R 0 T R SEmf X 2ok BBV, CT X1 oA
FERERAEIR « 7 5 AE R AR B I S5 A BB 10 S ) B A BB [12] . 61 e A 88 (1 ST By Bl 424k
AW« PR S AR REIRIAN , CT IBURIERMR. T84 CT fE-H ¥R s T 252l 5 PET &5
TR PETICT 80K, HHEWRER A CT AP S G EE& S PET MIhReE R EMas &, Scalil
B b, BETIEE R T2 W R AR PR AT .

4. MRI B ELERYIREEEZPHNMNA

WEAEHR R (MR B AT LSV H ey, ) DATH 28 10 S 7 i 4 R R e 2y, AT R LR B b B
T BRI TS B K/NIGALE . MRIFEZ I Fe A2 i i 7 AR T SPECT A1 CT AT 28 1%
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E RSO A VAN RS B 2 S B, A Re s S A R A S R I TR LA E . RN R
AL T B R AR AL R A o R S 220K i B R L T B R AL 5 B RS AR B B I B, MR
MR NS, TR E Re 5 28 Hh R I S ki BARTE O, %58 SRV AS VR T 7 A B AT B AR
MEF[13]. XF T SPECT Ml CT ¥AREIZWI I SE & Hefe kE, "Ik $E4T MRI fa#, H MRI A LGl
X L SR YT T F R o A DX A5 B T IR AR A B, AT S R A M DR A VR T ROR, D R
S8 FE ARG HERIA 280 5 B3R Y7 7 [14]. SR, R MRI TESWr B ARy I e ol 7 HomRs 3%, ©
PHSRAFAE — S R SR, A5 A8 B DX IO 9 e (0 e i A L 25 5 2 BRI SR I s . A, i F DU K
IR TR IR, MRI 2 W e 1B 52 31— 2 I BRHI[15] . BEAE BRI, REILHR Sut%
(MRNEN—Fh s 7 PER A B T B, AR SRR M2 Wbl 7 S5 B . X AT SR mpMRI 434
FoR O i 22 R 7 51 DU s SR R A R . b, T2 IBUSAR (TIWI) 2 i 0 5 41 40P 37K
TRt TR (R SR SRE AR, TR0 A 210 By A i 1 HE I R BURR, R B RE A BB AR I
WA, HhAh, TIWLIEH B TR RIS Bs g i, 5—J7TH, T2wI F5 R A FY A T1 A1
T2 B FIREAR A T BRI 22 5 R AL RS . B % i 2 R R A P 435 W 0 43 i 0 e, R B 37 B b i
TR AR SN 3 U B AT AR AT 58998 b AR RFAIE - AR ) 2 6 i 5 e 1 R A R A S R 3L kb, DWIL(H™
BN ) 1 DCE-MRI (32X HE 3G 52 AR ) 5 it 17 ¢ 110 21 i 1 23D BE IR 2 NGO 45 #4738 1 1) = 22
505 DWI & —Fhpuis B (E f DhRESL AR R, T i il 7K 431 I AR 7% 20 A8 A IR ok I B 21
TR, REAR N T % R . AR K - A BRI S i 40 i, Jois s B4R, i DCE-MRI W BE
3% 5 7 HA A A AR 2B 2 P RS P ML IR 2, Tt T B AR 1 A KR O R . AT SCHR[16]FE . DWI
R MIRA AR B ER A T, o T 05 i e R e W AT G e . SR, BT AT A
YR N K o T R B AR SE A IR R T AR, DABGOLAEIR IR EXELAHE . DKI & DWI J5ikd &,
B A S AR R S R ZH 23 P RO S5 44, T s 5 1 $0 40 A7 PRI 7K 43— B HBCR A B R BB [17], E E AT
(RRE FEAR R 2

AR, O K AR (LW < BR 1 B8 18 s AR (RS J5T M8 . 400 i 4 R A B 5% 50 A0 40 P 1 3
(VERDICT) MRI. JE& Z4EE MRI (HM-MRIAT MR #5408 4% (MRF)Z:[18]-[20]:# T MR J§&18 712, &5
B T 1 2 B S A AT SE RO A2 . BT A R, T RIS B S, A SRR
1% (whole-body magnetic resonance imaging, WB-MRI) L& Gt )8 BA% 7 v Bon T m s 2, R R 7
R AR L B AR /N T 10 2K AAE KL D T, 1% 70 B I X B R WB-MRI, BATTAT AE Bl — AN B 1)
e, AEE I E R E RN, A 96.4% 1] LATE WB-MRI Hg iR ik, 1% 5 R R L8 B ) 3 A
W E RARPHA R L, ARSI WB-MRI R BB R I, SR, 249 KR 24 WB-MRI R I
R AR, {H 58.6%11X Le3E £ K REAE H F R PR BN AL B, X — AR AR [21] . WB-MRI i& 68
RIS G L B3R FHFE R K G 995 1t . CHEN 25 [22] BRI 75 [ DA ZE FE BT E MR it b, i %) WB-MRI 2
REZHUGEIRSHORAT TR, RIUEE A A WB-MRI $534# A i 45 & HARIG R S8, feig i
FIRTE X H RS W R . X F 5V LA G ) SPECTICT AT A% . ABOU HEIDAR %[23]
3 I [ A 7T 143 A4S PCa B2 AR, &I mp MRI XHE 7 A ik B 45 55 R2 (12 I 08 73.7%, 1 CT N
68.4%. % —1j Meta 2} HTHLEE T PSMA PET/CT A1 MRI 75 3 Wbk (45 #6 82 vh i %5k, R I 35 () 48 51
P BRI, T MRS R RS IS i A DU LA 8 o R S 1 [24]

5. SPECT/CT #RISIBRAE B H BRI A

75 CHTZ g B He 1297 & 5L 1R(2023 JiR)) [25]H, & 50 TR Bl 4 s B e ¥ RO I A 7 32 1 1
SEONHIAM T AR S, Rl ORI X S LR B (SPECT) BORTE TEAili 5 6 4% 75 1 1Y
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HENE, JEHEREAS-99 T I T BERR 5 (%M Tc-MDP) SPECT 1 N8 k194 &5 B84 775 . SPECT/CT
Wij= AR S5 A CT MEEI AR, nI3R1G =4 & BUE, bt b, i — PP ERUbIRAS . il 45
W2 TSR, ANTTEE S 7 X0 K A7 2 % FE UG 45 R e e, 0 BAA &5, WifE, R
B S Ah, R PR AT 5 e AT o [ 535 1H(2019 fiR) ) Hh i *™Te-MDP SPECT X%f PCa
i NEAT " Tc-MDP SPECT 4 &y B &, FRIPA HAERIT I ARG 2~4 AN H IR, (B0 T Rk
RS (A IR AR B 758 SO B R AL KR ) S S ) D Tk Z R e, A 57%, BASRE B AV AL 1)
J7%%[26]. BT SPECTICT SA% AT LE /4T 9 Te AENUARAL LN 1404, {443 SPECT Friffb B HUH
(standard uptake value, SUV) PFfili B e #5424t 1 AT RE. Fii{g[27]5 & @it ©"Tc-MDP SPECT/CT A% &
TR M RS S WANE LA SUV I — SR 7 K I, SUVmax 1 — EUPEAE [R]— g2 B
[FI L2 8 SUVmean SE4F, A 8T Iim PR ITAN 11 41 e B 6 7 5885 (AR TT RO s EIB [28] 5 78 K 3N,
SPECT/CT B &AMk EEiErr SUVmax Al SUVmean, 1] {F 41l 41 B B0 % B 8 R 11— T2 i 45
b, WAMEABZRST . MU ) — B IR S 18 hR: — W% 158 FIH§12 51 51 i 2 4 B 1
9MTc-MDP SPECT/CT %2 Wit E i Fe[29] B, AP SUVmax B2 & T R i 11(43.93 £ 19.09
vs 15.26 +6.81, P < 0.01) Al 1E % M4 (6.54 £ 1.19, P < 0.01), SUVmax >19.2 Jyi2 W 55 1 1) fe 432 i A
B UKL A SPECT/CT A1 SPECT/CT 8 5 B2 W M & AR MR IS . EURRIEE S o S M LA B PRE TN = A
Ik TR 2 5 ThT I AEAE 25 5, BLARSR G, B SPECT/CT HIAERIIE Jy 81.6%, BURKE N 93.0%, 457t N
96.5%; M SPECT/CT # & 2 IX L5 4R 7073 Hiik 94.5%. 96.5%. 96.5%, H SPECT/CT & € &2l
{147 BH 14 0 236y 94.3%, B4 T 2 JU] S 94.9% s 1711 &5 #iL SPECT/CT (X} N 484543 SN A 79.2%7F1 86.8%
XKW SPECT/CT H & =2 Wi #l SPECT/CT B HARS, HUtwI %1 SPECT/CT & & & T fEZ R4
e A A% 10 M 002 W v B B S PR S A ANME AN R 7 T

6. PET/CT &SI ETEB PRI A

FEPUREE 2L W40k, 1F | 7 % 31 7 )2 A% (positron emission tomography, PET)/CT 5z A R H 4 1)
FRAG R BRI £ S HESE IR Ph Sk ARSI 7 VR AN [F A TBUR AR BR 2, e RE SR B R B R AR
VIESIME TG R, BRGNS R FNIG R, 5 A& EVEAS B A S S J T, PET/CT 4
ARFIH T BRI /A REFZWRRE . BEE UM TR BRI R H 74832, 18F-NaF. ®F-FDG.
8F/%8Ga-PSMA S5 7R R 254 R e A TR R U e e ) V2 A o IXSS 25 itk NSRRI ), 2 iR E Ak
PRV A2 T (LA R 2 ) PR A 58 A SR S T TS P s R AR ZE A4 Y 9 20 AT, AT 0 B e e e e e 98 240 i
B H RN AEAR A 73 A [R5 L. BF-FDG PET/CT AT VFAL VA & PR 4% 8 A i B e # AR B R U s, A
DN'E AT DAIE B 3 v 1 S A A, I AR A A L SR R R I M T R 2 — o U
PERERZIY)A 18F-NaF. ®F-FDG. BF/%Ga-PSMA, F 1 ®F-FDG PET/CT Xt TIH MEEL#% KB i
(R B &, 1M BF-NaF PET/CT AT MR I R BUS =, W 30T " Te-MDP SPECT # 214
18F_NaF PET/CT £ #8212 Wi J7 1l Z AL T 8F-FDG PET/CT, {H/& 8F-FDG PET/CT [ 1 Mg v-4 1 4
Ab, JERTCATEAS 4 B IR A otk 4 2 B L2 R, 8F-NaF PET/CT tH/BHLH T Sk R BU%, It
HAE BB TR 2 W7 R o, 3 — DR T T B e Wt 2 . BAR Bk PRl o7 V5 #8024
T 9¥mTc-MDP SPECT ‘& &%, (HA 12, BF-FDG PET/CT AMUNER T IEM B kE. ZERiE RS
AN FHPE VAL 4 B 25 JIE 38 FIb T 45 2 5 52 B M 2 . Sk FIRS, 18F/%8Ga-PSMA PET/CT 1E Hil 41 s 1)
R A BoR T S R . AMUEVEN A SRR L 4552 R OT T B RS, i BAE
FE P-4l T 9" Tc-MDP SPECT Al 8F-FDG PET/CT, #5l/&, BF/%Ga-PSMA PET/CT fEi2 Wi
AT R BUES BF-NaF PET/CT AH4, ANATHIE TR Afe gt 7 BRs e, SEBURaFB[30] [31].
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6.1. ®F-NaF PET/CT

PET/CT & %™Tc-MDP SPECT ‘A5 AH L, FLA o m i) REUE Fke 74 [32] . °F-NaF {5 —Fh PET
BRER, HE 2 MO 7E T IR A M . R RET A B TR e B I BOR, 18F-NaF PET/CT AMUAE K & it
VAL PCa VAT IR, T HLI& & 7E PSA 7K BRI 5 I RGeE 14: PR i 470 e i e 7%, 3 Il RVA Tt 5K
FRHET[33], AWFF[34]FRMH, BF-NaF ¢ “"Tc-MDP SPECT ‘B BAZ R # 1y, HMAA T H S MR
IS 45 A s R, RSO 8P, 2 1) 43 3% 230 o SO AR LU A 1S I 4% o A #E 45 HUH (standard uptake
value, SUV)AMEREA R4 12U 59 5 15 H 4140, 3 RE S T VR 1k B 1 05 28 A i P o

6.2. fBfE PET/CT

fE8% PET/CT & H Hi F T 50 51 i Al A5 FH 0 ol ) — e AR T B, MR 4 JEE 45 i ) o 22 o
5, EAFTE TR R IR GR BB G Y s K Sk B, 2 PCa 4 R A SEARRIUE 4> 240, AN I E R IZ
A R0 R DR 7K P B R R, DA A i AR A AT R A2 B A 4500 . F-NaF PET/CT # F-FDG
PET/CT o} fil 8 () 5 0946t B LA 3%, {H 18F-FDG PET/CT I AE R0 H s k28 B S itk B4 R U .
WEFE[351IN A, 5% H A i S A Sk 48 N 23 WA P i Rg I, 8F-FDG PET/CT BA % .

6.3. PSMA PET/CT

I LA SR — Mo AL L T PSMA (1) PET/CT g 45K, 7E PCa IR NIHHEAS 2] 1 T2 I, JF
A A A5 7 BT HE R 2 KRS 2 [36] [37]. PSMA 2 —ZRAE R 41l i 41 4 b i 3 IA 1) 11 7R s sk
HH, HAEPCadHAimm&IL, HE PCa lMRZR) G XRRHY), Hik, PSMA ¥ PET/CT Bufgxt
PCa i L B A e 1k, A ACH PCa i AR ff e 6 A% B e A% AR )R 7 1) R G iAs . A 2 iaid
%f PSMA PET/CT. fH# PET/CT. NaF PET/CT. MRI FlE EA% % PCa B ##% B WS Wi R fe b 47 % L
W RBL, &4 EEK PSMA-PET/CT. fHEH-PET/CT. NaF-PET/CT. MRI il BS I S 8UE 2 5
0.97. 0.87. 0.96. 0.91 f10.86, & IM4s 144574 1.00. 0.99. 0.97. 0.96 1 0.95[32]. 5 A F[38]
I XS EE #8Ga-PSMAPET/CT 5 “"Tc-MDP & IN#R AR ER I PCa & #4577 T I HEm P45 R R, *8Ga
PSMA PET/CT F1 9mTc-MDP 44 AW 70 1 & 35 BUR M 73 5o 91%~100%- 50%~91%, H¢ 57 141l 8
88%~100%. 19%~96%. ¥i#[39]% & Bl 7T ¥F-PSMA-1007 PET/CT &A% %" Tc-MDP 4= & 8442
W AT 70 e B R A% (R RANEL, AR ARy B AT 3 i AEAE 5 ol e LB TR 12 T T 124
B FERSIR AL . BRI 2 W A2 R, 8F-PSMA-1007 PET/CT BAAFE AR B/RH T HEZKMTRSA, ©
RIS R ic 131 AbE Rk, JLERf SR SA 94.7%, 1 ®™Tc-MDP 4 & BAZ GG H T
83 M H ML, RECHCWHENR 51.1%, KT PET/CT SBARMHER S, (HIXFRIS %125
RRA G ERE AP =0.001). HILADL T PSMAPET/CT %} PCa BRI KER E R, BA R
I RN A B, (EAAIEARN . PET/MRI 3 PET 1 MRI R AR BRI, GER IR IV, &
LR, BRRMEERE, BEWZEAE40].

7. RE

L5 LRIk, XF PCa B HE A RSB LI IE T2 W R A7 AR B B R 0] 18 3 1 58 e (R VR T T ) S il
JatE DL R EE , B R AR AL I A TS BN AR B L7 30, X PCa B B A SRS . T
MR R B T BRI RL, R ST PCa I E L, X T PCa [ A& 5 A7 75 e B X Tl
FOBNERESE, A AR EEROME, AOVER K DAL B S I 5 2 A7 0015 2 X 4P A CT 4
E R IR G B — € MBI RE A & WoR 5, WOk AR IR AR (1 TSI B B i A L1 e A2 4L s MR
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T FRS RN AL K2 W 7 T SPECT A CT BAT B IO BUBTE AT RS 571, BEBCHERA LT B e A2 AL P
RACHITELL, iR XT TAR I LA AL e R AL sl e T B Bl A e A A U A 0 (B SPECT 4 5 i
A R I A A R B AR B B AR T I, AR RT A B R RS K S5 2 W BAT E L A N A {E AT
ST 715 A AR AR AR SR AW SR AR A BOR RN T RER AR, ORI 107 I8 ok
SREN ECT KA AR AL, PET/CT J& PET/MR ARt PCa H 584 1) 5 AR I 45 S A5 7 Hh 5 o A ) 2
A, HA R RBUE SRR, BRI PR R i 52 5 55 [ T R REAE I PR L2 8 &, (B
H BT AL e PR AN (B AN S P T3 ANl /N R, AR 2R A A PCa i Fe A8 I L X N
ARG, BRI £ BT U7 A2 PET/CT J PET/MRI, BIATITEIR PR 114 R 5 70 F0 B A A
Aryit— B2 .
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