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[ Abstract] As a malignant tumor with high incidence in men, early diagnosis and accurate
staging of prostate cancer (PCa) have important clinical significance in the selection of clinical
treatment plans and long-term prognosis of patients. Novel PET molecular probes based on molecularly
targeted prostate-specific membrane antigen (PSMA) have shown high clinical efficacy in the diagnosis
of PCa, and their development and application in the clinical setting is becoming increasingly
widespread. The initial clinical application of integrated PET/MR, which combines the highly sensitive
functional information of PET with the excellent soft tissue resolution of MRI, has shown its important
clinical value. PSMA PET/MR has potential advantages in the diagnosis of PCa, and its research
progress is reviewed here.
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EHEHEAT RS, KETFARIIGHIIIS . BEE T
H1) g4 M4 ( prostate-specific antigen, PSA) i B9
TFRLA RN H A, FIE PCa iy &M 54 |-
THEHE RS S A5 2 XTI RIA YT 7 3 1Y
VEPEFN S (I A 105 A FE I R

PSA fifi#t . MRI, CT. £ H il S5 85 & A A2
PCa W FBr, REAMREIR R, PaifkEE PSA i
A LYY, R A TR B, Hv Dk
AAERI AR 4R, {H PSA i dr (42 & T PCa A HH 8,
JEHGEX R B . R RRA MR SR . 2SRk
%% ( multiparametric magnetic resonance imaging, mpMRI)
[ Ty AR - B0 0 eI A AL R A RAE S, 7E9R
BOMBURG EosfEs, RWIRECRECR . CT VBT
LV AR AT AR BB, TR PCa USRS HEEE K
JERRE LRI 25, X TR A IEAG, CT J MRI
FEGE A HAR AR FIE S R AR IR 2520 S a0, TEAG
N 2 DA ) FELPAE 5 9 I SRR AR, 28 P i
T PCa WIHIAE i A, HHH 5 28 1 S AE AOAR (0] 7 DXOXE L
5], PCa B AT SR M T A 2L Bl -2 A A 45 2R,
V2 FTS IR AR B R G055 2.1 BU(PI-RADS v2.1) £
SPEhE, TR S mpMRI 515 FTEERITERA

RF R S E TR (prostate-specific membrane antigen,
PSMA) VD — i B 7 T4 5, fEREIE 90% 1Y PCa 1)
KRG R BE R . B PET 197 2, PSMA
PET RARTEIGIR L AR BOk 2, X PCa A6 1 3R]
IKF] 95%, JERlA MR o3 RS B i LA KL PSA JKF-HY
FrE I ES, —{ 1k PSMA PET/MR FrH AR BN, %
PET & R B BENS B5 MRI L K A 210 R A 25
&, e BT PET/CT WY U 7 I F A (8. AR SOk
PSMA PET/MR 7 PCa iZ2WiHh i e ik e fF—£rik

1 EHA8 PSMA EBEFREF

PSMA J&—Fft T RIS RERE B 1, 76 1E % 40 B 0 o9 4
MR FRIL, IEERIFIRA L PSMA Fik gk, H
W R B PCa RN EMETA T AL RS kL, Feakdme i i a2
PCa R Btk N4 . 245 R, PSMA R iE
55 o () A AR Ay G DA B 2 R R TE AR, R PSMA
WAlfE— L IE R BB AN, B . +—38m %)
e e S A g (B A T 40 s . UMD . S5 R R
12238, {H7E PCa i B SCTE KB (RIS AR . kL5 FIa
B RAIEH M TNT (H, FTHRIE SUV . B ARk X 5
BHPESG Kt 5 A4 PEPEFEEL . PSMA I8 &1k 2% 35 PH 7 % 3 3 i
NIRRT, RSP BE AT T S s A M i A S ™,
55 PSMA JIE A1 35 P S M A 2 4 5 S P T AR 1 e i 45 A A

[, AR B AGRI A ARE A AI 2 A a5
1.1 “Ga#ric PSMA PET 2145

*Ga i # tH *“Ge/*Ga kA= #5 il & 3KA5 , LY LI AR
WEEE, HEMTEAERFHTRAR, H%Ga
1R 68 min, i PREEAE I [A) 7, R AS S8 0 1 B
%o BRI R R 52 M PSMA BL A J2“Ga-PSMA-11,
HHR®Ga-PSMA-HBED-CC(HBED-CC & N,N'-3U [2-#3 3ik-5-
(REZIDNFE | ZTMWNN-TZIR), Ei—Rhadw AR
OB RS BB AT, AT AT IR PR 52 B 1
bric, HFZZENHR", IHRIREERTN, “Ga-PSMA-11
TE PCa [ kE A . WIS 00 . & & B B G 45 Jy T
Bk e, B2 HBED-CC XHAYF 4 B E
HKETREMRAE, MNBINATHEEH 1,4,7,10-10H 45
+ Zk5-1,4,7,10-P0 Z. B2 (DOTA) 3R IE 4 7| 1Y PSMA-617
FIPSMA-I&T BilA, TP RA 5 PSMA-11 ARLAYZG{T
B ORI R R B, Bl 9%Ga. Lu i2Y7 — 1k
R PRI, B, EARRBE R ATk th B
B N AT
1.2 "F #7iC PSMA PET 445

SF | RS AR A, R IR (110 min), f#
TP =g, HHAEEE D, BATEITW
47 23 (] 43 HE R, A= LAY PET [RGB R, 2-(3-( 198
F-5-((6-""F-NLIE-3-H 3 ) -EHE) -1 3) -k 3 ) -1 — g (2-(3-
(1-carboxy-5-((6-'"*F-fluoro-pyridine-3-carbonyl)-amino)-pentyl)-
ureido)-pentanedioic acid, "“F-DCFPyL){E & ""F-PSMA )%
ZREAH, BB —RBAR N-(N-((3)-1,3- R EE L)
SR TP R L) -4-""F-L->F: It 2 82 ( “F-DCFBC) % 3 i1 T /&5 119
PSMA 5% A5 Sy AR Il b AR IS . 7E — T4 X3 52 % ¥ PCa
HZ O FgE s, “F-DCFPyL Xf PCa HKS Hi 3T 35 %] 59%~
66%", ""F-PSMA-1007 £3E T PSMA-617 Bl & 1L &
Y1, Zhou ZFM WIFT 45 R R, F-PSMA-1007 # *F-FDG
TP — E LB EE, PCa X *F-PSMA-1007 14 £ B Lt
E-FDG W EHAN, I *F-PSMA-1007 %F PCa H4s R 57
o AR PCa %W ELES 1R, “F-PSMA-1007 1 i 7~
R Y R R S, Sprute 251 B BF oY £ L R,
BE-PSMA-1007 % T-45 42 >3 mm 4 PCa %5 ik I 45 1 46
RIYIE N 85.9%, FEFEEN 99.5%, X 5B ALK Ga brid
PSMA BAGGIBA ZAEAH 1, Kuten 557 XT 16 i XU
% PCa i[RI 47 *F-PSMA-1007 & ®Ga-PSMA-11 PET/CT
A%, ISk, SR RN 2 AR PCa SR &k
FRE LR AR R R4, M EEZ T *F-PSMA-1007 34
FHE, HH®Ga-PSMA-11 Z /R T 4 P EiEBomk (1R
PEFARJG LU B R A 25 7R, o 3 4~ Gleason
530 3 AR PCa. 1 A8 AAE), “F-PSMA-1007
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HIHEM LT 58 4l ad TP AR A2, SR RGN, A
B T VEAl PCa XF B IbE . JR T8 45 5] R 45 4 1 4 A0 4 BT,
ORISR A QIR AT B T8 PR 2R 4 A% 0 BUR XAG:
DN %2V PCa BT ELZEHE RS AT S IDE 4 Jyils & 2 FRsm ™
(AR IE B R R, 330 °F-PSMA-1007 78 R 1
QLALCANAFIE . [ 54 1 55 v B0 53 v R ol g s ) M1 P
PESETE, SEMIERGAEY, SAh, AR B S R e T
eSS IR R kL p R, B PE PCa 2 W
BHPERY,

2 PSMA PET/MR 7 PCa [R & k& H B iNME

PSMA PET/MR ¥ PET H1 MRI fU{ 3454, 4R 4L
B2 W5 B Metser 0% 7351 LL# T "F-DCFPyL PET,
mpMRI FI'"*F-DCFPyL PET/MR Xf%E{) PCa E HIISWIRLAE,
16 55 BRI 2, "F-DCFPyL PET R84 % mpMRI
w, (HERRSF K, "“F-DCFPyL PET/MR X i 41l Jif 2 1%
e RS 2 48 (PI-RADS) P-4323 43 (191t K 5 2% 1 PCa 19
LWL T mpMRI, Park 252 7E R MEVERF I %t 33 4]
4T PCa FRIGA M 4T mpMRI 5%Ga-PSMA-11 PET/MR
BAR, 45 F R T H R PCa JFUA KA I Y B 4
79% 1 100%, FfHUESL T PCa gkl %F “Ga-PSMA-11 F 4%
WA 5 PSA ACE R ABUAHDC, HF#AL S NG
Xl R M PCa W2 W R AR K 4E, Ferraro F5 3EAl T
*Ga-PSMA-11 PET/MR 1EA5 I PCa B2 515 2 il b ) i
4551 B 7R%Ga-PSMA-11 PET/MR X Ilfi bK i 351 PCa B #55
AR 2(62%), BTl f BE i RO . FER L B
PETUMAR . B TS RIS 253 5 R 96% . 81%. 93%.
89% F190%, i F, PSMA PET/MR fEAKER[ e N PCa &
MR ARSI T B, B TH RS RE7E e il AR
BRI ZERINER, 20 2 (B REPER SR T 90 E

3 PSMA PET/MR 7£ PCa SHih By {E

PCa 8 Y1 B FIDRS 28 AR AR A0 B BRAR X il 22 37 1R
KVFAR TG ZE oG, A 9 B A BRRORG 2 R A A0 SR
BT E R U Rk a8 f B B RSB m . AR LR
R, ®Ga-PSMA PET XK 5E M 5% B PCa Mkl A 5 &
HIMERE (86%), FEANERIIESLAY PCa ¥, “Ga-PSMAPET
PN RIS AR5 TR R &% SR 200 R AR FRE S BE S 51h 67%
1 929%™ SR Muehlematter S52¢ [l 23 4 T 40 151 1K 5
8l PCa T #:5% mpMRI & ®Ga-PSMA PET/MR BAZ Y %,
45 13 7R %Ga-PSMA PET/MR 5 mpMRI 75 55 XU PCa
Y S o 1 b SR B BLCAUC 4351 0.75 il 0.67, P=
0.08), “Ga-PSMA PET/MR XA 5 IR 4/ ME s iRl o= £ g 5
mpMRI F+ & (43518 50% F1 35%), {H*Ga-PSMA PET/MR

A S B W A AR (43 11y 94% 1 98%), 4 5114 2% S Tl i
52 B AR R RIAA 56, i T WIE PSMA PET/MR
78 PCa /- I M2 Wi, 1 s kA T il — 25 WG R ATF 5
ST

TEWR S5 BRI J7 T, PSMA PET/MR . mpMRI fi41fE
R E R, B AMAER AR il s B, BRI EBh PET
PEIG hy Za Jes hk E 2530 9 i B Rl 4 i 07, R E#ER8
M2 7T, Husseini 22 ¥R /047 Tk A 13 4~ PET/MR
HL B JET PET/MR A8 R & B T e B % A% v 1 FH 1
SCHER, SRR PET/MR AR 38 G FH T 1Al 0 e 1 B
B3 ML, Grubmuller 25" £ 3, PSMA PET/MR H &
Kk PCa O HR ML T AT SEAY TNM 2030, B8 T4 28.7%
FHIHRIE T PCa HUAAR BB E WG IRIGIT T %

4 PSMA PET/MR 7£ PCa & E % iR AN E

—JBekE PCa I ARG, TERAR AR A PP RTHE T,
HEE 2 IR PSA20.2 ng/ml 58 K PCa iIAARAR G EME K .
MRI1EH PCa R K i i, HRBBEZH 82%,
ITAERIIF SR 45 58], PSMA PET W M7 E7E PCa B R
Db B T i i R A AR S, GRS PSA KA TR
SRAYAISENE, PSMA PET 7EAR[E PSA /K- PCa S48 &L
T B 23 TR 55%~60% (PSA S 0.2~0.5 ng/ml), 72%~
75% (PSA 4 0.5~1.0 ng/ml). 93% (PSA 4 1.0~2.0 ng/ml) Fl
97%(PSA>2.0 ng/ml), AHIH ALK A, PSMA PET 7£ PSA
KPR R (<0.2 ng/mD) (9 8 i REUEWAR S, 2408
44%, SHFIk 53z ZITEAL, PET/MR L PET/CT R
TREmS L TTRER PR PET/MR FAG I B i) 4iE 4 5 35 1%
FIFL A ] B BrE® ), Wi7E PSA<0.5 ng/ml B PCa F 34
W, %Ga-PSMA-11 PET fifi 28% () /E 4k & %& PCa 3 (K
JPT R R A AR, BRI AZ IR YT I B I K I R 25
AT ML, HET LIE H®Ga-PSMA-11 PET 245 $i% 2
BERYFMEZ T HY, HAT PSMA PET T PCa J5if &
R R I T 22 Bl RO WA R P 23 8 B0 4% . Jansen 550
MRS SR, FER0T e BB Wk, RS ARR R
B RBRME, H=RZE(84%) B34 I PSMA PET &
FHRINE] T PCa B &,

5 PSMA PET/MR 7 PCa i&77 & M iEfh PR NME

PCa N —Ffi it Ji G248 HLB B 57 BOrE A v s, A
[ 955 B BRI B L Y PCa W] BT BB PRAN R 193R YT 7
2, PN R R AT e ] PCa HOIAAR SR HIY, i
JES AT N 200 343677 5 ARNR IR AT EAR P LA
TR BT P FRIRY T 7 58 o T HR 1k 40% i) R4 PCa 835
] B A A B B 3 e R IR e RV 5 AR R T8 B
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(mCRPC), FrREE IR I B RBERYT . PR (%
RO IDEIR . M 2 R IRTT . ARIT RO A%
FIBIT, HULAT WS PCa AT IV AR F B H A 2L,
HHRSWE . K o 2 T AY B At PCa B B IR
IR PR B AR

TGS H AR ZAEIR YT TG W e & i 1 FH (RIS 23897
SNV, EIFEAE—E iR, Bilin MRI 4RSI
CT XFIEH R/ L5 1) RABUEAR . 4 BE 4 23 8] 43 B
Z{%, HAETXT PSMA PET/MR i PCa 1597 5 b i 541
Ko A xT R D, ARG Bt L SR HT A i 51 B9 (mCRPC)
BEH, PSMA TEREMEFIHEFME PCa Hid BEFRILC 15X
—HEE IR T T Ga-PSMA-11 PEAG 25 1EJE 19 AE /7 . Bakht
S B IRZE SRR, MR FIZRIRYY T LA N PCa
JRAE PSMA BFIE, TR, A% 2F R8BI 1 X 12 52 I i 3%
FIZFBIT I R 3E4T PSMA PET BARTPAN I, DA% ik
P VAP ER, i Al B AT AR B P 3 3R TR T RO R T
— BTSSRI . TERT2 P ROTAL 7T, Tosco %Y
XF 42 B H T fE PCa BB AE AT T BEHLIUE 30X B 56
K PSMA PET/MR Z3 5I3FAS T 37 T fi e 28 0 i 500+ v
PRI R B R Bhsn)” AR 2SR e B A R B &
B HIRITRIE R ROTRRVIRL, 255 UESE T i AL
FAMHI IR B AR R BEBOR BB AR T BT /R
TERUT . A7 RS AL ZRYT T, PSMA (3R 5K 5 %0%
REFTAIT SR EEA R, T 2SI E Rl PSMA PET/MR
VAR 6 T7 R B R4 LU A 9T R B BT A A AR His
PSMA Pl (AR BU 3G, (HIEA —F G SIS 7EIR 7 Rl f rp
4 PCa 4l PSMA 1) 23K 080/01, JHARA5 50 504k o
Chen %" [UFFR 255K, XFASEIE PSMA 1kt A
1R FDG (18 BARBOFHUR 5 A R TUS , 2 M HE
WIS A5 A AT IR T vh i 3 (1 R %35 PSMA
FRAE RS, TEARE EAUREF BRI T, FH A9 MRI
FS T AT BhIRAT TR BN R WSk, 25, R4E PSMA
PET/MR T34l PCa IR YT I i BA B KW J1 14 N8k
BRI EE R, AR TR — 25 G KR 50 A T 50, I
Heik PET F MRI A9 )

6 PSMA PET/MR 5 PSMA PET/CT HItLER

L2 W5 B, PSMA PET/MR R4 5 PSMA
PET/CT By FHMAS 3R — BB &, (BTG R/ id 2
P, ATE RO TE#E, H PET/MR WA R0 i
L. PET/CT 1i% 79.7%( 72.6%~86.2%) ¥ Guberina % )
W45 8 %, PET/MR Kl PCa #RIE ARG & & ) RAEUE
4 98.8%, BT PET/CT(93.2%), XMIREREP L1 MRI T
G5 5 mT S B e AR R R AE R BHPE . Domachevsky

LW %F 140 f] PCa BH MEATRIBEEDFSY , P4 T PSMA
PET/MR 5 PSMA PET/CT 7efphbAa i i — 2otk 45850
IR T ST RTA R N R kL (K=0.85), A5k 2 45 (K=0.98)
T B R (K=0.76) B — Bt %: 4, i PSMA PET/MR 7£
HIF AR AL IR AL (K=0.25) KRG % MR 52 2R (K=0.31) i 4 o7
ML T PET/CT, XAl RESER N MRI EAG 5 A 20
Hig, 4 PSMA PET/MR 7R T T PSMA PET/CT,
BICSAR R . FREEE R (29 60 min) . FliFHpE2E ) I
FEAR, T3 ANAE BB B 0 T 25 0B AR AT 30 I 28 BRI
£, Qin ™ BRI EWITH BE LT PET/CT
B, R DL () FHH, W2 W NG PCa,
Jo BT PET/MR, & W5 47 % PET/MR ZE 3R 54,
DI — PR g . SR I 2 32 B R/ Nk LS5 T

%5 iR, PSMA PET/MR # 4 1 PSMA 4% 5% PET
PREFFT mpMRI —# fE#, 7E PCa G IRIFSE h s 3K
B2 WRhE, HET, PSMA PET/MR i Ab Tl R IR R B
B, HIGRMEMRRET IS —B 0. AR IR
WFREAE R IIE

FlEEMR A TEE AUITCA R o

YEBTERARI IR ASTATIR T . ORI Y . SR rRE
S BEATTLHRTEERIN T SaRMHE; KA
AR | SR S R BT

2 £ x ™

[ 1] Siegel RL, Miller KD, Fuchs HE, et al. Cancer statistics,
2022[J]. CA Cancer J Clin, 2022, 72(1): 7-33. DOIL: 10.3322/
caac.21708.

(2] 28, G5, hE ISR TR = O R L. I B
5T, 2021, 48(1): 98—102. DOIL: 10.3971/j.issn.1000-8578.2021.
20.0370.

Li X, Zeng XY. Advances in epidemiology of prostate cancer in
Chinal[J]. Cancer Res Prev Treat, 2021, 48(1): 98—102. DOI: 10.
3971/j.issn.1000-8578.2021.20.0370.

[3] Fenton JJ, Weyrich MS, Durbin S, et al. Prostate-specific
antigen-based screening for prostate cancer: evidence report and
systematic review for the US preventive services task force[J].
JAMA, 2018, 319(18): 1914-1931. DOI: 10.1001/jama.2018.
3712.

[ 4] Gandaglia G, Ploussard G, Valerio M, et al. A novel nomogram
to identify candidates for extended pelvic lymph node dissection
among patients with clinically localized prostate cancer
diagnosed with magnetic resonance imaging-targeted and
systematic biopsies[J]. Eur Urol, 2019, 75(3): 506-514. DOL:
10.1016/j.eururo.2018.10.012.

[ 5] Fendler WP, Eiber M, Beheshti M, et al. “*Ga-PSMA PET/CT:
Joint EANM and SNMMI procedure guideline for prostate


http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1016/j.eururo.2018.10.012
http://dx.doi.org/10.1016/j.eururo.2018.10.012
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1016/j.eururo.2018.10.012
http://dx.doi.org/10.1016/j.eururo.2018.10.012
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1016/j.eururo.2018.10.012
http://dx.doi.org/10.1016/j.eururo.2018.10.012
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3322/caac.21708
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.3971/j.issn.1000-8578.2021.20.0370
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1001/jama.2018.3712
http://dx.doi.org/10.1016/j.eururo.2018.10.012
http://dx.doi.org/10.1016/j.eururo.2018.10.012

P Bl S I 2 o 2R

2023 4F 1 HEE 47 555 1 1

Int J Radiat Med

Nucl Med, January 2023, Vol.47, No.l 37

[6]

[71]

(8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

cancer imaging: version 1.0[J]. Eur J Nucl Med Mol Imaging,
2017, 44(6): 1014—1024. DOI: 10.1007/500259-017-3670-z.
Hupe MC, Philippi C, Roth D, et al. Expression of prostate-
specific membrane antigen (PSMA) on biopsies is an
independent risk stratifier of prostate cancer patients at time of
initial diagnosis[J/OL]. Front Oncol, 2018, 8: 623[2022-04-05].
https://www.frontiersin.org/articles/10.3389/fonc.2018.00623/
full. DOI: 10.3389/fonc.2018.00623.

Kaittanis C, Andreou C, Hieronymus H, et al. Prostate-specific
membrane antigen cleavage of vitamin B9 stimulates oncogenic
signaling through metabotropic glutamate receptors[J]. J Exp
Med, 2018, 215(1): 159-175. DOI: 10.1084/jem.20171052.
Czarniecki M, Mena E, Lindenberg L, et al. Keeping up with the
prostate-specific membrane antigens (PSMAs): an introduction to
a new class of positron emission tomography (PET) imaging
agents[J/OL]. Transl Androl Urol, 2018, 7(5): 831-843[2022-04-
05]. https://tau.amegroups.com/article/view/21120/21408. DOI:
10.21037/tau.2018.08.03.

Haberkorn U, Eder M, Kopka K, et al. New strategies in prostate
cancer: prostate-specific membrane antigen (PSMA) ligands for
diagnosis and therapy[J]. Clin Cancer Res, 2016, 22(1): 9-15.
DOLI: 10.1158/1078-0432.CCR-15-0820.

Grubmuller B, Baltzer P, Hartenbach S, et al. PSMA ligand
PET/MRI for primary prostate cancer: staging performance and
clinical impact[J]. Clin Cancer Res, 2018, 24(24): 6300—-6307.
DOI: 10.1158/1078-0432.CCR-18-0768.

Frenzel T, Tienken M, Abel M, et al. The impact of [*Ga]PSMA
1&T PET/CT on radiotherapy planning in patients with prostate
cancer[J]. Strahlenther Onkol, 2018, 194(7): 646—654. DOL: 10.
1007/s00066-018-1291-5.

Kim YJ, Kim YI. Therapeutic responses and survival effects of
""Lu-PSMA-617 radioligand therapy in metastatic castrate-
resistant prostate cancer: a meta-analysis[J]. Clin Nucl Med,
2018, 43(10): 728—734. DOI: 10.1097/RLU.0000000000002210.
Morris MJ, Rowe SP, Gorin MA, et al. Diagnostic performance
of "F-DCFPyL-PET/CT in men with biochemically recurrent
prostate cancer: results from the CONDOR phase Ill, multicenter
study[J]. Clin Cancer Res, 2021, 27(13): 3674-3682. DOI: 10.
1158/1078-0432.CCR-20-4573.

Zhou X, Li YC, Jiang X, et al. Intra-individual comparison of
"F-PSMA-1007 and "F-FDG PET/CT in the evaluation of
patients with prostate cancer[J/OL]. Front Oncol, 2020, 10:
585213[2022-04-05]. https://www.frontiersin.org/articles/10.3389/
fonc.2020.585213/full. DOI: 10.3389/fonc.2020.585213.

Sprute K, Kramer V, Koerber SA, et al. Diagnostic accuracy of
"F-PSMA-1007 PET/CT imaging for lymph node staging of
prostate carcinoma in primary and biochemical recurrence[J]. J
Nucl Med, 2021, 62(2): 208-213. DOI: 10.2967/jnumed.120.
246363.

Kimura S, Abufaraj M, Janisch F, et al. Performance of [*Ga]
Ga-PSMA 11 PET for detecting prostate cancer in the lymph

nodes before salvage lymph node dissection: a systematic review

[17]

[18]

[19]

[20]

[21]

[22]

23]

[24]

[25]

[26]

271

and meta-analysis[J]. Prostate Cancer Prostatic Dis, 2020, 23(1):
1-10. DOI: 10.1038/541391-019-0156-z.

Kuten J, Fahoum I, Savin Z, et al. Head-to-head comparison of
%Ga-PSMA-11 with *F-PSMA-1007 PET/CT in staging prostate
cancer using histopathology and immunohistochemical analysis
as a reference standard[J]. J Nucl Med, 2020, 61(4): 527-532.
DOI: 10.2967/jnumed.119.234187.

Pastorino S, Riondato M, Uccelli L, et al. Toward the discovery
and development of PSMA targeted inhibitors for nuclear
medicine applications [J]. Curr Radiopharm, 2020, 13(1): 63—79.
DOI: 10.2174/1874471012666190729151540.

Freitag MT, Kesch C, Cardinale J, et al. Simultaneous whole-
body "“F-PSMA-1007-PET/MRI with integrated high-resolution
multiparametric imaging of the prostatic fossa for comprehensive
oncological staging of patients with prostate cancer: a pilot
study[J]. Eur J Nucl Med Mol Imaging, 2018, 45(3): 340-347.
DOI: 10.1007/s00259-017-3854-6.

Foley RW, Redman SL, Graham RN, et al. Fluorine-18 labelled
prostate-specific membrane antigen (PSMA)-1007 positron-
emission tomography-computed tomography: normal patterns,
pearls, and pitfalls[J]. Clin Radiol, 2020, 75(12): 903-913. DOI:
10.1016/j.crad.2020.06.031.

Hartrampf PE, Seitz AK, Krebs M, et al. False-negative "F-
PSMA-1007 PET/CT in metastatic prostate cancer related to high
physiologic liver uptake [J]. Eur J Nucl Med Mol Imaging, 2020,
47(8): 2044—2046. DOI: 10.1007/500259-019-04645-5.

Metser U, Ortega C, Perlis N, et al. Detection of clinically
significant prostate cancer with "*F-DCFPyL PET/multiparametric
MR [J]. Eur J Nucl Med Mol Imaging, 2021, 48(11): 3702-3711.
DOI: 10.1007/s00259-021-05355-7.

Park SY, Zacharias C, Harrison C, et al. Gallium 68 PSMA-11
PET/MR imaging in patients with intermediate- or high-risk
prostate cancer[J]. Radiology, 2018, 288(2): 495-505. DOL: 10.
1148/radiol.2018172232.

Ferraro DA, Becker AS, Kranzbiihler B, et al. Diagnostic
performance of *Ga-PSMA-11 PET/MRI-guided biopsy in
patients with suspected prostate cancer: a prospective single-
center study[J]. Eur J Nucl Med Mol Imaging, 2021, 48(10):
3315-3324. DOI: 10.1007/500259-021-05261-y.

Fendler WP, Schmidt DF, Wenter V, et al. *Ga-PSMA PET/CT
detects the location and extent of primary prostate cancer[J]. J
Nucl Med, 2016, 57(11): 1720—1725. DOIL: 10.2967/jnumed.116.
172627.

Muehlematter UJ, Burger IA, Becker AS, et al. Diagnostic
*Ga-PSMA-11

PET/MRI for extracapsular extension and seminal vesicle

accuracy of multiparametric MRI  versus

invasion in patients with prostate cancer[J]. Radiology, 2019,
293(2): 350—358. DOI: 10.1148/radiol.2019190687.

Ferraro DA, Muehlematter UJ, Schuler HIG, et al. “Ga-PSMA-
11 PET has the potential to improve patient selection for
extended pelvic lymph node dissection in intermediate to high-

risk prostate cancer[J]. Eur J Nucl Med Mol Imaging, 2020,


http://dx.doi.org/10.1007/s00259-017-3670-z
http://dx.doi.org/10.1007/s00259-017-3670-z
https://www.frontiersin.org/articles/10.3389/fonc.2018.00623/full
https://www.frontiersin.org/articles/10.3389/fonc.2018.00623/full
http://dx.doi.org/10.3389/fonc.2018.00623
http://dx.doi.org/10.1084/jem.20171052
http://dx.doi.org/10.1084/jem.20171052
http://dx.doi.org/10.1084/jem.20171052
https://tau.amegroups.com/article/view/21120/21408
http://dx.doi.org/10.21037/tau.2018.08.03
http://dx.doi.org/10.1158/1078-0432.CCR-15-0820
http://dx.doi.org/10.1158/1078-0432.CCR-15-0820
http://dx.doi.org/10.1158/1078-0432.CCR-18-0768
http://dx.doi.org/10.1158/1078-0432.CCR-18-0768
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1097/RLU.0000000000002210
http://dx.doi.org/10.1097/RLU.0000000000002210
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
https://www.frontiersin.org/articles/10.3389/fonc.2020.585213/full
https://www.frontiersin.org/articles/10.3389/fonc.2020.585213/full
http://dx.doi.org/10.3389/fonc.2020.585213
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.1038/s41391-019-0156-z
http://dx.doi.org/10.1038/s41391-019-0156-z
http://dx.doi.org/10.2967/jnumed.119.234187
http://dx.doi.org/10.2967/jnumed.119.234187
http://dx.doi.org/10.2174/1874471012666190729151540
http://dx.doi.org/10.2174/1874471012666190729151540
http://dx.doi.org/10.1007/s00259-017-3854-6
http://dx.doi.org/10.1007/s00259-017-3854-6
http://dx.doi.org/10.1016/j.crad.2020.06.031
http://dx.doi.org/10.1016/j.crad.2020.06.031
http://dx.doi.org/10.1007/s00259-019-04645-5
http://dx.doi.org/10.1007/s00259-019-04645-5
http://dx.doi.org/10.1007/s00259-021-05355-7
http://dx.doi.org/10.1007/s00259-021-05355-7
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1007/s00259-021-05261-y
http://dx.doi.org/10.1007/s00259-021-05261-y
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.1148/radiol.2019190687
http://dx.doi.org/10.1148/radiol.2019190687
http://dx.doi.org/10.1007/s00259-019-04511-4
http://dx.doi.org/10.1007/s00259-017-3670-z
http://dx.doi.org/10.1007/s00259-017-3670-z
https://www.frontiersin.org/articles/10.3389/fonc.2018.00623/full
https://www.frontiersin.org/articles/10.3389/fonc.2018.00623/full
http://dx.doi.org/10.3389/fonc.2018.00623
http://dx.doi.org/10.1084/jem.20171052
http://dx.doi.org/10.1084/jem.20171052
http://dx.doi.org/10.1084/jem.20171052
https://tau.amegroups.com/article/view/21120/21408
http://dx.doi.org/10.21037/tau.2018.08.03
http://dx.doi.org/10.1158/1078-0432.CCR-15-0820
http://dx.doi.org/10.1158/1078-0432.CCR-15-0820
http://dx.doi.org/10.1158/1078-0432.CCR-18-0768
http://dx.doi.org/10.1158/1078-0432.CCR-18-0768
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1097/RLU.0000000000002210
http://dx.doi.org/10.1097/RLU.0000000000002210
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
https://www.frontiersin.org/articles/10.3389/fonc.2020.585213/full
https://www.frontiersin.org/articles/10.3389/fonc.2020.585213/full
http://dx.doi.org/10.3389/fonc.2020.585213
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.1038/s41391-019-0156-z
http://dx.doi.org/10.1038/s41391-019-0156-z
http://dx.doi.org/10.2967/jnumed.119.234187
http://dx.doi.org/10.2967/jnumed.119.234187
http://dx.doi.org/10.2174/1874471012666190729151540
http://dx.doi.org/10.2174/1874471012666190729151540
http://dx.doi.org/10.1007/s00259-017-3854-6
http://dx.doi.org/10.1007/s00259-017-3854-6
http://dx.doi.org/10.1016/j.crad.2020.06.031
http://dx.doi.org/10.1016/j.crad.2020.06.031
http://dx.doi.org/10.1007/s00259-019-04645-5
http://dx.doi.org/10.1007/s00259-019-04645-5
http://dx.doi.org/10.1007/s00259-021-05355-7
http://dx.doi.org/10.1007/s00259-021-05355-7
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1007/s00259-021-05261-y
http://dx.doi.org/10.1007/s00259-021-05261-y
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.1148/radiol.2019190687
http://dx.doi.org/10.1148/radiol.2019190687
http://dx.doi.org/10.1007/s00259-019-04511-4
http://dx.doi.org/10.1007/s00259-017-3670-z
http://dx.doi.org/10.1007/s00259-017-3670-z
https://www.frontiersin.org/articles/10.3389/fonc.2018.00623/full
https://www.frontiersin.org/articles/10.3389/fonc.2018.00623/full
http://dx.doi.org/10.3389/fonc.2018.00623
http://dx.doi.org/10.1084/jem.20171052
http://dx.doi.org/10.1084/jem.20171052
http://dx.doi.org/10.1084/jem.20171052
https://tau.amegroups.com/article/view/21120/21408
http://dx.doi.org/10.21037/tau.2018.08.03
http://dx.doi.org/10.1158/1078-0432.CCR-15-0820
http://dx.doi.org/10.1158/1078-0432.CCR-15-0820
http://dx.doi.org/10.1158/1078-0432.CCR-18-0768
http://dx.doi.org/10.1158/1078-0432.CCR-18-0768
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1097/RLU.0000000000002210
http://dx.doi.org/10.1097/RLU.0000000000002210
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
https://www.frontiersin.org/articles/10.3389/fonc.2020.585213/full
https://www.frontiersin.org/articles/10.3389/fonc.2020.585213/full
http://dx.doi.org/10.3389/fonc.2020.585213
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.1038/s41391-019-0156-z
http://dx.doi.org/10.1038/s41391-019-0156-z
http://dx.doi.org/10.2967/jnumed.119.234187
http://dx.doi.org/10.2967/jnumed.119.234187
http://dx.doi.org/10.2174/1874471012666190729151540
http://dx.doi.org/10.2174/1874471012666190729151540
http://dx.doi.org/10.1007/s00259-017-3854-6
http://dx.doi.org/10.1007/s00259-017-3854-6
http://dx.doi.org/10.1016/j.crad.2020.06.031
http://dx.doi.org/10.1016/j.crad.2020.06.031
http://dx.doi.org/10.1007/s00259-019-04645-5
http://dx.doi.org/10.1007/s00259-019-04645-5
http://dx.doi.org/10.1007/s00259-021-05355-7
http://dx.doi.org/10.1007/s00259-021-05355-7
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1007/s00259-021-05261-y
http://dx.doi.org/10.1007/s00259-021-05261-y
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.1148/radiol.2019190687
http://dx.doi.org/10.1148/radiol.2019190687
http://dx.doi.org/10.1007/s00259-019-04511-4
http://dx.doi.org/10.1007/s00259-017-3670-z
http://dx.doi.org/10.1007/s00259-017-3670-z
https://www.frontiersin.org/articles/10.3389/fonc.2018.00623/full
https://www.frontiersin.org/articles/10.3389/fonc.2018.00623/full
http://dx.doi.org/10.3389/fonc.2018.00623
http://dx.doi.org/10.1084/jem.20171052
http://dx.doi.org/10.1084/jem.20171052
http://dx.doi.org/10.1084/jem.20171052
https://tau.amegroups.com/article/view/21120/21408
http://dx.doi.org/10.21037/tau.2018.08.03
http://dx.doi.org/10.1158/1078-0432.CCR-15-0820
http://dx.doi.org/10.1158/1078-0432.CCR-15-0820
http://dx.doi.org/10.1158/1078-0432.CCR-18-0768
http://dx.doi.org/10.1158/1078-0432.CCR-18-0768
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1007/s00066-018-1291-5
http://dx.doi.org/10.1097/RLU.0000000000002210
http://dx.doi.org/10.1097/RLU.0000000000002210
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
http://dx.doi.org/10.1158/1078-0432.CCR-20-4573
https://www.frontiersin.org/articles/10.3389/fonc.2020.585213/full
https://www.frontiersin.org/articles/10.3389/fonc.2020.585213/full
http://dx.doi.org/10.3389/fonc.2020.585213
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.2967/jnumed.120.246363
http://dx.doi.org/10.1038/s41391-019-0156-z
http://dx.doi.org/10.1038/s41391-019-0156-z
http://dx.doi.org/10.2967/jnumed.119.234187
http://dx.doi.org/10.2967/jnumed.119.234187
http://dx.doi.org/10.2174/1874471012666190729151540
http://dx.doi.org/10.2174/1874471012666190729151540
http://dx.doi.org/10.1007/s00259-017-3854-6
http://dx.doi.org/10.1007/s00259-017-3854-6
http://dx.doi.org/10.1016/j.crad.2020.06.031
http://dx.doi.org/10.1016/j.crad.2020.06.031
http://dx.doi.org/10.1007/s00259-019-04645-5
http://dx.doi.org/10.1007/s00259-019-04645-5
http://dx.doi.org/10.1007/s00259-021-05355-7
http://dx.doi.org/10.1007/s00259-021-05355-7
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1148/radiol.2018172232
http://dx.doi.org/10.1007/s00259-021-05261-y
http://dx.doi.org/10.1007/s00259-021-05261-y
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.2967/jnumed.116.172627
http://dx.doi.org/10.1148/radiol.2019190687
http://dx.doi.org/10.1148/radiol.2019190687
http://dx.doi.org/10.1007/s00259-019-04511-4

38

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

(371

[38]

[ B R A R 2 el

202341 A% 4785 111

Int J Radiat Med Nucl Med, January 2023, Vol.47, No.l

47(1): 147-159. DOLI: 10.1007/s00259-019-04511-4.

Husseini JS, Amorim BJ, Torrado-Carvajal A, et al. An
international expert opinion statement on the utility of PET/MR
for imaging of skeletal metastases[J]. Eur J Nucl Med Mol
Tmaging, 2021, 48(5): 1522-1537. DOI: 10.1007/s00259-021-
05198-2.

Ghafoor S, Burger 1A, Vargas AH. Multimodality imaging of
prostate cancer[J]. J Nucl Med, 2019, 60(10): 1350—1358. DOLI:
10.2967/jnumed.119.228320.

Kranzbiihler B, Nagel H, Becker AS, et al. Clinical performance
of ®Ga-PSMA-11 PET/MRI for the detection of recurrent
prostate cancer following radical prostatectomy[J]. Eur J Nucl
Med Mol Imaging, 2018, 45(1): 20—30. DOI: 10.1007/s00259-
017-3850-x.

Freitag MT, Radtke JP, Hadaschik BA, et al. Comparison of
hybrid “Ga-PSMA PET/MRI and “Ga-PSMA PET/CT in the
evaluation of lymph node and bone metastases of prostate
cancer[J]. Eur J Nucl Med Mol Imaging, 2016, 43(1): 70-83.
DOI: 10.1007/s00259-015-3206-3.

Liitje S, Cohnen J, Gomez B, et al. Integrated “*Ga-HBED-CC-
PSMA-PET/MRI in patients with suspected recurrent prostate
cancer[J]. Nuklearmedizin, 2017, 56(3): 73—-81. DOL: 10.3413/
Nukmed-0850-16-09.

Bottke D, Miksch J, Thamm R, et al. Changes of radiation
treatment concept based on “Ga-PSMA-11-PET/CT in early
PSA-recurrences after radical prostatectomy[J/OL]. Front Oncol,
2021, 11: 665304[2022-04-05]. https://www.frontiersin.org/articles/
10.3389/fonc.2021.665304/full. DOI: 10.3389/fonc.2021.665304.
Cornford P, Van Den Bergh RCN, Briers E, et al. EAU-EANM-
ESTRO-ESUR-SIOG guidelines on prostate cancer. Part [ -2020
update: treatment of relapsing and metastatic prostate cancer[J].
Eur Urol, 2021, 79(2): 263-282. DOI: 10.1016/j.eururo.2020.09.
046.

Jansen BHE, Van Leeuwen PJ, Wondergem M, et al. Detection
of recurrent prostate cancer using prostate-specific membrane
antigen positron emission tomography in patients not meeting the
phoenix criteria for biochemical recurrence after curative
radiotherapy[J/OL]. Eur Urol Oncol, 2021, 4(5): 821-825[2022-
04-05]. https://www.sciencedirect.com/science/article/abs/pii/
S2588931120300092?via%3Dihub. DOI: 10.1016/j.eu0.2020.01.
002.

Hope TA, Truillet C, Ehman EC, et al. ®*Ga-PSMA-11 PET
imaging of response to androgen receptor inhibition: first human
experience[J]. J Nucl Med, 2017, 58(1): 81-84. DOI: 10.2967/
jnumed.116.181800.

Bakht MK, Oh SW, Youn H, et al. Influence of androgen
deprivation therapy on the uptake of PSMA-targeted agents:
emerging opportunities and challenges[J]. Nucl Med Mol
Imaging,2017,51(3):202-211.DOI: 10.1007/s13139-016-0439-4.
Tosco L, Laenen A, Gevaert T, et al. Neoadjuvant degarelix with
or without apalutamide followed by radical prostatectomy for
ARNEO, a

intermediate and high-risk prostate cancer:

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

randomized, double blind, placebo-controlled trial[JJOL]. BMC
Cancer, 2018, 18(1): 354[2022-04-05]. https://bmccancer.
biomedcentral.com/articles/10.1186/s12885-018-4275-z. DOI: 10.
1186/s12885-018-4275-z.

De Galiza Barbosa F, Queiroz MA, Nunes RF, et al. Clinical
perspectives of PSMA PET/MRI for prostate cancer[J]. Clinics,
2018, 73(Suppl 1): 586s. DOI: 10.6061/clinics/2018/e586s.
Paschalis A, Sheehan B, Riisnaes R, et al. Prostate-specific
membrane antigen heterogeneity and DNA repair defects in
prostate cancer[J]. Eur Urol, 2019, 76(4): 469—478. DOI: 10.
1016/j.eururo.2019.06.030.

Chen RH, Wang YN, Shi YP, et al. Diagnostic value of *F-FDG
PET/CT in patients with biochemical recurrent prostate cancer
and negative “Ga-PSMA PET/CT[J]. Eur J Nucl Med Mol
Imaging, 2021, 48(9): 2970-2977. DOI: 10.1007/s00259-021-
05221-6.

Bogdanovic B, Gafita A, Schachoff S, et al. Almost 10 years of
PET/MR
quantification with PSMA: clinical evaluation on 200 prostate
cancer patients[J]. Eur J Nucl Med Mol Imaging, 2021, 48(2):
543-553. DOL: 10.1007/s00259-020-04957-x.

Grafe H, Lindemann ME, Ruhlmann V, et al. Evaluation of

attenuation correction: the effect on lesion

improved attenuation correction in whole-body PET/MR on
patients with bone metastasis using various radiotracers[J]. Eur J
Nucl Med Mol Imaging, 2020, 47(10): 2269-2279. DOI: 10.
1007/500259-020-04738-6.
Evangelista L, Zattoni F, Cassarino G, et al. PET/MRI in prostate
cancer: a systematic review and meta-analysis[J]. Eur J Nucl
Med Mol Imaging, 2021, 48(3): 859—873. DOI: 10.1007/s00259-
020-05025-0.
HeuBler T, Mann P, Rank CM, et al. Investigation of the halo-
artifact in “Ga-PSMA-11-PET/MRI[J/OL]. PLoS One, 2017,
12(8): e0183329[2022-04-05]. https:/journals.plos.org/plosone/
article?id=10.1371/journal.pone.0183329. DOI: 10.1371/journal.
pone.0183329.
Guberina N, Hetkamp P, Ruebben H, et al. Whole-body
integrated [*Ga]PSMA-11-PET/MR imaging in patients with
recurrent prostate cancer: comparison with whole-body PET/CT
as the standard of reference [J]. Mol Imaging Biol, 2020, 22(3):
788—796. DOI: 10.1007/511307-019-01424-4.
Domachevsky L, Bernstine H, Goldberg N, et al. Comparison
between pelvic PSMA-PET/MR and whole-body PSMA-PET/CT
for the initial evaluation of prostate cancer: a proof of concept
study[J]. Eur Radiol, 2020, 30(1): 328-336. DOI: 10.1007/
500330-019-06353-y.
Qin CX, Gai YK, Liu QY, et al. Optimized application of “*Ga-
prostate-specific membrane antigen-617 whole-body PET/CT
and pelvic PET/MR in prostate cancer initial diagnosis and
staging[J/OL]. Front Med, 2021, 8: 657619[2022-04-05]. https:/
www.frontiersin.org/articles/10.3389/fmed.2021.657619/full.
DOI: 10.3389/fmed.2021.657619.

(ISR B IB: 2022-04-06)


http://dx.doi.org/10.1007/s00259-019-04511-4
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.2967/jnumed.119.228320
http://dx.doi.org/10.2967/jnumed.119.228320
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-015-3206-3
http://dx.doi.org/10.1007/s00259-015-3206-3
http://dx.doi.org/10.3413/Nukmed-0850-16-09
http://dx.doi.org/10.3413/Nukmed-0850-16-09
http://dx.doi.org/10.3413/Nukmed-0850-16-09
https://www.frontiersin.org/articles/10.3389/fonc.2021.665304/full
https://www.frontiersin.org/articles/10.3389/fonc.2021.665304/full
http://dx.doi.org/10.3389/fonc.2021.665304
http://dx.doi.org/10.1016/j.eururo.2020.09.046
http://dx.doi.org/10.1016/j.eururo.2020.09.046
http://dx.doi.org/10.1016/j.eururo.2020.09.046
https://www.sciencedirect.com/science/article/abs/pii/S2588931120300092?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2588931120300092?via%3Dihub
http://dx.doi.org/10.1016/j.euo.2020.01.002
http://dx.doi.org/10.1016/j.euo.2020.01.002
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.1007/s13139-016-0439-4
http://dx.doi.org/10.1007/s13139-016-0439-4
http://dx.doi.org/10.1007/s13139-016-0439-4
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-018-4275-z
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-018-4275-z
http://dx.doi.org/10.1186/s12885-018-4275-z
http://dx.doi.org/10.1186/s12885-018-4275-z
http://dx.doi.org/10.6061/clinics/2018/e586s
http://dx.doi.org/10.6061/clinics/2018/e586s
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-020-04957-x
http://dx.doi.org/10.1007/s00259-020-04957-x
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183329
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183329
http://dx.doi.org/10.1371/journal.pone.0183329
http://dx.doi.org/10.1371/journal.pone.0183329
http://dx.doi.org/10.1007/s11307-019-01424-4
http://dx.doi.org/10.1007/s11307-019-01424-4
http://dx.doi.org/10.1007/s00330-019-06353-y
http://dx.doi.org/10.1007/s00330-019-06353-y
http://dx.doi.org/10.1007/s00330-019-06353-y
https://www.frontiersin.org/articles/10.3389/fmed.2021.657619/full
https://www.frontiersin.org/articles/10.3389/fmed.2021.657619/full
http://dx.doi.org/10.3389/fmed.2021.657619
http://dx.doi.org/10.1007/s00259-019-04511-4
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.2967/jnumed.119.228320
http://dx.doi.org/10.2967/jnumed.119.228320
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-015-3206-3
http://dx.doi.org/10.1007/s00259-015-3206-3
http://dx.doi.org/10.3413/Nukmed-0850-16-09
http://dx.doi.org/10.3413/Nukmed-0850-16-09
http://dx.doi.org/10.3413/Nukmed-0850-16-09
https://www.frontiersin.org/articles/10.3389/fonc.2021.665304/full
https://www.frontiersin.org/articles/10.3389/fonc.2021.665304/full
http://dx.doi.org/10.3389/fonc.2021.665304
http://dx.doi.org/10.1016/j.eururo.2020.09.046
http://dx.doi.org/10.1016/j.eururo.2020.09.046
http://dx.doi.org/10.1016/j.eururo.2020.09.046
https://www.sciencedirect.com/science/article/abs/pii/S2588931120300092?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2588931120300092?via%3Dihub
http://dx.doi.org/10.1016/j.euo.2020.01.002
http://dx.doi.org/10.1016/j.euo.2020.01.002
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.1007/s13139-016-0439-4
http://dx.doi.org/10.1007/s13139-016-0439-4
http://dx.doi.org/10.1007/s13139-016-0439-4
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-018-4275-z
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-018-4275-z
http://dx.doi.org/10.1186/s12885-018-4275-z
http://dx.doi.org/10.1186/s12885-018-4275-z
http://dx.doi.org/10.6061/clinics/2018/e586s
http://dx.doi.org/10.6061/clinics/2018/e586s
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-020-04957-x
http://dx.doi.org/10.1007/s00259-020-04957-x
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183329
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183329
http://dx.doi.org/10.1371/journal.pone.0183329
http://dx.doi.org/10.1371/journal.pone.0183329
http://dx.doi.org/10.1007/s11307-019-01424-4
http://dx.doi.org/10.1007/s11307-019-01424-4
http://dx.doi.org/10.1007/s00330-019-06353-y
http://dx.doi.org/10.1007/s00330-019-06353-y
http://dx.doi.org/10.1007/s00330-019-06353-y
https://www.frontiersin.org/articles/10.3389/fmed.2021.657619/full
https://www.frontiersin.org/articles/10.3389/fmed.2021.657619/full
http://dx.doi.org/10.3389/fmed.2021.657619
http://dx.doi.org/10.1007/s00259-019-04511-4
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.2967/jnumed.119.228320
http://dx.doi.org/10.2967/jnumed.119.228320
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-015-3206-3
http://dx.doi.org/10.1007/s00259-015-3206-3
http://dx.doi.org/10.3413/Nukmed-0850-16-09
http://dx.doi.org/10.3413/Nukmed-0850-16-09
http://dx.doi.org/10.3413/Nukmed-0850-16-09
https://www.frontiersin.org/articles/10.3389/fonc.2021.665304/full
https://www.frontiersin.org/articles/10.3389/fonc.2021.665304/full
http://dx.doi.org/10.3389/fonc.2021.665304
http://dx.doi.org/10.1016/j.eururo.2020.09.046
http://dx.doi.org/10.1016/j.eururo.2020.09.046
http://dx.doi.org/10.1016/j.eururo.2020.09.046
https://www.sciencedirect.com/science/article/abs/pii/S2588931120300092?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2588931120300092?via%3Dihub
http://dx.doi.org/10.1016/j.euo.2020.01.002
http://dx.doi.org/10.1016/j.euo.2020.01.002
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.1007/s13139-016-0439-4
http://dx.doi.org/10.1007/s13139-016-0439-4
http://dx.doi.org/10.1007/s13139-016-0439-4
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-018-4275-z
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-018-4275-z
http://dx.doi.org/10.1186/s12885-018-4275-z
http://dx.doi.org/10.1186/s12885-018-4275-z
http://dx.doi.org/10.6061/clinics/2018/e586s
http://dx.doi.org/10.6061/clinics/2018/e586s
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-020-04957-x
http://dx.doi.org/10.1007/s00259-020-04957-x
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183329
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183329
http://dx.doi.org/10.1371/journal.pone.0183329
http://dx.doi.org/10.1371/journal.pone.0183329
http://dx.doi.org/10.1007/s11307-019-01424-4
http://dx.doi.org/10.1007/s11307-019-01424-4
http://dx.doi.org/10.1007/s00330-019-06353-y
http://dx.doi.org/10.1007/s00330-019-06353-y
http://dx.doi.org/10.1007/s00330-019-06353-y
https://www.frontiersin.org/articles/10.3389/fmed.2021.657619/full
https://www.frontiersin.org/articles/10.3389/fmed.2021.657619/full
http://dx.doi.org/10.3389/fmed.2021.657619
http://dx.doi.org/10.1007/s00259-019-04511-4
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.1007/s00259-021-05198-2
http://dx.doi.org/10.2967/jnumed.119.228320
http://dx.doi.org/10.2967/jnumed.119.228320
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-017-3850-x
http://dx.doi.org/10.1007/s00259-015-3206-3
http://dx.doi.org/10.1007/s00259-015-3206-3
http://dx.doi.org/10.3413/Nukmed-0850-16-09
http://dx.doi.org/10.3413/Nukmed-0850-16-09
http://dx.doi.org/10.3413/Nukmed-0850-16-09
https://www.frontiersin.org/articles/10.3389/fonc.2021.665304/full
https://www.frontiersin.org/articles/10.3389/fonc.2021.665304/full
http://dx.doi.org/10.3389/fonc.2021.665304
http://dx.doi.org/10.1016/j.eururo.2020.09.046
http://dx.doi.org/10.1016/j.eururo.2020.09.046
http://dx.doi.org/10.1016/j.eururo.2020.09.046
https://www.sciencedirect.com/science/article/abs/pii/S2588931120300092?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2588931120300092?via%3Dihub
http://dx.doi.org/10.1016/j.euo.2020.01.002
http://dx.doi.org/10.1016/j.euo.2020.01.002
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.2967/jnumed.116.181800
http://dx.doi.org/10.1007/s13139-016-0439-4
http://dx.doi.org/10.1007/s13139-016-0439-4
http://dx.doi.org/10.1007/s13139-016-0439-4
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-018-4275-z
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-018-4275-z
http://dx.doi.org/10.1186/s12885-018-4275-z
http://dx.doi.org/10.1186/s12885-018-4275-z
http://dx.doi.org/10.6061/clinics/2018/e586s
http://dx.doi.org/10.6061/clinics/2018/e586s
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1016/j.eururo.2019.06.030
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-021-05221-6
http://dx.doi.org/10.1007/s00259-020-04957-x
http://dx.doi.org/10.1007/s00259-020-04957-x
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-04738-6
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
http://dx.doi.org/10.1007/s00259-020-05025-0
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183329
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183329
http://dx.doi.org/10.1371/journal.pone.0183329
http://dx.doi.org/10.1371/journal.pone.0183329
http://dx.doi.org/10.1007/s11307-019-01424-4
http://dx.doi.org/10.1007/s11307-019-01424-4
http://dx.doi.org/10.1007/s00330-019-06353-y
http://dx.doi.org/10.1007/s00330-019-06353-y
http://dx.doi.org/10.1007/s00330-019-06353-y
https://www.frontiersin.org/articles/10.3389/fmed.2021.657619/full
https://www.frontiersin.org/articles/10.3389/fmed.2021.657619/full
http://dx.doi.org/10.3389/fmed.2021.657619

	1 常用的PSMA正电子显像剂
	1.1 68Ga标记PSMA PET显像剂
	1.2 18F标记PSMA PET显像剂

	2 PSMA PET/MR在PCa原发灶检出中的价值
	3 PSMA PET/MR在PCa分期中的价值
	4 PSMA PET/MR在PCa生化复发中的应用价值
	5 PSMA PET/MR在PCa治疗反应评估中的价值
	6 PSMA PET/MR与PSMA PET/CT的比较
	参考文献

