AR 5 0 TR 285 2025 4E 9 %5 45 555 91 Chin J Nucl Med Mol Imaging, Sep. 2025, Vol. 45, No. 9

BF-MFBG PET/CT B E#M KX EEMEIZEPhHINE

WEE xEK REE

'NEFEMKRFE—IEREFR, FAE4 010050;° A EF EA K FHB ERAYZ
IAE eE A4 010050 M EFEHR X FHBEECRBEFH NEFABRBESE
ST HEEEER T, FH4F 010050

WBAEAEH SR B, Email: zhangguojian0820@ 163.com

[#ZE] ANLFE FARE S (hNET) 2600 20 U b |, a0t 28 540 Mg | g 4% 200 g i
BRI T Ik S-S MFBG ) %F hNET ELA7 155 B 2 A ) Ak S M | 320 i ke 1y FH T b 22 0 5
PEME PET/CT B4% . #%SCHISEF-MFBG PET/CT RARLEMFZRIGIR LR LA th i B T 4058

[ER] & LRI TR BB RO 2 IE TR HWIE B KB BEA X it
L R Rt

EETH . NEW A6 X E LA S ERBE R /KPR B RHE R RHE T H (2024SCGZ074) s 58T
ERFR MR E SRR AATE (5807 AA)

DOI;10.3760/ cma.].cn321828-20241019-00355

Application of *F-MFBG PET/CT imaging in the diagnosis and treatment of neural crest-derived
tumors
Lin Xuezhi' | Liv Haibo’ , Zhang Guojian’
"The First Clinical Medical College of Inner Mongolia Medical University, Hohhot 010050, China;
’ Department of Neurosurgery, the Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010050,
China ; * Department of Nuclear Medicine , the Affiliated Hospital of Inner Mongolia Medical University; Key La-
boratory of Nuclear Medicine and Molecular Imaging of Inner Mongolia Autonomous Region, Hohhot 010050,
China
Corresponding author. Zhang Guojian, Email ; zhangguojian0820@ 163.com

[ Abstract ]
tumors, such as neuroblastoma, pheochromocytoma, and paraganglioma. '*F-meta-fluorobenzylguanidine
(MFBG) has high affinity and specificity for hNET, and has been gradually applied to PET/CT imaging in
neural crest-derived tumors. The application of "*F-MFBG PET/CT imaging in the diagnosis and treatment of

The human norepinephrine transporter ( hNET ) is expressed in neural crest-derived

neural crest-derived tumors is reviewed in this article.
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ANZ:HE B R $%32 %5 (1 (human norepinephrine trans-
porter, hNET) J&—Fft Na™/Cl™ ¥ J3 16 & 49 1 A 55 B 4 11,
TR 2038 T iz £ 1 SRR, B T R AR A
JARRZ R GE, 51T S M S 28 AR R L i v % A0 A
EHE B E (norepinephrine, NE) FEFEE, 845 AR AR fil
SRR RS NE BEAE S5 L IR T 20 i 22
Sy IEg | 0 22 Bk 40 M 988 ( neuroblastoma, NB) g 4% 40 iy
J& ( pheochromocytoma, PCC) Fl &l #f £ 5 98 ( paraganglioma,
PGL; Pi# & 7K PPGL) il # L B A hNET ik, [N i hNET
TR A VR R 12T T R A

NB 2 JUEE a5 i UL I f b S5 (A0 P e | e U5 T 1l 22
AN P 28 Ul A8 s 28 240 1, o5 JL B 8 E 1 8% ~ 10% 7 .
NB HA im B 5 BT , B o 2 J08 35 A 12 W i A T b i i

F(E) AL RS SR TUR 802, Fe il fe 2 NB ARL,
H 5 FEAERAE 50% . PPGL J&—28 LA 43I K ik LAk
JHE R R 1) 2 DL IR G o 2R U P T, 43 e VR T 1 | e
JECRUEF LA R R b2 i s A 24 10% ~ 15%
) PPGL B EHTEWIIZ I C A AL 54 7, H 9 AR | I R
TINE FFZ Z2AT R ME T , 465 1 PR 350 103 6 32 W oy ke Bk
e,

IEAESE DT B 1E AL 52 NE DI RESS B4 8] fL R UK ( meta-
iodobenzylguanidine, MIBG) [J3&RH_E | IF & H B B4 * F-
[8] 555 K ( meta-fluorobenzylguanidine, MFBG) , Jf: F§ T PET/
CT SAG, {5 ol 2 008 9050 14 it 9 114 12 B 8 o 0 G 00 T i) 75 38
M3t Bk F-MFBG PET/CT 7 f# 28I W5 1 Ieb i o 16 1oz A 47
BRI ST i SR AT ERIR .
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—. "PLMIBG B BRMER E S AR

HL-MIBG S 2RI I iR 51297 h fec i TR hNET
RG] H TR WK (29 13 h) il W R
24 h A RESEAT SPECT/CT AR, SELE 1 Hopl i AR DF A A6 7
HERE, RIS, 500 R A 55 dF P FOIR R DA SRE S R S B A .
4, SPECT S A1) 25 (8] 43 HE R AR R AR JRR o d HoR Z B,
B 5 H TN B AR I TR, DU X T Fl A o (4 i
BE PR M U ( succinate dehydrogenase complex, SDHx ) Zif
FEDH 2 A WL B PGL AR S e i T IS KU, LA
R S A I ) R (B B 22 Uk B A A OR B R a2 W U
PECOT T LE B, R NB L, B A e ] 2
REATAS A FC A5 B8, A oL 2 5 S ) 4 B PR R 32 T A
AECAE, BARI-MIBG PET/CT % b8 460 i 11k
FPLMIBGH A i K (4.2d) , B K FfE v 5
Loy PRGN B AR R I R A

DAL, F 78 3 2 1T HC Al MIBG 2 st oy %8, K
W N-[3-0R-4-(3-PF-FART AL ) 2 ] - { N-[ 3-bromo-4-
(3-"° F-fluoropropoxy ) -benzyl ] -guanidine, "“F-LMI1195 | 7£ £
AP A3 IR TR 5 ( multiple endocrine neoplasia, MEN ) KR
RS oR R B PCC BT HE A B T BE ML PCC sk
PGL AN 4-8 Poggl-3-B % 3L DK ( 4-*® F-fluoro-3-iodo-
benzylguanidine, "F-FIBG ) 7E PCC /)N BRI o 7w i 5 MIBG
AR AL RE , A2 AR A% R AR e A e AV ™ o R A 1
I PRI AE 1] 14 % NB L, " -0 2 AT
(fluoropropylbenzylguanidine, FPBG) %> I-MIBG J& i H T i
1 Je kg 2R W AE 7 (R H AT B Z E— B IR RAFZE ' . Garg
ST 1994 4R & B F-MFBG FIX} - F-3 F3LIE ( para-"S F-
fluorobenzylguanidine, "*F-PFBG) , 4% F-PFBG & M 5,
R PRS2 F-MFBG , At F-MFBG B FHEE) V2,

TBTE 1-MIBG HEFREAL I F AT 1451 F-MFBG
(1) o BTF 2 WEE T (29 110 min) |, BETETSE 1~
2 h BP AT 3R 15 B 43 ¥/ 78 )i L B ( target-to-background ratio,
TBR) Elf&., IR, 3F PET 8505 Hk i 25 7] 23 32 =R
JRALBRELA  REAE S AT RE W B iz 2l Oh 52, 0RS e A A I g
AL EaIbTi a7 S e i N E Rl O = L BV
PRI TARIC, 378 1T AllinOne 2 SZFL" F-MFBG [ 15
A TR BE A S B, R BRTE LA S5 1 T
e O ) AR IR SR D SR KRR /N R B T B bR g
FIMES, e T S F-MFBG 7E I R A #E— 253 K

@ N )I\NHZ @ NH,

181: 1231
18F-MFBG 1231 MIBG
B 1 SF-RFERINMFBG) 52 - BUR AL MIBG ) #Yfb24 45

LB

===

Z."F-MFBG £ fRMA R S 24T

LBMWSE , Zhang 251" % B, F-MFBG 7£ NB /)s A5
R R B B AR A 1 H A8 B WROR = | P i 2548 Bl Ay
TE R =30 4 BV BRBE T, R IR FE 25 25 )5 4 h, dE hNET &

IR RO M B R I B T A A e ) AR AR
TBR Ef&, X} F & hNET ik SK-N-BE(2) C 5 F #% 18
Yy, "F-MFBG 7E4525)5 1 f1 4 h /x5 TBR, M4 T hNET
FEIKAY LAN1 SR R4 Y, " F-MFBG s B4l H 1% {2 b
FRECER AN LG BE A A, $2R P F-MFBG Xt hNET H)4% 21
TR R, PTAETESR 1~4 h 97 AR,

9T AR T F-MFBG BB, Turnock %512 7E XL
HIFFLEIY M R E N E 51K (mammalian target of ra-
pamycin complex, mTORC) 1/2 I AZD2014 J5 [ 4722
R, WIMIHT IR, 48 200 F1 500 nmol/T. AZD2014 T kb Bt
Ji , Kelly 48 g (15" F-MFBG % UK 7 3 i [ (128 +23) % I
(292+27) % ,P<0.001] ,SK-N-BE(2) C 4 A5 Jk - 4% i 44
N[ (39£9) %H(62+5) % ], W] AZD2014 T 3 i3 e & 4 i
J7348 F- 14 4 NB 4 Jfl 09 NE %42 85 11 (NE transporter,
NET)-1 Fik &, SR, *F-MFBG B&/R~ AZD2014 7E KN R
BEHA SR I NET-1 36 4, 2t T2 -MIBG 497 19 485 Bl
YEFM RS i — A5, [, 5T &R, 36 T F-MFBG Xf
hNET 9 i (6 8 T RE 7, HAE R 51 FI6 7 SR s 1 & R vh B
HEREII,

2. M FH . Pandit-Taskar 25122 & AT MK F-MFBG
PET/CT A%, & B 10 {51 #fr 25 Uil U5 0 b Jge b 3 7 1 5 -
MFBG 5 #R WA R R 5 8450500 119 4= B 335 o 3R 422 R 0t
2 PR N 1.95 ho LR BR R 5 XU Bl ¢
R o 5 (15 58%) SFEIAEY 2B W10 0.3 h, 18 3
BAH( 5 42%) 4 6.1 h, FELAGRIBHEM Shy 32 5 H8 35 1 L 4 A
U5 k24 R B TBR, IF H & &4 87 & AUk (0.023 +
0.012) mSv/MBq, % W F-MFBG B4 B 4 5 4= ¥ 4> 1 F1 25
YR Bh Sy kA v R A LA ek’ 2) .,

=. "F-MFBG PET/CT 5 -MIBG SPECT/CT Hj 3k 3¢
SHMRER

FE—ITL B 10 BIRPZR I IR R IRg 5 3 (5 4] PPGL A S Bl
NB) X LB 55 v, " F-MFBG Y A5 ) 43 A RV A4 A5 0] o
5P 1-MIBG AHYY , {H i HLAT R 03075 I 2 2 it
B R AR 2 T B RO 22 1 R R I A (122 A
163 4) ) Samim 212 %F 14 5] NB # JL#EAT 20 R F-
MFBG PET/CT #1'*I-MIBG SPECT/CT BCXT 434, 34 12 4>
B (R DR 5k S5 B ARV B B A0 4T 43, DT 2 Ak s v
B, PP 22 50 ST 61 o J LB ek 98 2 2 O U ot 22 B 200 88 ( -
ternational Society of Pediatric Oncology Europe Neuroblastoma,
SIOPEN) #3ifE, &P T4 R R, Bk 2 By ik AE 40% .55%
1 5% FFART ARSI B BT 22 R [R] R /D 1% 3R 4 200 AR 4
i1 55% 30%F1 15% % i A5 s B v A IR A SE AR Y
SIOPEN #¥43; Mi L 2, " F-MFBG 75 - 14 & | 5 % i 246
FE 2 A4 219 25, H. SIOPEN %43 & i 6 4, Wang
4124 Ly g5 40 ) NB 5 L' F-MFBG PET/CT F1'* I-MIBG
SPECT/CT EU& , 3 48 B 45 N 4K 41 21 32 B3 il e i 470 4%
UK, 107 HL ( Curie) 1R3> REEHATREALIEAR , ZBUER 6 41
BIL(15% ) 2 P A 25 53 I A1, 4% 34 191 (85% ) ¥4'° F-
MFBG HEIOK - 38 55, 3 FLR LA H B A Curie W335 48
FPI-MIBG( 784 F1 532 4~;11.32+8.18 Fi1 7.74+7.52, P<0.001) ,
Borgwardt ST R R K ) R BT ( long - axial - field - of - view ,
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B2 A i A MR 8 'S F-i) S AL MFBG ) PET/CT
WARE . A ESH S 30~ 60 min 4B B8 BE B R (S
IRZEREEFEAEAL) sBAESE 1~2 h & B R KB EREE (K
LRI R kAT R e B L) s CIEINIR 3~4 h
BB I K BB I (K ko R R b, S Sk R 22 8 i
eIk ;D ETFERE Wrah & G (8 Sk n R AL ) s F. 2248
H TR S R T SR B AL) o B )RS AL Y
/AR H (B A ( ZWMRE IR EET The Journal of Nuclear
Medicine. Neeta Pandit-Taskar, et al. Biodistribution and dosimetry
of ]xF—Meta—F]uOrobenzylguanidine; a first-in-human PET/CT ima-
ging study of patients with neuroendocrine malignancies. J Nucl

Med, 2018, 59(1): 147-153. © SNMMLI.)

LAFOV) PET/CT % NB # JL #4172 Wr, & 8L 5" I-MIBG
SPECT/fE# 4 (low-dose, LD) CT #H [t," F-MFBG LAFOV
PET/#BAL 7] & (ultra-low-dose, ULD) CT ¥ 43 4 B[R] 45 45
[ (7.7+2.6) F1(76.3£17.8) min, P<0.01], - ZE{5 2 min 1Y
PET SRAE RN TLIGFRAS (50 B0 10 min SRAEZR I IR
ARG, I BICE s thsy T8, X R vrxt NB 2 LAEH
F R A PR 4 B PRI, SR IA W AE 80% )
B BF-MFBG LAFOV PET/ULDCT [t'*I-MIBG SPECT/
LDCT K B8 22955kt 26 R P S bk 2L &4 R B 327
XA AL (K 3) , 37 B SIOPEN $E43F1 Curie #4343 578
50% Fi1 70% [ 58 & T B 55 . Pauwels %7 g4 A 6 {514 2205 U5
M (4 61 PCC .1 1 PGL F1 1 ] NB) i#£47"*F-MFBG PET/
CT WF5T, & B F-MFBG #5246 H % 5 T2 I-MIBG [ (99.8+
0.5) % (61.0+£26.7) % ,P=0.043] , 31 A" F-MFBG 7E NB &
R B P Y SIOPEN P43 T2 I-MIBG; lbAk 76 1 il £ &
P PR U TR 0 2A U EE A AE B, P F-MFBG o & i
B2 1-MIBG 35U i H R AR BERE TR AR G B S5 M LS5 5

Zi 1, *F-MFBG PET/CT FEAG I 4th 28 Y5 A4 i 928 'y i {8
NP I-MIBG SPECT/CT B /& 1) 72 M50 ANy 5k, AR AiZ 1R

W Z R AR ekt AR (W) BE e $R e T AR A A
BRGE ., FRAEAE NB BE A, *F-MFBG PET/CT £
SIOPEN P43 #1 Curie 743 I 5" 1-MIBG SPECT/CT 2% 5,
HE— AR S ARG KA T 5 5% A R 3 45 3 T AR g 4R fit o
TNz A

M, "F-MFBG PET/CT R E fth PET #R$t B 1889 k3L
HAELER

1. "F-MFBG [FlA: KA E B ZRBEE W L, X F IR &
PPGL, AW 5T H WL % & *F-MFBG 1fidE* Ga-1,4,7, 10-
PR ZFR+ —hi-1,4,7,10-V0 ZFR-D- AN R R 1-BE &2 3-95
ZR 8-BA M K (1,4, 7, 10-tetraazacyclododecane-1, 4, 7, 10-tet-
raacetic acid-D-Phel-Tyr3-Thr8-octreotide, DOTATATE )27
TERE RS MG J7 1T, Wang 262 % L T 28 56 PPGL M
H(ALHE 12 #) SDHx % 45 B &) " F-MFBG 5% Ga-
DOTATATE PET/CT K%, 54 Wm i 52464 *F-MFBG FH
PE(100% ) , 111 RA 27 1% Ga-DOTATATE FH 1% (96.4% ) ;' F-
MFBG FAglAS: ()56 B2 4 L Ga-DOTATATE £ (33 #0116 1M) 5
A, *F-MFBG RN 71 AN 5% SDHx 2828 20, I EL7F 3
JUE B BRI U SR TR R AR U] 4 Ga-DOTATATE 3
B R F-MFBG R8A SOPEAh 7 % 7E PPGL, Kok T B
R Ga-DOTATATE (AR SR, 7€ 2 Sk B PGL 3%
o, BF-MFBG (R R % H® Ga-DOTATATE K, BbAk, #
Z iV -MIBG JRY7 I R F FEHE1 T F-MFBG /& it il g 45
HEE B , B A I AE 7 A 4% Ga-DOTATATE™' | Suurd
DU HGE R b 1 B K PCC i P F-MFBG PET/CT
BARBIME L 3 B MRI F1% Ga-1,4,7,10- DU B 2430+ — k-
1,4,7,10-04 2 FR-1i& 2 1R 3-B Hli K (1,4, 7, 10-tetraazacyclodo-
decane-1,4, 7, 10-tetraacetic acid-Tyr3-octreotide, DOTATOC )
PET/CT &t At

2. “F-MFBG [R) 2 U2 ARIREN T L, Wei 260 % 1 1]
itk PCC L AT F-MFBG F1 6-" F-Ji-L-3,4- "R JLH
TNERZ (6-"* F-fluoro-L-3,4-dihydroxyphenylalanine , ** F-FDOPA )
PET/CT A%, KB F-FDOPA 7 i P4 1 22 il 4% A% 1 v i 3%
BUKY- 2.3 5 T *F-MFBG (SUV,, :44.3 12.3;44.3 F117.6) ,
M5 —MEAE K 32 3l Ik 55 19 /NG B 1 F-FDOPA 48 HUK P
X F*F-MFBG ( JCHH AL HURT SUV, . 7.9) .

3. "SF-MFBG [RIZ 2 IS HREN X L, Zhang (3] 4
il " F-MFBG PET/CT 7EA5 M NB A% 4% 7 1 b *F-FDG PET/
CT £ 5 137 ) FARE R e

ANGEERE

BF-MFBG j# i #1 [ hNET, 7 NB .PCC il PGL & b
ZRURS YRR e TR RIS W 7 BOPTA A S s 5 & W T Sk
WE RIS, 555 1-MIBG SPECT/CT # L, *F-MFBG
PET/CT AL T B /&5 19 25 [8] /3 BE R M f4r BT e ), i
GRELT WAG BT R, A Ak A T A2 R A 0 A A R T fg
F'PI-MIBG BAZEA Ik, Bk, & — 1 fk PET/MR
ARIYDGE, *F-MFBG 5 2Z 2554 2 g 1 22 Uk Y5 M i 98 11 PR
BRI A PET/MR BA sl f 4l 250 R i &2
THREFF ) T DI RE , BEAS T 185 07 b ™ R AL A7 8 Y L Rl A,
PET/MR KR EE AR T 0 5 70 ) ot L s L
& NB L, B E— MR
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7R ZE ST L 25k (22 BRAT Sk ) A1 2 BRI L 28 Kk (A BT 5 ko ) 5 R IR P 1-MIBG AR R I L kk (IR i
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eral anesthesia for imaging of children with neuroblastoma. J Nucl Med, 2024, 65(8) : 1286-1292. © SNMML.)
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