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[ Abstract] Multiple myeloma (MM) is a proliferous plasma cell malignancy. Abnormal
proliferation of clonal plasma cells could not only involve skeletal system but also invade
extramedullary and cause tissues or organs damage. 'F-fluorodeoxyglucose (FDG) PET/CT has
become one of the most primary imaging methods for condition evaluation of MM by monitoring
systemic glucose metabolism. The authors review the clinical application of *F-FDG PET/CT in the
diagnosis, staging, efficacy evaluation and prognosis prediction of MM, analyze its limitations, also
introduce and prospect the application of new molecular probes in MM, in order to improve the
clinicians' understanding of the clinical value of PET/CT in the diagnosis and treatment of MM, and
further play the essential role of PET/CT in the clinical decision-making of MM.
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% Ve B8 (multiple myeloma, MM) 2 —Fh il 32 41 TENG PR _L Bk AR 0 “ I BEAR ME”(CRAB) . B /& MM [y L 7Y
Mo S i A S | R A MR, BORTFAEEHFSME Rk, HEG%RAZH, T hyRE SRR .
SR 2 KH WL MR RGO EVEIRE , A5 MRG0, BESMRZE (extramedullary disease, EMD) %,

IR 10%. MM 7 AR AR i A A, B2 i "*F-FDG PET/CT [ F] {it. 7 20 M /K ¥ b B 75 2 £ Q155
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WHER IS £0 T 45 Byl PR 2 Ui 58 b A yA 7 RO, it —
AFMHUG . “F-FDG PET/CT i W] 15 7 4503 v 4B 4 W
FE AR A (8 T A48 w2 A 0001546 P9 A BN % B9 96 (minimal
residual disease, MRD) [ fiE /1. L4, "F-FDG PET/CT fig
300 3 X P s R A T, DT B AR MM
(smoldering myeloma, SMM)#E/E A6 s MM KRR H.
PRy — T4 B BARF A, T SE L BE SN I 40 i A9y vk
R AN R 2 Wi — e M . AT PET/CT 75
MM I AR I8 FH B b JR AT 553, LA SO it v R 2 i ke
PET/CT # MM 1297 il IR E A9 IAIR, itk — 20 & #
PET/CT # MM I RYCR B ZEAE A

1 "F-FDG PET/CT 7£ MM i2#r #0489 s i Iifs ok iz

"F-FDG PET/CT 7£ MM M2 Wi fl - A 214,
WF5E 45 3 E W, "F-FDG PET/CT X} MM M Bk kb
B, Mosci % [V # T *F-FDG PET/CT 5”Tc"-MIBI
SPECT/CT 1 MM 2 Wi ik B, & B0 5 X593 kL 09
R, R SEA ) 4G ) JR kM kE (focal lesions,
FLs), J& 7 WIAE R M i 28 A At P s A A3 fE— 0
PANT 46 1) MM B R RTHEEDR S, BE R EAT T
4> B MRI FI"F-FDG PET/CT, W56 H Bk i 2 A5 43
B4 91.3% . 69.6%. FE—IAIAT 134 {5l MM & I HT
BEVERFSE R, 91% 412k MM 1Y 3% 19 *F-FDG PET/CT %%
SERBEEE, T 95% HHi2h MM {0 MRI 45 58 A BHPET,
Waheed %6 7E—TI44 AT 270 §1] MM B3 A4 B 7E
KB, "“F-FDG PET/CT XIH ikt A2 WialiE 5 MRI A,
HIHT 25 X Lt

MM G859 155 110 7™ E A 5 A I 1 32 0 L £ v
BERAEP, Sachpekidis %51 7E—TRA AT 40 ] MM &1
HBE RS b R 3, 5"F-FDG PET/CT 45 5% K AP 1) s 3%
FIEL, "F-FDG PET/CT %55 A ¥ £8 3 10 B 5K 40 i i
TR, X EM"F-FDG PET/CT fE7E— & FL ¥
MM RS #E R . Lecouvet 250 75— I [m] Ji 14 AF 5% Hh 43 By
T 73 5] MM i B3t 84 XH*F-FDG PET/CT Il MRI &%,
ZEHLERWT, MRI A I B #4652 2200 R AW W% T °F-FDG
PET/CT(97% vs.76%), T MRI ¥l -5 8657 2045 A% T
"F-FDG PET/CT(86% v5.93%), {H253I85H#% L,

FHILT MRI F4 5 X §fZkv#, “F-FDG PET/CT fig
TG Y BTRMCR , HCIBE G S 0 g A A T A T 5 Y 44

5., FEULF-FDG PET/CT s 7] B 28 3 VRIT 48, XF
AR RLDTIm RO € B B

2 “F-FDG PET/CT 7 MM T i 5 i i R Rz FA

F-FDG PET/CT .75 % FLs. SUV,,,. EMD. Mt

WHAFH (metabolic tumor volume, MTV) FUHERZ /% S (total
lesion glycolysis, TLG) % ] BEJ&sZ M TG i 2 H R,

Zamagni %" B — AT HEVERFSE 08T T 192 1] MM
HHGIRTORE, B T2 W | VOB e+ M SR AN
SIBITIE . BT AT T *F-FDG PET/CT BA4%,
FEWSRH] WHARF-FDG PET/CT 7R FLs>3 4>, SUV, >
4.2 HA EMD WEE I TCH L (progression-free survival ,
PFS) RS A 7E (overall survival, OS)ZRBH AL, S
BHURRZE; R R+ ZERNE TG SUV>4.2, B
A EMD 58 Z WA, AR TamRBEmEE 3N,
"F-FDG PET/CT 4558 K [ (1 J8 #5144 4F PFS %A1 OS %
Y115 T°F-FDG PET/CT 255 N FHMER 3 X TR
AT AR E , FLs. SUV . Al EMD {392 PFS
R OS KA KM T, Patriarca 25" ) — I [w] B
FEILGA 67 ] MM (B, Hirp 54 5 e AT 5 6 R 3 1
T4 H AT HEAT T "F-FDG PET/CT 4%, ‘EAE/M el
7R, JRIF AT EMD BIA7 6] LATI 426 /Y PRS 35 59 44l
FRETEAT 5 R DRk o T 4 MBS A S o AE N T T UF-FDG
PET/CT 1%, Z5RFEW, Y75 EMD fRReLFfE sl R ik 5
BRI EE ARSI, XEEREIEIGIR 55—
AR XL EMD (3 BB

PLAESK, BB 7T O MTV Fl TLG A6 e 1515 BF
FEHRRIRNH H 35712 RIS FE—TMAT 36 il MM
B B [l B B g b 2 B, T PES 1A OS WAy MTV
BRI AAE B0 114.74, 1065.48 cm®, HAEXT MM
) A 745 B0 B A T . McDonald 2617 (5] B4 43 By
T 192 (4532 AT IA T B9 MM BB I PREORE, 45 58 1
/R, TLG>205 g 454 R R IK135 (GEP 70) 1743 BEH# 5 # &
SCHAER RS 20 8 A Ab A 4, i) 0 AR XU 4 AR A7
T 4, [RIBT, TLG>205 g o REVERRHbAE [ FR 45
MRS SS) i R MM B4k 2 Mg, BB
BTG 235145 FE B 230 2 46 (1SS) Affi i g T 359 T iy 1 2
L, XTI RIS 18 S S, xR K ik
JEPER) MM, — 006 REAE 232 A OR T 40 B B AR o3 5 2k P 1
T4 0 & T2 & J517"°F-FDG PET/CT HIRF5E 45
REH, FLs>10 4>, AR U B85 LEA EMD & SUV 0>
18.6 52 PFS i1 OS HiAYA R F0m & 71,

3 F-FDG PET/CT 7 MM §7 3034 dh 9 I R iz FB

E-FDG PET/CT fiERG I E] MM H 2457 5 ikt 401
RS, ekt SF-FDG BRIk % 588U A
%, Spinnato FE"7 FE— I [w] JECPE A 5T TR 04 T 210 5] MM
. IYF-FDG PET/CT 1 MRI &%, & P55 MRI 41
b, ™F-FDG PET/CT fi 555 b S5z U7 % B 1) A 8 (A
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RPN, X #BI"F-FDG PET/CT Al fig lt. MRI A H 4
BT ROTALBE S, Caldarella %51 %} 6 JHRTHEVEDFFE A 4 10
BB HEAT T 25285001, ZE9IA 690 il MM 835 54K
A7 MR AN ISR (solitary plasmacytoma, SP)HE, ZhEHEEMH,
FEXT MM B AT ROPPAN IS, “F-FDG PET/CT 4544k
R BHPEAEAL TR & PR R 85 25 . LA B4R 4R *F-FDG
PET/CT AI{EN MM A 88 97 B0 PAG 7712

4 "F-FDG PET/CT 7= MRD #ill&r & 57 A&

s PP O 4B R E T MRD 51 RES 7 A e,
ST B 3T MRD /5 312 MM (new diagnosed
MM, NDMM) Z5¥13697 #ie L BT 50, Munshi 252
TE—TEFSH AT 14 BIWFFELIEZR MRD X} PFS 1)
FENE 2 12 WiAFSY LIERZ MRD % OS (1520, %3 NDMM
BEZIRITIETC MRD 5 RAF PFS K1 OS HAHKC,

HAT, RSN MRD W5 58 225040
BOA . 58 A 0257 B R R ek SEA% IR A8 1 PCR 45,
RIS Ty AR E R 2, ARRLEIGIR [ 2 P . HoAthig an
FERECT | AE I R A0 SR AR . [FEE, MM
rh R R A A TR IR 2 EMD AR 3T S 8
& MRD K 75 2 W A ME R =, 8 T HIE MM 53
WAMME 25t 4 25bk, MR RO LA )5 % 5 “F-FDG
PET/CT B4, XATRE N fBH #3225 BRYT )5 MRD [WAFTE
IR SR HERR A2 ™, Alonso P FE—TANA T 103
5 NDMM &35 1 1l B 5 il il 156 & 2 S0 N AR
FI"F-FDG PET/CT A& 3, 2 Fk I 45 5 35 7 B 1 1) 28 3 1Y
i PFS #10 92 A~ A, HAR FIMEE, HEHEE
Ufo SR, BEREECX MR R v R RVE FMLEI 0 = 5500h
ST TR Ad A, "F-FDG PET/CT ZE4:] MRD i1y
S M AEA R AT KRB B O 9T T DASRIE . [RIR, R
MRD HHIEH D e UGB AR & I O 2 08 5 K
J&, {H MRD ARG RN | 25 PR AR Ay 28R
bR AR, Rk —L5 2,

5 “F-FDG PET/CT 7 SMM iE{& iy 5z B &

SMM 276 MM MiZWibsifk, (Hp s iE R g8 B
WA ARAER N MM, FLARAF R R i 2 MM IR
10%~40%"", #R4E IMWG BYFEBL, XTI R 5 BE M 48 A
SMM Wi, Heh X JEEES AR, HEFHEARE
e b MRIKE, B4R F-FDG PET/CT 1E N 45105
it MM 5 SMM AR TEGERS 1, A9,

TE—51 )37 FH"F-FDG PET/CT iy BE M REAh 7778 o B
HHAEH) SMM % HEE g MM XU R GRS b, R
H Ry AL EE DAY 2.2 4, 453K, "“F-FDG PET/CT

SR BAPERY B A 19 1 (16%) 7E7H12 SMM 5 2 4E N
BRI IE S MM XU #25 ,  HLF-FDG PET/CT 458
FEE Y 2 3 A gt J A 1) (1.1 4F) 5 SR M BAPE R
(4.54F), X4/R"F-FDG PET/CT %558 My BAVERY f 7 B %
BT RIAYT s REHZOEEAE i, 80% 1 /2 LA g i
JRARAEY) CBBES AN LB >60% I I UiF S e i e >
100, MRI /R FLs>1 AN o 1 Ti&Z L E (0 S FERS SMM
Ja 2 AN R A VEER, 5 F-FDG PET/CT 5 ik il it &
B A5 I B 2 5 B B VB M U SMIML F & S 3% 2h M MM
F87 XU i 8 2 — 26 g i PRS0 e B0rE A AR 5 2 R A
SMM % 1) *F-FDG PET/CT &% I 42 Wi &0 B ERE = Ak
iR P9 B JBCS B, T O SMIML i JE S 3 B MM
AR TE)E, G A 20 R, 3R] B — A iR
T I 8]

6 "F-FDG PET/CT % SP i2 i R RN E

SP & — 4 UL I R 240 M g ] RIS & A S R AR
ML, IR RTESTE MM, SP ISR AE TG “ s B bR ifE”
(CRAB) Ilfi R FE IR A HLA I [ I 25 755 TR 20 4005 B 2 46 A I 52
FELE AT B M AR SR A S U B R 7 e FE R AN, SP
Wkl 5 A "F-FDG B, Albano %5 il it 434 62 f5il4]
A SP BE YL VTR R B, “F-FDG PET/CT 4531 K BH %
() SP R H TS0 5 i JE G B MM, 5P SRR
F T8 {4 E (lean body mass, Ibm) % IESEIAY SUVp>5.2
L F AR (body surface area, bsa) f5E|AY SUV,,>1.7
5k Rt A & A5G H®F-FDG PET/CT BE /R H 30%~
50% [ B H AL B X FERAE AR &I S0 1 MRI A
90 ] Y B I v B R AR B U b, TERXRERI T ST,
IMWG ISR B EEURT LU *F-FDG PET/CT fE b B DI
HMR AR SP R F WA A I —

7 EHi45FIRET PET/CT 247 MM Ry A

"F-FDG PET/CT 7€ MM HW R 32, (H2HA 2 W
AT AT R B B AR B P 25 SR (R BHPESS SRT Re 2
BT O CAnB 4 TR A A ) A A8 R AE BB IR) . RAE Bk
YL FARBG AL BRI . T U R
HARST 29 s K 745 S B B TR v IR,
PP 2t R e W T T2 [ 24 ) o T P T
SR 3 A A ) 5l B PR A A S TR 3 %) /N 2B S5
Ko "F-FDG AR ek AR5, AT AR ¥ELE 5 5 MM
AFARL B AR S0 728 0 R MR AR, WG AR o AT Tl
FH— BB A I AR50 5 2R AR T MM 32107 .
7.1 "C-TEZE M2 (methionine, MET ) PET/CT

"C-MET & —Fh 2 FE MR 4457 . Danker] 555 15 {4211
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#"C-MET PET/CT HT MM & HIISWiFI /3. Lapa %)
T — TR PR 5T FR O L T F-FDG Fl'C-MET % MM #Y
BWIREE, I T 78 13K AN AR B (Horb 69 il
HMIEETE MM), ""C-MET PET/CT £l fU17A7E FLs FY
7 R RO 75%(59 i), "“F-FDG PET/CT Jy 60%(47 14il);
44 ) #1851 "C-MET PET/CT #:t1 T "*F-FDG PET/CT AA%:
2kt MAA 2 B8l “F-FDG PET/CT £ i
T"C-MET PET/CT A& th (i 55 22kt . 7E M7 %005 T
Liickerath 659 fUBFRAE R BN, ] MM IR NG
ke 24 h, HOR A AY"C-MET S IG 7 1T T M 30%-~
79%, {HAEIRYT AR AR A U 5] B 1 ¥ °F-FDG BRI 2: 57 5
WEBMR, U R R C-MET SR A s 5 /)
L OS W AE K AH X, T "“F-FDG 7E 7 H I F M R AE. LA
ISR RS, "C-MET PET/CT 7E314 MM 53 10 B 48
ISP RO 5 T AT RESL T °F-FDG PET/CT,
7.2  “®Ga-Pentixafor PET/CT

AL FZ 1k 4(CXCR4) A5G MM 78 N 1Y ZFp A2
g A KRG RS O DG BEE T0), CXCR4 B #AH MM (B
Wik 2, AR & 1 “Ga-Pentixafor J&—Ff ¥} CXCR4
HARFEMIN PET/CT 4+ T4 . “Ga-Pentixafor PET/CT
X MM i kL4 H 2 5 35 = F“F-FDG PET/CT. Lapa %5
BF TR 45 R B %, “Ga-Pentixafor PET/CT &5 3 4 BH M 14 B
HHURRE, xR CXCRA T g & MM F S8 97 T8
FERE R, Pan 5557 ARESER) L LU AL T “Ga-Pentixafor PET/CT
F'"F-FDG PET/CT %I NDMM 2 Wik fig, 4588w, i
KA R S TR
7.3 ''C/"F-IBF% PET/CT

EBR S i A B R, V' C-ARmR e — Pl g AR
Nanni 255 £ — T/ NEA (n=10) I RIS FH E 47 T 0145
&, KA T "F-FDG PET/CT, "C-f#8 PET/CT Xf MM
RS WT RAEE S, 4 611(25%) BB 2 Rk A 45 54 B
P, 2 B (20%) B 1 2 i A 25 5 1 Ry BE I R4S T AR TR
BRI AL "C-IBRE PET/CT 1Y SUV oy S HI{E N
5, LR 37 4~ FLs, 1fi"F-FDG PET/CT ) SUV . FHI{E
4 3.8; LA 22 4~ FLs, Cassou-Mounat 250 [ fiff 53 45 5
FW], M T"F-FDG PET/CT, "“F-fH## PET/CT *J £E{Bl5E
REHEEE MM (2] BEA B REH . Mesguich 51 [1]
Jii T C-AHAR PET/CT 76 MM HPERT, 588 T H B selik
“F-FDG 7 Fi F0 LG A2 A 0 o (9 JRg B, LA M Lol
w5, "C-BHBK PET/CT A 5"F-FDG PET/CT 24 i {5 B 5 b
DA =2 W 1 TR
74 "C-Z Mk PET/CT

MM 2 it ] ) ] R R AR S — b 22 Ty il 1) Bt ke 4t
FLTR BR H AL 0 AR 6 UREIE , S TR R A AR T B

FHFA SO0 MM 3 kI WA 7 RO, Ho 45 i F
FEAEIREN], N C-Z AR PET/CT #8475 B it EA tb
N H¥F-FDG PET/CT #ATHCIHPFAL X MM (120 . faks:
A EFMEYF W T AER, "C-ZWREh PET/CT XToRIE MEFN )R
St MM AR S0 M B W] & & T "*F-FDG PET/CT,

8 IMNEERE

E-FDG PET/CT A ¥ PET #2803 T A HE B 5
CT $RULMM 2= (5 BARSS &, DTHERR IS W B 88 i S
WEERIOI AN, JERERE IS . NI, F
T T B2 B RS VA, I T ARG A7 F Fhi 98 A4 i 1 1R 35
A LIS SR, "*F-FDG PET/CT % MM 2l . 1497 ok
T B B I TR PG A B B 0l RIS AN A

SR, "F-FDG PET/CT #£7E LLF RBRME . (D X T4k
"F-FDG 7% FIB AN i it R M A W2 ki) MM i %, 1
"F-FDG $FEIBCRAR, TS B0 AL 1k H R8I () X% F
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