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[ Abstract] Multiple myeloma has unique manifestations of bone disease, mainly presenting as osteolytic
lesions and diffuse osteoporosis as a result of over-activation of osteoclasts and suppression of osteoblasts. The se-
verity of myeloma bone disease is negatively correlated with quality of life and survival. Plain X ray has low sensi-
tivity to contour destructive bone lesions. Whole body low dose CT does not differentiate active foci from tranquil
ones. Functional imaging including diffuse weighted imaging-magnetic resonance imaging ( DWI-MRI) and
positron emission tomography/computed tomography (PET/CT) are more sensitive in evaluation of comprehensive
tumor load and detection of early disease. Moreover, minimal residue disease detected by DWI-MRI or PET/CT is
a complement of flow cytometry and predicts progressive disease in patients achieving complete response. In this
article, we summarized the role of imaging methods in evaluating myeloma hone disease and tumor load.
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emission tomography/computed tomography, PET/CT)
8 ok 24 0T 73S B 7R ) 5 TR B AL AR K, O S
CT &5 P A2 (9 i 50 € L, A3 W AR 78 B8 1)
AU PERR VRO P F- U A A28 (" F-fluorode-
oxyglucose, "F-FDG) , JHFifi 4 -k s 26 W sF 3 A ML
Mo "F-FDG PET/CT Xt MM 5 ¥4l HL A v 9
S REAN AR, AT (] G I 4 S K AR e e A QI
P ZTHE Y EUESE PET/CT X595 BiS (9



Z R EH

RGP

FE X, Usmani 25 % 302 F1H72 W MM 5 78
BIBITIREE 7 RATHW] PET/CT, & B2 K
T3 A PFS J 08 ¥#cde, L A% & fa
HHVERRFBICARE M —TR B, WF B R
A L ZEKANE FALIT R PET/CT 1A H5 42 w1 QiR
SRR A R IbR, WP 5T 2 AR T 4 AE 5
PET/CT 56§14 3% PFS & 0S ¥y H K115 —Jigh A
189 il £ 1 [UBUME AT 9% 8%, 53% 19 MM (R 1R 97
JEILE CR, HH 299% 1 PET/CT KA 734% % 1 FH
Pkt 1 PFS & 08 ¥yaisd e

PET/CT X%} T MM J7 &4 PEAli & MRD #5 U H A5 &
BB, B B2 AR MM 7 8 i 45 v R AE )
SR TR G% b o R R e L, K
fFggt =7 B S 3 2 AR /R R 2% MRD B
YL G E LW CR, R BIRGM, FRAELR,
I RIS E 8 MRD B 24 8 1) 0 9% 28 Al A7
VA, FEVE S5 52 00 R A K + 0 ) 2 i + b E K A% vh
A CD38 BLsCBEHLAR (%6 4 Fhgh¥y), MG
MRD #5 (A% 8 & & TR A CD38 M ri R4 i 4 /&
HUOT AR i A0 R S AR i — A5 4R B
J B9 MRD YRR HET IMWG R 20 e e
Tl MRD A&, 5 fy T 25 40 i 7F B 56 2 Bk
MRS B oy KA SN A, W=t MRD A] RE i #1
B, A 52 1 2 6 2 PE A MRD (1 — b 1 22
WFEF B, IBIT I PET/CT 345 24 WK &2 15 % o JiE 1
T MRI, Bl G EAEI 72, Rasche % 15 2
N, BT R KIS E CR MRIA B A, DWI-
MRI ) MRD FATEZ K 21%, PET/CT 5% 88 % 4 BH
ALK 6% (11 41]), Hr s flj25 DWI E&M, 83
Bl MRD B PR & T AUA 4 B2 18°% (PET/CT
8¢ MRI) 75 MRD FHME, o2 6 SRR &, il
HIf£ %58 PET/CT Xf MRD 1 2 0% n] i {IKF MRI, H
TH MR BRI T AR A R, R
T RSN 7 AL, XTI SE RN A T 16 i
WA AR %35 8] MRD BRI 19 & & METR
P MM (relapse refractory multiple myeloma, RRMM )
B, Wb 8 B B A a s B, BT 4
BITIE CR B, HIARZ142% MRD P4k 7€ RRMM
hMEE R, TSR LI HI T EZHNEEIMNE A
5, HHT MRD KU Az i F 3 B R 2R
B PRSZ I SA1%2% MRD K I i 72 SUAT s E— 40 L
S A ST A B SR

BRI A0 R AR R, PET/CT (945 e 5 BUE
JU ] E A TEE — R, T <10 mm A5 kA TE BB

PERTRE, HARATEA SO A5 A BHE T
5 FEREHNERFRIFHERG/ ITENE
B

MM 2 — R P iR, JC S I AF g 4
FHEMARERTE, H 10%~15% MM 535 15 40 i A e b
CL BB 1 AU F-FDG, IR % * F-FDG PET/CT
TEBAEZS IR XTI, ARRRHE 1 A Y
N3 R REXT PA ehIe £ R B 78 B AEURR

UC-EHAMR (" C-methionine, MET) 5% Ef5E
16 MR A UE A O, FTRIHT & 100 S Bk A R
FEMMCARIE, T H 7 e 170 fp S 299 15 B B . Lapa
S %t 78 BB R R AT C-MET PET/CT
FI'F-FDG PET/CT, A" C-MET 245 H Jey kbt 28
I 5 = T P F-FDG 4 (75.6% It 60.3%) .
" C-METHI B 38 34y 8 A G2 il . AR H 41 30 4 2%
fial SMM, HAHE ®F-FDG 4, " C-MET #H 78 PHYE &
HhR 2 AR H . i, Y C-MET PET/CT H
AR R, " C-MET BBk 57 T2
AR 20 min, R, MELLIm R HL H

Ak, VC-ZRER . MBRAESE R RURER S, AT E
XFHABARHER, AR/ BB R D 5 J o rh R N
P R AU R OE MR R, ' C-Z kT
FEC TR A VR AL BRI R, TR MM £ 20 i
BB G P BR AR A 0ot A R O T T e 1 s

FANICF PE B (T CD138, CXCR4 45) 4%
SV IR A MR PR A A, B R IR O IR
JEPFARST R, BafE R T 52 4k CXCR4 %3 & 348 F 1 1
MR, AR5 R 2 50% Y B B R A0 i 35
Fi#ik CXCR4 . *® Ga-pentixafor & — Fl % CXCR4
BARFEMI R bRiL R, X2 K MM B E #H1T
68 Ga-pentixafor PET/CT H%ﬂﬁﬁﬁ@i&ﬁiﬂﬁiﬁuﬂ o

6 NESRE

BEE X MM 9 SR AR T i LA SGRT 25 B A
Wil BL, MM R BRI A AR U ks
SEBRSAAE VRS MM B | BRI R B S R X
UMD LI | SR UG | 48 FI6)7 SseE A iR
W RAEEE S, BB RRAL | AL
RO, SRR TR ME (A0 MRD) , 4K
BT R R A TR AW, REHLO L
SR T MM 297, AN P MM S

Vol. 1 No. 3 307



. IBIFIIE] S ATRS . MRD 98 A BT BT SO AR B
A ATRHTRUREFIFRCH) PET/CT AT BERH MM &
TSR R SRR 1)

o

Z X w

sk m, SINAR, ZERA, MRS [M]. L
e RIS R S ARAE, 2004 497,

Roodman GD. Pathogenesis of myeloma bone disease [J].
Blood Cells Mol Dis, 2004, 32, 290-292.

Dimopoulos M, Terpos E, Comenzo RL, et al. International
Myeloma Working Group consensus statement and guidelines
regarding the current role of imaging techniques in the diag-
nosis and monitoring of multiple myeloma [J]. Leukemia,
2009, 23, 1545-1556.

Derlin T, Bannas P. Imaging of multiple myeloma; current
concepts [J]. World J Orthop, 2014, 5. 272-282.
Regelink JC, Minnema MC, Terpos E, et al. Comparison of
modern and conventional imaging techniques in establishing
multiple myeloma-related bone disease: a systematic review
[J]. Br J Haematol, 2013, 162; 50-61.

Horger M, Claussen CD, Bross-Bach U, et al. Whole-body
low-dose multidetector row-CT in the diagnosis of multiple
myeloma; an alternative to conventional radiography [ J].
Eur J Radiol, 2005, 54 289-297.

Rajkumar SV, Dimopoulos MA, Palumbo A, et al. Interna-
tional Myeloma Working Group updated criteria for the diag-
nosis of multiple myeloma [ J]. Lancet Oncol, 2014, 15;
538-548.

Baur-Melnyk A, Buhmann S, Becker C, et al. Whole-body
MRI versus whole-body MDCT for staging of multiple myeloma
[J]. AJR Am ] Roentgenol, 2008, 190; 1097- 1104.
Dimopoulos MA, Hillengass J, Usmani S, et al. Role of
magnetic resonance imaging in the management of patients
with multiple myeloma; a consensus statement [J]. J Clin
Oncol, 2015, 33; 657-664.

Walker R, Barlogie B, Haessler J, et al. Magnetic res-
onance imaging in multiple myeloma: diagnostic and clinical
implications [J]. J Clin Oncol, 2007, 25; 1121-1128.
Hillengass J, Béuerle T, Bartl R, et al. Diffusion-weighted
imaging for non- invasive and quantitative monitoring of bone
marrow infiltration in patients with monoclonal plasma cell
disease; a comparative study with histology [ J]. Br J
Haematol, 2011, 153; 721-728.

Rasche L, Alapat D, Kumar M, et al. Combination of flow
cytometry and functional imaging for monitoring of residual
disease in myeloma [J]. Leukemia, 2019, 33. 1713-1722.
Cavo M, Terpos E, Nanni C, et al. Role of *F-FDG PET/

CT in the diagnosis and management of multiple myeloma

308 May, 2020

[16]

[17]

[24]

and other plasma cell disorders: a consensus statement by
the International Myeloma Working Group [ J]. Lancet
Oncol, 2017, 18: 206-217.

Usmani SZ, Mitchell A, Waheed S, et al. Prognostic impli-
cations of serial 18-fluoro-deoxyglucose emission tomography
in multiple myeloma treated with total therapy 3 [J]. Blood,
2013, 121, 1819-1823.

Zamagni E, Patriarca F, Nanni C,
relevance of 18-F FDG PET/CT in newly diagnosed multiple
myeloma patients treated with up-front autologous transplan-
tation [J]. Blood, 2011, 118: 5989-5995.

Zamagni E, Nanni C, Mancuso K, et al. PET/CT Improves

et al. Prognostic

the definition of complete response and allows to detect oth-
skeletal ~progression in multiple
myeloma [J]. Clin Cancer Res, 2015, 21, 4384-4390.
Puig N, Sarasquete ME, Balanzategui A, et al. Critical
evaluation of ASO RQ-PCR for minimal residual disease
evaluation in multiple myeloma. A comparative analysis with
flow cytometry [J]. Leukemia, 2014, 28. 391.

Martinez-Lopez J, Lahuerta JJ, Pepin F, et al. Prognostic

erwise unidentifiable

value of deep sequencing method for minimal residual
disease detection in multiple myeloma [J]. Blood, 2014,
123, 3073-3079.

Moreau P, Attal M, Hulin C, et al. Bortezomib, thalido-
mide, and dexamethasone with or without daratumumab
before and after autologous stem-cell transplantation for
newly diagnosed multiple myeloma ( CASSIOPEIA) : a ran-
domised, open-label, phase 3 study [J]. Lancet, 2019,
394: 29-38.

SR, R, BHZim A o i T an R HTE 2 K
PeE i — &R TP L (], BRI EE SRR AR,
2018, 9. 219-223.

Kumar S, Paiva B, Anderson KC, et al. International Mye-
loma Working Group consensus criteria for response and min-
imal residual disease assessment in multiple myeloma [J].
Lancet Oncol, 2016, 17 e328-e346.

Rasche L, Angtuaco E, MC Donald JE,

expression of Hexokinase-2 is associated with false-negative

et al. Low
FDG-positron emission tomography in multiple myeloma
[J]. Blood, 2017, 130, 30-34.

Lapa C, Garcia-Velloso MJ, Liickerath K, et al. " C-Me-
thionine-PET in multiple myeloma: a combined study from
two different institutions [ J ]. Theranostics, 2017, 7.
2956-2964.

Philipp-Abbrederis K, Herrmann K, Knop S, et al. In vivo
molecular imaging of chemokine receptor CXCR4 expression
in patients with advanced multiple myeloma [J]. EMBO Mol
Med, 2015, 7. 477-487.

(Wi HBE . 2019-10-06)



