Advances in Clinical Medicine IGFRE2£3EFE, 2026, 16(1), 1431-1436 Hans X
Published Online January 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.161184

BIESHGE R EEZ AN EHBEIZE T
PR R R

1%%) ;‘Uji%’ %‘:\‘E‘—’%T*
AR A e I s B2 B TBUN R, W A AE

Woks H . 2025412 H13H; FHEM: 20264F1H7H; KA HM: 20264F1H15H

HE

ZREFEREOBASAE —F LABEME, BdUBFRERRERE, SeFEREEERBR
BRIANEE. £2 KEEFHEENEEREH XS, £51E7/ECT (Whole body Low dose Computed
Tomography, WBLDCT). ##3t3R % (Magnetic resonance imaging, MRI). ¥ [E 225 R (PET/CT) XXX
BECT (Dual-Energy Computed Tomography, DECT)ZEH AR & F N H . WBLDCTXHE ANBHFIED, W
B BN E R . 2 KM E R R — N &R AR, MRUE M H 0B RIS 20 i & FE Uk i,
BRI R LB SRR A S . IR, 18F-FDG PET/CTRHE H B 5 FREK P LR B s
Y, B B B AR TN PAIE T RS B R R . BEEDECTEEGRIZ S K, HATAR B
ZEBAR(VNCa) I B ERFETI, B EnEEANRRESER, X FEREEEN Tt E e
B, BRENAZMERF T ERBRNZESEER, MUBEDTRAZ REERBENEHSEHE
MR, FASBRMBIRERE . AT RS RS BE TSR TRE IS ERRLE
B, ZHEBNEEEYEFEHITSE, BT REFIERNEAERE. Sl &yTAdRm.

X 5in
ZREEBE, WRECT, MIRRE, &EZE, BHERHE

Research Progress of Multimodal Imaging
Methods in the Diagnosis and Efficacy
Evaluation of Multiple Myeloma

Chuhao Wang, Jiatong Liu, Zhixin Cui*
Department of Radiology, Affiliated Hospital of Chengde Medical University, Chengde Hebei

Received: December 13, 2025; accepted: January 7, 2026; published: January 15, 2026

EIREE

NESIH: ERER, XKW, EEH. SRS IR 2 R B BRIS W 2T RO Al B U R D). IRIREE
2, 2026, 16(1): 1431-1436. DOI: 10.12677/acm.2026.161184


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.161184
https://doi.org/10.12677/acm.2026.161184
https://www.hanspub.org/

Abstract

Multiple myeloma (MM) is the second most common malignant tumor of the hematological system.
It is particularly important to clarify bone lesions, identify bone marrow infiltration and bone de-
struction through imaging examinations. In the imaging diagnosis and evaluation of MM, various
technologies including whole-body low-dose computed tomography (WBLDCT), magnetic reso-
nance imaging (MRI), nuclear medicine technology (PET/CT), and dual-energy computed tomogra-
phy (DECT) have their own advantages. WBLDCT has a low radiation dose to patients and can clearly
display bone structure. As a dynamically progressive disease, MM can be detected early for bone
marrow infiltration and soft tissue masses by MRI, which is highly sensitive to changes in the bone
marrow microenvironment. In recent years, 18F-FDG PET/CT has been recommended by the Inter-
national Myeloma Working Group (IMWG) as the preferred technique for assessing treatment re-
sponse due to its ability to reflect tumor activity at the molecular metabolic level. With the gradual
popularization of DECT in clinical practice, its derived virtual non-calcium (VNCa) technology can
effectively eliminate the interference of bone calcium, clearly display pathological changes in the
bone marrow, and realize the visualization and quantitative analysis of the degree of bone marrow
infiltration. The multimodal evaluation system formed by the combined application of multiple im-
aging methods not only helps to improve the early diagnosis rate and staging accuracy of MM, but
also provides strong support for dynamically monitoring disease progression, optimizing treat-
ment strategies, and improving patient prognosis. In this review, the imaging characteristics of my-
eloma are summarized in various aspects, and the imaging examination, diagnosis and efficacy
monitoring of MM are discussed.
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1. 5|8

2 RN BRI (MM) 2 7 MR R G0 E IR 1) 10%, "6 2 — PR 4 M T e, bl 5 v 2 40 A 1) o
SUREIGTE I . TR R R i B ) 20 28 0 s SR R B TR AR 2 7 (monoclonal gammopathy of un-
determined significance, MGUS), J& THEHIHAZ, TCIAREIR: B A 2 K V& B8 (smoldering multiple
myeloma, SMM), 41T~ A B 55 [ TR o BR B 11 0 FHORE IR 14 i 898 2 18], A1 stk iR 2 R e
&% (active multiple myeloma, aMM), ‘A Hif 7 F& 2% 41 i LU AFI>10% B A7 76 K A8, [ A2/ 1 I “CRAB”
FER(EES MUE . B DhReSF . TUM B Hi0), BRHAbE BER IR . Y2 i 880 85 th sl 80% 7 EV
EPEIREE, R R R B S B ) SRR < —, T AR B RERA T AR, B AR
TR EESE . BHlw ARG %75 CT. MR PET/CT %%, iXEHRZ AR, mTLe
firl 2540 5 D ReACEHE BB Gk, AIRRR S H IR A TEEEE

2. £8{KFE& CT (WBLDCT)
S GARHIE CT AR T3 M CT B AL S5, EAE LW S EUR R R AT, S RAL T
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AR, ATASIN>S mm SRS, AR R AR BB i, AR Bl 1 R RS IR S R PR A DL X
G311 1 brE B TAEAIMWG) S 3 [H [E K ZR S0 E M 25 (NCCN)FR B — B . 0 T 5E A2 Kk 1t i
MM E, HiZMN %k WBLDCT 5 '8F-FDG PET/CT; #73E£64W4 7 MRI, ©Zi#Mi WBLDCT LAFHE
BRvaE MR AE[2]. WBLDCT KR 8 X 48 (EMIN) HE 2 A0 46 V1A i B8R AH I3 B M o A2 1R 1 I
1§57, TR BV RO RERR E MRV 25 . A A B R CT IERE R I — e A5 41 oAt 56
PR AE, B A BT CT BTVl 93 Bl 2 R B8R B b, il =702 —(36.6%, HI1Z) 34 N),
FEHEZAGHIE A S CT (LDCHR AR, BN T AEE# RGN AL (NOIF), XA H A G IR
RO, DR BE R N ST ARV 2 S i R RIRAR[3]. WB-MRI 755 568 1 57 5 & WAk R E
BAEEREN AR EgE, HE3RAE CT it E S hmAgRENRE, £9%hE
CT 7E 8658 18 s KL R Hh B B 7 i 2548 WBMRIL,  JGH7E HEUR A RN [4]. 3 H A SIH & CT &3
il BER B T2 RAE L, R (A — B SR T 52, U IR SR MR AR A B R, (HAZRT
AR ER 3 (R 2256 % G R &, PR F AT RE I, T3 TF 83 IR — B[ 5]

3. FHILHRAL IS (MRI)

IEHEHARNE MRI ERIAE, 48880 NG 5 BERIENE TIWL RICAKES,
STIR/T2WI-FS EI A EE S, DWI & b HERIAEE S . MRI o] i & 5680 A BERE, wk
HAONIEHER, sRig R R AL IR AR AR . MRI AR PRl CT BOMIE & I i 1 e S04 A0 2
AT SEH AT AA B R AN RN, B BN . TE 2 RN BEAR IR ROE R Ab R, MRI 2 EE {8l
A R IR T (6]

FEGFAG F A 2 77 S E L MR K CT 6T 2 R Ml B8 989 N2 W0 BT SR LA — 5 1 R PR 1
DWI 1E24 MRI Thaetk 741, wlidid R0y B R 508 e =K 2 723, X MM i A\ BAG 8
BN, AT E BRI NS W A PRAN[7] (8] DWI ZEARIN 2 A 1 B 68 8 2 I K2 Wik LR o
A U A& R PR BN 86% A1 63%;  H. DWI ZE T4 2> W7 I 4648 MRI. 723697 IO PPA
W, AR R ADC BME A BUBME FIRE 5 1 00 2008 T8% 1 73%, 12 Wi LU EL(OR) A 7.21,
AT T XA A RN 5T RN 9], Rt MRI & BT MM R A 2. 0 30 2697 W . X b 8
DWI 5 = b {6 DWI X Tkt thse i A\l ARFFREM, H=b{E5X bEHHEZ ADC K, WEMHE
k5 IEH S8 XN ADC 257, %M R ADC2b 5 ADC3b Sfk—#ik R, {HfE ADC fHAT
650~750 um?/s [l Skt r, ADC3b B#ERA[10]. FIHE 22 2% WB-MRI 73 H & #8985 A\ & SMM i
AN ADC fH. FF %, A4 HRE/R, MM %A ADC {8, FF BEKT SMM Ji N, WEETHE LZER
WRE, ©EZZ4H WBMRI il{ENIERAETHR, BANBERERR SIS,

4. M EE CT (DECT)

ML TFALSE CT, WAE CT A& E =M Wi B[ 12][13]. %M CT BAEERIE B MRS, (EXRETE
HEERIEGUR AR, M MRIAE SRR 2R T2 e A B K. B R CT (DECT)did i2 4 245
FiAR(VNCa) St B #ERUE, 8 MM 2 Wideft 78 % . VNCa-DECT RI{EJC MRI 44 F, thid. &
B HERGHAS I BEAK Bl . i SOREBRMIRIRE, Ok A, DU, mESZ R514]. EshiE
% R E BEJR R B MGUS Al SMM R RETTIR, 1A Jay kbt Bk i@ M B8R . A 787", VNCa-DECT
B85 MRI E B B BER A 28—k RAF, A ROS W B, E AN g A7 75 K H 4
SYEIZWIRIE[15], FHA =48 DECT ) VNCa H#ERUE FEd 8 & CT E AR IX 71 SR vRig 1412
HIEHE 8 AL EHERBM), X EEEHRIZIES RBM SR RAETER, K MRI 255 B & 24t 747
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MEARTT S, ST IRKIZEOAG T 5 B B Y[16]. EAM=E R XS CT M54 BRI v Al
T RO X (IR DR IR B X)) )5 B2 BT R IWRE. CT EVPAl 2 R 1 B iR S i BE IR 7
AR F L WTERE, KRS MR B 4[17]. 7 EEH[1815 NRIBF L, FIFH VNCa BZ I 52 A4
CT 1, PFHEfA VNCaCT {5 MRIE S5 EAH M. DL MRI NZHE 5, WA VNCa X MM 5181
THIRAL 2R J). 455 MM FRiIR I MEAZH (n = 62) VNCa [1)°F#4 CT 15 M(-13.27 + 18.96) HU, H &
E T AEYRIEIR MR L (n = 17)f(—63.31 £26.75) HU . XISIF5[ 19125 AR XEE CT WAL T R R B K )
% FE [DFat(HAP)[TEIG IR _Ei2 Wi ARG H i 0 2 A i e, AR K A 23 20 43 B nT DASE 47 h 3R A5 12 i 25
.

5. BEZ(PET/CT)

BF-FDG &Ml & Sy, I8 wl A QU ity e 4 i 15 B (S epl e i 1E), 76 PET BB B3
PN U R B o 18F-FDG PET/CT AE y—Fhl& Th AR S5 i S s BB, rIRH T 2 kg
B2 2 AT R s [20]. 'SE-FDG PET/CT S $&8 I8 R AR b B AMR AR AR EL 45 . BRE
FERE . WL R A B R R 2R, e nD & 568 5 Wi 7E SF-FDG PET/CT AL 0 N =74, 35 R i
ARG BRBY(PET S CT ¥IBAYE), 7 2 A BLFE dUhFF s 5 AR B PR AR, B4 SUVmax2.9-
11.7(5.1+3.26): B FUBIARUE R AL, RN SR B 8 R PR OB, 50 Bl I 3 Jo T B ¥
TR BOE . BB TR IS BNE R BN (PET BAYE CT BItE), A4 5 02 vh il 1 BR8P AR 44
Ry, AR XIETC B B B BLRER,  GRI B g s BRI % AR S S, SUVmax G 6.1~10.2 [21].
IMPeTUs HrifEid Fl T 2 K 15888 SF-FDG PET/CT HIbELALRIIA R, BES — MM K PET/CT
PR MR S A4 . Sachpekidis [22]5 N E IR RGHIE T #8 IMPeTUs frifEf# L F-FDG PET/CT X
Hrs W £ R M BEIR R UG PR R, JE A B2 KR BT B A B AR T AN R RS A I N B .
FE Y AR 2 A T 52 IMPeTUs ARt I RIEAL SN A, AN [R] Ol 45 50T B A2 i R BIE 72T R S ik 42
— K4 .

] #h— IGURIF 72 BT 1 22 451 B R 5 3 (R 9947 PEC/CT 55 WB-MRI K2, 45 3 BoR it TR R A
BB AOAR HY 6, MIRT U B8R0 R AR BOAG: HE SR 5 T PET/CT, JU R EAG I B 6 12 1 AN ey e s A8
i, MRIZCRELF; 1697 55k B IPEfl F, SF-FDG PET/CT 47t B/ T4 5 MRI, KL
AR T X 0 5% BE R 59697 5 AT 4EAL K [23]. CT 5 MRI PRh 7 10608 99 1 VR 3 i o s B — 3
I HL7E-# #8981 1SS/DS 4337 PET/CT 5 MRI L& 3 2 5(P > 0.05) [24]. PET/CT A& H CT KA
Mkt FE—TRE e 19 4k 18F-FDG PET/CT fa thBHYE AL, SUV 2N 2.81 + 0.98 (1.30~6.00) LA Hi i k-
303 b H A PET/CT A 222 #b3RI Ny 18F-FDG U s CT fth 268 ARV & 4. PET A1 CT [A]
PR H B kR 187 Abs [EIRE CT A&t ) PET Ak ikt 81 4b[25]. PET/CT fE% 7 & #l B e 7
MthE — T, HHES IR AL 80% LA E B . BT, HREFR T,
HEMEZ RIEEHSCE, BT SUVmax B BAK THHBHE S . BB 'F-FDG £ R I ANTRIE
PRI, BRI BF-FDG 2 RIS m# i, A gk 228 (P <0.05) [26]. ffi# PET/CT
f{) % &, 'SF-NaF PET/CT (¥ N Bl ok#Z% , 'SF-NaF-PET/CT #£#Ji£& MM h R BUEZALT MRI {HE T BF-
FDG PET/CT, H—$% 15 min, &H T & @B NS ARG sl R YERS =, 2% s HAEAE
AR BRER[27].

6. REERE
iF %44, WBLDCT. DECT. MRI. PET/CT fE#]i2. ERETF G TR TN “BiM” 8 “F
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7R TR . 1R 2 R B R A S R R AR RS [ AR T IS AE ke R AR o 200 HL
. Al SGARC ZMT 2RISR LT, Wil CT A, RS, 458 HikmEs
RPN TS, EResB) PET/CT. MRI SEBUR M E & 7m0 5 wivss, B0 Tt =
Bto (HAMFAERAOREAR kBB BB 22 R SRR, SX LDy 2 BT R AR A R 1 1] L

KK, ZRASAR IR A REEDUA SR IR AU 5 R RO8 H « 38— 25 58 3% WBLDCT. WB-MRI
DECT. PET/CT WjlfaPRiGHC7 5, W i e AL vribndE s THE Wil e 5280, fEfRIE S
T7 R (RN ARSIk DR, LB 2 BAS BOR S e ROt IR 55 1 22 RV 1 B R A R
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