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R

A EFEXXER. XXAECT (Dual-Energy Computed Tomography, DECT). #Z%Ri3EHR 5% (Magnetic res-

onance imaging, MRI) & #% & 25 R (J0PET/CT)E A LR & R IE 2K N TSR . BEEERFY
BEARAWIRE, ZESHEECHESMLREHAHEHREEIREEZNIER. XRIEAZANY
BREFD, ERIRRVISHEREEEEEH. WRECTU AR R MEBR B33 7 5%
NEBRBIERIEARNAKTE . MRUKSER AR RARTHENZSHREINS, BBEEEIFH
BIEPEEULEE . BEZEAR(VPET/CTARER)E S R4 ARG, LI A R & BERIER
FEIHTCAN AL, [RIASIE AT DAB) A H i B 2 f AR IRTT R B 2R IERCE M AT RN 2 A
PRAG 4 2R 05 B ML BRASHE 230 B AMEA IR TT 77 R e iR T EEAKIE .
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Abstract

This article aims to review the application of X-ray, dual-energy computed tomography (DECT),
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magnetic resonance imaging (MRI), and nuclear medicine techniques (such as PET/CT) in the diag-
nosis of bone marrow infiltration in leukemia. With the continuous development of medical imaging
technology, multimodal imaging diagnosis plays an increasingly important role in the diagnosis and
evaluation of leukemia. X-ray, as a traditional imaging examination method, plays a significant role
in the initial screening of leukemia. Dual-energy CT, with its superior material decomposition tech-
nology, significantly enhances the detection level of small bone marrow infiltration lesions. MRI,
relying on its excellent soft tissue resolution and multi-parameter imaging advantages, can clearly
present the range and degree of bone marrow infiltration. Nuclear medicine techniques (repre-
sented by PET/CT) can achieve early non-invasive localization of bone marrow infiltration in leu-
kemia by detecting cellular metabolic activity, and can also dynamically monitor disease progres-
sion and treatment response. The multimodal assessment system formed by the combined applica-
tion of multiple imaging methods provides an important basis for the precise staging of leukemia
and the formulation of individualized treatment plans.
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1. 51§

L5 2 o 136 I 40 B Y W () — S e B s, LR A . S B DA A T2 B, A
P3G M 7E B R R ORI, RIS ) 1E 3 1 D) BE(WHO 2022) [1]; Fa HEAH A SR Y5 AT I PR 32
2, FEEEES NS A MBAML. ALL)YRME % [ 5 (CML. CLL) (ICC 2022) [2]. F&HEZ I 3R B
BERIEFERE, X 30 8T 07 R T LTS HI R SCIE L. R BE SR I BT R
ML W EAr i, SRMITENG RS 771, B S 5 RO R 22 DL R TG SE R 2 A4 PPN S5 A% 0
FIM[3]. AR, BEEEE S BEARMPOE R, X 4. WAE CT. MRI MUEEE 2 T 00V AR R 75 77 1k
A MR IZHT A2 7 T2 N REHEARR RS, a7 LRSS 5 D ae U E BBk, Min
IREBE S H AR NI &R, BEAK, HEBRAY. NTHEEULS FRAGBARM U FGH, Kik—
AR 2SS VIS PR RIE A U 1297 IR IREEAL T G, NS THES WT I HERA M DL R ARG TR T B AR SR A1
IREAE R RS

2. X ERMFEERECHPRINA

X SR BN RAL SR T7i%, A8 B IR E RERIE 2 Wb B A . R HIA (4] f 6T
FeR i, AR L 2 R (AL) R B B AR R = R S MEAR L, (ELRE SRR AR A R AR 5 R B (3 2 R
BUAA S Tl IR BTN B R B S M)k I A2 W T B SRR e BRI, )T
SELLA MR Il NAT X e B B A LURBIZ . Tto SE[S1RMEATIETERT LRI 1 X ZAE S8BT
(RN, S FCAR . EVR N ERIEIL, X izl aimp, HEURrE SRR A H] 90.0%H
99.8%, HE 7K X £ TR B ) 252 (T vk B 2417 ) BU AN A AR Mo v i o 2L, TR s
AR FR S A PR O S T2k R . RS L, X KA RIEERIER S IR, 253K
WOEFEARAFIRH 8 AR RIS Wr R T2+ 0 B A0 T B A, X a2 M 17 (gt g LS4 30
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BT B GRS % E L.
3. DECT ZEHMFEEHEECH PN A

VERN—FRi AR R, DECT - FYIRAERR X FHERAER Rk m 255, FINRE R 51K
REVEHICHE , P FH O R S80S A S T S5 ST 1 A BT ke S IR TR AR D B 2 e 6]« ) XL e I 73 B8 Bkt
/KBRS HARE 34T 404, DECT W] LASEE I 4 IR 117 20 23 85, HAZ O LI 9 XURE L (DEratio) H A,
RS X 7 RS (WER B AT, HA)VRIL) & S5 P B8O o, gk A2 i AR A (VNCa) BBl sk, B35 B
AL S PR T, o S 88 P 7K o0 R SR A Rt 7 T R B AR AN [ 7] ZE AR A mT USE B E 88 CT
ERE, & F LSRR A (HAP)-/K 3 R B ARG e 2 % S, Nl REBAA TR A 45t 7 — P
MEER T R(r=0.947, HEE CT BAmERN—8M) (8], th4h, DECT J VNCa E1GIE AT LK i 2
Dl $ERIE B X3, HANREREZ MR A A 1) B #3417 rT S B ARINE9]. RN LR Re(ADIR
OISR, VNCa BMEIE RESEISIME 22 BUME A AL Z T A SRR S8, AIRIREES T s E
e EEdE, ARt m TIZWiHER T 5 RCR[10].

DECT 7 LB B BE IR AR DSV A ot 20U MR B, 752 R RS (MM, BAT
SIR[11] VNCa AR AR 78 M B AR s i B IR I e VPl , A FNR IS5 88 CT (EA7-E W
BIZER], XA T X BRI FR N B S 25R. Kosmala 28 AP Z RO iE—5 1%, WHE CT
FEPL A AL ARTERT M MM f8 86 B S s B R U TR e e W RRE . UM RN 93.3%. 4757
2N 92.4%, HEFMPEAUC = 0.978) [12]. FLRIWF7EiEFH DECT i 2 (A I i35 A0 fExt HEZH T
JEMEM VNCa B8, W90 45 RUF S BOR B R PN o8 Ve B0, L2 25 R HER 2 94.7%,
IXYLHT VNCa BUAZ KT VPN L7 9% 18 P i B0V 99 28 2 vl AT (913

DECT & B HMR 5 -5 58 S B R AR 3, 78 B A o R L 1 R i PR R R T 5t %
ARG Z LB GBS, IEEZ N IRIRGUIZE D Bk, W RERUR T, KRBEEEART
HE— P m ARG R 50 B W AR 2R, JCAE B B A8 1297 I 0 B FH M D K A W 2 T

4. MRI 7 HINf#E8EREZE/ER

MRI 7E F LR 2 W R A T0 BRI BRI B OGBS, R ol A2 AE 503 S S AG I DA K% ) 2 M i i B
HABZmARE L. RAZ FHIFMBARESE T IBUSRE[TIWI] T2 ISR T2WI] N SR 2
FFBI[STIR] A4 HUMAL BAZ[DWI]), MRI BELLARR AN BT AU SRR i) =4 B B 5 B [14]. 2k
Fp S TIWL B B, B BEE SRR BT IR SRS S, e T2wI BE BN 23 AR
FEBEI {5 T, X ERRFAE R B X 0 IR A BE AR AL B BB 15]. JCHE STIR P o A L Er AR (5 5 1)
RET, CERTM RIS M B I TR MR 34161, AR DWI K AT HoR R MY i 2 $(ADC),
HNSEDLEBEA K 2 T3 U AR VRS AL, XA R BRI RE R T T 2 R B[ 17]

MRI i 2 R EEAR, GEWE ). REBGBAS I SUE B MU FrE i & B8R, e B B
TRITZHT . 7ROl & R R ISR R AR (18], R MRI X (MU 12 W (120 Be 0 53,
EHAS F REAEA R AR ERUR, Tk X R SRR B ikt IR Z A & HAh s Wior ik, aniE Bl
Foy MiFEAR B4, A RE A AER DR AT PPAE[19]. BEE BORIEED , JEHZ2 45 MRI TR,
A — M RV R DRl SO T RE, SRR B T2 W, T LRI 3 1 R T a8 (201

MRI FEMHAFERI TR S BRI, 12 B B BER I 2 W L BE U7 b R DL B 77, (B4
i 5 HAM W NETANE ], PLSEBUR RIS )T O AR RAIBIT FE A S AL TT AR 7 MR F 51T
TEREBI T EOR b, SR R E SO S WL, REHEINIRRSIT KT R e a .
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5. PET #EH I &8 E SRR

W 2% A L 32 W TRV R L 5 G B . b 'SF-FDG PET/CT L8 e s AR % 68 /1, 7Ext
L7 55 P R B8 AR AR BSR4l R IRA Ah R . 18F-FDG PET/CT W] LAME ) BB i FL 00 S s AR s 3,
B W s, e AR St AR (AL) A8 M A U5 (CL) A 2 B0 AS R AR v . b A i 44
R e ARUNEYE, TS A I A RIS UIRE, S804 K 4 Richter LR, TR RIE 2
[21]. PET/CT fERGMI GG K )7 T R BUE S AR =, A LA BB 221 5T 7R, 18F-FDG PET/CT
SR A R RESNT R, REUEIAR] 91.18%, HFEFEEEN 91.67%, AT LA/~ AL fE4ME KA1
SYATTEHE K FDG fRHUREEE, % AL #8572 KA B e Wil . XAMCEH TN, 75 L E I 13E
WEPY, PET/CT [FFEADH BB AL, B0 52 N[231IAF 78 2R, PET/CT A9 86 SUVmax 1,
A AT EEH0 ) LB Sk bk A 1 L (ALL)BE N SR 20, Ha2 W me iy AUC #E 8 0.822, Al
PRIGIT 77 R E St T RS % .

{H 8F-FDG PET/CT [FIFFAAAE— e RBR 1% o & #f S 3 2 B MR, 0] AR s a7 G
HIR[24]0 Uk, ANFE A AR IEAFIE B A, T RS WiRe ek [25]. Rk, PET/CT 7E
F I - 32 520 301 B A EAR TH R 25 /N Basu Z5[26] 5 AR, AMESCE M L, PET/CT REE #
SR AR B AR P, KIER T T RS R . PET/CT 36 1] K PAG B BEIR I I X Sk Ta e, 45 995
KiERL[27], KR 2 HEZ AR .

ISF-FDG PET/CT ¥ ML AW 20 . VA7 I S 52 PP Al s SCEEOR, {HLREFH IRF 2 485 45 I PR B 3L
b £ 4 SRR IR THAERA P, 5 SRAF T N B 3 — DR R AR R 5 2 S BRI B T T

6. &t

M2, X%, DECT. MRI } PET/CT 7E (A L9 #3216 12 W S5 VP Ak LA B S5, NikIRET
PRt T HERRIISW T B, RAX LR E ARG MM, AR SEI I AN,y E i s i
TR AT TT S AR T A T TR

B B HEARMARD K, B0 BRI 12 3 ) SR SE TP B B2 PET /R ERF
BN R A R E 2T 1A, 5, ®Ga-PentixaFor /A —FiEE ] CXCR4 SZARKIZRERT, 7 MK R G0E M
JiRg S b R I R R A . SR, 545401 FDG PET/CT #HLL, *Ga-PentixaFor PET/CT 7EA M
ML 2R G5 1 g (I 3 72 22 R B R R 1 e b B8 ) B LA B s PR PR A HH SR (L KU RR = 1.19) A
B v PR e Kb v B BB (SUVmax) . HAR VR T CXCR4 SZ R ARG 32 40 Mo Al B 40 o (1) 5 280, T e IE
B M RIEEAK, IR T mxd LB S, AR FAR B B2 28] .

N TR REHA FIRE NG W Koo T8I VR BE 2 ) BN BAAR A SR AE AT SR B 40 T, AT
B A AR P AR HE DS BN A, AR S B, S TRINE YT OB N, i SCHEAE N E ik
IDEAL-1Q J¥ 5 [ F % % i Wi 73 £ (PDFF) I $2 HL 1050 N2 G 4 220, M 1 100 -5 46 i 1o 400 i
(BMAds)7 AL 3% 4 [m] YRS TR {2570 7 | R AR A6 IE 2 1) 32 038 AR E(ROC) B 28 R AR (AUC) 23 5l
A 0.901 A1 0.887, AR AR L ZEVE S (RS)AHA T I S FLEAE A7 JA(OS) I Tl 8k it St 3 A 16 4t
PDFF 24§, A¥IK AML &E3E K52 KA AT S e S gt R 2 k38 129]

FUE RIS RE, BT 2SS AR R B R R . BRI B A RS B, iR ARk
TERN AR . ZEESRGHEARNGEEGIEH, W¥ N I B RS 297 1 ] 5 1 3201,
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