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Clinical Application Value of Multimodal MRI in the Evaluation of Neoadjuvant
Chemotherapy Efficacy in Breast Cancer
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Abstract:Breast cancer is one of the most common malignant tumors among women worldwide, with an increasing incidence and a younger
trend year by year, which seriously threatens women’s life health and quality of life. Neoadjuvant chemotherapy (NAC) has become a

standard preoperative treatment strategy for patients with locally advanced breast cancer, inflammatory breast cancer and some patients with
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breast—conserving needs. Its core value is to reduce the volume of primary tumors, eliminate micro—metastases, reduce the burden of axillary

lymph nodes, improve the surgical resection rate and breast—conserving rate. At the same time, it can early evaluate the sensitivity of tumors
to chemotherapeutic drugs and provide an important basis for the adjustment of subsequent treatment plans. However, breast cancer has high
heterogeneity, and tumors with different molecular subtypes, pathological grades and clinical stages have significant differences in response to
the same chemotherapy regimen. Some patients may have primary drug resistance or poor treatment response. If the treatment plan is not
identified and adjusted in time, it will not only delay the best treatment opportunity, but also increase the risk of disease progression,
recurrence and metastasis, and Il E the economic burden of patients and chemotherapy—related adverse reactions.Traditional methods for
evaluating the efficacy of neoadjuvant chemotherapy mainly rely on clinical palpation, breast ultrasound, mammography and single—mode
MRI. These methods mostly take the change of the maximum tumor diameter as the core evaluation index, which is difficult to reflect the
changes of tumor cellular level, microstructure and tumor microenvironment at an early, quantitative and accurate level, and have limitations
such as delayed evaluation, insufficient sensitivity and low specificity. For example, clinical palpation is greatly affected by the doctor’s
experience, tumor location and the density of the patient’s breast glands, making it difficult to accurately judge the actual size and infiltration
range of the tumor; ultrasound examination has limited detection rate for small lesions and cannot effectively distinguish fibrosis, inflammatory
reaction and residual active tumor tissue of the tumor after treatment; single—mode MRI can only provide morphological or one functional
information of the tumor, and cannot fully reflect the biological behavior and treatment response of the tumor.Multimodal MRI is an
integrated imaging technology developed rapidly in recent years. Its core is to integrate various sequences such as conventional anatomical
imaging, dynamic contrast—enhanced imaging, functional metabolic imaging and perfusion imaging in the same examination process, to obtain
multi—dimensional information such as morphological characteristics, hemodynamic changes, water molecule diffusion status and metabolite
concentration of tumors from macro morphology to micro function, from qualitative observation to quantitative analysis, so as to realize a
comprehensive evaluation of tumor biological behavior. In the evaluation of neoadjuvant chemotherapy efficacy for breast cancer, multimodal
MRI can early capture subtle changes in tumor cell apoptosis, angiogenesis and metabolic activity. Compared with traditional evaluation
methods, it has significant advantages such as non—invasiveness, accuracy, repeatability and early prediction, which can eftectively solve the
limitations of traditional evaluation methods and provide a more reliable basis for clinical efficacy evaluation.This paper systematically and
comprehensively reviews the technical principles, imaging methods, specific clinical applications, existing challenges and future development
directions of multimodal MRI in the evaluation of neoadjuvant chemotherapy efficacy for breast cancer. Firstly, it elaborates in detail the
principles and imaging standards of the core technologies of multimodal MRI (including conventional anatomical imaging, DCE—MRI, DWI,
MRS, etc.); secondly, it deeply analyzes the specific applications of multimodal MRI in the evaluation of neoadjuvant chemotherapy efficacy
for breast cancer, including the imaging characteristics corresponding to the efficacy evaluation standards, the imaging prediction of
pathological complete response (pCR), early efficacy prediction and dynamic monitoring, individualized treatment guidance and prognosis
evaluation; thirdly, it discusses the technical limitations and clinical application obstacles of current multimodal MRI in clinical application,
and puts forward targeted optimization strategies; finally, it summarizes the core advantages and clinical value of multimodal MRI in the
evaluation of neoadjuvant chemotherapy efficacy for breast cancer, looks forward to the future research directions and clinical application
prospects, aiming to provide a solid theoretical basis, practical reference and research ideas for the standardized application and clinical
promotion of multimodal MRI in the precise diagnosis and treatment of breast cancer, promote the transformation of breast cancer diagnosis
and treatment mode from empirical treatment to precise and individualized treatment, and ultimately improve the long—term quality of life of

breast cancer patients.

Keywords: Multimodal MRI; Breast cancer; Neoadjuvant chemotherapy; efficacy evaluation; Radiomics; Precision medicine; Pathological complete
response; Apparent diffusion coefficient
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150 A 1 Bl

FETIWIEME I, FLIRARFRAL (55 3 R IAT .
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Y, BWAIMEEE, DFEW, GRS WX S Kk
FUIRRIR s FUIRBRIRA UM (G S h 45, BB A, L
SO R O R R B IR DG, BOR AL FLIR Y R
EReR N TR BN i) YN EREE R I T S
FE S RIIRITAL; 254 (IFLIRERI ) Mf5 54
JERAR, BB, GRS DR LR SEZ I KL,
W /NI (55 s BE AR, IR A, S5FLRMRIARAZ
TE R X H s MO R A (R SRR R A, R EDE SO
RIE, 305 E M, HR 5T 65T il o {54522 S ) 20 X g3
(BEBUE SR, EBE SR .

FET2WIENE b, FLRA AL 558 E S TIWIE
TEWI 225 R IRITA LI RICA iR, BfE S
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BAK, SME, STIWIRBAMR WAL, K/
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TIWI, BEFES W I, R ESRXT AL, sty
T DT b DX 73 bk L 45 0 R T S B T, A B TR R L R
FEAERD RS -

WRLTIWL, T2WIF 5 76 7L I Hl B Ay 7y 7 0o
R AZ O A SR LR A 250 s S A o, LAk
BAELL S LA T

SR V7 BT 0 LI A5 AL, AR B
fpl S Z . A TIWL, T2WIEISR, AT /R i 67 T
FLIRAEA 20 . BEES 2L iBE B . SRR . MR, B
I RFR, DO R RALFIRERN . B L5, R
e3R8 1 1 R S0 B A AR . B AR AL M R L
FEIR IR T AL T T3 A IR ARAC KK, 47 iR w] e
S LI i 0 e 3 L M

TR UER T IR TS 2 RAE , T RO A AR S
RS ALSFRT, Wi TIWL, T2WIEG AT i 0 i
MR/, BRSSO WA SERRAE, flhn, FLAvE X
FIHAAMNIE g, 1 FBH, NGS5 A5, At
AR RBE . SRR TR, B AT R
MITIWI, T2WIEE, g MR AR R 2810 . JEER K
AR ST R AR XORAL G RO (A% O AR B
Z—o BN, ST ARES, PRGN, RS
R, SO FVEATIEW, AERIRAE S s AT TRk,
g RAR TSR /N B R, B AR AR, S AT
B

SRR A R R . R JR R | SR K
RAEAS, il BT, FURALZ AT AE B
gYifh . YRV . ARJERIR SR, X EEYUEFETIWI,
T2WIEMG b 55 RAE 5 58 A7 1 TR bR LU A — 2 25
S, JE R PR AR TR X A N, LA 28U
TIWL, T2WIEHE ESRIUONRAE S, 5 Em, TR
sft (J5SLsh AT AT HE— B 000E ) 5 RUER AL
FET2WIEG R K& ES, BFER, WA R K
fifr s BRAEWE PR L ZUE T2W IR b 2230 vh 450 e 13
5, REM, NEME SRS,

VPO 2 0 AR T L 4 e R A L 3 TI W T2 W
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s C[H

F

Wt A AFTEMR A5 567 . BN, FeRok L ah 2 R B R itk
(> 10mm ) | JEEARHI . P TR B iR
BETTE R, FET2WIEME 55 A5 IEH ke ghak
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P BERTOCRE, FS IS0 O T IR B R A 5
IPROPAE BA EZE L, B, fby7 IR 246/ |
BB, SR IT ARG AR EEHR . TBSEAR
FEI, - $ s AT TR E R I

TEERENIE, FATIWL, T2WIFFI{HEH AL
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ARy7 I (iR A BUR & A B 0 AR AR ) X LR T A 7
R, P E S AL DIRE 751 ( WDCE-MRI, DWI) AH4%
A, AREIHUS R AL AT RS VEVEAS . Ak, 7EAR
Bad e, SRR st (rEozsl . OIEE S
BEMAIED ) W52, W AER PR TR | U8R
TRAHARIAS T, SEm R, BAORIEAN AR
2.1.2 ZhASHEEEMRI ( DCE-MRI )

SIS IEMRI ( DCE-MRI ) J&ZLAR 8 2 58 il (% i
W BISEAMHOR Z —, HAZO IR ) H i 4121
IEFFURALUE M . A EEES i 2E R, M
L FRIKEEGTELZEXT LU, S 2 WIREFURENIS , STt
LU FE R 20 205 1E 5 AL 8L 4. A S HE I e R
N YR IR =REEY 5 R NN NV DA Ko o S | S L
1 RGPS RO B A B AR

ELIEXT LE R — RGP BT, A O WA S L S
T, BERSYE A A ST AT Lt st a] (o B e
HILHLAETIWIEMG 550k B W . IEH ZLIRA L
PO IAS R AR L A A AR, X R A AR B D | R
P, PUCAESh A3 sm UG R | A5tk izl
JR IR ZH 2 Eh T b ML AF TG R, R K TR AR
BRI E HE, KRT A I B IR SE
PEfm . S ZTLAER R, BEAE IR SR IBOM LE A, ELX L)
HEM 228, PROTE S SR sm EME RBUN I . A 5)58
b, 51 FLIRALEUE T L

DCE-MRIAY AR AR F 246 LU R IILA P8R 1ok
RAEFURPFHATIWIENER (BERLEG) |, HIT X s
JE BR84SR T i i K e PR TE S LR XS AR (5
L SE H A 2-3ml/s, T 0.1-0.2mmol/kgfA T )
VRS 58 S 7 BV 06 1 2 2 R AR 3 s PG, SR AR 1) 3
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CHESE3-55080) R (HESES5-1050%0) , #55
3k 91 P AR Al s S A KR AR I (R] 5 i i X SR B 2 1) S AR 1 i
EURHEAT SR AL BT, SRASFIN E] -5 S aR 4 (TIC) FAHK
ERSHE, T IRSEM 0T 59
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] 2 155 5 BE AR AL LA, B AT TICHYTE S 28 AL,
FIRT A F 0 PR 1 RO SR RN, ARIETICHIEAS
L HORE I S =R

IR (AR - MR B ek FIHES, ShkiifE S
SR TR, SIS RS R RS E T, EF
Rkath XA R ULF RS (InFLARET 4L |
RIS ), DR FLRE L T RER I T At
2k, AR AR R R R BT

A (CPERY) - ihZRAEZ BB T, Ik B4
J&, HIKI S AR M E S A S R R e, T Bt
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HER-2FHPEAY . = FAPEARLZLARE ), FLISE R Bived o A6 1l
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EEER B AL, SEUS SR T

TE LRI BT BRI 77 RO, TICHRZR AL Y AR
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A R EE R, TIC 2R A 23 K A R e - ]
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A AL CFAR) s T8 (AR ) Mk fkyraih I
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Fhen, S Abyy A s kR
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JE AL BRI AERRAT — RN E SR, X SRR TR
SRS Y b S W R 14 LI 30 0 SRR, S RO B A B
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FRERRAE o W T E SR ARG LT IUA

— & % ¥ B W $ ( Volume Transfer Constant,
Ktrans ) = WX 700 DA IS PR 32E A I 4 200 i A1 ] B
(EES) (s, 55 /R0 i ag 2 B . I 4538 % 1 52 EAH
O, BEHH A MAS B E R | GEE R, Kirans(HEK
T A RN, IRR A MU 2 206, Kirans (B2 & T
R s ARI7 ORI, Kirans(EIJGH T FE 2 TR

TR AR H R (Rate Constant, Kep ) = SN ] M
MAF A AN BR (EES ) 3R [ i 4 ]y i e, 5 i 4S5
BV HAR BT SRR, HAEE S S Kirans (H
FAR—F, I A R Kep (4 B3 TR

= ML A A B Ah T B ZE B L ( Volume of
Extravascular Exiracellular Space, Ve ) : J2 W IMLAE 44 i A1)
B ot R L SRR LU, SR AR B L TR0
SRR, RN G, Veltluh, [P a R, i
ML BE, AN EEREAR, (RIS, Vel 23 i
FIHE

DU 2 48 8 A (ET IR E] ( Time to Peak, TTP ) : JCMEXT

FRTE R 22U rb Ik B B AR 50 B B s A IR [R) 5 e 1)
LY T T 3 SRR G, LG 78 T R AP, TTP B

ST AR, B L T AR, TTPS e K,

TS e K5k Ak % ( Maximum Enhancement Ratio,
MER ) & JZ Wi 2 20 7 5t L RS (0 B KA i i 5 3
ARTIRBE I L, 5 e 0 I 2 3 L KT bR B L
IEME, RSP AE R, MERS B EMEK.

SE T S AR AL R4S T L) | SRS v b S e

BAIT RS, BN, FEARTT 12815, iR AR ok
AW AE AL, {HKirans . KepfEE B E TR, VeltihH
RETHE, FORTARG AR SHOTH AR =
SHARE, ORI RTRETCAL, W M RRIAI T R I
b, EESHUAEA W B W, ReaE
AT ERZE, o S e at T it

T EEE NS, DCE-MRIF AR -5 P4 v o
Z R ER N, G, XA R E
JPa . B SE. BAEWIGE s, RITE Rt #
e AR PERX SE P R, B ORIER BT . [RIN, DCE-MRI
T B GEXT R, XTI s B T RE AN A R
&, DGR, S7EBE AR R, R B
S 4 T 5 A HAE A
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2.2 iS5 RE BB AR

Dy 5 A SR B AR R Z A MRIVEAG 1R &R 19 4% 0
AR Sy, G WA IR . SRS ARSS &, B
% DAROWLJ2 1T 52 W igg 14 A 9 245 R SR T RO, 3R T
GG APPSR B o 2L B L AR S Bh A 7 7 80T
Al hews TR D Be 5 A R BR EZ AR T UM B R
(DWI) | #EIHRIEE S (MRS) | MAh, TRZEHAH
FiEshaifg (IVIM) i SAKFAR B USE ( BOLD ) 2658
PR B TG RWETE , 7 ROPA R A T S 2
g 5 R
2.2.1 PHUMEUSAZ (DWI)

PHOMBUSAG (DWI) &5 T 7K 431 9112 3 5 B Y
TeAN T REBUASHEA , HAZ O R AR AL K 5T
WBEPLIGZ ) (fWissh ) |, iy SUS e Y
K5 F W HGE 352 BRI RLEE (i, A fEMRIE]
B LR S25, ML U oS5 ¥ 55 40 it 2 5 AR
fbo DWIETHES S LR, BATE. e, TEE .
KA )T A5 O 5, 2 F LM B B Ay 7 L 01 A i i1
HEHAR,

KA F I HGE )32 BV S HOR SR 52, 7RSO8
HILLE T, JK Ay B9 BGE 232 B BRI 5 7EGAA 1) 4141
KA F Y BOZ SARXT A . FLIREZHS T, b A g 1
BHAGER , A0 e HES R, A AM R BAE , KA
THIY Hs gh 32 B W E I 0 IEE FURA LU, AR
JBEAR HEFUBRAS , K53 R4 8z shAxS A i, P ZEDWI
K& b, SRR SER I S5 S, IEW LR SER N
155, PIE T AT L

DWI 9 #% 0> 72 5t 46 b5 /2 3R L4 I R %0 ( Apparent
Diffusion Coefficient, ADC ) , Hi}F5Ah: ADC =
In(S0/Sh)/(bx v xGx & x (A=8/3)), HrPSokTey Bl
TR R B Bt ) (5 58, ShoA N4 BB 1 I A
FEREE, bE MY IR F (AL s/mm?) oy RTERE
Wb, GNBREESREE, & WMEETEELRTE], A HPIES
JE G Z A1 [T BRI 8] o ADCAR R/ BBz R 1 K 574
Uz hny B AR EE , ADCIEBE S, SRIIK T HER A i,
220 M %5 B R AIG ; ADCAEARAIS , R BA/K S T BB AZ R,
2 L i P e

e FLUR IR B Bh AL 77 SR v, ADCAH A28 fb 2 f
Bols . i I FE RS, AR 5 R dn i i T IR

FEEVIARDC o Abd7 2540 (0 A% 0o A L 490 1 i 92 240 i £ 4
B IR AU T S IRAE AT A RO, R 2
RAT: . IFE, AR LA, ANMIAMRIBRYT R, K
TRV 02 2h Z BRFE B 2, ADCAE 23 HBURFE MR T8 5
RZ., ARSI, R A i Ak o, A0 o
AR, FE 2T, K18 B 3 32 FRAR BE U 22, ADC
HEW A, HEHIH TR,

KAl RBFFEUESE , ADCAE Y22 Tk R % ) i e ZL IR
ST D AT T Ak, AR ] LT e A AR AR AL
B, AR RM, R URE, AR R &k
W ARE, (HADCMEE B R T, HADCE AT = e
JE ST IE MG, ADCIETHR IR Sl fhyryrak
Ml ALyr2-4fAWE, ADCIERRE: T &, (Al i A AR
FaG g/ . AN, ADCAE I AT - 10050 5 B 58 4 2% fif
(pCR) , W&, 1LI7 )5 ADCIE TIE 8 1d30% 1
pCRF 3 5 TADCH TR A 30% A 3, ADCAE T
i pCRIGUSN A B2 B4R

FEDWISAZ ot B b, A Y 36 6 J2 52 el R o it 5
ADCEVER MR SCHE R . bEME, 3 BOUSRE i
SR, KT OSSN 2E TR, UGS LR
BAESMEA L (SNR) BAR, EMGUBBNT; bEBIK, (7
SRR LR, RGBS T, (0D OO R s, K
OF T HGE B (14 22 SRS b, X DA X4 iR 21 2
IER AL, fEFLIRDWIK Z b, & FH A b{EE FE 2 0-1000
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simm? ] T ARG HOMALEME , [RIH5ADCIE . 4k,
AR ZbEDWIRE, it 24 R FEIbEEE, Bk
WEHL ST K o F P HURRAE . 48 7 PG v 1

T BRI SE, DWIR MR &2 Z R R R,
n, BFEWTIGE) . R BHASTE . IR
TR, XS R AR PR I B 5, SEIADCIE
PO AERRPE . R, FERURGE R, R R
A UEBEDRFHACAZ), BRI S 5], 6
PRSEAREM o AT, ADCAR I o 55 76 i 8 1) S ek
fr, BEFFEEAR . SRAE . MK, R ORI S X I A K 2T
P BIZ B AS 32 iy 20 2 5 S ), 00 5 2R 4 o R A
25 [, R ZANESGR X (ROL) |, BOFAEN
HAHIADCHE , Fa il o 1) o] Sk
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Fi AR FE A, L3 5t 0 22 A AN R ) B CRURR A
Y, RALAES I i ADCAH , iF BB K15 4% il 5 1% 40 4K
- P % ( Mean
Diffusivity, MD ) 525, WA U OS540 58 B 5 41
HEofGE . FEFLBEATIT R, DTIA]H T 1A e 45 i
FEPE SR, filan, B iR XA F A 58T 1E
HRLIRAIZL, MDIH 3% TR FUIRALZL, 17 A AL,
iR R D, FAE ST, MDIESSREAR, hyrak
TR E EE WS EEE.

2.2.2 BELIRPGE NS (MRS)

G L 49 Y0 3 A I i — T TR G D 3 AR 4 AR
AR MRT HAR , BEAELE M E 153 4 Filgg A At
PRI, B AR M R . FLARER AL
FIERR & B2 i 25 Th iR, MRS AT 375 OB A0 81 R A, FL e 1
G5 MR g TR TE M | R R R EAR G

BB ALY YA R, R A R B A2 ], AR
REAG, REAR0AERT B0 T REEE S5 %, Ik MRS ] A
R VA AT 7Rk, J0HGE T PPl e 25 A7 P 55 )
PR R
2.2.3 HAMH AR

B 3R ARSI, IR RN AAH T2 8 g (IVIM ),
PEGK RS (DTT) | i E K AR LS (BOLD ) %558
X.TJHE MRI JFFZ 8 0 H T ZURSE 7T . IVIM A 23 8K
Or T ECS R B HE RS, SR S R A
BOLD-MRI A PEAS i 0GRS, by i a0 R 3 5 1y 7 i
MR UIARSG, BRI, IRYT I 24 KU B

XL F AR — D F T 2R MR IPAG AR
PTEVE | L Tt b 25 T 2 A B s I A 2 i
TG RO
2.3 ZRESHIE A K

BB S RS ARFS] . RFESH0W MRI {5
SATEEA ST, LRI, BRI SR
Mo HAZO L BRAAE UGB HE | BRI A I, 2 4 i R
T4 B A o

BEE N TR SR R, TR IR
5] [ Z RS RG] 1 SR UM IS L SCHE LI
PR AR RCRAE R T AL IO TS PPAG AR
W N TR 2, e TN RS SRR S
Rl S A B S B — S B SR B, 4 s L B B Al
BN LSRN ) CE RORTHEIT A R
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( Fractional Anisotropy, FA ) |

3 &S MRI 7E 2L BRE Fr s B L 57 77 R4 o
A1 R Bz A

3.1 JF RO IR 5 B IR S A AE
3.1.1 RECIST i 5408240 i 31

i 8 SRR 7 RGT M AR ( RECIST ) LA Fie
KA T RN B, I3 NS R TR . B0 it |
PIRFRE . BORIERE ., AEZ RIS MRI h, BRIMPIRE AR LR
/NG, SR AT SR AR EERE AR . SR ALIE AR/ L A
T, NFRIRBE X KA A ks

SR, RECIST A L Sz e o2 41 M 7K SF (15 1R
X 440 B R T R EL AR RROIE ) b A8 Ak 14 18] 5 s B
ZRAS MRI AT 455 D RESHOORAM X — B
3.1.2 JRHESE LR (pCR) [Ms2 R4 TS br

o RLE A DR AR 2B BT e TR R, SR
BT AAF R BRI DG . 2B MRT W] 42 it
Z M AEAR . DWI A ADC (B TH v i 8 K% B 390 1 A %ot
pCR ELA B E WM E ; DCE-MRI H Ak (55 i AL
B A) — {55 5 2 i 2 Pl O s L SR O A R BT 5 B4R OR
1RYT OV R s MRS FpJE B U4 T 2% i /s g A Qg Tk AR
LK

G Z I 2B SE R AR, 7] 485 pCR
TAIMERA S, G R T J5 22 TR Rl Bhia 7 7 S it ¢
WEH,
3.2 BEASTRTM 5 3 25 M
3.2.1 ST RIEEL Z B8 MR FHIE

ARI7 T HE R Z A MRIRHAE AT 7 F50H) g 16 7 4
JEPE: M ADC BEZR (R AG . sRAb AR . MR A
B TR S M A, R A MBS B TR R, XHRYT EEA
G T ADC {EH R . NI R INIE | AR E A,
oy I BLRUR L 2Y

o L RFAE AT B DXAR T U T S T 25 AR
TR YT TR 432
3.2.2 AkI7 1 RS AR LRLAE

Z A MR ATZEARYT 1~ 2 A U9 J e S0 05 00 e Sz
NE: A ECEH ADC (B R H B Tk, T R AR
N; DCE-MRI #EVE SR 1N B4 g 048 15 % k5
ML FEHEVE AR s MRS JIH 04 71 AR 4 s AR s e s 4 )
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AREHLIEFE
3.3 MEWLIRTT I8 S 5TUR T4
3.3.1 HFEHEE MRI YT
ZRS MRI TR S m ROV 2 . ROV 2 SR
IO /TR Z20 . i SN T ARERIF T2 s SRR / T 252
SRR T REUR AR | AT, R CROAYT
XFPEE TR 22 IS 43 2, S e A AR
IR B
3.3.2 REIAEARSEAGESEIH
TR B B 57 4 % Ak 1) SE T TS AT, O A A
HEAAAN R EERK . 288 MRI 240078 ADC 284k
RRRIRAR R . IREIHIR 25, H5RE KT
J5 BA W FEAOCE, AR WS s R R, T
B 15 5 52 R B PPAL

4 ZEZ MRI bk Rz R BBk 85 L4 SR g

4.1 FERBRE
4.1.1 FMRBE R R R

FLAR MRI 5 Z Wz ol . DR sh . BRE RIS o)
SERM AR BRI RIS T R8O RE S T, #
M A R 5 S0 S HERR T s AR . R R
L2y HESE I R E R L S e
4.12 SHhRUEAL S T M

ARIEET . BTE. G e b, iR
FADC HEE R SHEAFMELES, 25— WHAMRLES
ZHEE, W T 2P omR ST 2. ST EE N
AN YT Z RS MR I RS AL FEEEH AR
4.2 &R R A B
4.2.1 FHI )5 AR ) R

ZHS MRIFAN S 2, Rk AR R, o8
FMELATH 7, JUILX AR R SS | AR IR b P LR R
AR 22 5 [R] I AG: A AR R, 70 ik S22 1 B i R B
4.2.2 JICHRIEE A= R 2 SRS

1L G AR VAT i A8 B U 2 022 56, % fie e it T A
. LA ADC HALFIWAAE—E 2R, Z0fL.
PRl . R RE AR AR EE A T e
4.3 AT |
4.3.1 HoRUGH

R KTy ) A A5 R AR P N A, A A
]| 32 BN Z M e ALFHBIZW RSE, LA

SyEl AN H AT ROTAN, BIREMIRE; PR
RSk ARFEMERINT LU, BE— DR e R A S PR A
VA
432 I RER RS

T ZFRIMER, KRR FLIRAMEL . M
B RERHE S, g — fRr i B A IR AL R S 4
B ; HeshZ s . KEEARIMIRBETY , B bR 21
MRI WAL 5% G, R BERAR G R H

5 HHitERE

51 AR BS

ZRZS MR B S . Dhfe . SRR,
RERSTCRN . 0T, ORSHE | G S PPAS LRI B A B AT AL
TEFIN G BESE A . shA WM ARR 47 . 45 M ARRR
7 B UG O EA AT AR, B TSI
IR BSAR VG T

Z RS MRIFHIE S22 W 5 5 IR A A A 5
REAS S R MR CE AR | RR I B A2 T 3BT S, A
FLIRFERE A T PR L 2 S, 2O BURELIR 2 7 i
F PR T B SR
5.2 RFFFFET 1A

RARMTORREET . TP G REEAS | AURETE I
RIS, RUEZHAES R E TE S AT Er:; BE— P HfEs)
ZRS MRL 5284 . BEN AL | WA A 2 FOR Rl
B, MRS BN  SRZGE R RE T 91 5 R e
IAREA, P P RO S T 25 PN RE Sy 5 H o AR
o FTHETT R R AR, HESIER T U )z 8 e
5.3 Xl R LB T

ZRAS MRI IR ARLH , Rt — 24 S 7L i A 22
BAIRIT RTHELL . AR TS, A B TR B
PO S . RN SE MR | MR R KIATE, XT
TEFME SR, RTHRERSI R RAEER L,
ARRA B LR B B A7 SO A B R TG R R
Bz Tk

SEHk:

(1] P RERIE S FEH THEER 2 F BRI EEE
(CSCO) 5UM RS 775 (2024 4 ) [M] b ARTAH
ML, 2024,

[2] WAL B 52 205 5 A SURR 5 40 SRR R 3R AR 16 R
JERE R R (2021 38 [J]. P 4aaats 4 &, 2021, 55(10):

<035+



202545 3 1] [SREF=

PR 24 Tl

No.3 2025 ( Vol.001)

1044-1052.

[3] Sung H, Ferlay J, Siegel RL, et al. Global Cancer
Statistics 2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries [J]. CA Cancer J Clin,
2021, 71 (3) :209-249.

(4] Z2r, # D0 SURBHF B EIT IR E & [J].F
B P s A, 2022, 49 (15) : 765-770.

[5] AR, I8 AR ERARIGAEIIIEDL T T8y
EORE R [J] A E sk, 2023, 38 (2) @ 123-127.

[6] Tubiana—Hulin M, Barrois M, Colin C, et al. Early
changes in apparent diffusion coefficient predict response to

neoadjuvant chemotherapy in breast cancer [ J ] . J] Magn Reson

<036+

Imaging, 2020, 52 (3) :789-797.

(7 TR 25 SURR 2 Rl Ak 2 R R A 8 16 AR AL 55 #F S 24 5. [T ]
B FRE A F &, 2022, 45 (1) : 1-5.

[8]Kim HJ, Choi WJ, Kim EK, et al. Multiparametric MRI
for prediction of pathological complete response to neoadjuvant
chemotherapy in breast cancer: A systematic review and
meta—analysis [J]. Eur Radiol, 2021, 31 (8) :5899-5912.

(9] 1R, BraA SUMGRHTHBIILTT )6 F Kia 7 Ko [J].
AR s A &, 2023, 61 (2) : 81-85.

(0] 2%, BB ATRERBAEILIRSHS MRI 657
L5mm (1] %M aE, 2022, 38 (7) ¢ 1190-1193.



