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Prediction of efficacy of neoadjuvant chemotherapy for breast cancer: a comparison of multiple imaging modalities
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[ Abstract | Imaging modalities play an important role in predicting the efficacy of neoadjuvant chemotherapy for
breast cancer, and different imaging modalities have their own advantages and value. In this review, the performance of
mammography, magnetic resonance imaging (MRI), ultrasound, and positron emission tomography in predicting the efficacy
of neoadjuvant chemotherapy for breast cancer was compared. Among them, MRI, especially dynamic contrast-enhanced
MRI, and the combination of imaging omics and artificial intelligence, has shown high sensitivity and specificity, and has
gradually become the preferred examination method. With the continuous progress of technology and research, these imaging
modalities are expected to play more important roles in the precise and individualized treatment of breast cancer.
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E kRS . FUIR X 24535 ( mammography ) |
MRI FHE 28 UL g0 =X, IEH & S W24
f#i ( positron emission tomography, PET) % H T
S B LA B RS MR FLIRE L X e i 15y AT L
FUH TN NAC YT AL 7 8. ARk, G
THEALER BRI, SR 5N T8 B e B 2= 4
Wi RREH A 5. B A5 LM B2
SIARFFAE . SOHRRIE S T2 48 55, TG IR
P RS . M T RE L Ol o b 14T R 514
BARMILTE TR, fEME ez . FuERyT i
k307 T AR T BRI L ARLE R A
LLE T ZFh A% 07 sCAE B FLAR IS NAC 730 iy
i H

1 FLRR X 2B

H 20 2 60 AEACLUR, FUIR X sy —EH A
FFL I A FI2YT . Azam %57 i ] MRS
FUZLIR X A5 85 4k 55 12 1 M 0 1 AH G
B2, il T NAC JF 5 Bkt R R, LA,
Kim 2 " BFFEALIIE ] NAC J5 7LIR X A5 iR 4 ik
Bk SRAER FAFRE O OC . Rl B A etE, X
AR BETEFLIR X 26452 ( contrast-enhanced spectral
mammography, CESM ) 15 2| T 8k )z 19 b
FH, Al Ik 7 S5 s 52 500 LAZE AL T MIRT B9
FORPEAR 3 FUIBTE BB . CESM SR XLAE
RSB, R R S AL PR S SRS A AR AE
TG 6 PRUGAR R S5 7 B A [R5 Y
CESM &} 4 MR 2% 2 H 3 il 47 H e A R 1T
Tk, i HAEER AR R A5 ™ TS B
CESM "2

ZIFFEN HE T CESM I MRI X 7L i NAC
SRR TRIIPERE . 7F Barra 25 (O RTHEMERFSE
CESM {58 F AL 1 R U | S B
(0 944 B0 4L 4 590 09 76% . 87.5%. 95% I
86.4%, T MRIZI5H 92% . 75%. 92% Fil 75%:;
It Ak, CESM. MRI M & A9 [0 8 K /N 5 5% BE 21 21
3 B G ) 320 1 e TR R /DN 22 ] ) S 2 25 S 43 )
0.8 cm il 1.8 em. %M 5E 45 % W CESM 5 MRI
TEARGL I 5% B 9 e TR 35 308 s S e v 7 L 1 )
(AR S 76 Zhang 28 59 [l PE B vh, 38
RG24 5 AR BT CESM Hp iy JE R (X ()
13 DR A SRR E, R T A& s AR AL 24T 5

) SIS E NPT S el sy it el i
£ LI pCR 1Y AUC E M 0.906, 78 I £ 4
1 AUC{E M 0.790, 7R H X FLI 9 NAC J5 pCR
BEAF Y TR B

2 MRI

MRI J&—F i HI T FUIR I TC RSB, it
GIHT MR i A R I 2 RS, B
A AR BB S BREE BY MRIECR,
MRI & A] L3RS g vl . 4 am s vE . AR
BAEDREE R L B TR RS B T % ik
PE R REAPRIE SR RO, 800 Ui o g AR Ak
1% ( dynamic contrast-enhanced magnetic resonance
imaging, DCE-MRI) 52| T 73z W H. E AL
IR SRS W R R A TR i H AT
1 NAC J7 R85 v 1 1% O X170 #E Sudhir
SEP R RTIEPERE TS TR, X 56 91 B IR R H ZLAR
X LB . M4 A MRIEAS NAC Y72k, 45
7%, MRITEFI pCR 75 1 A4 P B8 220 T LR X
LR MU R KA, AUC 5430 0.86. 0.68 Fll
0.65. IHh, MRIAEF AR 735 AL FL I NAC
JEROT R T H k2% . 1F Kuzmova 45 "
Xt 167 441 £ 35 1 [l BB 52, MRI T30 NAC J5
pCR A A HERG B R 77.3%, FHorp i = BAPEFLAR
J&% (triple negative breast cancer, TNBC ) [J7HERf
e, A 87.5%, AT AES TNBC X 35 5 (Y e 4%
B K.

PR AL 4% ( diffusion weighted imaging,
DWI) J&—Fid it WEK 73 FAEFUIRR 2P i
15 R S L IR ZUE B HOR, 72 DCE-MRI 1Y
HEANERURHOAR . Horp, UL 1 R %L (apparent
diffusion coefficient, ADC ) J& DWI ) & & Il &
16 bRo 1E Partridge %5 f) A B P OF 5% b, 5
XFNACIRIFRT . 677 R 7 ARG T e Ry
ADC Z{E (AADC) #EA770#r, K3 AADC 1E3R)T
T (12 ) AT IR R B B R BSCR, &
B DWI I FL 98 ADC 1978 4k ml H F Bl NAC
1 pCR.,

NAC H9¥7 20T LAGE 2 MRI 255085 g /s
AR AR PEA, EAEVR YT P X SR AR iy A8 AR AT
FEARBH . BRI, Sutton 2523 [B] R PE B 5T TR0
MRI FSZAR A ARG, X LG T ERAl AR 2
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AR Ao R 2 A B R S g, 45
R 5 B pCR BTN 25 R A, Y kEE AUC
{49 0.80, HrilF4E AUC{EH 4 0.78. 14k, Zheng 252
AL [F BRI T IR L R X SR
H5R IX K = R AR, & B A R B
UFY pCR BUMACE, Y255 AUCE N 0.891, HiilE
£ AUCTE N 0.861.

B T X% MRIEOSHER X R 5T, 22 M35 B 15 A
KWFFMAEARWIRA o Liu 25 2 5 [m]EEAF 53 F
T T2 AL A% ( T2-weighted imaging, T2WI)
DWI, 3438751 J2 22 250 MRI 9 52 Q41 24 BRI L)
Tl NAC J5 /9 pCR, 252 W] £ 25 MRI 15214
YH 2RI AUC B R 0.79, 1 4 vy vk vh 15t 4
AEfe . JF HAEM R SZ K HPE (hormone-receptor
positive, HR" ) FLIRME . ALK T2 2
B 4 ( human epidermal growth factor receptor 2
negative, HER2™ ) FLJJ Al TNBC H iR B
WFTRINRE 1o FE—TP K 1 262 B & 1 2 Hly
g, 43 BIAE NAC HF 46 A A1 98 B N T2WI,
DCE-MRI F1 DWI &4 /2 1] if 2 93 & J 2%
X, I3 i LR 2 T R EE 2 ) R BUE AR 4
SR, MIEE T LT NACHT . NAC 5. Mg 21

(delta) M HE & %4 (% & NACTHT. NAC 5.
delta ) 1N [R50 5 L g v ) 9 0 A 75 2
SERFRI, SHLERE IR L, TR SRR
A 310 R FL g v G pCR BU PR RE 1. 5
NAC A, NACJ5 . delta fARIAH Fb, HESHIAILEY
Y54 HR™/HER2 ™, HER2" I TNBC A1 AUC
5 =, 20510 0.959, 0.974 #10.958, 7E 3 4h
15 56 31 BA 51 T (% AUC B 43 %1 24 0.882~0.908
0.896~0.929 F1 0.837~0.901,

Mg 5 it (tumor heterogeneity, TH) J&¥5
FAI B BAA T ) A e A AR AR S, R RRE A —
A BERHIE, BRIONMEIEAS . B, #.
TR, A AR 2 5 T L TH % L
iR B NAC YT R 26 5% o I X SR Hr A Sy — A
BPEI T, BB 2E 5 AG R 1 e X34 43 AN
Al B ARG IR 2 A IX 38, DAXE TH #E47
PEAL O ik K 1589 i FL AR B 1 £ h
SO [0 BT P PR 5 2R ) e P 50 T R 26 i e P 9 X 4
BRI HAS R W DX 35, 3 3 A IV DX 35 PN 42 O Y
A2 2 FE R AR A R P9 5% B (intratumoral

heterogeneity, ITH) #6512 £k B LB, 1TH A
RIZEVIZRAE H B NAC J&5 pCR i AUC {H K 0.77,
H.1TH 45 % /2 pCR 22 i il 57 #i il K+ (OR=
5.03, P<<0.001) , AR XU 20 )2 SR 0K 4 5
el T ITH B |l PRASEHYFNS A5 20 2 1AL (1R
A EIILENZRAE R AUCTE N 0.90, ZEAMTEIIASE
) AUC A} 0.83~0.87, #BFH H 1Y K g T 14
fig o RPN X 43 BT 9 77 1k AT RE Rk it Ak TH
M TCBIEAL 7

3 BEKWE

R A e —Fh B A KA, Gl AU
TE LR AL 2 b B A% S R0 RS AR B R . TEH RN
R FLIR L 20 2 R 75 0% 04 28 385 R R 5 25 S e g
N ELG PR IEAS, DAl B LR A e i
AN JEAS . ALE RS 4. Fernandes 25 ) 4
N 92 5l L s B T Y R R TR e AR
A%, K& B pCR FIAE pCR ZH 14 3% B M i Jed A 2 ()
B EAAk, TENAC 55 2 JEREE 4 J5 B b Jeg i B
A FILHE TR (¥ P<0.01) , HAESF 2
sy VR 2L 1 e 9 o7 AR HE AR R TRkt R R (3 P<
0.01) o Mg AR HeAE AN DL Mo 2 8% R i i
I pCR 1) R 84%, Fi5FHE M 85%, AUCH
R 81%. X A5 43 R 2 B e i B2 AR Ak mT LAAE
N NAC e Sz REAR A . A, Yuan 4524 4
A 98 /i AT Bl PR 5T, SR T 55 U1 S
SR S, B R R e 5 SRS R b v
FEROM G, Yu 258 (0 [ BUMERIF ST A 1 T IR B2 S
AR AL AR, B S T NAC Hi M 5 4274
TEFNIG RFRAE, FEVIZRE N RIE IS T R4
NAC JFREH g, AUC {55510 0.962 10.939.,

4 PET

PET J&—F i RGO e B A QO A%
WA . PET i U M = hRic 2 5 K
AT A A B BT AEAR S B ER Wos, HiRghg
M Hb S Wi JRg 2 20 5 1E W A AR A R A 25 5
ORI I L S DA A RCTN Jy TE
Wiz

FRUEALFEIUE ( standard uptake value, SUV)
& VEHr PET i 2 b 456 BORE B2 B9 46 bR, A [m] 14 21
Y12 KW SUV A [, 76 Lee %7 44 A 87 il Bk
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)L B g BB A DB PR i AT o, LT 3 AR
197 J5 B K SUV (maximum SUV, SUVmax) )
T % % [ASUVmax, ASUVmax=100%X (NAC Hi
J 28 SUVmax—NAC 26 3 4~ J& # SUVmax ) /NAC
Al HE 28 SUVmax | . 45 2R 3% U] 87 i i & 19 % 1
ASUVmax 4 69.1% (i FIl 4.2%~100% ) , pCR
2H ASUVmax = T 9E pCR 2H, H ASUVmax 5%
e ST HR U U E (r=—0.408, P<<0.001) .
Bulut 257 (A5 S gl A 31 i 7L 98 e 5 4k 355
5K PET-CT EIHE, SRR 2 2] rh B FRf 28 I 4%
AT NAC J5 pCR, HUfH T AUC{H 90% . HERf
B 84% . RAEE 85% e 5FHE 84% AYTIMIZR

PET-MRI J& —F R & 14K, 5 PET-CT
tHEE, ERTLARBSEIEE . R sES 4, A
A HE RN EL AR Y FE Cho 255 i [al R AF
gir, AZHRY 26 1L R B 3 4 I AE NAC i 3 )8
FINAC 1 D RZERUSE 2 52 T PET-MRI £
2, PET-MRI 4 5 kb SO0 % A Al MRI {5 5 48
5t L Y AR Ab 25 5 T AR v TN % i 1) R P
F4E Sk, Choi 2510 5 3t [0 B ME DP9 R B, SR
TRBE 24 3] v 1 B B 2 ) 25 BRI e g E— A 4R 7
PET-MRI #iilll NAC Sz i Ao iR

5 BWMRGTXNERESHEER

XT3 NAC 1A 0 J 350 o 1 2L it oa 7R 4
TEAS iz 5% B RN 0 7 2500 I PR SR A FH 2L
RS Tl A% 7 AR BN NAC ¥7 85505 ¥ A — &
FIE, (BE —2e R RRPERBkER . Bk, 5SS
ML X L4552 A 1, MRIFI PET M A fER ALK,
AR NS, g E v, BA —EmatfadE. H
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THMI RTINS &5, © AR
KZEZRFEPERRTR, HARD, HFRXZZ 05
WA ERARE, J52kag 21 R Z A HTHETE A
ST, N KRB 2R, B AN R s A
BN DR BdE, AR IERF R 45 R A0S
PERITAT SR

o

6 RGEARHIRERN=

WAR T AR 1y 2 2547 B fi D FLME AR T A2 L 3R
FYRNTIUR S SR Z P . N TR REAY SRR it Ji

bl

b B 2E G T IS T E R TR SI1E
RN TR RERY T4 L ), e R ELE a2 E ST R
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PAFME BRSO BURRISE & S B R A TR RS,
MR T A2 5886 . Qu
i V2T g fg — 33 W B RS 5 T DCE-MRI 4504,
K FHVR BE 2% 3] J7 1 %) NAC S RCHE A7 iT4, 3R15 T
AUC E A 0.970 ATIINACR . HERBE~: ) H iR T
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e . R E SR ik FRRIT
R IRRU R AR, ANFETRRA B 5 JL 4%

M7, SRR T iR . ROk, R TT R
KHUE . 2t E R ARG, LAESh T2 R
it R I FH 15 Ak

7 N #

NAC X8y Joy 5 e A 2L B 98 AR TR T
T, WAERH, T FEARMFLME R PR T
. ARLrdiE A AR S X S 50E
bR SEARALSA RN TR RRAHOCSCHR, BFOE T 45 if%
75 2UHE NAC J7 8 i op (i (8L, B %E 1T A (e
SBARPF AR AT, BRI S T AR
JEOLHER X IS B R, BOAR R LG I XA
HA A, {5 DCE-MRI % @ i #1m H, Bh 1
NAC J7 R A 1 8 0 3K, X — 45 SR AE 2 T b
FEHPSE] TRAE, X T4 MRIZE S HE, CESM
BCA T AT HAER A8 . RS I A A B
G, BRI ARG TR RE D
(AT ] S 5 R TR AR, B 28 A B M L B
(OPEYN TR

(£ % k]

[1] BRAY F, LAVERSANNE M, SUNG H, et al. Global
cancer statistics 2022: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185
countries[J]. CA Cancer J Clin, 2024, 74(3): 229-263.
DOI: 10.3322/caac.21834.

[2] NOUNOU M I, ELAMRAWY F, AHMED N, et al.

Breast cancer: conventional diagnosis and treatment



e 528 -

MR R 20254E 4 H, 46 3%

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

modalities and recent patents and technologies[J].
Breast Cancer (Auckl), 2015, 9(Suppl 2): 17-34. DOI:
10.4137/BCBCR.S29420.

HUBER S, WAGNER M, ZUNA 1, et al. Locally
advanced breast carcinoma: evaluation of mammography
in the prediction of residual disease after induction
chemotherapy[J]. Anticancer Res, 2000, 20(1B): 553-
558.

LEE D H, YOON J K, LEE S J, et al. Diagnostic
performance of *F-FDG PET/CT, ultrasonography and
MRI: detection of axillary lymph node metastasis in
breast cancer patients[J]. Nuklearmedizin, 2014, 53(3):
89-94. DOLI: 10.3413/nukmed-0605-13-06.

WANG X, XIE T, LUO J, et al. Radiomics predicts
the prognosis of patients with locally advanced breast
cancer by reflecting the heterogeneity of tumor cells and
the tumor microenvironment|J]. Breast Cancer Res,
2022, 24(1): 20. DOT: 10.1186/s13058-022-01516-0.
ZHU T, HUANG Y H, LI W, et al. Multifactor artificial
intelligence model assists axillary lymph node surgery in
breast cancer after neoadjuvant chemotherapy: multicenter
retrospective cohort study[J]. Int J Surg, 2023, 109(11):
3383-3394. DOI: 10.1097/3S9.0000000000000621.
AZAM R, LIM D, CURPEN B, et al. Correlation of
mammographic microcalcifications with final surgical
pathology after neoadjuvant chemotherapy for breast
cancer[J]. Ann Surg Oncol, 2023, 30(7): 4123-4131.
DOI: 10.1245/s10434-023-13367-w.

KIM Y S, CHANG J M, MOON H G, et al.
Residual mammographic microcalcifications and
enhancing lesions on MRI after neoadjuvant systemic
chemotherapy for locally advanced breast cancer:
correlation with histopathologic residual tumor size[J].
Ann Surg Oncol, 2016, 23(4): 1135-1142. DOTI: 10.1245/
s10434-015-4993-2.

BHIMANI C, MATTA D, ROTH R G, et al. Contrast-
enhanced spectral mammography: technique,
indications, and clinical applications[J]. Acad Radiol,
2017, 24(1): 84-88. DOI: 10.1016/j.acra.2016.08.019.
PATEL B K, LOBBES M I, LEWIN J. Contrast
enhanced spectral mammography: a review[J]. Semin
Ultrasound CT MR, 2018, 39(1): 70-79. DOI: 10.1053/
j-sult.2017.08.005.

PIRES-GONCALVES L, ABREU M H, FERRAO A,
et al. Patient perspectives on repeated contrast-
enhanced mammography and magnetic resonance
during neoadjuvant chemotherapy of breast cancer[J].
Acta Radiol, 2023, 64(5): 1816-1822. DOI: 10.
1177/02841851221144021.

RICHTER V, HATTERMAN V, PREIBSCH H, et al.

Contrast-enhanced spectral mammography in patients

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(22]

with MRI contraindications[J]. Acta Radiol, 2018,
59(7): 798-805. DOI: 10.1177/0284185117735561.
BARRA F R, SOBRINHO A B, BARRA R R, et al.
Contrast-enhanced mammography (CEM) for detecting
residual disease after neoadjuvant chemotherapy: a
comparison with breast magnetic resonance imaging
(MRI)[J]. Biomed Res Int, 2018, 2018: 8531916. DOI:
10.1155/2018/8531916.

ZHANG K, LIN J, LIN F, et al. Radiomics of contrast-
enhanced spectral mammography for prediction
of pathological complete response to neoadjuvant
chemotherapy in breast cancer[J]. J Xray Sci Technol,
2023, 31(4): 669-683. DOI: 10.3233/XST-221349.
METCALFE P, LINEY G P, HOLLOWAY L, et al.
The potential for an enhanced role for MRI in radiation-
therapy treatment planning[J]. Technol Cancer Res
Treat, 2013, 12(5): 429-446. DOI: 10.7785/tcrt.
2012.500342.

PINKER K, HELBICH T H, MORRIS E A. The
potential of multiparametric MRI of the breast[J]. Br
J Radiol, 2017, 90(1069): 20160715. DOI: 10.1259/
bjr.20160715.

GU Y L, PAN S M, REN J, et al. Role of magnetic
resonance imaging in detection of pathologic complete
remission in breast cancer patients treated with
neoadjuvant chemotherapy: a meta-analysis[J]. Clin
Breast Cancer, 2017, 17(4): 245-255. DOI: 10.1016/
j.clbc.2016.12.010.

LOBBES M B, PREVOS R, SMIDT M, et al. The role
of magnetic resonance imaging in assessing residual
disease and pathologic complete response in breast
cancer patients receiving neoadjuvant chemotherapy: a
systematic review[J]. Insights Imaging, 2013, 4(2): 163-
175. DOT: 10.1007/513244-013-0219-y.
MARINOVICH M L, HOUSSAMI N, MACASKILL P,
et al. Meta-analysis of magnetic resonance imaging
in detecting residual breast cancer after neoadjuvant
therapy[J]. J Natl Cancer Inst, 2013, 105(5): 321-333.
DOI: 10.1093/jnci/djs528.

SUDHIR R, KOPPULA VC, RAO T S, et al. Accuracy
of digital mammography, ultrasound and MRI in
predicting the pathological complete response and
residual tumor size of breast cancer after completion of
neoadjuvant chemotherapy[J]. Indian J Cancer, 2022,
59(3): 345-353. DOI: 10.4103/ijc.1JC_795 _19.
KUZMOVA M, CULLINANE C, RUTHERFORD C,
et al. The accuracy of MRI in detecting pathological
complete response following neoadjuvant chemotherapy
in different breast cancer subtypes[J]. Surg Oncol, 2023,
51:102011. DOI: 10.1016/j.suronc.2023.102011.
PARTRIDGE S C, ZHANG Z, NEWITT D C, et al.



PRI AR

2025 4F 4 H, %46 &

° 529 -

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

Diffusion-weighted MRI findings predict pathologic
response in neoadjuvant treatment of breast cancer: the
ACRIN 6698 multicenter trial[J]. Radiology, 2018,
289(3): 618-627. DOI: 10.1148/radiol.2018180273.
SUTTON E J, ONISHI N, FEHR D A, et al. A
machine learning model that classifies breast cancer
pathologic complete response on MRI post-neoadjuvant
chemotherapy[J]. Breast Cancer Res, 2020, 22(1): 57.
DOI: 10.1186/s13058-020-01291-w.

ZHENG G, PENG J, SHU Z, et al. Predicting
pathological complete response to neoadjuvant
chemotherapy in breast cancer patients: use of MRI
radiomics data from three regions with multiple machine
learning algorithms[J]. J Cancer Res Clin Oncol, 2024,
150(3): 147. DOI: 10.1007/s00432-024-05680-y.

LIU Z, L1 Z, QU J, et al. Radiomics of multiparametric
MRI for pretreatment prediction of pathologic complete
response to neoadjuvant chemotherapy in breast cancer:
a multicenter study[J]. Clin Cancer Res, 2019, 25(12):
3538-3547. DOI: 10.1158/1078-0432.ccr-18-3190.
HUANG Y, ZHU T, ZHANG X, et al. Longitudinal
MRI-based fusion novel model predicts pathological
complete response in breast cancer treated with
neoadjuvant chemotherapy: a multicenter, retrospective
study[J]. EClinicalMedicine, 2023, 58: 101899. DOI:
10.1016/j.eclinm.2023.101899.

DICK J E. Stem cell concepts renew cancer research[J].
Blood, 2008, 112(13): 4793-4807. DOI: 10.1182/
blood-2008-08-077941.

HEPPNER G H. Tumor heterogeneity[J]. Cancer Res,
1984, 44(6): 2259-2265.

FIDLER I J, HART I R. Biological diversity in
metastatic neoplasms: origins and implications[J].
Science, 1982, 217(4564): 998-1003. DOI: 10.1126/
science.7112116.

O’CONNOR T P, ROSE C J, WATERTON J C, et al.
Imaging intratumor heterogeneity: role in therapy
response, resistance, and clinical outcome[J]. Clin
Cancer Res, 2015, 21(2): 249-257. DOI: 10.1158/1078-
0432.ccr-14-0990.

SU G H, XIAO Y, YOU C, et al. Radiogenomic-
based multiomic analysis reveals imaging intratumor
heterogeneity phenotypes and therapeutic targets[J].
Sci Adyv, 2023, 9(40): eadf0837. DOI: 10.1126/sciadv.
adf0837.

SHI Z, HUANG X, CHENG Z, et al. MRI-based
quantification of intratumoral heterogeneity for
predicting treatment response to neoadjuvant
chemotherapy in breast cancer[J]. Radiology, 2023,
308(1): €222830. DOI: 10.1148/radiol.222830.

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

FERNANDES J, SANNACHI L, TRAN W T, et al.
Monitoring breast cancer response to neoadjuvant
chemotherapy using ultrasound strain elastography[J].
Transl Oncol, 2019, 12(9): 1177-1184. DOI: 10.1016/
j-tranon.2019.05.004.

YUAN S, SHAO H, NA Z, et al. Value of shear wave
elasticity in predicting the efficacy of neoadjuvant
chemotherapy in different molecular types[J]. Clin
Imaging, 2022, 89: 97-103. DOI: 10.1016/j.clinimag.
2022.06.008.

YU F H, MIAO S M, LI CY, et al. Pretreatment
ultrasound-based deep learning radiomics model for the
early prediction of pathologic response to neoadjuvant
chemotherapy in breast cancer|J]. Eur Radiol, 2023,
33(8): 5634-5644. DOI: 10.1007/s00330-023-09555-7.
LEE H W, LEE H M, CHOI S E, et al. The prognostic
impact of early change in *F-FDG PET SUV after
neoadjuvant chemotherapy in patients with locally
advanced breast cancer[J]. ] Nucl Med, 2016, 57(8):
1183-1188. DOI: 10.2967/jnumed.115.166322.
BULUT G, ATILGAN H I, CINARER G, et al.
Prediction of pathological complete response to
neoadjuvant chemotherapy in locally advanced breast
cancer by using a deep learning model with *F-FDG
PET/CT[J]. PLoS One, 2023, 18(9): €0290543. DOI:
10.1371/journal.pone.0290543.

ROMEO V, D’AIUTO M, FRASCI G, et al.
Simultaneous PET/MRI assessment of response to
cytotoxic and hormone neo-adjuvant chemotherapy
in breast cancer: a preliminary report[J]. Med Oncol,
2017, 34(2): 18. DOI: 10.1007/s12032-016-0876-z.
CHON, IM S A, CHEON G J, et al. Integrated ""F-FDG
PET/MRI in breast cancer: early prediction of response
to neoadjuvant chemotherapy[J]. Eur J Nucl Med Mol
Imaging, 2018, 45(3): 328-339. DOI: 10.1007/s00259-
017-3849-3.

CHOI J H, KIM H A, KIM W, et al. Early prediction of
neoadjuvant chemotherapy response for advanced breast
cancer using PET/MRI image deep learning[J]. Sci Rep,
2020, 10: 21149. DOTI: 10.1038/s41598-020-77875-5.
LECUN Y, BENGIO Y, HINTON G. Deep learning[J].
Nature, 2015, 521(7553): 436-444. DOI: 10.1038/
nature14539.

QU Y H, ZHU H T, CAO K, et al. Prediction of
pathological complete response to neoadjuvant
chemotherapy in breast cancer using a deep learning
(DL) method[J]. Thorac Cancer, 2020, 11(3): 651-658.
DOI: 10.1111/1759-7714.13309.

[AXHE\E] HWL





