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[ Abstract ] Neoadjuvant chemotherapy (NAC) for breast cancer is increasingly used in clinical practice. Standard imaging assess-

ment provides important information for treatment response and is the guarantee of neoadjuvant therapy. This article discussed the
advantages and limitations of assessment modalities including mammography (MG), ultrasound, magnetic resonance imaging (MRI)
and PET/CT, as well as their value in the treatment process, and the research progress of emerging techniques.
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MW, % SRARCETEIT AR LR DD AT i R 1

s O PAHAN Y BURMEA R, IiiHE =
JaEHRYT DI GE B TS

HA L U, HERR BT RO ENACHH 2O
LA ChEZUREH AT £ K IH
(20194FRR) ) BBAEIRI TR HEATRA | FLIR
X552 ( mammography, MG ) M FLJR#E 4R
1% ( magnetic resonance imaging, MRI ) ¥;¢¥,
HAMRUZB IR DAL T, JCHIEX T77 20
WIFL RS L AR B T RINAC
R, PRSI AT T RO T rgfEH
K Ff B CH S,
1 REGERELFEE EHHEAR

ERARFEIEMGHEE A, 558 2 B Al
PEAENA CY7 &8t e i B 2 07 vk o R4 36
[ i 244 ( American College of Radiology,
ACR) [HERE, TEFELRIMG ., M HELES
SMRI—8, ¥NEEYN% 2 . AyF R
BT A MEESIMRI 99, T 7 FIMG
W53 IR 8N T 9, o (B ANFIRYT 45 R s MG
A N I, RPRSE 2 2% (pathologic
complete response, pCR) AJBEMEHE, Alik
80% . X W RE SR 1408 07k S R SE R kL
KANEIE AFE A SO VPG IR B s, I35
ANEBRIAE, — B —FHRRA N . T4k
TIPSR BHEAR, B FLIR T E 55
( digital breast tomosynthesis, DBT ) . XJ 35
WXL HGE ( contrast-enhanced mammography,
CEM) , VIS Y E A AE EEE, h
J'& TR G5 AR 2 BOR W5 IF 15 0T 1l IR R
#rfe.
1.1 MGAREARXHHA

MG KL HER ZR AL, (B2 i T H
M)z, BB R ER 43 B Be ] T PEAG 7 80
FEfATFE . RN, MG TIRITHTL L
HRE (ATILNZ>50% ) B9 kLAl AT 5 5k
B BOERR R, HARWBE S AR Y, E
BRR . O FLIREF AR 0 5 2 PP Al A
HORBSE BB B0 AL PG HERA 22
30%; @ MELLRBIZHL . AR E; O AL
BRI KR DL RO S T A s @ Toik

TEA B EEG L, & 2T RNACKH
ARSI, RABpCR., 75 12 P g ol i o7 Jd
FRAFIITE I WA GHE ), M — S T IBYT s
5% BA A5 A 38 5 DTS A iR R AL, S T
pCRAGIERATE

D BT X kv ] A P-4t 32 Ji AR 3508 2 B 1)
S AT RN LT AR TR p CR AL 167 IR
FRER AL N BE L TFMG . B, (BT
JRMRI'® . DBTIFAGfE S 352007 5 kb 2F
Hefb . RICEARALIZ M, H B kR A AR
14 I, ACRIENACTFRCITAS 7 v
WDBTAUH T Xt H L kA PEAG >

CEMII 4P 3k % 5 I H TN ACYT RFAl
5MGH L, CEMEAE S REE .. FH
& BPETE (negative predictive value,
NPV ) 5FHM#M{E ( positive predictive value,
PPV ) , VAL B Ies O/ 5 0 B2 A A e DL
() B R R /N LA B B AR e [ M R &R
%% (intraclass correlation coefficient, ICC) :
0.76~0.92 vs 0.49~0.60 | 5 ELE 2 [i]—
(0.94 vs 0.88) "°) . CEMZEWIMYT RN A
RO, BT A 80 RAEE . R
JEN40% . 91%, TllpCRIYRME . F 5
JER100% . 83%, HFLAEMRIAH{;, CEM#H
A e o S B R SR A B TNV
() FRAR 245 2% )7 s . CEM [R] I5F E 1% Ui i Hb [X.
IACIT AR S oA (45746 ) , HBA
22 H N AR F AR YT TR E R Al R UE T R
(33% ) 10 WFSE SR TR R B9 97 I
CEM 5MRIM A K/ N—BE AR R, 1
BARBNIRTTRT . RIS R4S R A T
SR N —FMES H80.96 . 0.94, 0.76, HIg%
5yt B B O ARAG
12 REREAALFTHAR

P KA BERS I R T 2 ik, A
BRI, 550 R 22 ARG A T AL A e R/ N 9
PR, TR RE S i ULER LI i 3 B R B R af
TS ARSI Ak, PEAT TR HEf 5
MG, XFpCRAUNPVELE . R KA ) 7 —
PESAAE T X BT R LGS A, AF9E BRNAC)
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P X i e A L DA ) R AR S R S B e T L
BEMRISPET/CT, JAJ7 5 s ik L 45K &2 E w7
M TE SRR B S pCR. SE IR 75 1EAh
JrRERPER R BN E . © Z8/EH R
K @ MELLHERHLITAL Z ol . Z AR
@ Xt AR AL A o IR 45 kLA AE B
f%; @ FkIRTT G A 4efb S55R B S %0 .

Bl R AR AT &, R e g
R S ST R R BB DO B ek Y
I A i G AR [R) 7 T B = SO EA 11 R
WS SR, WERPRIH SO TR A . 5T
SRR AT R SR T A RO, IkE
Pk g O pCRA S 3 0 T e e .
SR AR RS R T R U300 e e s 5 174 725 f e v
Wb X MBI A A ST, RIS S5
RIRT3% . 86%, TEIRTT S5 2 JH A R A A
BEREAG, TOMAE AR 25 55 oG4
P AR S AE TR pCR Oy T WA — & I
1300 X5 EC R 7 B 1) 38 53 1 A% 5 MIRT Y X EE A
R, R kRO 2 R R R A R R B S H R
bR EAR RS B EU p CRIY BE T 12
I FMRI [ fiZk F i fE (area under curve,
AUC) #50.92 vs 0.96] "' NACIHIFIEA
M 9 A AU BT AR A R, SRR, A
O R BE % B DR Al IR 9 I AR Ak
DA K P9 15 00 P AR O AL, MR R T R AL
P, SMRIUMA o 76 PFAk 5% 8 A K/ 5
s PR A T LA R A e, HES T
MRI (r=0.75 vs 0.42) , 7EFIpCRAT5MRI
Mg e
2 FLERMRI

FUREMREZIEAENACYF 8 A U . R %
IR R vk, A 2PN e bR AR Z R
HE R, X2t . SRR AR R
w, SEGAR T IEA L B A R BR
TIIEZ2E LIS, FLIRMRLASIA ZFH
T E S N0 STLB U (|1 A K Y =1 o 5 NI
1. At HER AL R AR A, LR E
B AH5EMRI ( dynamic contrast-enhanced MRI,
DCE-MRI) . #8484 ( diffusion-weighted

imaging, DWI) | #EERISZ ( perfusion-weighted
imaging, PWI) | PRI IE ( magnetic
resonance spectroscopy, MRS ) ZEmfRHEA
2.1 BT A

PEAGIT 205 PO 7 N2 . PF AL R A ik 2
pCR; ARikpCRA AL EE B AEE . e T 2L
MRIFIMpCRAVZLRE, SCHRHGE A —BUH 5 R
ANEEIUA S A ST R H R R R T5%,
FESIE67%, PPV R48%, NPV H87%, HEHH
69% "7 BRI, A AESE A MR P
SRR AR TR . PALEER R IR AR B
B g A A S A DA G, R BAYE R S A
Aefk . R LR SEAHOC

2 PRI 56 £ R FLIEMRIXI NACSS
VEAL 5% R e -5 S s R 27 R A JIT DL g K/ NAF
BRI — 2500, 201948 3% %R Je LR
JiE 2> (San Antonio Breast Cancer Symposium,
SABCS ) i 1 4354 AHRISS R Bl RIS, )
AR ZE IR BB I 15 5 58 2 58 (radiologic
complete remission, rCR ) [ & 1T EL 25 Hi Bl
% K: ( vacuum-assisted biopsy, VAB) #7505
£ K (core-needle biopsy, CNB) , BlJ51T
FAR, HIW AR = A pCRIGUER Z, DLIR
W RENS I 1 AR 225 T N R EE R AR TR
FRASFIWIpCR, &AM h T AR5 g B 22 A A 245
o B E R AR K24 K IWRESPONDERIA
At AZH398M A, AP AN B, VABRYR
FIvERN17.8%, (Hit—Dor kB, Wik
85 5VABY A UL B w kLT, R B mT
2 6.2% ") . H523HF5E Jy 2 [E MD % 1 75 9
iE L2 Sk B 2 DB b, IR A 1661 i
=, BOAHEFEN18.7%, HAETH ST, K2
Sy 1 ER B ki AN A B, AR
GNACUU M ARHER i BB 7640 (AR5 42
INEREA IR <2 em. ®EETE S T RAIVAB.
WAL=k ), WEBITE R ER3.2% 0,
W3 R L E VL2 R F oy 1
I RILNRG BR 005, AR (£
fEMRI, US. MG ) k#8421 rCRAVE
B HEZ R T7.5%, REEHR50.0%, 3SR RA
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TR BRI B . HATik 2%
ZHMICRAIRIE AL T 1676 E, 25F B
BEMRIPEAL A rCRAHE kL H A 59%3i5 #pCR,
i ZEVEAl A 5% B s kA7 28 % 52 B I A ]
TpCR, NPVEPPVHRA+AMEms ' . Bkt
H e B 0 5, 38 i SR WU p CR i JC 7
REIG R T, (ETE A B RAR A A O vk v
MRS SR S PFAR 4% B4 i Jeg R0 330 p C R % 1 4 1)
ik

2.2 FmIT AL

FLARMRILE Z2 A5 P % UE B BE A% 100 322 39
J7 . ACRIN 6657155 7 b e (A FR g i 4 e
K AR T L T A F pCRANTE & KA A 22
XFNACKHEATRILTF AR EE,, RETMRIF &
A B b B iR A5 A7 AE AF R AR R 0 SR A R KL
o RUFTrCRIFABEE 2R FE HIEMpCR,
{2 R O 7 80 AT A AR R AR AT
WF5E B /RNACIH REUS A R rCRIG B E 3 LE K
AAERIN R & THErCRAE; AR [FRF A 2] rCR
5pCR, WBELE RAEARES BAEFRINT
HofzH 7L FLBRMRIBIAE S 5 F AR Y14 AH
5, IRITRIRI R FARXHE WA e . B fE
TR IRIT R AR O IR 46 X 3 MIE S
NACJG FARYIG IS AR R . X3
BEMRIF 532 f5% 4k ( background parenchymal
enhancement, BPE) 5T 75, BPEENACITY
PR BB, BPEMAS (L5 g I/ N AE Ak AH
L REE FL P pCR, 4527 2 f5 BPER AS Ak Tl
pCRIJAUCHO.71, FTF g F/ NS A 1) die A
] 42
23 A&

S IR AN [ T B i S TR A v A R
FEVPAL Y7 R0 B 7853 2% X S N 2R . (D b 43
T EY . bR o T B A AR B kL T
pCRIEMf R A SCHERZ I R R . AN [R50 A 7L A
S MR 5% BA 0 b VR AR Ry . = BATE >
NF KA F3Z4K-2 (human epidermal growth
factor receptor 2, HER2 ) i 3iA %I > Luminal B
71> Luminal A% "2**" | LuminalZ8 s WAk
fARAS 252 TR pCRGPPV SNPVTE = [I1EF,

Izﬁ [23]

JIR S A e, HER24d 26 1k RIS I (U PPV
IR T = BAPEFLRR I o BEAh, FLARMRINS 4% 4
B R LR T A R R 0L @ Sk
LINITIERS . FELEMRIE G0 PEAY 5% B8 9 b /)N
HE R 22 A G2 E R L, RMANZE
AP . Rk E B bR AL R R =, T
VRIS AR I P AL B R R AL L ® kbR
B kIR 4 7EFLIRMRI L ] S 800 25
B, IR RIGTT G R MO MR 46 ek
TEAS 0 2R e, DR AR 45 1 A R BRI
@ Z5WVEF . PUILAE A i 25 4 2 ik 1l Jiek o it 4%
WD, HIRSE, ZEMRI kTR AR RS
WS EOH TR A . T — S 1 A R A P
sk T 20 14 AR VB T 0 25 4 ) 2 5 | RS 2 2 R
AR, SFEORRCERRE FF, TRk
MRS . & 5 5smil. 838 A0 7 Som Ak 55 %
S IEE A Z BN, XTPEAG R A 3R
2, © FLIE S NIEAIE (ductal carcinoma in
situ, DCIS ) MIFFAE : FBRERG AR 3 I B PRAl 2R
Xt pCRAYE A TSR], H i P96 B 4 Bhin
7 B BRAF AN B R HMller-Payne (MP) &
4t, pCRAVFDCISIEFE, TMDCISTEMRI 3R H
S BRI I ISk TR IR rCR, DA
SZMEMRIX pCRAYPEAL RE
2.4 IR

I BEMRIBENS 76 IR T 25 K A AR Ak 2 i UL
L F B DI e LA Koy F 2T R ARE, IF AT
fli 5 H FUMRTEE S L1, 9 X602 1A 19 I 9 A= A7
RHBALERAINEN . © DCE-MRI# i —
ROV ACTE AR R MR L 2 E T . iy A R 3 o
PE RO B R L A P AMA TR B I B .
FENACIH 124511, 187 A R0 A K (E R
fiIX, ELRRACE B AR, B AR
B @ DWIZENACHT RLIEAS o Ry i )
2, TEARST IR S R R 3 28 AR AR Ak 2 i RD
REXTIT RCAE B W, Ahy7 A 208 RULY B R 5
(apparent diffusion coefficient, ADC ) {E 40
TR . MetaZr B4l 2R i /R DW I 7%
SR R AR S 3 I 93% FN82% . 22l
I RIAEEACRIN 6698 ( AZH242f 5% ) iR
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JP IR ADCAEAL 43 b ( AADC) Tl pCRAYRE
J1, H55RH A ADC R B4 B G 43 BT BEAS
B pCRAYAE ST (AUC=0.72) "' @ fk
ZWNATH T2 3 (intravoxel incoherent motion,
IVIM ) #ERUE—Fh Zo(EY BB, v] [ i Uigg
LU R S KT s B, FEEEAR G
P E R BUDAE B AD CE AE K2 W PN 3R 5 HORITE v
5 00 T B L, FEdT AR R R R A ok
BB FpCR . WFFT 78 1R Y7 B IR 14 DAE 5
HEEUE . IRIT 2B E DI S5 AE LU AR A A
AD5 AffEpCRY5AEpCRA Z ] % S A 4t
2R E L, ADXTpCRTIMAE 1 ( AUC
%_092) [33-34] .
3 PET/CT

PET/CTAENACYT AL A —E B M (H.,
LG PPARNER AL R | e
WA, A T71%~94% . 66%~89% . 75%,
ALUCTMRI 5 0] il 3 5 20 A )4 S o s
B (66%~93%) , HMEAE TGS F-FDG
PEERE IR IE KR MR g B s, A
Bl T4 75 1 R R FH T P 9k L0 45 % A 2 A i
Hs R e R (147 s ) BIEEXTpCR
PR ) B T A BRAZS R,
IR /N R 5 D CTS B A5 B2 B 1 vt
SR ARAL, JOf B TR SR RS, TR
B, MELME N TEAENACTF R 3 MG A 78

FDG PET/CT: Al % H TIFAENACYT
M BBz —, HARENREE, R
o8 HA Bh PR 0 v AT RN, K T
FEE AR UEAL B EUE ( standardized uptake value,
SUV ) 1H FFE45%/E R EME, 697 TCR VNPV
2590% ' . BA WS Bos AT HER 23T kR T,
i3, NAC/E 28R RKSUV (SUV,,, ) &
AT R B e bR T . FDG PET/CTHI B A,
FET25 B HERA R, X/NF1 emfy 5% R PR 2
BB B PESE R, 0 — 2l g e S g ) 2 A B
Pk o NIR] 3 S0 2Y ) E XTF DG $8 U AE — o
258, BRI SE LR X e R, R
AN R IR, PR A 1O I i Pk /N
S YT ROTEAR

5T B 135 K B A Meta 4 T LS T MRIAN
FDG PET/CTZETMINACYF A7 I PERE, 45
i 7R MRIFY R AR FVRE S5 70 512 88% . 55%,
FDG PET/CTHN71%. 77%. [GIiF % PG A i) 25
X 3 A MR P EAEAE—E I RZ IR, FENACHA
[, FDG PET/CTHZWiH: 5 = TMRI (69%
vs 42% ) , MFEST R SERLE , MRIZ G 3
(88% vs 57%) , %45 ARHE/RMRIGENS B 4T M i
6T fa 5% B8 g g, 1MFDG PET/CTWIA]
DA M A i B0 e 4 B .
4 FH{AF

SR ZH 38 1 %43 A G R R EOR B
SEREE, L AREHIE S AR R
) ) S Sk S B L SR IAE S T RS Ul2E S
NACITRUH B T R E WS, IESE 18 4 2 hE
i DA 3 BRGS0 AR S AR G A %) v A 2 AN T
MIRLRE . MRISZAG L A b o B AR
W ST F5) T2WI, DWI, DCE-MRI, #
BT K POAS HRUO A ST A5 SR R, IRIT R
BeAT2WI. DWISDCE-MRI 3Fh #5551 () £
FHIMR IS AL 5 2 5 A5 R o ELAT e A T
pCRAES] (AUC=0.79) ; A AINT L 2K 52 A B
PE/HER2[PE . HER2:d Fik . = FHPEZL e 3
ST ) HHLIE A p CR 4 T A 7 46 DU AN HoLs
() BA B v 4 B0 e B 5 R T B AR S P A
FIE Nk ST B4 I AR o B XU PR 36 T e B A A8 HL A
B miEe 1 (AUC=0.86) "', H1TiHisH
TNIRYT BT SR [ MRIZ AR AR AR T = B4
SHER2ITEH A pCRA M AL H 2 . YAI7 Rl
DCE-MRUXS e 45 I Jed S0 2L 8000 4 24 0 B 45
B, NSRS RIE B A I, DA
55U 4 RE RS MERR L U pCR ( AUC=0.78 .
0.74) , WG ZRRAE S 0 W RVFEIE REAZ 1 —
AR TIAE S, SEPEEERTCE; EpCR
IR AR e o R (T op v A S 1 € 20 N i e
g BSR4 L MIRIZH 25 X6 SR 7 R PRIk
SEMATIE AR BN, IR IT R B R L A i A 2
FRIE I pCRAAUCH5340.82,  [] - BEAS T
TR R TRAEAERE R (AUC=0.72) 7,
HF 5PET/CTH G 41~ B A B K 58 1
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G AR PG FLIRIE BT B AL 7 Hh R A 18 A5 3

J1, RIS A5 0 R —SEPET R 75 5214
L 2E AR AE RE RS L N pCRIBTE Y T Y - 1407
SRR R 2H 27y T ARG 2 B el (A
I RIS A FrE— 2P H0IA . T LIRS 3R
K NAF5 5 Tl A A 2, AR 4 5 R
(0 R B 5 SRR ATV S, LA ZH AR 1Y
AEJE H REMELL AR R S5 AR AP 4R — 2L
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5 ERMtERSTMbIRE

201 74F ACRAGAR 1 W L AR 8 N A CYT 3R
ARSI R E VTR M, 18 AR I AR DL 23
SANJTH, BARIRITRIEL L BT SIRIT A
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EA (ELMEARIT) o IR EE R R 2L
(o A 597 RTAR BT R S LT 4 M )
W TMG. DBT. #/. MRISPET/CTHY R M
f, IR T IR ROHERESN . MRARTE R
XTELER N R R AL IEAS . TCIRRIRIT T, 2
R EAITAS RS, MRIJE RS 545 i
e ARG 7, T R A Tk L 43 ) DA U 328
PR

B INAY T RV AR VA B AT = 48—
EE0 I G i i P = b e NP eV A g
WUIMG L% B . S A ER A MR 58 4k
FERE AR Ak, DL R i 1R 4 0 ok 34 b v
BT A AL . H R PR A i 0 PEAR A5 HEAT
K H AR RO AR ( Response Evaluation
Criteria in Solid Tumors, RECIST) 1.1, %R
RECISIT 1 IFRE(CEEAR i i) 27 B SRR P RL
1O 2L IR I W Al BT RO R AR, ]
H HTATS AR AT 16 ma SbR 1 94 A0 a0 2 R AR
SRR A IR AR AR, A2 5
¥ . FDG PET/CTIFAL YRR F MU AE IR 7 1F
53204 ( European Organization for Research and
Treatment of Cancer, EORTC ) #nifE HIPET LA
B P R dE ( PET Residual Disease in Solid
Tumor, PREDIST) #5ifE, 433l ASUVIEZEfL
25% ., JEAREAREEEIUE (SUV of lean body,
SUL ) MJUEME ( SUL . ) ZE130% Al A S pFAk
JPRL,  RORATN A M i Tl R

[ %
[1]

(2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

% X Bt

o LR T A BRI L R b R SRR A DR Y
LI (20194EM) [T ] . PEEEARE, 2019, 29(5):
390-400.

EXPERT PANEL ON BREAST IMAGING, SLANETZ P J, MOY
L, et al. ACR appropriateness criteria® monitoring response to
neoadjuvant systemic therapy for breast cancer [ J ] . J Am Coll
Radiol, 2017, 14(118): S462-S475.

KEUNE J D, JEFFE D B, SCHOOTMAN M, et al. Accuracy
of ultrasonography and mammography in predicting pathologic
response after neoadjuvant chemotherapy for breast cancer [ J | .
Am J Surg, 2010, 199(4): 477-484.

HUBER S, WAGNER M, MEDL M, et al. Locally advanced
breast carcinoma: evaluation of mammography in the prediction
of residual disease after induction chemotherapy [7].
Anticancer Res, 2000, 20(1B): 553-558.

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.
BRANDT K R, CRAIG D A, HOSKINS T L, et al. Can
digital breast tomosynthesis replace conventional diagnostic
mammography views for screening recalls without calcifications?
A comparison study in a simulated clinical setting [ ] ] . AJR
Am J Roentgenol, 2013, 200(2): 291-298.

GENNARO G, HENDRICK R E, TOLEDANO A, et al.
Combination of one-view digital breast tomosynthesis with one-
view digital mammography versus standard two-view digital
mammography: per lesion analysis [ J | . Eur Radiol, 2013,
23(8): 2087-2094.

PARK J, CHAE E Y, CHA J H, et al. Comparison of
mammography, digital breast tomosynthesis, automated breast
ultrasound, magnetic resonance imaging in evaluation of residual
tumor after neoadjuvant chemotherapy [J] . EurJ Radiol,
2018, 108: 261-268.

BARRA F R, DE SOUZA F F, CAMELO R E I A, et al.
Accuracy of contrast-enhanced spectral mammography for
estimating residual tumor size after neoadjuvant chemotherapy
in patients with breast cancer: a feasibility study [ J | . Radiol
Bras, 2017, 50(4): 224-230.

ELSAID N A E. Role of contrast enhanced spectral
mammography in predicting pathological response of locally
advanced breast cancer post neo-adjuvant chemotherapy [J1.
Egypt J Radiol Nucl Med, 2017, 48(2): 519-527.

IOTTI V, RAVAIOLI S, VACONDIO R, et al. Contrast-
enhanced spectral mammography in neoadjuvant chemotherapy
monitoring: a comparison with breast magnetic resonance
imaging [ J | . Breast Cancer Res, 2017, 19(1): 106.

PATEL B K, HILAL T, COVINGTON M, et al. Contrast-
enhanced spectral mammography is comparable to MRI in the

assessment of residual breast cancer following neoadjuvant



(R BBRE) 2020452055521

71

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

systemic therapy [ J | . Ann Surg Oncol, 2018, 25(5): 1350-
1356.

JING H, CHENG W, LI Z Y, et al. Early evaluation of relative
changes in tumor stiffness by shear wave elastography predicts
the response to neoadjuvant chemotherapy in patients with
breast cancer [ J ] . J Ultrasound Med, 2016, 35(8): 1619-1627.
EVANS A, WHELEHAN P, THOMPSON A, et al. Identification
of pathological complete response after neoadjuvant
chemotherapy for breast cancer: comparison of greyscale
ultrasound, shear wave elastography, and MRI [J].Clin
Radiol, 2018, 73(10): 910.1-910.e6.

CAO X, XUE J, ZHAO B, et al. Potential application value of
contrast-enhanced ultrasound in neoadjuvant chemotherapy of
breast cancer [ J | . Ultrasound Med Biol, 2012, 38(12): 2065
2071.

LEE S C, GRANT E, SHETH P, et al. Accuracy of contrast-
enhanced ultrasound compared with magnetic resonance
imaging in assessing the tumor response after neoadjuvant
chemotherapy for breast cancer [J1 .7 Ultrasound Med, 2017,
36(5): 901-911.

GAMPENRIEDER S P, PEER A, WEISMANN C, et al.
Radiologic complete response (rCR) in contrast-enhanced
magnetic resonance imaging (CE-MRI) after neoadjuvant
chemotherapy for early breast cancer predicts recurrence-free
survival but not pathologic complete response (pCR) [J ] .
Breast Cancer Res, 2019, 21(1): 19.

HEIL J, PFOB A, SINN P H, et al. Diagnosing residual
disease and pathologic complete response after neoadjuvant
chemotherapy in breast cancer patients by image-guided
vacuum-assisted breast biopsy: results of a prospective
multicenter trial [ R ] . San Antonio: San Antonio Breast Cancer
Symposium, 2019.

TASOULIS K M, LEE H, YANG W, et al. Accuracy of post-
neoadjuvant chemotherapy image-guided breast biopsy to
predict the presence of residual cancer: a multi-institutional
pooled analysis [R] . San Antonio: San Antonio Breast Cancer
Symposium, 2019.

BASIK M, CECCHINI S R, DE LOS SANTOS J F, et al. Primary
analysis of NRG-BR005, a phase Il trial assessing accuracy of
tumor bed biopsies in predicting pathologic complete response
(pCR) in patients with clinical/radiological complete response
after neoadjuvant chemotherapy (NCT) to explore the feasibility
of breast-conserving treatment without surgery [ R ] . San
Antonio: San Antonio Breast Cancer Symposium, 2019.
VRANCKEN P M, VAN LOEVEZIJN A, VAN DER NOORDAA
M E M, et al. Towards omitting breast surgery in patients with
a pathologic complete response after neoadjuvant systemic
treatment: interim analysis of the MICRA trial (Minimally
Invasive Complete Response Assessment) [R] . San Antonio:
San Antonio Breast Cancer Symposium, 2019.

HYLTON N M, BLUME J D, BERNREUTER W K, et al.

Locally advanced breast cancer: MR imaging for prediction of

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

response to neoadjuvant chemotherapy-results from ACRIN
6657/1-SPY TRIAL [ J ] . Radiology, 2012, 263(3): 663-672.
FUKADA 1, ARAKI K, KOBAYASHI K, et al. Pattern of tumor
shrinkage during neoadjuvant chemotherapy is associated
with prognosis in low-grade luminal early breast cancer [ J ] .
Radiology, 2018, 286(1): 49-57.

YOU C, GU Y, PENG W, et al. Decreased background
parenchymal enhancement of the contralateral breast after two
cycles of neoadjuvant chemotherapy is associated with tumor
response in HER2-positive breast cancer [J] . Acta Radiol,
2018, 59(7): 806-812.

YOU C, PENG W, ZHI W, et al. Association between
background parenchymal enhancement and pathologic complete
remission throughout the neoadjuvant chemotherapy in breast
cancer patients [ J] . Transl Oncol, 2017, 10(5): 786-792.
BOUZON A, IGLESIAS A, ACEA B, et al. Evaluation of MRI
accuracy after primary systemic therapy in breast cancer
patients considering tumor biology: optimizing the surgical
planning [ J ] . Radiol Oncol, 2019, 53(2): 171-177.

BOUZON A, ACEA B, SOLER R, et al. Diagnostic accuracy
of MRI to evaluate tumour response and residual tumour size
after neoadjuvant chemotherapy in breast cancer patients [ J | .
Radiol Oncol, 2016, 50(1): 73-79.

KAISE H, SHIMIZU F, AKAZAWA K, et al. Prediction of
pathological response to neoadjuvant chemotherapy in breast
cancer patients by imaging [ J ] . J Surg Res, 2018, 225: 175-
180.

KO E S, HAN B K, KIM R B, et al. Analysis of factors that
influence the accuracy of magnetic resonance imaging for
predicting response after neoadjuvant chemotherapy in locally
advanced breast cancer [ J ] . Ann Surg Oncol, 2013, 20(8):
2562-2568.

PADHANI A R, HAYES C, ASSERSOHN L, et al. Prediction
of clinicopathologic response of breast cancer to primary
chemotherapy at contrast-enhanced MR imaging: initial clinical
results [ J ] . Radiology, 2006, 239(2): 361-374.

LI S P, MAKRIS A, BERESFORD M J, et al. Use of dynamic
contrast-enhanced MR imaging to predict survival in
patients with primary breast cancer undergoing neoadjuvant
chemotherapy [ J ] . Radiology, 2011, 260(1): 68-78.
PARTRIDGE S C, ZHANG Z, NEWITT D C, et al. 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.

CHE S, ZHAO X, OU Y, et al. Role of the Intravoxel incoherent
motion diffusion weighted imaging in the pre-treatment
prediction and early response monitoring to neoadjuvant
chemotherapy in locally advanced breast cancer [J] . Medicine
(Baltimore), 2016, 95(4): 2420.

XU Q, XU Y, SUN H, et al. Quantitative intravoxel incoherent
motion parameters derived from whole-tumor volume for

assessing pathological complete response to neoadjuvant



72

oo, A

AR EEAE VAL FLUE TR B A7 b SO 1 5 T

[35]

[36]

[37]

[38]

[39]

[40]

[41]

chemotherapy in locally advanced rectal cancer [71.71 Magn
Reson Imaging, 2018, 8(1): 248-258.

DIALANI 'V, CHADASHVILI T, SLANETZ P J. Role of imaging
in neoadjuvant therapy for breast cancer [ J ] . Ann Surg Oncol,
2015, 22(5): 1416-1424.

GARCIA VICENTE A M, SORIANO CASTREJON A, LEON
MARTIN A, et al. Early and delayed prediction of axillary
lymph node neoadjuvant response by "F-FDG PET/CT in
patients with locally advanced breast cancer [J7.Eur]J Nucl
Med Mol Imaging, 2014, 41(7): 1309-1318.

KOOLEN B B, VALDES OLMOS R A, WESSELING J, et al.
Early assessment of axillary response with "“F-FDG PET/CT
during neoadjuvant chemotherapy in stage I -1l breast cancer:
implications for surgical management of the axilla [ J ] . Ann
Surg Oncol, 2013, 20(7): 2227-2235.

BERRIOLO-RIEDINGER A, TOUZERY C, RIEDINGER ] M,
et al. "F-FDG PET predicts complete pathological response of
breast cancer to neoadjuvant chemotherapy [J]. EurJ Nuel
Med Mol Imaging, 2007, 34(12): 1915-1924.
SCHWARZ-DOSE J, UNTCH M, TILING R, et al. Monitoring
primary systemic therapy of large and locally advanced breast
cancer by using sequential positron emission tomography
imaging with [ 18F] fluorodeoxyglucose [J] .7 Clin Oncol,
2009, 27(4): 535-541.

GROHEUX D, GIACCHETTI S, MORETTI J L, et al.
Correlation of high "*F-FDG uptake to clinical, pathological and
biological prognostic factors in breast cancer [ J | . Eur J Nucl
Med Mol Imaging, 2011, 38(3): 426-435.

SHEIKHBAHAEIL S, TRAHAN T J, XIAO J, et al. FDG-PET/CT

[42]

[43]

[44]

[45]

[46]

and MRI for evaluation of pathologic response to neoadjuvant
chemotherapy in patients with breast cancer: a Meta-analysis of
diagnostic accuracy studies [ J ] . Oncologist, 2016, 21(8): 931-
939.
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.
CAIN E H, SAHA A, HAROWICZ M R, et al. Multivariate
machine learning models for prediction of pathologic response
to neoadjuvant therapy in breast cancer using MRI features: a
study using an independent validation set [J] . Breast Cancer
Res Treat, 2019, 173(2): 455-463.
BRAMAN N M, ETESAMI M, PRASANNA P, et al. Intratumoral
and peritumoral radiomics for the pretreatment prediction of
pathological complete response to neoadjuvant chemotherapy
based on breast DCE-MRI [ ] ] . Breast Cancer Res, 2017,
19(1): 57.
DRUKKER K, EDWARDS A, DOYLE C, et al. Breast MRI
radiomics for the pretreatment prediction of response to
neoadjuvant chemotherapy in node-positive breast cancer
patients [ J | . J Med Imaging (Bellingham), 2019, 6(3): 034502.
ANTUNOVIC L, DE SANCTIS R, COZZI L, et al. PET/CT
radiomics in breast cancer: promising tool for prediction of
pathological response to neoadjuvant chemotherapy [J].Eur]
Nucl Med Mol Imaging, 2019, 46(7): 1468—1477.

(ki HB: 2020-01-31 & IIH . 2020-02-13)



