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ABSTRACT

Objective to investigate characteristic features of magnetic resonance imaging (MRI) among human epidermal
growth factor receptor-2 (HER2)-positive, HER2-low positive, and HER2-negative invasive breast cancers (BCs).
Methods \We retrospectively reviewed 95 cases who pathologically diagnosed with invasive breast cancer
between January 2020 and December 2021.Preoperative imaging were reviewed and the association between
the clinicopathologic and imaging features were evaluated according to the HER2 subgrous. Results HER2
positive BC accounted for 36.8%(35/95), HER2-low positive BC 45.3%(43/95), HER2-negative BC 17.9%(17/95).
tumor size , adjacent blood vessels and lymph node metastasis rate were statistically different among HER
2subgrous(P=0.030,0.013,0.036).however, there were no significance differences in the post-enhanced
morphology, margins, internal enhancement features, time-signal intensity curve (TIC). Condlusion The most
important factors that determine anti-HER?2 targeted treatment were HER2 positive and HER2 low positive BCs.
some of morphologic findings of preoperative MRI are associated with HER2 subgrous, these results may lead
to better identification of target populations who might benefit from HER2-targeted therapeutics.
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MILBRE S ALARRRL5-20%, ZUBERALXRFEKAFZE2(human epidermal
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[MHER2ET B IR {BE 254 (antibody-drug conjugates, ADCs)ayrrsikz"" X#E
REEHEG60%-T0%BE R LM EAHER2AY hiRiE, RIS EFEHER2RIARY
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1.1 ARNEKREESZE B S FER2020E18E20215 128812 2B
FEERESBH, MAIRE: BERFIYTMREE;WATFARFRIERILLZHER
IR, B BN R EANNFISHE R, HRiNE: BEMRAETETARERLTIE
HEXABEFIECRFARE, RS RKRERE R,

1.2 REIMRAH# FFE%E GE AFK Discovery MR750w 3.0T BB SHiHIRIGE, &
FASEEILRE AR ABIENIZRAR., RENEEMEMI, WNIARBRAEET
IIREE AR, EMABIIE=MEAU(E. B, R)EMEE, 23T NAMATWI
T WIBSBAINGIF 543, AESHURE: WMATWI: TR: 6.07Tms, TE2.46ms, BE
1.6mm, ZiE#0.32mm, MEF 360X360, FEFFE448X380, NEX: 1, HAIT2RERAHN
#]: TR: 4509ms, TE86ms, BE: 5.0mm, /Z[EFE: 0.75mm, FOV:340X340,
5EPE: 320%X224, NEX:1o FARMUTAERAIIEI: TR: 3300ms, TE: 70ms, BE:
4.0ms, BEIEE: 0.8mm, FOV: 340X340, %EPE: 256X230, NEX:4, DWIFEF: &
OBk BHEEIESE-EPIFFS, TR4922ms, TE71.8ms, %EfF 128X 130, FOV36X36,
BE5mm, BiEiEl.0mm, NEX8%, b{EHEX0. lOOOs/mmzo DCE-MRI &#1: TR8.1
ms, TE2.3ms, FOV 350mmX350mm, EE2.0mm, FEEOmm, XE1YHE
&, EEFBENTLEFIELINERE, SHEFSER 0.1mmd/kg, TR 2.0mL/s.
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RETX, HEXMIERIRARAEEREA/NHIROIERXT
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¥, BR2013FEEKFF=(American college of radiology,
ACR) 3 R & & 1R & M B & 4 (Breast imaging reporting
and data system, BI-RADS)DEiTE, BB SFHEN R
BIGRIMLIHE, HUESAHAEENHIMKIE, SMAED
HIEERB DN, BINERAERELER.
14 ABBRERREAN LREREBARF LR, HE.
BE&EBER. HER2EZANRFISHE R MHEBR SRS,
1.4.1 HER2GEBAR U F 0 MANFATESR >10%89 = HEAk
2R, T, HINMERRE, HC 3+(FAM); >10%89ZHE
BEHARZMB-REREN, TEARBERE, H<10%KZIDE
M IMBMTENARERE, IHC 2+(FHE), FH—TR
UZaHM(FISH) ; >10%RZAEAREN A TEN, HENHA
FREELE, 1+(FAM); TRER<10%HRDRMAMEMRTE
B9, MESSHAMRERE, 0(FAM).
1.4.2 HER2XUR TR LR (17 3310 WH)847# HER2/CEPLTLLME
<2.08Y, FIJHER2ERIENEL/MM<4.0, FAM; FHHER2E
EE /4 >4.08<6.0, BINERITHEL20M4M, RBIE
PMRERBERESHIRHER2RT; FIHHER2EREE N/ A8
>6.0, BIUEIMITEHAMN, EEREFTE, AR,

HER2/CEP1TLL{E>2.0, FHHER2EREHE M #k/40/8<4.0,
BIGEINIHRARE, BERERATE, MAKEY; >4.0, %,
1.4.3 HER2 AR AL A I iz

HER2BAM4E : IHC 3+ ; IHC 2+, FISH +;

HER2{EZRIALH: IHC 2+, FISH-; IHC 1+

HER2[AM4H: IHCO
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1.5 itF A% MASPSS 17.040H I #THIERE, HEE
BRB(x )RR, HEHERDN(%)RT, SHZEMRIERA
4R Pearson x 1L, ELMTEAIESHIRK, P<0.055
ERBRUTFERN
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2.1 MA—RIREKREE SALANARKHIRSH, ALK
BE, FW¥HN31-79%, PI$K49.72x11.12%, WAHlA
WMIRE, F8=>40%(75.8%, 72/95), F#<40%
(24.2%, 23/95)s BIRFIPA/N3.17£2.29cm, FiDMHILAR
7 (JE45 % AL)55.8%(53/95), M ABREAHSERME
36.8%(35/95), HET7.4%(7/95; ¥&mE16l, 200/ \HiE4
B, ZEMERILSOREL, SR REH ZIRCRE 1),
2.2 HER2A B ERRRAITANIRKS HEBHE XY HER2F
MEFLBRE36.8%(35/95), HER2{EFRIAL45.3%(43/95), HER2[H
MEH17.9%(17/95),

RASLER N1+ ] ( 40%,38/95), 111(17.9%,17/95), FHI
(42.19%,40/95), WMELEHETS(24.2%, 23/95), HELERRME(34.7%,
33/95), MEBEIRSHKE(41.1%, 39/95), MELEBRASE=AT
ESBESITEENX, PERN0.036, MEHK. BRE. HOFLERR
DR FRPGEREZARESTEN, MR
2.3 MRFFESHER2ABEFRRELEANEXY AN
S5EAMMEEREHERARRAT AT ESERITE, P=0.030,
0.013, E1-2, MARMARER, Zit/ZHEE. FE. h%. &
HER. IR, hSHENERATFER WTFIEMHIRE,
HESHISASRCARERTRAITERN . ERWR2. K3

R2 BENABREMREIESHER2Z A AR ALAM XKL

HER2FAM4H  HER2ERIEX  HER2MAME HitE P HER2BHM4E HER2EFRIEX  HER2MAM 4itE P
36.8%(35/95) 45.3%(43/95) 17.9%(17/95) 36.8%(35/95) 45.3%(43/95) 17.9%(17/95)
e 49.11+9.51(y) 49.38+11.76 51.89+12.85 FRA)N 3.78£2.40cm 3.00£2.47cm 2.38+1.03cm  7.045 0.030
<40 7(20%) 12(27.9%) 4(23.5%) 0.663 0.718  BR{AZEH 7.660 0.264
=40 28(80%) 31(72.1%) 13(76.5%) it 1(2.9%) 6(14.0%) 3(17.6%)
A% DBRIARY 9(25.7%) 8(18.6%) 1(5.9%)
A 16(45.7%) 24(55.8%) 9(52.9%) 0.803 0.669 ZAR{AH! 25(71.4%)  28(65.1%)  12(70.6%)
x 19(54.3%) 19(44.2%) 8(47.1%) b gt 0(0%) 1(2.3%) 1(5.9%)
PRFHER Zht/BH iR 2.601 0.272
EiEME 21(60.0%) 23(53.5%) 9(52.9%) 0.726 0948 2 14(40%) 14(32.6%)  3(17.6%)
Rt & 21(60%) 29(67.4%)  14(82.4%)
SERME 12(34.3%) 16(37.2%) 7(41.2%) RIS 7.608 0.107
HE 2(5.7%) 4(9.3%) 1(5.9%) Pk 23(65.8%)  31(72.1%)  15(88.2%)
ARFDHK JERhIR 6(17.1%) 10(23.3%)  0(0%)
I+1 15(42.8%) 17(39.5%) 6(35.3%) 0.728 0.695 BhRSIERRER  6(17.1%) 2(4.7%) 2(11.8%)
11 5(14.4%) 8(18.6%) 4(23.5%) MR 8.651 0.013
el 15(42.8%) 18(41.9%) 7(41.2%) B 30(85.7%)  24(55.8%)  13(76.5%)
HBERS x 5(14.3%) 19(44.2%)  4(23.5%)
% 11(31.4%) 10(23.2%) 2(11.8%) 6.637 0.036 {HREMER 0.517 0.772
x 6(17.1%) 18(41.9%) 9(52.9%) =) 13(37.1%)  13(30.2%)  5(29.4%)
KA 18(51.4%) 15(34.9%) 6(35.3%) x 22(62.9%)  30(69.8%)  12(70.6%)
FARYIS S 'R RKruskal Waillso
PRI 4(11.4%) 9(21.0%) 2(11.8%) 1.546 0.462
PR 15(42.9%) 17(39.5%) 9(52.9%)
R 16(45.7%) 17(39.5%) 6(35.3%)
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R3 BEMABREMREESHER2TEARATAB X2

HER2BAMEZE HER2ERX

HER2[B4 %t P

36.8%(35/95) 45.3%(43/95) 17.9%(17/95)

RS

B/ SRR 12(38.7%)
ER] 19(61.3%)
L= SVIEZH

R 2(6.9%)
ERIE 23(79.3%)
FeaE 4(13.8%)
PR PO SRR L 75 =X

AR 7(24.1%)
RYIENL 20(69%)
2Nz 2(6.9%)
M HRTRSSE

B/ IR/ 6(50%)
X MITE! 6(50%)

E SN G

AR 4(33.3%)
FH51k 8(66.7%)
ohASHILE

F4 AR 7(21.2%)
TaR 15(45.5%)
TRE 11(31.4%)
T ES 2(5.7%)

15(44.1%)
19(55.9%)

7(21.2%)
20(60.6%)
6(18.2%)

11(33.3%)
18(54.5%)
4(12.1%)

7(58.3%)
5(41.7%)

5(41.7%)
7(58.3%)

5(11.6%)

17(39.5%)
19(44.2%)
2(4.6%)

9(52.9%)
8(47.1%)

4(23.5%)
13(76.5%)
0(0%)

2(11.8%)
12(70.6%)
3(17.6%)

2(100%)
0(0)

1(50%)
1(50%)

1(5.9%)
8(47.1%)
8(47.1%)
0(0%)

0.904 0.636

6.415 0.170
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3.1 FAMABREHERZFARAREAEA S IRKRE HER2Z
REBERTHNEEE S, HENRIIHER2ZRIAEEZEFZMHER2
EEATHIT M. AMHERZZRAEEREM", BRRRERE
BRRMESNIEKATNMEEFM, HER2BAMILBRENS
TR BREMAT, HERMERAI B EAITHER2EE ML
YIRTT TiER . MR HER2EEMEAYBEEY (antibody-
drug conjugates, ADCs)Z¥ehZEkBIEE B R (trastuzumab
deruxtecan T-DXd, E®&DS-8201a)" " 3HIFRBRHER2A R IA R
TEMIMAEES. BEAMHER2ARIRES, BFIFHER2EE
BAYIGKN A, AIUAIRKREETRELERE, BRNEFR
o FIt, AXIAEIBEIMREGIFIRFRZRZHEAEEHER2
FAME. HER2ERIARHER2IBIFEIFREABF M,
MEERSHBEARREAREATANSTE, ©5
HRIT R B LA R A — IR IR, BATIcmBEEE
SARFTT R, MMATFRE, MAEATFScmaMEBLERY
BERBAREBITNERNE. EHITARP, AUMBLEEBER
IRA/NEHERZABRIZABE ER. MHER2FAMRHER2ERIA
BN CERBERS, MEATA, X5XERELEMN,
3.2 BN ILREHER2ZFRARELEASMRIFE BHAKRA
MO gL AR A R R 4 % T EL RN L AR it K AN ET R R
MBS ESNTAERENTVEER. FEBARLIN HER2
HRIXSHE MEL IR M E R K 4 K EF(vascular endothelial
growth factor, VEGF)MYRIAZIMEXR. VEGFTEME LA
FRBE LA REZIEMELER, HRFMNEHMEBARNEEN
®%, ERIAFTAM, HER2FAM AR EMHS5.T%RES
FHER2ERIA55.8% K HER2PAIELAT6.5%, BIEAFAZR " &I
HER2FEM AR ERM A FHE TR AENERELZ, ERE
FZIFEN. Huang™Z & (triple-negative breast cancer,
TNBCO) WA LLHER2EE T A ER/IVIWME, XAJgEeSE LA
HEMIAFTEER, XS5HITAREM, HERERAAGIET I
S =AM ELBRER luminal-like B 2L AR
FARYGHAM. Zit. ZHRORERABRERILABTHES
e EERNARA, ZIMNEEME. Z21/Z2H0REEHER2FR
FRAATEREAITFEN, ZhW "SRRI, Zit/ZH0
M SHER2PAM ILIREETIERX. MENERS5EFA—H, H
FERASEETRIEHERZREHTH B,
Costantini S HRER, HEASABEMMLEELE, 5
RHARESEHALIEERRN, SHEMBASAAN. £/, Me
RAMEEKDRE, RESEIRRN, WESBAEMRKRIA
FIE, BARARE, SN, HNARP A, HER2FEAMAIL
BREMRZ AR, EEH, XEHREMEX. MHER2K
FIAA M HER2PAME A Bk 2RI A EIF /SRR PR & EE 2 (44.1%,
15/34), (52.9%, 9/17)8HER2FAMAHZ(38.7%, 12/31),
HER2MERIX AL IR =N S 3N (18.2%, 6/33)HER2FHMEL
(13.8%,4/29) R HER2FBAE A (0%, 0/17)o
Rk SiERtAEMMERE. PRIFE. F4EWK
B, BREBERE, MERE, Ma"SHRERHEEL
5=MA%ILASRE(ERBE, PRBE, HER2MEM)E X, 48X FHER2P
MILARE, =PARILAREIF R K (50.0%, 11/22)&FHER2:
RIKBZLAREE(39.1%, 9/23). MAEBRNERERHER2ERAA
(12.1%, 4/33)MHER2[BMAFFBILE(17.6%, 3/1T)855
HER2BAMAE (6.9%, 2/29), MHANFI9458K, HERMERIZA
(33.3%, 11/33)N&EFHER2PAMLE(24.1%, 7/29)FIHER2BAM:
£H(11.8%, 2/17)o
XTMARELNERME. B, HER2ERAIRERE —#
SRWRT, RIHEEBIHCI+KRIHC2+, FISHEY A
BT, ERHERAUER AT HRBAM K HRIB M 2L AR B SR 551
EEHEEER, EERHHE PR, LI, mHARABHD
R, JRFERFERES, BET AFEEEHTHR.
ISOEHER2ERIA M HER2FAME . HER2FBIEZLBREEMRIER A TLL
1, NERIRREREHEREEAAT RS ABHRE—ESEMNE,

CHINESE JOURNAL OF CT AND MRI, SEPT. 2023, Vol.21, No.09 Total No.167

BEHR

[1]SUNG H, FERLAY J, SIEGEL R L,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.

QIARSR, 2, 77 UM TR CTAE R 5 MR 2R, B HE AR K C-erbB-2 4 H
XA [1]. dECTAMRIZ¢ %, 2022, 20 (1) : 82-84.

[31GOUTSOULTAK K, VEERARAGHAVAN J, SETHUNATH V,et al.Towards personalized
treatment for early stage HER2-positive breast cancer[J].Nat Rev Clin
Oncol, 2020, 17 (4): 233-250.

[41CHOONG G M, CULLEN G D, 0’ SULLIVAN C C.Evolving standards of care and
new challenges in the management of HER2-positive breast cancer[J].CA
Cancer J Clin, 2020, 70(5): 355-374.

[5]0H D Y,BANG Y J.HER2-targeted therapies — a role beyond breast
cancer [J].Nat Rev Clin Oncol, 2020, 17 (1): 33-48.

[6] TARANTINO P, HAMILTON E, TOLANEY S M,et al.HER2-Low breast
cancer: pathological and clinical landscape[J].] Clin
Oncol, 2020, 38 (17): 1951-1962.

[7IMODI S,PARK H,MURTHY R K,et al.Antitumor activity and safety of
trastuzumab deruxtecan in patients With HER2-low-expressing
advanced breast cancer:results from a phase Ib study[J].J Clin
Oncol, 2020, 38 (17): 1887-1896.

[8]FERNANDEZ A I,LIU M,BELLIZZI A,et al.Examination of low ERBB2 protein
expression in breast cancer tissue[J].JAMA Oncol, 2022, 8(4): 1-4.

[9JMARCHIO C, ANNARATONE L,MARQUES A,et al.Evolving concepts in HER2
evaluation in breast cancer:heterogeneity, HER2-low carcinomas and
beyond [J]. Semin Cancer Biol, 2021, 72: 123-135.

[T0JOGITANI Y,AIDA T,HAGIHARA K,et al.DS-8201a,a novel HER2-targeting ADC
with a novel DNA topoisomerase I inhibitor,demonstrates a promising
antitumor efficacy with differentiation from T-DM1[J].Clin Cancer
Res, 2016, 22 (20): 5097-5108.

[11]ADAMS E, WILDIERS H,NEVEN P,et al.Sacituzumab govitecan and trastuzumab
deruxtecan: two new antibody-drug conjugates in the breast cancer
treatment landscape [J].ESMO Open, 2021, 6 (4):100204.

[12]LOPEZ-TARRUELLA S, ECHAVARRIA I,JEREZ Y,et al.How we treat
HR-positive, HER2-negative early breast cancer[J].Future
Oncol,2022,18(8):1003-1022.

[131GARBERIS I, ANDRE F,LACROIX-TRIKI M. [Not Available] [J].Bull
Cancer, 2021,108 (11s): 11s35-11s45.

[14] SHAFI H, ASTVATSATURYAN K, CHUNG F,et al.Clinicopathological significance
of HER2/neu genetic heterogeneity in HER2/neu non-amplified invasive
breast carcinomas and its concurrent axillary metastasis[J].J Clin
Pathol, 2013, 66 (8): 649-654.

[15]HUANG Z,CHEN L,WANG Y,et al.Molecular markers, pathology,and ultrasound
features of invasive breast cancer[J].Clin Imaging, 2021, 79: 85-93.

[16]HAN M,KIM T H,KANG D K,et al.Prognostic role of MRI enhancement
features in patients with breast cancer:value of adjacent vessel
sign and increased ipsilateral whole-breast vascularity[J].AJR Am J
Roentgenol, 2012, 199 (4): 921-928.

[171KUL S, CANSU A, ALHAN E,et al.Contrast—-enhanced MR angiography of the
breast: Evaluation of ipsilateral increased vascularity and adjacent
vessel sign in the characterization of breast lesions[J].AJR Am J Roent
genol, 2010, 195(5): 1250-1254.

[18] ZHANG L,LI J,XIAO Y,et al.Identifying ultrasound and clinical features
of breast cancer molecular subtypes by ensemble decision[J].Sci
Rep, 2015, 5: 11085.

[19]ZHU Y, ZHANG Y,MA Y,et al.Cone-beam breast CT features associated with
HER2/neu overexpression in patients with primary breast cancer[J].EBur
Radiol, 2020, 30(5):2731-2739.

[20]MA Y,LIU A, 0’ CONNELL A M,et al.Contrast—enhanced cone beam breast
CT features of breast cancers:correlation with immunohistochemical
receptors and molecular subtypes[J].Eur Radiol, 2021, 31 (4):2580-9.

[21THUANG J,LIN Q,CUI C,et al.Correlation between imaging features and
molecular subtypes of breast cancer in young women (<30 years old) [J].
Jpn J Radiol, 2020, 38 (11):1062-1074.

[22] COSTANTINI M, BELLI P,BUFI E,et al.Association between sonographic
appearances of breast cancers and their histopathologic features and
biomarkers[J].J Clin Ultrasound, 2016, 44 (1):26-33.

(WS HHEA: 2022-12-07)
(RAS4miE: B%E5)

. 107



