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Study on Identification of HER2 Positive
Breast Cancer Using Dynamic Contrast
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H%r Objective To evaluate the role of quantitative and semi quantitative parameters based on
E dynamic contrast enhanced magnetic resonance imaging (DCE-MRI) in discriminating three
negative breast cancer and HER2 positive breast cancer. Methods A retrospective study was

#® X

AR EBRA REE! conducted to collect 147 female breast cancer patients (mean age 52.91 + 28. 09 years). All
KA AR &gk patients underwent 3.0T MRI examination. The parameters of DCE-MRI included: volume

— transport constant (K'2"), rate constant (kep), extravascular extracellular volume fraction (ve),
LERENAF S WRERESHERN ’ 135 b i)

plasma volume fraction (vp), time to peak (TTP), maximum concentration (Max conc), initial

(3K FIRt 210011) area under enhancement curve (AUC), time to peak (TTP) The maximum slope has four semi
2.ERENAYE_HRERFER quantitative parameters. According to the results of immunohistochemistry, the patients were
(I3 RIR 210011) divided into 2 groups ( HER2 positive group vs non HER2 positive group). Univariate analysis was

used to analyze the differences between groups; Two variables Logistic regression was used to

UEE] B THEF A MRS (DCE- deal with data with statistical difference between groups, and to study the value of parameters
MRIEEE. E 88753 HERPAM ILAE in molecular typing of breast cancer. Results K", Kep, Ve, Vp, TTP, MAX Conc, AUC, and MAX
HIER. Bk RREMERESE, WELEIE Slope were statistically different between the HER2-positive breast cancer group and the non-
BRE14ATH., FiESEET3.0T MRIKGZ, k& HER2-positive breast cancer group. kep, TTP and the combined model were diagnostic for HER2-
ZWDCE-MRIM S EE: BREIEEH(KIS), positive breast cancer (AUC = 0.763, 0.733, 0.832, all P<0.020, by Delong test). Conclusion DCE-
REE M (kep). MEBEIMAEINEFASE(ve). 1 MRI quantitative parameters and semi-quantitative parameters are independent diagnostic
WRFAE (vp). EIEREN(TTP). BAKRE(MAX factors of HER2-positive breast cancer. The kep, TTP and combination diagnostic models have
Conc). H3RERA THIMAEFI(AUC). RARIZE(MAX diagnostic value for HER2-positive breast cancer, and the combined models have higher
Slope). BEBEHHN D NMA(HER2FEMHYs.IE  diagnostic efficiency.
HER2BEM ), REARRRDITSHRARBIER,; =  Keywords: Dynamic Contrast-enhanced MRI; Rate Constant (kes); Molecular Typing of Breast Cancer; HER2
—# KA ZtlogisticEl)3, HWEEXSISUIREL,  Positive Breast Cancer
JEDCE-MRIEE. ¥ EESHMRHKAIZHIEIIE
PURERAEE T (L Rl sy AREERELURAXRSSOTBMEME ", MLRERENS FIEH TS BHE
B AR F LR a B ey O PRRIENXREY), 20012 ELRMEAERERRIEF SLRBFRR
8, P1<0.020), &3 DCE-MRIEESH. +x FAMMEITLIREIAT R, IRAEKXBYBENEFH

B2 HRHER M L IRBHIR T SUTEE; Keps B#i, MRIEZE®R T ZHNAFELBRENARFT 8. arun™. wlsxts

TTPHIBRESETREXIHERIIBIERRBABVIG 2, mh1g5am iR (dynamic contrast-enhanced MR, DCE-MRI)S$kt #9314

8, BRERAEIZETUAEES. BIREREMNESEEEUREZEE", AERFRENBEEEEN", &
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1.1 —f@%H EI2017E128E2019F 128 FRIEHIZ, HAF1T3.0T DCE-MRIZLER
CENLEAREEE, 1476,
PN ABERBFIRBTIFARAEIETR. K7, ARDCE-MRIKENE
SR, T, THERABIMNIFER, BREBENTE, Hbsing: ALERLEFR
N, DERELRNEY; ARCELEREGREE, FEBAT2.
Z£R, FHBRER/NT0.5cmBYREE(256). JEMSRERMHFT (206). MRIBGR
EE (M) UMFES R R EHUREERIER (2F]), REZIHFIBEHRANFT, H
FHER2FAME39% (42N k). HER2FBMESTHI(59M& k) o
1.2 WEH* AFTIRSH: F¥M3.0 T MR(Signa, GE, £E)#THE, HHMRA
EESHWT: T.WI: TR/TE=4000/70ms, BEE=5mm, [8lEE=0.5mm, f1%(field angle
of view, FOV)=340 X 340, %EP5=448 X 448, BFR¥k=1%, DCE-MRIZB#: TR/TE =
4.5/1.6ms, FARIZENEAAITETL mapping, EfEMAE=3° 5°. 8°. 10°. 12° 15°,
BE=3.0mm, [8§E=10.0mm, %EpE=448X 344, FOV=340X340, #Exi=1, BEE
EETEREL3.0mL/sEURIRERAK E ST Gd-DTPA(0.15mmol/kg), &xERA20mLEIRER KA.
1.3 B E AHRPHNEE. FEESHAHGELATBLNMHE (omni kinetics, OK)
IR EERIDICOMMRIEHIEREl, MEREFEWT: MBEEREEU LR
(B8] BER, B, EHREN, TBMRAHE: LEPET, E-mail: 18505168268@163.com
CEEE] =685, &, TEEF, TBMRAM: LEZES. E-mail: lihaige@njmu.edu.cn
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PECTRIMRIZE

BREGIZWERNEGREN, RANEE, HFNES—(E
MEIRE R RAGHERE, FHAOKRGITAERENIRLE
B, SRBEEMIMA, EEMRHIENE (extended tofts
linear)t®&!, Bnh4EmshAkiE AR % (arterial input function,
AlF), £EBERKEG, ERRLAETRERENE. TH3
B, RESBAET. %X, NAERMBX, HFEFERML
RIS (EL), OKIAMIEDCE-MRIMRIADICOMEIREEE!
MTEH: BREIEE M (transfer constant, K™"), EXEH
(interstitium-to-plasma rate constant, kep), MEINMEINE
4384 (fractional extracellular space volum, ve), MEBFH
#(blood plasma volume fractio, vp)4 M EESHEIAIEETE]
(time to peak, TTP), &AMRE(maximum concentration,
MAX Conc), 1Zsapisk T#Iam (area under the cure,
AUC), sARIZE(maximum slope, MAX Slope)F4 N ¥ EES
*yéy’ JI_ILJlO

1.4 GEitE 9 RESPSS(22.0/RZR) Sit 204 3 $h iRt 1T b 12
S, P<O.0SINABHRITFER.

KAHARMEXZH (intraclass correlation coefficient, 1CC)
ENRAZGREMNER, ICCRE-0.75RRMIBEES 1T,
ICC<04ARREEME, KU PMEARUEMNENEATFY
B, FFHKolmogorov-Smirnovii, FFEIESDHEVEIELL
HELIREERT, FREVEIBUPUE(HES[GE)NER
R~ DCE-MRIBHAR D FIL A BAEILLER, HER2BAMAys
JEHER2PAMAE : BIBZESHH BARIES E75F (Levene

I8N K A7 = (analysis of variance, ANOVA)# 4, BNIR
AIESER (Kruskal-Wallis)i& 3 ; WHABERMESEH, RAZ

soLogisticElAHMEZIKE S, RARIRNE LIEHE(receiver

1 RABHNEMNRIRFADCE-MRIBHEN—HERE

operator characteristic, ROC)#i%%, @idDelLongi ¥ btk ih
Z TmEmH(area under curve, AUC), FEESEH KBS SEHT
HER2PAM4 FLAREZRIIZ BTN B

24 R

ICCRIEERDCE-MRIEESH—HME(TEEHR)RIF, 8
MNEESHICCRINERENTE0.846~0.952 28] (95% E 5 X B8] 7
0.84050.976j8), W&,

HER2FHM A PR 53FHER2PAIE AL AR BE4R A [B] Lh 3k b,
K™ Kepx Ves Vp« TTP. MAX Conc. AUCHIMAX Slopetg&
BHHEER(E2), HH, K™ (HER2PAMvs. IEHER2PAME :
0.423min™" vs. 0.222min™, P<0.001). kep(HER2PAMvs.3EHER2
BAM: 0.353 min”vs. 0.112 min™, P<0.001). ve(HER2FAMvs.3E
HER2BAM: 0.358 vs. 0.312, P=0.120). v,(HER2BAMvs.3EHER2
FEME: 0.046 vs. 0.005, P<0.001). TTP(HER2PHMvs.3EHER2PH
M 1.575svs. 0.916 s, P<0.001). MAX Conc(HER2FHMvs.3E
HER2BA: 0.907 vs. 0.507, P=0.015). AUC(HER2FAvs.3E
HER2FH1E: 3.295 vs. 2.129, P=0.011). MAX Slope(HER2pH4E
vs.JEHER2FAME : 1.578 vs. 0.409, P<0.001)¥3AHER2FHMEZARY
B TIEHER2PAMAA(3R3). BXEIZMTIREY=4.34"kept1.37T*TTP;
ROCHIZE & Rkeps TTPHIBXEIZUTIREIXIHER2PAMILIRER B
ZEIME(AUC=0.832. 0.763. 0.832), BEX&IERYAYIZHTKAS
BE(&Delongiady, P3§<0.02)(E3)o kepMTTPITFHER2ME
R BRI MELTRITEER(P=0.56), EEBE K8
BURME(69.0%) BT H EESTTP(64.8%)MEX &2 B iE AR RY
(63.4%); BREZHMREIRISRE(93.3%) & T EESHK(80.0%)
FHEBBTTP(80.0%)(F4).

®2 HER2PAYE. FFFAMEEADF. DCE-MRIBHELE

B ICCRH 95% Cl

Kr2ns(min-t) 0.864  0.840~0.912
kep(min) 0923  0.899~0.935
Ve 0915  0.890~0.929
Vo 0952  0.922~0.976
TTP(s) 0933 0.917~0.959
MAXConc 0.901  0.893~0.922
AUC 0911  0.903~0.924
MAXSlope(s™) 0.946  0.921~0.967

3E: ICC=intraclass correlation coeffcient = ZARAEX Rk
95% Cl = 95% confidence interval = 95%& {Z[X ja]

&3 “iLogistics@IALR

HER2BAM JEHER2FAM tE/ x> P&
AOZER
H3(5B/%) 0/42 0/59 NA
Fid(%) 50.60+11.06 53.89+9.612.250 0.137*
EE8  K™S(minl) 0.429359(1.033585) 0.222403(0.137415) 17.383 <0.001°
B kep(min?)  0.352929(0.442408) 0.112007(0.117107) 27.687 <0.001’
Ve 0.357978(0.154205) 0.311673(0.125361) 2.413  0.120
Vp 0.046187(0.217173) 0.005238(0.010971) 18.903 <0.001"
HEBTTP(S) 1.575100(0.789660) 0.915527(0.976311) 19.752 <0.001"
B% MAXConc  0.907270(1.791240) 0.506505(1.125020) 5.906  0.015°
AUC 3.295070(7.160960) 2.129355(4.472288) 6.536  0.011'
)

MAXSlope(s!) 1.578270(4.713320) 0.409800(0.775100) 14.198 <0.001’

* REESHENEIBLIIEIMEERT, FRSUUPAE (NS AIEE)RR;
NA: RER #: FRAE(HER2BAME. JEHER2PRM:) LIRS A A % (analysis of
variance, ANOVA)i2; *: EREBIBARLLIRRAIESE (Kruskal-Wallis) 1L,

RAER. FERBSHRBAIZEIREN HER2 P A BRASUT R BERILLER

S HEE PlE 95%Cl AUC  HRE KR4 PlE 95%Cl
EBSH kep(min) 4.34 <0.001  3.98~4.42 EEBSHKep 0.763 0.690 0.800  <0.001 0.762~0.846
FEEBE  TTP(s) 1.37 0.021  1.10~1.53 FEESHITP 0.733 0.648 0.800 0.021 0.695~0.831
7 95% Cl=95% confidence interval = 95% E X 8] BXAISHER 0.832 0.634 0.933 0.015 0.794~0.882
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7E: 95% Cl =95% confidence interval = 95% & {5[X 8]
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B1 8 X 4 B 4 R A DCE-MRIDY % ) R B4R B ;. B1A-WLL %, 43%, HER2FEMEILBUE. H

TA-THg 3 FF 9 b B F 3R 3%, 4 BROIAZ B BHK'™™, Kepv Veu vy

TTP. MAX Conc. AUC. MAX

Slopeth % H; 1INBHRALY R XS B TCiemsa et |/, 42777 AHER2 P 3L (8

YL AER).

o

E2A-E2B K, Kepe Ver Vo

®

TTP. MAX Conc. AUC. MAX Slopeff 4. M.

B3 ROCH &. BADWHA=4. 34vk,+1. 37+TTP; BDelongtblh, B4& % Wi A HAUCH Tk, fo

TTP (0. 832vs. 0. 763; 0. 832vs. 0. 733, P34<0.02).
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AR IRBRBALE RS ALERBFILD D IHER2FA
SAFHER2IEPAM A, ETFDCE-MRIFEHE S S ML,
MWD BHITILB BRI D FHRIHRI, £ERERkeXTHER2
PAM AL R B IS E,

MFRAKRET SIRENERYR, MERELEKBT
2mm, MEERMAMBREERKNER, FENSHELTS
B, BEMR NS RBAMRN LIRS, ARTHES
WEHRISRNESERAEESER, HERIIBSLEEREN
AR EMEEE",

EEEAMFRF, Monti" S AN T 49654, DT E
FDCE-MRIZIREN I F R R AR FERWETE, BT
Bt — R E R ST O TR BT Bl BRIt 2 4h, Kang™
12 DCE-MRIE T B AT sE7E SRR R A R E I B A AATT
MIRRTH. AT NTRE, EEKBREGLER, BT
HER2FAMERIBE R, MEMPESHtIENEFRFIEAEZSIE
HE, AHRERSHEE/N, XAAHHER2PA MR I
PRI FERERT, BHEREIIDCE-MRINERSH. ¥
EEBSNYREX,

DU AR AT, keofEBS5HER2MRIRIES IS L1
EAE%, BRIz, Zhou™EMRERKLMTTPRXSHER2S
FURIBRIRITI AR, SRS XLEME2—HN, kep

RERT Y NAR BB B M ERRE, ERRIMNEBFREREN
BRT, FNERZRNZAED. HAEAEH. F5EKSE, 1T
BERE Rk EFERE, BRHEFORMNAFWET M, M
TTPRAMPST LLFIRE RS RSN EEM 6, SHER2PAM
PENARES AN BEEESEHEEXEN.

Nagasaka®'Z A &M, ELIABES FERSEN, 5
K™ *MkeptBtt, v.BEEEEX:M, ZHRERSHTRE, Xk
S5ROILHIFHEBBANMBENRE. ARBDAZDRRENE
SUREIRES FIREESNEREREXRZN.

FAREFFRARNARZRET: ERRNRAE, R
ANTESEH, BEAIEK™™, ke Ve V,EESH, XEIET
TTP. MAX Conc. AUC. MAX Slope¥EE25%; =HMRUKRE
Bk NSRBI ANRIBIRE, —ERE LERTHANR
WNMEBIER. ERARAEAE, ARRFNERTFERESN
BESHMESHER2IAMARED FLENXR, ERAZRESH
TNESHSHER2PAMALIRE D FL A RIS MK AE, E—F
5 7 DCE-MRISHER2PAM ZLARE M E Z BIHIX R,
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LK™, Kepn VelBMRTFHREMA, ELMTERENILEERFIL
FEMEHERFIEL, SEEBME. BIMmE MR R
IR LIRE > TS, DCE-MRIE S K /T K& K
FIEMBREITEAREENEES, AHEEERMEESEME; Ve
EE R TRARN M B INMAMIMARETR; KefERTEFIMA
RiEpahEB I mENMEN", ESUEMRON, LEIERM
BASARFENE R EARL AN, FENERSRENSE
24, FELEBEMS, X23EK™™. K@ ErmE R
E; NACATFEMBARRMEWRA, MEMIERIAE, n
BEHMBRERRKE, M. SHAHLE, MEEEURER, Y
FIRFNMEREIE, K™, KpEBRREZBIR; VAR RAR
HIAIZE, VAENESERMBAAARLREES"",

ARFAZRH—F RIMTINMDED. K™, Veu KepWSMEPCREY
BIREE, FTK™ . Kep VSEBEEISHI A2 pCRITNR 8K
EREEE, 12RK™™. Ko VlEIT BT HERKTEPCR
BRIHMEE—E2ENE, UWEEMRER, DCE-MRIEESH
K™, Kep VMETEATFERASERATEEBREES, T
NACETT R, BHEMRIAR", Ktrans. KeBiTEILEE
NACATTEpCRIE R, MVeEHERETNNE, SKMRLE
A—H, DMARESVSSRTAREKMER, BEMRE, X
SMIEERAE X, RAARORRETFRANLEEEBEAN
&, EESUBENDHE (S OEM, ERHMNEIMERE,
BEAREEHHWNEERFY, WSilicone-SupFyl, B3F
LEBAEANE S TAHLBET L RIS AREILESEARE
L%, MABRAAHESH.

4+, NACATTHISDCE-MRIEEEHK™™, Ve. Kepf8?E
PR, FNACATEpCRESHEMERAT; BT HFH
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FEEIESHEREMIMEATHE,
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