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Resonance Characteristics and Molecular
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ABSTRACT

Objective To explore the diagnostic value of MRI features for molecular subtypes of invasive breast cancer
by analyzing the correlation between MRI features and molecular subtypes of invasive breast cancer.
Methods The pathological and MRI data of 165 patients with clinically diagnosed invasive breast cancer
in our hospital were retrospectively analyzed. According to the immunohistochemical results, it is divided
into four molecular subtypes. The MR features of different molecular subtypes were compared, and the
influencing factors of the four molecular subtypes were analyzed by multivariate Logistic regression. Results
Luminal B was the most common subtype of invasive breast cancer in 165 patients. There were significant
differences in shape, margin, enhancement uniformity, MIP and size among the four molecular subtypes
(P<0.05). MIP vessel thickening was an independent protective factor for Luminal A subtype; Spiculated
edge was an independent risk factor for Luminal B subtype, Larger diameter and higher ADC value were
independent protective factors for Luminal B subtype; Multifocality and larger diameter were independent
risk factors for HER-2 overexpression; Peritumoral edema and larger diameter were independent risk
factors for triple-negative type, Irregular shape was an independent protective factor for triple-negative
type, All the above P values were <0.05. Conclusion MR features of invasive breast cancer are correlated
with molecular subtype, and there are related independent influencing factors, which can provide imaging
predictive value for molecular subtype diagnosis.

Keywords: Molecular Typing;Invasive Breast Cancer; Magnetic Resonance; Logistic Regression Analysis

RELBENERENRCXZ tAEEY, BRSNS EmE”, H
32T BS S (invasive breast cancer, IBC)XIETS%ER", BALANDKIRE. B2
ME. BEARBSEYIHTY, "ERNRELERE, LBBTAREHIE.
FEET. REREATTSEHEEEHEMER, BEHWRES T ERER
NEAAT I, ELEATanERAELREN S FHEAESEE Y, BTFHES
ERRMREAER T EEERERERED FHRER—ERL MM, MELIRME
(magnetic resonance imaging, MR)EZABBRARDYRS. LSHREFNS,
AUASFHESIRESENE, BRMAAMRERARLEES FOEERAIMR
HE, BREMRERZAMBEERAEZE, BEITHRIBCHEEIRETS ST R4
XM EIRER D, AHREESITIBCHEIRIFES S FHRMMEEME, Hikdin
UEMAE, FITHERETNIBCO FHEMIBHMNE, RIGHREIEMELATHR
REBEEE,

1 BEEA®*
1.1 —f8%E ERMESH2017E1B E20226108 BiRIGHKMEIZ HIBCREN IR
B, MRIEZR, HitleshlztEE, FiR33-87%, FIYFHI(50.27£9.13)%, &
EARFITABRMRIRE., AEYTREEINGEEANKEE, BEREAVEEERS
{&(ER). ZHEZAE(PR). ARKEKAFZH2(HER-2) MKi-6TRIA B IGEES AT
¢H: Luminal AR, Luminal BE!, HER-2i3F&iXE. =PAM(triple-negative, TN)E,
SREIANITAE . BERFISTHEMRIRE(FH. VBN G, shSEEAHE);
BRI MR, REREBIZWAIBCARTTRERNL ST, KBER. PR, HER-2.
Ki-6THIEEE; MRIRERI R ESTAAREEXET. g TIRPEE,
AFETEIBEEXETHNESE,;, ATEEMRIBREZRESE,;, RERELZHA
FIBCEE,;, RERELREBANERE, AR EESIERCEZASHE(CER
£:GDKY202211),
1.2 NBERERZ RAGEATLTESHEIRETHE, SEEARE BALE,
REML, WEBARBE, MHERAEEEENTA. ¥ BININRE &SI REHE,
HiEFEY. B8 T.WIES (FSE-T:WI) @ %, TR560ms, TE9.7ms, EE5mm,
FOV33cmX33cmo T.WIFERERFEI (FSE-T.WI): #1i, TR6600ms, TE44.6ms,
BE5mm, FOV33cmx33cm; &iKfiI, TR3600ms, TE78.6ms, EE4.5mm,
FOV20cmX20cmo DWIFFF(EPI-DWI): ##4f, TR5600ms, TE78.2ms, EBE5mm,
FOV33cmX33cm, bfE 05%1000s/mm’, EAIERAFESI(VIBRANT): i,
TR3.8ms, TEL.7ms, BE1.2mm, FOV42cmX42cm, S%cii#s A BE51Gd-DTPA
PEEFHITehS RS, HETNER, JENET5s/8. Gd-DTPAFHFIZE N

(5—1FE] B/IR,
GEREE] BNE

5, BIEEEN, TBHRAM: WE. BB GIZHT. E-mail: 906210613@gg.com
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0.1mmol/kglAE, EFRENImML/s, HFREBHRKHE,

1.3 BGAE, 51 BERPERESHIESREGEATN
AW4 5T 1ENE, FAGMIBHAEST EAHUIEHITAE: S£mMTICH
%. WBADCE. RAESBERE(MIP)ZE, HFLMEMRIEE
PG FENSEREITRIELEMRI 2013 AR IR SHEIER
45 (BI-RADS) R B £ B R HITLED T HITREUE, W—
LRI R RN BREFERA—RERY, BEH I EEmH
SR —REL. TENRABEIE: FHHA. R, BR.
B RNEAR). BEKM., SEEEME. LSEMEIR.
AkMpE. AMRSHEERA. FIHHE. AHES. DWIES
2. ADCME. FHIRAT. FIAKRTICHLS LR ST,

1.4 FERERDFHE WIBCHEHTEBAKS, B
ER. PR. HER-2. Ki-67THIRAE R, RIEPERBHSILEE
LRIEESMTQ021ER) S FHOEBMITEEBRE S T
DFHE: Luminal AR ER/PR(+)BPRERIA(>20%). HER-
2(-). Ki-67<20%; Luminal BE: ER/PR(+). HER-2(-). EKi-
67=>20%8PRIEZRIE(<K20%), ER/PR(+). HER-2(+). EARE
Ki-67; HER-21F &A% : HER-2(+). ERFMIPR (-); TNE: ER.

PR. HER-2#9(-)o

1.5 G5t A% AFRRMEAESPSS 26. 03 THIRSA T O, Hp,
FEESDHENITERR LI EINEE(x £s)WERERR, 1
HiB EL IR M AF AL, ZHBLRRAERRFEDN;
AREESHHEINITEERLUM(Q:, Q)W HFTR, MAEILL
IRAHMGN, ZAELRIEAKruskal Wallis HIG3G; 1A
BN (%) R ERT, KA X HRE; NEEESRERITEE
XHWEEH#ITEZEHAELogisticBlYTRHT, BHEP<0.05NERBHR
TEEN

24 R

2.1 IBCRRNDFHRRRER IR AR
£165fIBCEE, ARERTEEPRT40~60% 28], Luminal A
Al Luminal BEY, HER-2IIFIXEL, TNEMIGIES B 2941, 93
. 2861, 1561, 23IGEEA: 17.6%. 56.4%. 17.0%. 9.0%, KL
Luminal BE A mERE. IMRESFREERR. 185, B
A, MIPRIANAENEREBRITERNX(P<0.05), WXL,
1A-BlLL;, HRWHAIRHEBESREARITFENX(P>0.05),

R A1 97 73 2= K L HR TN

Luminal A2 Luminal BE HER-2 Fak x 2 P

(n=29) (n=93) (n=28) (n=15)
JRIEER L 10.284  0.591
/s 18(62.1) 36(38.7) 17(60.7) 7(46.7)
HSVF 2(6.9) 13(14) 2(7.1) 3(20)
nE 6(20.7) 32(34.4) 6(21.4) 4(26.7)
AT 1(3.5) 8(8.6) 2(7.1) 1(6.7)
IEEH 2(6.9) 4(4.3) 1(3.6) 0(0)
3L MpE 0.154  0.985
x 24(82.8) 79(85) 24(85.7) 13(86.7)
g 5(17.2) 14(15.1) 4(14.3) 2(13.3)
B3Rz R M 0.635  0.888
x 24(82.8) 78(83.9) 25(89.3) 13(86.7)
g 5(17.2) 15(16.1) 3(10.7) 2(13.3)
LEEREIE 1.263  0.738
7 20(69) 67(72) 18(64.3) 9(60)
5 9(31) 26(28) 10(35.7) 6(40)
EMRS B A 1.578  0.664
p o 21(72.4) 60(64.5) 16(57.1) 9(60)
5 8(27.6) 33(35.5) 12(42.9) 6(40)
R E 5.794  0.122
BE 26(89.7) 81(87.1) 20(71.4) 14(93.3)
St 3(10.3) 12(12.9) 8(28.6) 1(6.7)
R 11.053  0.011
EER 4(13.8) 19(20.4) 4(14.3) 8(53.3)
THM 25(86.2) 74(79.6) 24(85.7) 7(46.7)
B 3.094 0.377
A 8(27.6) 31(33.3) 9(32.1) 8(53.3)
A 21(72.4) 62(66.7) 19(67.9) 7(46.7)
5 8.942  0.030
TEF 6(20.7) 16(17.2) 10(35.7) 7(46.7)
BEH 23(79.3) 77(82.8) 18(64.3) 8(53.3)
JE8 /B 7K B 6.078  0.108
7z 14(48.3) 41(44.1) 10(35.7) 2(13.3)

15(51.7) 52(55.9) 18(64.3) 13(86.7)
WNEES 7.121  0.068
¥4 13(44.8) 26(28) 5(17.9) 2(13.3)
45 16(55.2) 67(72) 23(82.1) 13(86.7)
BUA 2,127  0.546
BiEsRk 2(6.9) 12(12.9) 5(17.9) 3(20)
AR 27(93.1) 81(87.1) 23(82.1) 12(80)
ENFSIGaR AL AT 4502  0.609
1 BUphs% 1(3.5) 0(0) 1(3.6) 0(0)
11 B gheg 8(27.6) 34(36.6) 10(35.7) 5(33.3)
;s 20(69) 59(63.4) 17(60.7) 10(66.7)
EaliasiSld 20.271 0.002
A58 13(44.8) 22(23.7) 3(10.7) 1(6.7)
L8 13(44.8) 60(64.5) 22(78.6) 8(53.3)
2972414 3(10.3) 11(11.8) 3(10.7) 6(40)
DWI 0.950  0.813
HEES 6(20.7) 14(15.1) 6(21.4) 3(20)
BEs 23(79.3) 79(85) 22(78.6) 12(80)
MIP 8.280  0.041
MmE TR 16(55.2) 31(33.3) 10(35.7) 2(13.3)
MmEEHA 13(44.8) 62(66.7) 18(64.3) 13(86.7)
v\ 25.37£11.97 26.14+10.8 36.48+22.73 38.8+18.65% 6.631 <0.001
ADC{E 0.98+0.14  0.94+0.15 1.00%0.14 1.02+0.16 2256 0.084

7 RmSLuminal ARIEEER, PRonSLuminal BEILEEY, ‘RRSHER-2EFAALLER, P<0.05; A/NEAI: mm,

ADCTEEMi: X10°mm?/s,
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BI1A-B1L IBCH [ 2 F 4B ai iRk I, Luminal A EIAAZ AW BREWER, FLRRECHANY, BEDEEH. BH98M; FIBYMIPEG, A

FI LB ME . Luminal BA: EICAHSHBEY AR, ZANRERRY, DEXRERA. THH8EML; EIDAMIPEG, MAEEAEMMLE, K
IEHADCE R, BrIRADCIE A0.811 x 107mm’/s, HER-2ILKAA: EICHZ AW BEHER, FLRRECHANY. S0l BETWEH . THIRAL;
FITHAMIPE R, i B B A A i EIIFYADCEMR, BFIRADCE N1 19 x 107 mm'/s. TNR: BEIDTVIERFFIER, AILMREXELY. 24585
K. RRRER, BEAFEAL, F51H4; HUAWEE WALALERES. ANERES; BIKYANBARER, MRERE

ft; EIILAMIPER, Bb3h R B A

2.2 IBCREHERHMES 2 F A REXMNZSER ST

2.2.1 Luminal ABSF13ELuminal ARVBEHIRISITTER ERINER
K% A ELogisticB)IDHER Luminal AB29%I, JELuminal
ABI13661, MIWERBRTEERNEES. BUHIM. MIPA
BEERBHRITFEN(P<0.05), MK2. E1A. E1B; HRHiH
REBERES TR FENX(P>0.05), ZEHAZELogisticEIIN
ZRER: MIPIMEEHE(OR=0.413, 95% CI: 0.179~0.955,
P=0.039)ELuminal AR IIRIFAIER, K3,

2.2.2 Luminal BEF3ELuminal BRHEEIRIFIERERIER
KZEELogisticEl)ARHLER Luminal BE93f, JELuminal
BAIT2fl, MWERBER-ZEEUSL. K/ ADCEFEERE
FitFEN(P<0.05), &4, EI1C. E1D. E1E; EfbR
FHEBZES TSI ERN(P>0.05), ZHAZELogistic@)IDHLER
BR: M5B ER(OR=2.235, 95% Cl: 1.038~4.811, P=0.040)
ELuminal BRI BREER;, HREKA(OR=0.969, 95%
Cl: 0.944~0.994,P=0.015). ADC{E#% & (OR=0.055, 95% Cl:
0.006~0.519,P=0.011)192 Luminal BEURYHIIRIPFRIE, W&K5.
2.2.3 HER- 2B RIAB 53FHER- 2B RIAB B EIRIFIES R

14 33(24.3) 13(44.8)

R4 103(75.7) 16(55.2)

B 8.756 0.013

H558 26(19.1) 13(44.8)

421 90(66.2) 13(44.8)

28 20(14.7) 3(10.3)

MIP 5.773 0.016

mEFLIEHA 43(31.6) 16(55.2)

MEEH 93(68.4) 13(44.8)

S A/NEBAL mm, ADCEEA: X10°mm?’/s.

4 Luminal BE2A13ELuminal BEE = L}

TE JELuminal B  Luminal B! t/x? P
(n=72) (n=93)

B4 4.885 0.027

TER 23(31.9) 16(17.2)

BEH 49(68.1) 77(82.8)

K 32.49%18.90 26.14+10.80 -2.718 0.007

ADC{E 1.00+0.14 0.94%£0.15 -2.460 0.015

E A/NBAI: mm, ADCEEAL: X10°mm?/s.

RT HER-2ERXBBIHRIFES AR LogisticEASBH

T8 B SE Waldx2 P OR(95%Cl)
FIME 1017 0511 3956  0.047  2.766(1.015,7.536)
K 0.030 0012 5883 0015  1.031(1.006,1.056)
W8 2720 0469  33.686  0.000 _ 0.066

WERKRZHAZLogisticE/ARER HER-2IREE28%), I
HER-2T FRiXE137Hl, MWERBETRZEERMEEE. XNAFE
SERITFEEN(P<0.05), K6, ELIF. EL1G. ElH; Hf
BRI IB ZER TR ITER N (P>0.05), ZEZELogisticEl)35
WERETR: mEEZ M (OR=2.766, 95% Cl: 1.015~7.536,
P=0.047). BRI A(OR=1.031, 95% CI: 1.006~1.056,P=0.015)
HRHER 2SI RARMIRUBREAR, KT,
224 TNBESETNEEARBIERURRERNSHAER
LogisticE VIR ATLER TNBEIISH], FETNEI506], HRIGER
ERIEBERR. W&, BRKM. BAEHEOE. KNAE
ESERITFEREN(P<0.05), k8. Ell. B1J. BEIK.
1L, HREHERFIEREREAITFEN(P>0.05), ZEE
LogisticElAn &R BT A KM (OR=5.800, 95% CI:
1.046~32.17, P=0.044). BRI AX(OR=1.033, 95% CI:
1.001~1.066,P=0.043)39 @ TNE R B R R, FARFHNFA
(OR=0.141, 95% CI: 0.033~0.606, P=0.008)2TNE!FYIH I R
FRE, WK,

3 Luminal ARBSHRISES B R LogisticElYIR 7

T8 B SE Waldx? P OR(95%Cl)
RBES 0.095 0761 0.015 0901  1.099(0.247,4.889)
| 2582 0275

|IIGOME(L) -1.227 0769  2.550 0.110  0.293(0.065,1.322)
|IIOMEQ) -1.221 0975 1568 0210  0.295(0.044,1.994)
MIP -0.884 0428 4270 0.039  0.413(0.179,0.955)
wE -0.258 0.406 0.405 0525  0.772

&S5 Luminal BRUBESHRIFIE S R E Logistic[ElA 24

T8 B SE Waldx? P OR(95%Cl)
h% 0.804 0391 4223  0.040  2.235(1.038,4.811)
AV <0032 0.013 5956  0.015  0.969(0.944,0.994)
ADCfE 2904 1147 6410 0011  0.055(0.006,0.519)
B8 3368 1231 7485  0.006  29.016

N13EHER-20 A & B LIRS

TE JEHER-2II RIXE! HER2IFRIXE t/x2 P
(n=137) (n=28)

ek =] 5.337  0.021

gk 121(88.3) 20(71.4)

Ltk 16(11.7) 8(28.6)

K/ 27.36+12.67 36.48%22.73 2.966 0.003

S ANEAL: mm, ADCEZI: X10°mm?/se
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8 TNEFIETNAY R = {1
T2 JETNE! TNEY tag x P
(n=150) (n=15)
2N 10.186 0.001
LER 27(18) 8(53.3)
A 123(82) 7(46.7)
B4 4.849 0.028
TER 32(21.3) 7(46.7)
BER 118(78.7) 8(53.3)
BB KB 5.089 0.024
x 65(43.3) 2(13.3)
5 85(56.7) 13(86.7)
BRI 10.268 0.006
B5158 1, 38(25.3) 1(6.7)
ES=EE:EE 95(63.3) 8(53.3)
R 1L 17(11.3) 6(40)
NN 27.921+14.48 38.80+18.65 2.699 0.008
i AL mm, ADCEEfL: X10°mm?/s.
33 i

AFFZEBFAIBCHEAI M Luminal BEIS&E N, S5HE3E"
FIARERLE M, Luminal AR, Luminal BRUAALF DKL
HAE, HER-2TFEE., TNELINERE"Y, FBBLuminal A
£ Luminal BEIBCHEMAZEMFHER- I RIAR, TN, 1L
TNEVEMRRESS, AMRERLuminal ARBEEIRISE R
FREE S RIBHAARIYS. MIPENDSANLLAIRS, B
MIPIIEEHEELuminal AR RIFRZE, REETFLuminal
ARSI S (LB, EMREBRNRIE, WAL KRER
18, MRS A B B AR, FEEIIREER N,
KRR,

IBCREAM SN A KA, ASMEHARNE, FRMHE
MEERIE, EREENEESEREREG X, BAa%E"" "W
RESERFAM (Luminal A/BE)SIBREERRINSEIEHEX.
FLUBHERFR, SARTERDEEERELuminal BEAY
MIUBMREE, ENSENTENREXRHAESFHER-2TREA
Bl TNEY, K3 T80%AEA. AFZLuminal ARLHSERIMER
REZRSLuminal BEAEY, BEESIELuminal ABILLIRINER
EHTFENX, FaES AR ENFFILuminal BE S
%, fiLuminal AR, HER-2ZFKE., TNE SLb{R/HEX,

HER-2id FE FRIA AT & SRUR MMM B ORI TE I AL b, =AY
ERAMESZNESENRERE, WNALBEABRNERMEMN
#£B A", FFUHER 2SR AEIBCEHIZES, BALESE.
HEERISDREEEARET, FRSIHEEL, AARE
RREME MM EHER 2T RERN I ZREE, FANERI
&R RIPHER- 253 KA B AR % 44 M B 1 B9 HL 1 2
B, HER- 2 RABBAME K EERIL. SHMBLTARS
RIRAMIR, EARRPERBRARHER- 2T FAR MM B
HZE, EEYERAFLuminal AR, Luminal BE,

TNRBCH R EHIEERS, ARFHRE—LIE, B
ERKBEREFEMEEK. MBERRA, BRTNENMIIZR
AE; ANBEFEAREETREREE, HoOMRRIALER
. REBLBEEL, ARRTPTNERREZIREER LG
BFETER,. BEREFANFESTNEMRIGIPERE, 559
B Lo @iy TNEIBCEAME KIRERNR, Rk
MIFFTIZES, sABRAEERM AR RELARS, HES
E SRS ITRE 7 X — 5, TNEUBCHSE O HEME RS,
MEEFEEINERTE, BB R R k/E EA L2508
B AENE R RS B L AR A Kk B, KBRS AR TN AL B K BB L 51
BiA86.7%, FABRSETIFTNE, STNEWRIBRER,

AEDFHEIBCHEEEMARMEILS. AEHETIRE
%, BEAEEFRREFHALARE, FTREEHENEES
SRESHERND KD FEREHSHRE, SHRKRBERM
MEBEREMERE EKEFHKE, RN EER, KIEE
mEEE", k9 FERSHTRNZERNIRA. ADCEHIE
JWEME, AAREERLuminal AZY, Luminal BEURIADCEETF
HER-2ITREFITNE!, EADCHEKSZLuminal BRAIRIIRIP

88 -

R9 TNEB RIS S E R LogisticE 334

T8 B SE Waldx? P OR(95%Cl)

HIZIN -1.960 0.745 6.932  0.008  0.141(0.033,0.606)
UL -0.447 0.703 0404 0525  0.640(0.161,2.538)
SR KB 1758 0.874 4.045  0.044  5800(1.046,32.17)
N 1.448 0.485

®BkIg4M(L) 0617 1124 0301 0583  1.853(0.205,16.757)
BLYAMQ) 1316 1218 1167 0280  3.728(0.343,40.579)
YN 0.033 0.016 4.094  0.043  1.033(1.001,1.066)
B8 -3.740 1280 8541  0.003  0.024

HZ, BEREZ"WMRERLuminal ARADCESS. TNE
ADCESIE, YangZ""FiR ERHER-2/AM BB ESHIADCH.
MINEEBSRENADCE, EMRERZEINERTTESNAN
WA RE. bEFRRHIER LB EEIREEFRRT X

TMRNBEESERE: SHARABKENFHIHERZR
%, PMRARBEGIHES R, TREFEE—ENHERS, X
RGZWETIBMAERERR, KARETEMEREIREAES
EMTHEEFRHEEITIR, RENEHBAFMRT, BRAEFE
AEHEH—FTARTE,

R EFTAR, IBCHEIRBTES D FHRARHEXME. EEHE
XM EMAE, A FORZHEHREGETNNE, o
PUAIGEREIE NMEWBT ARIEEESEER.
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